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(57) Abstract: A grid system (20) for torsion spring mounting of aluminum-framed panels (22) is provided which includes a plu-

lity of main grid beams (25) and spacer bars (40). The main grid beams support a side load mounting clip (33) formed with a slot

(39) in the side of the side load mounting clip to engage a torsion spring (30) held by a spring retainer clip (35) such that the panel

& is supported by the torsion spring. Disengagement of the torsion springs lowers the panels and permits access to the ceiling grid

e\ system above the panel members. In a preferred embodiment, the panel has a multifaceted profile including an edge surface (76) that
abuts a corresponding edge surface on an adjacent panel. The peripheral edges of the adjacent panel members (77) diverge above
the abutting edge surfaces to accommodate either the alignment fin (27) or the tab (68) of the tile stop (65) and diverge below the
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ACCESSIBLE CEILING GRID SYSTEM

TECHNICAL FIELD AND INDUSTRIAL
APPLICABILITY OF THE INVENTION

The present invention relates generally to the field of suspended ceiling systems, and

more particularly a grid system for torsion spring mounting of aluminum-framed panels.

BACKGROUND OF THE INVENTION

Referring to Figs. 1 — 2, a three-quarter perspective view showing a typical
conventional torsion spring type suspended ceiling system is depicted. As shown in Fig. 1,
grid system 1 includes a plurality of ceiling panels 2 that are supported by a grid 4.

Torsion springs 12, 12a hold each panel 2 against a foot portion 4a of the support grid 4.
Panel 2a is depicted as being in the open or partially disconnected position. In this
embodiment, torsion springs 12a are shown in the disengaged position relative to butterfly
clips 6. Torsion springs 12 of panel 2a are disconnected from their corresponding butterfly
clips (not shown). The dangling ceiling panel 2a shows that each panel 2 has a metal
frame 8 around its circumferential edge. Clips 10 permit the frame 8 to be connected to
the torsional springs 12, 12a.

Referring now to Fig. 2, the relationships between the support grid 4 and the
ceiling panels 2 can be seen in more detail. In Fig. 2, the support grid 4 1s formed of
known T-bars 250, 250a. Each T-bar 250, 250a has a foot flange 253, aweb 251, and a
head portion 254. Attached to the head portion 254 is a butterfly clip 230 via a releasable
fastener 240, for example, a screw. Each butterfly clip 230 includes a U-shaped channel
232 and a projecting flange 234 into which is formed a slot 236. Arms 218 of the torsional
spring 214 fit into ends of the slot 236. The torsional spring 214 1s shown 1n the
disengaged position wherein retaining feet 220 of the torsional spring 214 rest against an
upper surface of the projecting flange 234. A framed panel 15 has a frame 8 formed
around the circumferential edge of the panel 2. The framed panel 15 can have an optional
fabric cover 210. An attachment clip 212 fits over a flange of the frame 8. A hook portion
of an attachment clip 212 fits into the wound portion 216 of the torstonal spring 214.

As shown in Fig. 2 and discussed briefly above, the butterily clip 230 1s affixed to the
head portion 254 of T-bar 250 by a releasable fastener 240, which 1s typically a screw. To

1



10

15

20

25

30

CA 02507828 2005-05-27
WO 2004/061250 PCT/US2003/036022

affix the butterfly clip 230 to T-bar 250, holes (not shown) on T-bar 250 and the butterfly clip
230 are aligned. The releasable fastener 240 1s then inserted into the holes. If the releasable
fastener 240 is a screw, the screw must then be tightened to hold the butterfly clip 230 in its
proper orientation. Aligning the holes and fastening the butterfly clip 230 to T-bar 250 (and
optionally tightehing the releasable fastener 240) 1s a time consuming process. Moreover,
attaching the butterfly clip 230 to T-bar 250 (that is, the alignment of the holes, etc.) must be
conducted at the job site because shipping the T-bars 250, 250a installed would take up too
much room and would therefore make shipping difficult.

In addition, because the butterfly clip 230 can only be installed at the location of the
holes (not shown) on the T-bar 250, the springs 214 are located at a fixed location, typically
near the corners of the panels 2. Moreover, T-bar 250a must necessarily be joined at a
location between the holes (not shown) (in the T-Bar 250. Because T-bar 250s 1s affixed to T-
bar 250 at a predetermined position, there is no flexibility in the positioning of the convention
grid system. This is a particularly disadvantageous if an obstruction (for example, a sprinkler)
1s present in the ceiling.

