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ABSTRACT

Disclosed herein is an interior building system (10) which includes a curved, acoustical, 

self-supporting composite panel (12) which differentiates and accents the interior building space, 

and, at the same time, provides substantial sound absorbing capabilities. The composite panel

5 (12) is composed of two or more layers (15, 16, 17, 18) of non self-supporting soft fiber material

and a discontinuous layer of adhesive interposed between each of the soft fiber layers. The 

system (10) further includes mounting hardware (14) for attaching the panel to the building 

structure. The mounting hardware (14) has a perforated plate (20) which is embedded in the 

panel (12) which minimizes the visibility of the hardware, and, at the same time, provides

0 enhanced load bearing capabilities.
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AUSTRALIA

Patents Act 1990

ARMSTRONG WORLD INDUSTRIES, INC.

COMPLETE SPECIFICATION 
STANDARD PATENT

Invention Title:

Acoustical canopy system

The following statement is a full description of this invention including 

the best method of performing it known to us:-
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CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is related to U.S. provisional application Serial No. 60/667,931, filed 

April 4, 2005, to International Patent Application No. PCT/US2006/0I2568 (Publication No. 

W02006/10800I) and to Australian Patent Application No. 2006231550, the entire disclosures 

of which are incorporated herein by way of reference.

BACKGROUND

[0002] The present invention relates generally to interior building systems, embodiments of 

which provide a system having a composite soft fiber baseboard that can support itself with 

minimal sag.

[0003] Conventional suspended ceiling systems found in offices, retail stores and similar 

commercial settings typically include suspended grids which support acoustically absorbent soft 

fiber tiles. These systems typically span the length of the room, i.e. are continuous, and create a 

uniform appearance. While such continuous suspended systems provide a pleasant and 

acoustically absorbent space, designers, architects and building owners often object to the use of 

these systems for several reasons, including lowered ceiling height and cost of materials to 

accommodate the entire span. As a result, more and more interior building spaces have open- 

plenum, or open-loft, ceiling designs in which at least a substantial portion of the hard ceiling, 

HVAC duct work, wiring and the like are exposed. The open-plenum design, however, tends to 

leave the space unstructured and, consequently, less useful and less aesthetically pleasing.

[0004] Several attempts have been made in the open-plenum interior building environment to 

differentiate the space and provide aesthetic appeal. One emerging market is the accent canopy 

market. Examples of existing accent canopy systems include INFUSIONS Accent Canopies by
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5 Armstrong World Industries, Inc. The INFUSIONS Accent Canopies include a flexible panel

structure and hanging members which support the flexible panel structure. In addition, biasing

member cooperate with the flexible panel to maintain the panel in a flexed, generally curved,

configuration. Unfortunately, the INFUSIONS panels are formed of polymeric materials which

have no sound absorbing capabilities.

[0005] Any discussion of documents, acts, materials, devices, articles or the like which has been

included in the present specification is not to be taken as an admission that any or all of these

matters form part of the prior art base or were common general knowledge in the field relevant to

the present disclosure as it existed before the priority date of each claim of this application.

SUMMARY

[0006] Throughout this specification the word "comprise", or variations such as "comprises" or

"comprising", will be understood to imply the inclusion of a stated element, integer or step, or

group of elements, integers or steps, but not the exclusion of any other element, integer or step,

or group of elements, integers or steps.

[0007] An interior building system comprising:

a composite panel having least two layers of non-self supporting soft fiber material and a

discontinuous layer of adhesive interposed between each of the at least two non-self supporting

soft fiber layers, the at least two non-self supporting layers in combination being self-supporting;
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5 the composite panel having an exterior surface comprising first and second opposed

major surfaces and a circumferential edge surface extending therebetween, each of the opposed

major surfaces and circumferential edge surface being painted with an acoustically porous paint,

wherein each of the opposed major surfaces and circumferential edge surface absorb sound.

[0008] The composite panel may be curved.

[0009] The panel may have attachment hardware embedded therein.
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[00010] Embodiments of the system may differentiate and accent the interior building 

space, and, at the same time, provide substantial sound absorbing capabilities and aesthetic 

appeal.

BRIEF DECR1PTION OF THE DRAWINGS

(00011] Figure 1 is a perspective view of an example embodiment of an interior building 

system having the soft fiber composite panel according to the invention.