Furthermore, 1n the conventional grid system, sections of the ceiling grid must be pre-
assembled on the floor or other flat surface to form “ladder sections” in workable sizes. These
ladder sections are then lifted to the ceiling and installed by screwing the sections together.
Typically, there are at least six screws per joint that must be tightened. In fact, only the final
assembly of the grid frame takes place i the ceiling. Moreover, the installer needs to
carefully plan the placement of the ladder sections so that the installer can reach above the
grid system to connect the ladder sections in the ceiling. Planning the placement of the ladder
sections and tightening all the screws necessary to hold the grid system together are difficult
and time consuming processes.

In other conventional embodiments (not shown), to fit the framed panel against the T-
bars, the arms of the torsion spring have to be pushed up through slots. In particular, the
spring must be compressed by hand and the arms guided up through the slots punched in the
celling grid to achieve engagement. This requires complete visual observation and steady
hands to accomplish. Once the arms of the spring are installed the slot, the frame will bear
against the foot portion of T-bar. Moreover, in conventional ceiling grids, the reveal between

panels 1s created by a rounded edge on the panel frame and center grid flange. Thus, if the
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panels shift to one side, there is potential for the rounded lip to hang up on itself, which causes
the panel not to rest flush with the adjacent panel.
It is therefore desirable to provide a grid system for torsion spring mounting of

aluminum-framed panels that overcomes the disadvantages of the prior art.

SUMMARY OF THE INVENTION

An embodiment of the present invention provides a grid system for torsion spring

mounting of aluminum-framed panels that overcomes the disadvantages of the prior art.

An embodiment of the present invention that to provides a grid system for torsion
spring mounting in which the torsion spring can be moved laterally relative to the cruciform
orid main.

An embodiment of the present invention provides a grid system for torsion spring
mounting that can be quickly and easily installed without the use of releasable fasteners.

An embodiment of the present invention provides a grid system to provide a perimeter
grid for proper alignment with the wall.

An embodiment of the present invention provides a grid system for torsion spring
mounting that has excellent stability and support.

An embodiment of the present mvention provides a spacer bar in a grid system that is
v-shaped for added torsional stability.

An embodiment of the present invention provides a spacer bar in a grid system which
replaces the conventional standard cross tee.

An embodiment of the present invention provides a cruciform grid main in a grid
system that has an alignment fin for accurate panel positioning.

An embodiment of the present invention provides a grid system having a spacer bar
that can be moved laterally to avoid obstructions in the ceiling.

An embodiment of the present invention provides a grid system having panels that can
easily be removed for access to items located above the ceiling.

An embodiment of the present invention provides a grid system for torsion spring
mounting that is durable in construction, inexpensive to manufacture, easy to maintain, easy to
assemble, and simple and effective in use.

An embodiment of the present invention provides a grid system for torsion spring

mounting of aluminum-framed panels which includes a plurality of main grid beams and
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spacer bars. The main grid beams support a side load mounting clip formed with a slot in the
side of the side load mounting clip to engage a torsion spring held by a spring retainer clip
such that the panel is supported by the torsion spring. Disengagement of the torsion springs
lowers the panels and permits access to the ceiling grid system above the panel members. The
panel can have a multifaceted profile including an edge surface that abuts a corresponding
edge surface on an adjacent panel. The peripheral edges of the adjacent panel members
diverge above the abutting edge surfaces to accommodate either the alignment fin or the tab of
the tile stop and diverge below the abutting edge surfaces to form a reveal.

The foregoing and other objects, features, and advantages of the invention will appear

more fully heremafter from a consideration of the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantages of this invention will be apparent upon consideration of the following
detailed disclosure of the invention, especially when taken in conjunction with the
accompanying drawings wherein:

Fig. 1 1s a partial perspective drawing of a suspended ceiling system of the torsion
spring type according to conventional torsion spring systems;

Fig. 2 1s a more detailed view of the torsion spring arrangement according to
conventional torsion spring systems;

Fig. 3 1s a partial perspective drawing of grid system for torsion spring mounting
according to the principles of the present invention;

Fig. 4 1s an enlarged partial perspective drawing of the grid system shown in Fig. 3;

Fig. 5 1s an enlarged perspective view of the side load grip clip engaged with the
torsion spring 1n an engaged position;

Fig. 6 1s an elevational view of the spring retainer affixed to the panel;

F1g. 7 1s a perspective view of the grid system shown in Fig. 3 depicting the panel
in an open configuration;

Fig. 8a 1s a perspective view of the v-clip; ... ..

F1g. 8b 1s an perspective view of the v-clip affixed to the cruciform grid main;

F1g. 9a 1s a perspective view of the tile stop;

Fig. 9b 1s a perspective view of a grid system according to the principles of the

present invention depicting the attachment of the tile stop to the cruciform grid main; and
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Fig. 10 1s an elevational view of the profile of the ceiling panels in a preferred

embodiment of the present invention.

DETAILED DESCRIPTION AND PREFERRED
EMBODIMENTS OF THE INVENTION

Referring now to Figs. 3-10, the grid system for torsion spring mounting according to

embodiments of the present invention can best be seen. In grid system 20, the cruciform grid
mains 25 are hung from the ceiling from wires 21 in a conventional manner and connected
end to end by a grid main connector (not shown). To attach the grid main connector (not
shown) to the cruciform grid mains, tabs 24 of the grid main connector are inserted into
corresponding slots 46 in the cruciform grid mains 25. The grid main connector is fastened to
the cruciform grid mains 25 by bending the tabs 24 until they are flush with the cruciform
main grid 25. Preferably, each connector has four tabs 24.

Each cruciform grid main 25 is formed of a bulb 26 attached to a web 29, a pair of
arms 28 extending laterally from the web 29, and an alignment fin 27 extending from the web.
The bulb 26 1s formed of a large size, for example, 0.625 inch (1.588 cm), which provides a
large contact surface for the attachment of the side load grid mounting clip 33 and v-shaped
spacer bars 40 described below. This large contact surface assists in making the grid system
20 sturdy and rigid. The alignment fin 27 provides accurate panel positioning by providing a
straight edge and rounded tip to self align with the panel perimeter profile planer surface for
the edges of the panels to abut and overcomes small lateral forces exerted by the springs that
would otherwise cause a misalignment of the panels.

V-shaped spacer bars 40 sized to match the width of framed panels 22 are attached to
the crucitorm grid mains 25 by aligning a notch 42 cut near the end of the spacer bar 40 with
the bulb 26 of the cruciform grid main 25. The depth of the notch 42 is preferably equivalent
to the hei ght of the bulb 26 to maximize the contact surface between the v-shaped spacer bar
40 and the bulb 26. The spacer bars 40 slightly overlap each other at the cruciform gnd mains
25 to provide for added stability. This overlapping of the spacer.bars 40 can be best seen in
Fig. 8b. The spacer bars 40 are held in place by a friction fit. Because the spacer bars 40 are
affixed without fasteners, the spacer bars 40 can be laterally adjusted to avoid obstructions in

the ceiling, such as sprinklers.
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A spring retainer clip 35 having a base portion 37 for attaching the spring retainer clip
35 to the framed panel 22 and a u-shaped hook member 36 for retaining a torsion spring 30 is
attached to the metal frame 23 located around the circumferential edge of the panel 22 at each
of the desired locations for the torsion springs 30. In particular, spring retainer clips 35 are
attached to the frame member 23 of the panel 22 on opposing sides of the panel 22, most often
on the longest dimension of the panel 22 such that the number of spring retainer clips 35 on
each opposing side of the panel 22 is the same. In addition, the number of spring retainer
clips 35, and thus torsion springs 30, located on any given panel 22 is preferably an even
number. However, if panel cutouts dictated fewer or additional spring retainer clips 35, such
changes could easily be addressed in etther the factory or the field.

In order for the spring retainer chip 35 to be of a sufficient strength to hold the panel 22
in a substantially vertical position in the open configuration as described in detail below and
illustrated in Fig. 7, the spring retainer clip 35 1s heat treated such that the metal becomes
spring steel. Further, as shown 1n Fig. 6, the u-shaped member 36 extends from the base 37
slightly off the center of the base portion 37 such that the spring 1s vertically positioned in the
assembly. The attachment of the u-shaped member 36 is on the side towards the panel edge,
which decreases the possibility of the u-shaped member 36 bending when the panel 22 is 1n
the open configuration because the spring 30 moves closer to the base portion 37, thus
shortening the lever arm. (See, for example, Fig. 7). This unique location of the u-shaped
portion 36 increases the strength of the spring retainer clip 35. In addition, the u-shaped
member 36 must be properly dimensioned to fit the geometry of the system such that the
spring maintains an upward force on the panel in the fully engaged position.