[00012] Figure 2A is an exploded perspective view of a corner section of an embodiment 

of a soft fiber composite panel according to the invention, having portions cut away to illustrate 

the interior of the panel.

[00013] Figure 2B is an exploded perspective view of an alternative embodiment of a 

corner section of a soft fiber composite panel according to the invention, having portions cut 

away to illustrate the interior of the panel.

(0010] Figure 3 is a perspective view of a portion of Figure 2A illustrating the perforated plate. 

[0011] Figure 4 is an exploded perspective view of an example embodiment of the hardware 

system for mounting the soft fiber composite panel.

DETAILED DESCRIPTION OF THE INVENTION

(0012] Figure 1 illustrates an example embodiment of the interior building system of the 

invention. The system 10 includes a curved, acoustic composite panel 12 and mounting 

hardware 14 for attaching the panel 12 to the interior building structure. Although the panel 12
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of the invention can have several curved profiles, including a hill-type arc, a valley-type arc, etc., 

for purposes of illustration, the configuration shown though out the drawings is of a hill-type arc. 

[0013] The aforementioned panel 12 is composed of two or more layers of soft fiber material. 

Each soft fiber layer is composed of acoustical mineral fibers or medium density fiberglass. One 

example of acceptable soft fiber material is wet-formed mineral fiber board sold by Armstrong 

World Industries, Inc. under the name ULTIMA. Referring to Figures 2A and 2B, in the 

preferred example embodiment, the panel has four layers: first and second interior layers, 16 and 

17, and first and second exterior layers, 15 and 18. The thickness of each soft fiber layer is in 

the range from about 0.125 to about 0.40 inches, and preferably between about 0.225 to about 

0.310 inches. The soft fiber layers are more flexible at the low end of this range, and, thus, the 

panel will be capable of being molded into a panel having a smaller radius than panels having a 

thickness at the upper end of the thickness range. More specifically, the achievable radius is 

approximately 4 feet when using soft fiber layers having a thickness of about 0.125 inches and 

approximately 15 feet when using soft fiber layers having a thickness of about 0.40 inches. For 

ease of illustration, the soft fiber layers 15-18 each have the same thickness; however, each layer

can have a different thickness.

[0014J The panel 12 also includes a discontinuous layer of adhesive 19 in between each soft 

fiber layer. The discontinuous layer of adhesive can have various patterns, e.g. dots, stripes, etc. 

Maintaining discontinuity in the adhesive layer is necessary to minimize the negative impact of 

the adhesive layer has on the sound absorbing capabilities of the panel. It should be noted that 

the adhesive can be applied to each panel surface described herein in an amount from about 10 to 

about 30 grams per square foot, and preferably in the range from about 16 to about 25 grams per 

square foot.
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[0015] In one example embodiment, each adhesive layer comprises 25 grams per square foot. In 

one example embodiment, droplets of a glue-type adhesive are screened onto the horizontal 

surface on the soft fiber layer using, for example, a perforated screen having a 20% open area 

consisting of 3/16” diameter holes having .109” center to center spacing of .0625” diameter 

staggered round holes. Acceptable types of adhesive materials include polyvinyl acetate and 

vinyl acrylic. While preserving the acoustical capabilities of the soft fiber layers, the 

discontinuous adhesive layer 19 provides improved structural strength to the panel as the 

droplets are of sufficient height to penetrate the surface of the contacting layers and, in turn, 

create a weld-like attachment of one soft fiber layer to another.

[0016] In contrast, from the description of WO 90/01090, a method is known for the

manufacture of curved mineral wool panels. According to this method, a flat mineral fiber 

ceiling panel is split into at least two layers and is rebuilt to form the profiled ceiling panel. The 

at least two layers are rejoined by means of a continuous layer of adhesive. The continuous layer 

of adhesive is said to provide a reinforcing effect, however, the adhesive is continuous, and thus, 

will have a substantial impact on the ability of the panel to absorb sound.