As seen 1n Fig. 6, the base portion 37 1s attached to the frame 23 of the panel 22 by a
pressure fit or by with teeth (not shown) that embed into the panel 22. Typically, the spring
retainer clips 35 are attached to the framed panel 22 at the job site so that the spring retainer
clips 35 can be adjusted to accommodate position changes. Typically, position changes of up
to one foot can be accommodated by the spring retainer clip 35.

A torsion spring having a coil 31, arms 32, and retaining feet 41 1s fitted onto the u-
shaped hook member 36 of the spring retaining clip 35 such that the u-shaped hook member
36 projects through the coil 31 and the arms 32 extend away from the base portion 37. The
torsion spring can be formed of music wire and typically has a spring release force of seven

pounds to effect disengagement of the spring 20 from the side load grid clip. A bend 44 in the
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spring 30 is advantageously located to provide additional lifting force during full panel
engagement, yet allowing the spring to be light enough to be easily compressed by hand for
insertion into the flanges 38 of the side load mounting clips 33. This unique feature creates a
strong point in the spring by maximizing the angular movement or rotation of the spring just
at the point of engagement which maximizes the lifting force. Thus lifting or upward force is
greater than 1t would be without the bend.

Side load mounting clips 33 are attached to the bulbs 26 of the cruciform grid main 25
and are held in place by a pressure fit. Each side load mounting clip 33 has a substantially u-
shaped channel 34 that fits snugly over the cruciform grid main and flanges 38 extending
outwardly from said u-shaped channel 34. The inside tolerances of the u-shaped channel 34
are such that they can be friction fit onto the bulb 26 of the cruciform grid main 235 yet can be
repositioned, such as to avoid ceiling obstructions. Unlike the convention grid systems, a
screw or other attachment device is not necessary because the friction force between the side
load mounting clip 33 and the bulb 26 of the cruciform grid main 25 is greater than the
friction force between the spring 30 and the side load mounting clip 33, primarily because the
spring 30 has a very small contact surface.

Preferably, the side load mounting clips 33 are spaced six inches from panel ends such
that a common interval between springs will be one foot on cruciform grid mains 25 to ease
installation. Similar to the v-shaped spacer bars 40 and the spring retainer clips 35, the side
load mounting clips 33 can be moved laterally on the cruciform grid mains 25 to
accommodate small position changes and/or to align with the spring retainer clip 35. Unlike
conventional systems in which the springs are attached from below, the side loading of the
torsion springs 30 simplifies installation.

Unlike conventional grid systems, both the side load mounting clip 33 and the spring
retainer clip 35 can be laterally positioned along the grid mains, thereby permitting custom
positioning of springs to avoid ceiling interferences and ultimately positioning the fimshed
ceiling closer to the surface above. In larger panels, additional sets of springs 30, spring
retainer clips 35, and side load mounting clip 33 are located at various points along the panel
edge for additional support.

As seen 1n Figs. 4-5, arms 32 of the torsion spring 30 fit into the ends of the slot 39
such that the arms project outwardly and pull the spring retainer clip 35, and thus the framed

panel 22, towards the arms 28 of the cruciform main grid 25 when the torsion spring 30 is in
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the engaged position. When each the springs 30 located on one panel 22 is engaged with the
spring retainer clip 35, the panel is in the closed configuration.

The panel 22 can have triangular gussets 60 located in the corners of the panel 22 and
connected, for example, riveted or screwed, to the panel frame 23 for additional stability. The
gusset ends are cut square for safety reasons and to provide a guide for the placement of the

spring retainer clip 35. The triangular design of the gusset 60 at each corner of the panels 22

allows for expedited panel assembly and assures a tight squareness tolerances of £0.03125
inch (0.079378 cm). In addition, the gusset 60 placed on an aluminum frame panel 1s highly
resistant to racking forces frequently encountered during assembly and istallation. The
stability of the gusset 60 is based on mechanical fasteners. Holes are predrilled in the frame
23 and gussets 60 are cut to a predetermined angle, for example, 90 degrees, to allow for quick
alignment and fastening. Changes in panel angles can be easily made by cutting the gusset at
a different angle. The panels 22 can be optionally wrapped in a fabric (not shown).
Alternatively, the panels 22 can be formed of materials other than fiberglass, such as metal,
mesh, or wood.

Referring now to Fig. 8a and 8b, in an alternative embodiment of the present
invention, v-clips 55 are affixed to the bulb 26 of the cruciform grid main 25 between the “v”
of the v-shaped spacer bars 40 to ensure that the v-shaped spacer bars 40 do not disengage
from the cruciform grid mains 25. The v-clips include a u-shaped channel portion 57 that fits
over the bulb 26 and v-shaped sidewalls 58 extending from the u-shaped channel portion 57
that are sized to fit into the v-shaped spacer bars 40. Teeth 59 tightly grip the v-clip to the
bulb 26. A removal slot 56 in the sidewalls 58 permit the insertion of a flat object, for
example, screwdriver blade, to pry the v-clip 55 from the surface of the bulb 26 by pressing
against a lever member 61. The v-clip 55 can be formed of a zinc plated spring steel. V-clips
are typically used in curved ceilings or in ceilings that require a specific seismic rating.

In a the embodiment illustrated in Figs. 9a and 9b, tile stops 65 are affixed to the

cruciform grid mains 25 by a releasable fastener 69 (for example, a screw) at the intersection

point.of the panels 22. The tile stops 65 are formed of a channel 66 shaped to fit over the bulb. . .. ..

26 of the cruciform grid main 25. The channel 66 includes a base portion 64 defiming a first
axis and a pair of sidewalls 70 extending from the base portion 64. Downwardly depending
flanges 67 extend outwardly from the sidewalls 70 at an angle relative to the first axis. Tabs

68 on the flanges are inserted into the space between the panels 22 to align the panels along
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the length of the grid system 20 and to position any non-horizontal panels so that they are in
proper alignment. In particular, a row of tile stops 65 across successive cruciform grid mains
25 force alignment in a lateral direction. Tile stops 65 are preferably used i curved ceiling to
prevent gravity from pulling the panels 22 out of alignment.

In another embodiment, the profile of the frame (that s, the peripheral edge of the
frame) can have a multifaceted surface as illustrated in Fig. 10. As shown in Fig. 10, the
profile 75 is shaped to form an edge surface 76 that abuts a corresponding edge surface on an
adjacent panel. The peripheral edges of the adjacent panel members diverge above the
abutting edge surfaces to accommodate either the alignment fin 27 of the grid cruciform grid
main 25 or the tab 68 of the tile stop 65. The peripheral edges of the adjacent panel members
diverge below the abutting edge surface 76 to form a reveal 80. Preferably, the peripheral
edges below abutting edge surface 65 are formed of a diverging portion 77 and a vertical
portion 78 that forms a reveal (for example, 0.125 inch (0.318 cm)). The diverging slight
slant profile is a self-alignment feature. Because of this self-alignment feature and the fact
that the panel to panel contact is sufficiently large, the panels do not shift and will rest flush
with the adjacent panels. Further, the angled profile centers the panels within the grid to
provide a better overall alignment between the panel and the grid. In addition, the alignment
fin 27 of the cruciform grid main 25 is hidden by the profile, thereby enabling the grid system
20 to be used in either a spring ceiling system or in a direct mount “z” clip system in which no
orid above the panel 22 is needed.

The panel frame 23 is typically formed as a “c”’-channel in which the panel frame 23 1s
shaped like a “c”. The c-channel provides a good capture profile to secure core fiberglass or
other optional materials within it. By adhering a surface molded fiberglass face mat to the
perimeter leg of the channel, a stiffer surface skin results which reduces potential fiberglass
board sag in the middle of the panel.

To access pipes, wires, or any other item of interest above the panels 22, the panel 22

is pulled downward so that all springs 30 are in the lowered position. When the springs 30 on

one side of the panel 22 are disengaged from the spring retaining clip 35, the panel 1s located =~ . .

in a substantially vertical position as is illustrated in Fig. 7. The springs 30 located at the
opposing end of the panel 22 are pulled away from the spring retainer clips 35 by the weight
of the panel until the retaining feet 41 rest against the flanges 38. When the springs 30 on one
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side of the panel 22 are disengaged and the panel is substantially vertical with respect to the
cruciform grid main 25, the panel 22 is in the open configuration.