[0017] Though not critical to the acoustic performance of the board, each of the outermost 

fiberboard layers, e.g. layers 15 and 18, may optionally include a scrim 30 adhered to the 

exposed surface. Acceptable scrims include Owens Coming’s A80EF or YK111 fiberglass 

scrims. The scrim 30 imparts rigidity to the panel and improves handling of the board. This 

scrim 30 can be painted with an acoustically porous paint, such as Armstrong’s DURABRITE 

acoustically transparent paint, to finish the panel. Panels 12 having scrims adhered to the outer 

layers 15,18 have a maximum flexure stress of 131 psi.
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[0018] The fiberglass scrims 30 are an option for use on the interior layers 16 and 17 as shown in 

Figure 2B. The advantage of a scrim 30 being adhered to one or both of the interior layers 16, 17 

is to reinforce the soft fiber layer for ease of handling. Panels 12 having scrims adhered to all 

layers soft fiber have a maximum flexure stress of 182 psi.

[0019] As shown throughout the drawings, the composite soft fiber panel 12 can be suspended 

from an overhead ceiling or wall location using suspension hardware 14. The suspension 

hardware 14 is an improvement over existing suspension systems in that a substantial portion of 

the hardware is embedded in the panel, which in addition to being less visible, provides 

enhanced load bearing capabilities. As best shown in Figure 5, the preferred suspension 

hardware 14 includes a substantially flat, perforated plate 20. As the perforated plate 20 

contributes to the load bearing capabilities of the hardware 14, the choice of the type of material 

and size of the perforated plate 20 is dependent on the total weight of the baseboard to be 

supported.

[0020] In the example embodiment shown in Figures 3 and 4, the plate 20 is positioned between 

the interior soft-fiber layers 16 and 17. It should be noted that the plate 20 can be positioned 

between any two layers depending on the weight of the finished panel 12. Since the plate 20 is 

perforated, the wet adhesive will pass into the perforations.

[0021] The stack of soft fiber and adhesive layers, along with the embedded perforated plate, are 

transferred to a mold which is closed with clamps. In the mold, the adhesive will dry. The dried 

layers of adhesive impart rigidity which enables the panel to pass long term sag tests. Since 

some adhesive will dry in the perforations of plate 20, the load bearing capabilities of the panel 

are enhanced. For example, the plate 20 will be able to better distribute forces, which in turn, 

will result in the ability of the panel to withstand seismic level forces without hardware pullout.
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Once the panel 12 is removed from the mold, the vertical edges of the panel can be finished with 

the same acoustical scrim material and paint as applied to the horizontal surfaces of the exterior 

layers 15 and 18.

[0022] Extending from the top surface of the perforated plate is a male receiver 22, such as a 

non-plated brass barrel for attaching hanging cables 24 to the baseboard 12. When the system is 

installed, the only visible part of the hardware 14 is a portion of the receiver 22 and the cable 24 

extending therefrom.

[0023] Formation of an example panel 12 is now described in greater detail with reference to 

Figure 2A. Four standard high wool formula panels 15-18, such as the wet-formed mineral fiber 

panels sold by Armstrong World Industries, Inc. under the name ULTIMA, are back sanded to a 

thickness of 0.310 inches. Each panel 15-18 when individually tested for NRC as per ASTM 

C423a, has an NRC of 0.70.

[0024] A first soft fiber panel 15, having scrim 30A on one horizontal surface, is set onto a flat 

surface with the scrim 30A side down. The horizontal surface of panel 18 opposite the scrim 

30A has a discontinuous adhesive layer 19 applied thereto. A second soft fiber panel 16 with 

scrim 30B on one horizontal surface and a discontinuous adhesive layer 19 on the opposite the 

surface having the scrim 30B is then placed scrim side down onto the first panel 15. At least one 

perforated plate 20 with receiver 22 extending vertically therefrom is then positioned plate side 

down onto second panel 16. In the example embodiment shown in Figure 1, a perforated plate is 

positioned on each of the four corners of second panel 16. The plate 20 is perforated 20 GA 8”x 

8” type 304 stainless steel. A third soft fiber panel 17 with scrim 30C on one horizontal surface 

is placed scrim side up onto the second panel 16. Thus, the perforated plates 20 are sandwiched 

between layers 16 and 17. The third soft fiber layer 17 includes apertures 21 extending
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therethrough to accommodate receiver 22. A fourth soft fiber layer 18 having scrim 30D on one 

horizontal surface and a layer of adhesive (not shown) on the opposite horizontal surface is set 

onto the third panel 17 with the scrim side up. It should be noted that each adhesive layer can 

either be applied to the panels prior to or during the stacking process. For example, it may be 

easier to silk-screen the adhesive onto the layers prior to stacking.