In another embodiment, the edge of the panel 22 is pulled downward with a panel
removing tool (not shown). The panel removing tool (not shown) can have a variety of shapes
and sizes as would be identified by one of skill in the art, but preferably 1s in the shape of a
“T” or “L”. In operation, the tool is inserted into a pre-formed hole (not shown) located at the
edge of the panel 22 between the location of the springs 30. The panel removing tool is then
inserted into the hole where it engages with the panel 22. Pulling downward on the panel
removing tool pulls the edge of the panel 22 and, if enough force 1s applied, will disengage the
torsion springs 22, thereby placing the panel 22 1n an open configuration. Optionally, a hole
(not shown) is placed in the side of the profile (not shown), for example, 1n vertical portion 78
within the reveal 80, to permit the insertion of a small hook so that the panel 22 can be pulled
down and placed into an open configuration.

To place the panel 22 back into the closed configuration, the disengaged torsion
springs 30 are placed into the u-shaped channel 36 spring retainer clip 35 so that the retaining
feet 41 of the torsion springs 30 are resting against the flanges 38 of the side load mounting
clip 33. Once all springs on the panel 22 are engaged with the u-shaped channel 36 of the
spring retainer clip 35, the panel 22 is in a substantially horizontal position beneath the gnd
system 20. One end of the panel 22 is then simply pushed upward towards the ceiling until
the torsion springs 30 located on that end of the panel 22 are fully engaged with the side.load
mounting clip 33. Next, the opposing end of the panel 22 is pushed upward until the torsion
springs 30 located at that end of the panel 22 are fully engaged with the side load mounting
clip 33.

The invention of this application has been described above both generically and with
regard to specific embodiments. Although the invention has been set forth in what 1s believed
to be the preferred embodiments, a wide variety of alternatives known to those of skill in the
art can be selected within the generic disclosure. The invention 1s not otherwise limited,

except for the recitation of the claims set forth below.
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WHAT IS CLAIMED IS:

1. A ceiling grid system (20) comprising:

a plurality of main grid beams (25) oriented in a parallel configuration, each
said grid beam being formed with a bulb (26) at a top portion thereof;

a plurality of spacer bars (40) interconnecting aid main grid beams in a general
perpendicular orientation being to maintain a regular spacing between selected said main grid
beams;

a spring mechanism for connection to panel members (22) that fit between said
main grid beams, said panel members being selectively movable relative to said main grid
beams through said spring mechanisms to permit each of said panel members to be selectively
lowered to permit access to said ceiling grid system, and said spring mechanism being
supported by said main grid beam and including a side load mounting clip (33) formed with a
central arch (34) configured to permit a friction fit with said bulb on said main grid beam such
that said side load mounting clip can be positioned at a desired location along the length of the
corresponding said main grid beam to accommodate obstructions to a regular positioning of
said side load mounting clips.

2. The ceiling grid system of Claim 1, wherein each said spring mechanism
further includes a torsion spring member (30) engageable with said side load mounting clip,
said torsion spring member being connected to a spring retainer clip (35) detachably
connected to one of said panel members such that said panel member 1s supported by said
torsion spring member.

3. The ceiling grid system of Claim 2, wherein said side load mounting clip 1s
formed with a flange extending generally orthogonally on each opposing side of said central
arch configured to engage said bulb, each of said flanges being formed with a slot (39) for
support of one of said torsion spring members.

4. The ceiling grid system of Claim 3, wherein said side load mounting clip is
devoid of any fasteners connecting said side load mounting clip to said main grid beam.

5. The ceiling grid system of Claim 2, wherein said perpendicular spacer bars are
v-shaped spacer members formed with a notch (42) configured to permit a friction fit with

said bulb on said main grid beams, said v-shaped spacer members being movable relative to
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said main grid beams to avoid obstructions to a regular positioning of said v-shaped spacer
members.

0. The ceiling grid system of Claim 5, wherein said v-shaped spacer members are
devoid of any fasteners connecting said v-shaped spacer members to said main grid beam.

7. The ceiling grid system of Claim 6, wherein said v-shaped spacer members
include a pair of arms meeting at a apex having a shaped slot formed therein, said slot being
configured to engage said bulb on said main grid beam.

8. The ceiling grid system of Claim 7, further comprising a clip (55) formed from
spring steel that is engageable with said bulb on said main grid beams between said arms of
said v-shaped spacer members such that the removal of said spacer members from said main
grid beams requires disengagement of said clip from said main grid beam:.

0. The ceiling grid system of Claim 8, wherein said clip 1s formed with a channel
portion (57) configured to engage said bulb and a tooth (59) on each opposing arm (58) of said
channel portion to fit beneath said bulb.

10.  The ceiling grid system of Claim 9, wherein said clip further includes a
removal slot (56) formed in each set opposing leg to permit the intrusion of a flat object
between said clip and said main grid beams to pry said clip off of said bulb.

11.  The ceiling grid system of Claim 10, wherein said clip is triangularly shaped to
fit within the confines of said v-shaped spacer member.

12.  The ceiling grid of Claim 5, wherein said spacer members overlap each other at
said main grid beams to provide stability to said ceiling grid system.

13. A ceiling grid system (20) comprising;:

a plurality of main grid beams (25) oriented in a parallel configuration, each
said grid beam being formed with a bulb (26) at a top portion thereof;

a plurality of spacer bars (40) interconnecting said main grid beams 1n a
generally perpendicular orientation to maintain a regular spacing between selected said main
orid beams;

a side load mounting clip (33) formed with a central arch (34) configured to
permit a friction fit with said bulb on said main grid beams such that said side load mounting
clip can be positioned at a desired location along the length of the corresponding said main
grid beam to accommodate obstructions to a regular positioning of said side load mounting

clips;
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spring members (30) supported on said side load mounting clips to be generally
vertically movable relative thereto; and

panel members (22) arranged to fit between said main grid beams, said panel
members being connected to said spring members to be selectively movable relative to said
main grid beams to permit each of said panel members to be selectively lowered to permit
access to said ceiling grid system above said panel members.

14.  The ceiling grid system of Claim 13, wherein each said spring member 1s
formed as a torsion spring member engageable with said side load mounting clip to engage
with a spring retainer clip detachably connected with one of said panel members such that said
panel member is supported by said torsion spring member.

15.  The ceiling grid system of Claim 14, wherein said side load mounting clip 1s
formed with a flange extending generally orthogonally on each opposing side of said central
arch configured to engage said bulb, each of said flanges being formed with a slot (34) for
support of one of said torsion spring members.

16.  The ceiling grid system of Claim 15, wherein said side load mounting clip 1s
devoid of any fasteners connecting said side load mounting clip to said main grid beam.

17. A ceiling grid system (20) comprising:

a plurality of main grid beams (25) oriented in a parallel configuration, each
said main grid beam being formed with a bulb (26) at a top portion thereof;

perpendicular spacer bars (40) interconnecting said main grid beams to
maintain a regular spacing between selected said main grid beams;

a spring mechanism for connection to panel members (22) that fit between said
main grid beams, said panel members being selectively movable relative to said maimn grid
beams through said spring mechanisms to permit each of said panel members to be selectively
lowered to permit access to said ceiling grid system above said panel members; and

a tile stop (65) formed with a central channel portion (66) to engage said bulb
on said main grid beams and being positionable along said main grid beams to position a
downwardly depending tab located on a downwardly depending flange between adjacent said
panel members to maintain proper positioning of said adjacent panel members when said
panel members are in a closed configuration.

18.  The ceiling grid system of Claim 17, wherein said tile stop is formed with a

downwardly depending flange (67) on opposing sides of said central channel such that each
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said respective tab (68) on the respective said flanges are engageable with separate adjacent
pairs of said panel members.

19.  The ceiling grid system of Claim 18, wherein said tile stop 1s secured to said
main grid beam with a fastener (69).

20.  The ceiling grid system of Claim 18, wherein each said panel member is
formed with a peripheral edge extending around said panel member, said peripheral edge
being shaped to provide an edge surface (76) that abuts a corresponding said edge surface on
an adjacent said panel member, said peripheral edges of said adjacent panel members (77)
diverging above said abutting edge surfaces to accommodate said flange of said tile stop.