[0025] The stack of four boards is transferred onto the bottom form of a mold having the desired 

radius with the scrim 30A side down. A top form having the same desired radius is set onto the 

top of the stack. The forms are clamped together and allowed to set overnight to allow the 

adhesive to dry. After the adhesive is dry, the panel is removed from the form, and, if desired, 

the panel can be cut to the desired size. The vertical edges of the panel are banded with a 

prefinished scrim to match the face and back finished surfaces. The shape of the panel is not 

limited to a particular radius, thus, it is possible to create tighter radii or a flat panel.

[0026] The presently disclosed acoustical canopy provides greater sound absorption than 

continuous ceilings with the same visible surface area because they absorb sound from all sides. 

The total sound absorption for the above described acoustical panel embodiments is 

appropriately reported in Sabins, according to ASTM C 423. This ASTM test methodology 

differentiates between “unit absorbers” such as the presently disclosed acoustical canopies and 

continuous ceilings which are typically reported as NRC. While NRC represents the percent 

absorption of a material per sq ft., the Sabin is a good measure of the total sound absorption of a 

panel, i.e. the front, back and sides of the panel.

[0027] The Sabin value for the four layer configuration described above is in the range from 

about 25 to about 45 Sabins per 25 square foot of total panel size. The Sabin value was 

calculated as an average absorption over the four key speech frequencies of: 500, 1000, 2000,
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and 4000 Hz. It should be noted that the Sabin value does not change whether it is installed in

the hill configuration as shown in Figure 1 or valley configuration (not shown).

[0028] The above description of embodiments of the invention is provided as an enabling 

teaching of the invention in its best, currently known embodiment. Those skilled in the relevant

art will recognize that many changes can be made to the embodiments described while still 

obtaining the beneficial results of the present invention. It will also be apparent that some of the 

desired benefits of the present invention can be obtained by selecting some of the features of the 

present invention without utilizing other features. Accordingly, those who work in the art will 

recognize that many modifications and adaptations to the present invention are possible and may 

even be desirable in certain circumstances and are a part of the present invention. Thus, the 

above description is provided as illustrative of the principles of the present invention and not in 

limitation thereof, since the scope of the present invention is defined by the claims.
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5 The claims defining the invention are as follows:

1. An interior building system comprising:

a composite panel having least two layers of non-self supporting soft fiber material and a

5 discontinuous layer of adhesive interposed between each of the at least two non-self supporting

soft fiber layers, the at least two non-self supporting layers in combination being self-supporting;

the composite panel having an exterior surface comprising first and second opposed major

surfaces and a circumferential edge surface extending therebetween, each of the opposed major

surfaces and circumferential edge surface being painted with an acoustically porous paint,

0 wherein each of the opposed major surfaces and circumferential edge surface absorb sound.

2. The interior building system of claim 1, wherein the composite panel is curved.

3. The interior building system of claim 2, wherein the radius of the panel is in the range

5 from about 4 to about 15 feet (approximately 1.2 to 4.6 metres).

4. The interior building system of any one of the preceding claims, wherein each of the at

least two non-self supporting soft fiber layers has a thickness in the range from about 0.125 to

about 0.40 inches (approximately 3 to 10 millimetres).

20

5. The interior building system of any one of the preceding claims, wherein each of the at

least two non-self supporting soft fiber layers has fibers disposed in random orientation.
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5 6. The interior building system of any one of the preceding claims, wherein attachment

hardware is embedded in the panel.

7. The interior building system of claim 6, wherein the embedded attachment hardware

5 comprises a perforated plate.

8. The interior building system of claim 7, wherein the perforated plate is positioned

between two of the at least two non-self supporting soft fiber layers.

0 9. The interior building system of claim 7 or claim 8, wherein a portion of the discontinuous

layer of adhesive penetrates the perforations of the plate.

10. The interior building system of any one of the preceding claims, wherein each of the at

least two non-self supporting soft fiber layers are selected from the group consisting of mineral

5 fibers, fiberglass and combinations thereof.

11. The interior building system of any one of the preceding claims, wherein the adhesive

layer is present in an amount from about 10 to about 30 grams per square foot (approximately

100 to 300 grams per square metre).

20

12. An interior building system substantially as hereinbefore described with reference to the

accompanying drawings.
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