21.  The ceiling grid system of Claim 20, wherein said peripheral edges of said
adjacent panel members diverge below said abutting edge surfaces to form a reveal (80).

22.  The ceiling grid system of Claim 21, wherein said peripheral edge of said panel
member 1s a metal frame.

23. : The ceiling grid system of Claim 20, wherein said tile stop further includes a
base portion (64) in which said central channel is formed and a pair of opposing side walls
(70) integrally formed with said base portion, said flanges extending downwardly from the
respective side walls to position said tabs between adjacent said panel members.

24. A ceiling grid system (20) comprising:

a plurality of main grid beams (25) oriented 1n a parallel configuration, each
saild grid beam being formed with a bulb (26) at a top portion thereof;

perpendicular spacer bars (40) interconnecting said main grid beams to
maintain regular spacing between selected said main grid beams, said spacer bars being
formed as a v-shaped member defining a pair of arms meeting at an apex having a shaped slot
formed therein, said slot being configured to engage said bulb on said main grid beam, said
spacer bar being connectable to said main grid beam through a friction fit between said bulb
and said shaped slot; and

a spring mechanism for connection to panel members (22) that fit between said
main grid beams, said panel members being selectively movable relative to said main grid
beams through said spring mechanism to permit each of said panel members to be selectively
lowered to permit access to said ceiling grid system above said panel members.

25.  The ceiling grid system of Claim 24, further comprising a clip (55) formed

from spring steel that is engageable with said bulb on said main grid beams between said arms
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of said v-shaped spacer bar such that the removal of said spacer bar from said main grid beam
requires the disengagement of said clip from said main grid beam.

26.  The ceiling grid system of Claim 25, wherein said clip 1s formed with a channel
portion (57) configured to engage said bulb and a tooth (59) on each opposing arm (58) of said
channel portion to fit beneath said bulb.

27.  The ceiling grid system of Claim 26, wherein said clip further includes a
removal slot (56) formed in each said opposing arm to permit the intrusion of a flat object
between said clip and said main grid beam to pry said clip off of said bulb.

28.  The ceiling grid system of Claim 27, wherein said clip 1s triangularly shaped to
fit within the confines of said v-shaped spacer bar.

29.  The ceiling grid system of Claim 28, wherein said clip 1s formed from zinc
plated spring steel.

30. A ceiling grid system (20) comprising:

a plurality of main grid beams (25) oriented in a parallel configuration, each
said grid beam being formed with a bulb (26) at a top portion thereof;

a plurality of spacer bars (40) interconnecting aid main grid beams 1n a general
perpendicular orientation being to maintain a regular spacing between selected said main grid
beams:;

panel members (22) formed with a peripheral edge extending around said panel
members, said peripheral edge being shaped to provide an edge surface (76) that abuts a
corresponding said edge surface on an adjacent said panel member, said peripheral edges of
said adjacent panel members (77) diverging above said abutting edge surfaces.

31.  The ceiling grid system of Claim 30, wherein said peripheral edges of said
adjacent panel members diverge below said abutting edge surfaces to form a reveal (80).

32.  Theceiling grid system of Claim 31, wherein said peripheral edge of said panel
member 1s a metal frame.

33.  The ceiling grid system of Claim 32, wherein said panel members are

. selectively movable relative to said main grid beams to permit each of said panel members to

be selectively lowered to permit access to said ceiling grid system above said panel members.
34.  The ceiling grid system of Claim 33, wherein said gussets (60) are connected to

said panel members for added stability.
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35.  The ceiling grid system of Claim 34, wherein said gussets are triangularly
shaped with pre-drilled holes for easy assembly.

36.  The ceiling grid system of Claim 34, wherein said gussets provide a guide for
placement of a spring retainer clip detachably connected to one of said panels.

37.  The ceiling grid system of Claim 35, wherein the diverging portion (77) below
said abutting edge surfaces self-aligns said panel members with respect to said main grid

beams.

38.  The ceiling grid system of Claim 36, further comprising a hole in said
peripheral edge to permit an insertion of a tool to lower said panel members.

39.  The ceiling grid system of Claim 37, wheremn said metal frame provides

support and stiffness to said ceiling grid system.
40.  The ceiling grid system of Claim 38, wherein said peripheral edge hides an

alignment fin (27) on said main grid beams, said ceiling grid system being used in a z-clip

- system.
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