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This invention relates to acoustical structures 
and, more particularly, to a decorative monolithic 
building structure which is incombustible and 
possesses a high coefficient of sound absorption. 
Various acoustical structures have been pro 

posed heretofore. For example, one type in 
cluded studding secured to a base, and burlap 
or felt sheets disposed thereover and secured to 
the studding. A second type consisted of arti 
ficially perforated metal pans holding sound-ab 
Sorbing material, the pans being mechanically se 
cured by suitable means to a ceiling. These 
Structures are satisfactory from the standpoint 
of acoustics; they are not satisfactory in an 
esthetic sense for they are not particularly dec 
Orative or ornamental but present a crude, unfin 
ished, incomplete appearance. Such structures 
have been used to some extent for their utili 
tarian functions but they cannot be used in any 
place where it is essential that they constitute 
an attractive decoration. 
When the first structure is in use, the burlap, 

being susceptible to atmospheric conditions, 
Swells or "bellies' so that it sags away from the 
Studding thus presenting an unattractive ap 
pearance and necessitating that the burlap fab 
ric be removed and tightened, or replaced. In 
addition, it is not fireproof which materially de 
creases the number of places in which such struc 
ture might be used. The pan type structure, 
while fireproof, possesses no decorative value and, 
in fact, detracts from the appearance of any 
room in which it is used. This metal pan struc 
ture, moreover, is expensive, difficult to erect, and 
extremely difficult to keep clean during use. The 
disadvantages pointed out above contribute to 
Ward the lack of Success of such structures even 
though they possess a satisfactory coefficient of 
sound absorption. 
The chief object of our invention is to elim 

inate the disadvantages inherent in prior acous 
tical structures. 
to provide an incombustible acoustical structure. 
which is decorative in appearance and possesses 
a high coefficient of sound absorption. A fur 
ther object is to provide a sound-absorbing struc 
ture including a sound-absorbing inorganic back 
ing and a decorative, inorganic sound-pervious 
facing adapted to permit the passage of sound 
Waves therethrough to the backing. A still fur 
ther object is to provide an easily and quickly 
erected Sound-abSOrbing incombustible structure 
which increases the attractiveness of a home, 
office or auditorium in which it is used, and which 
requires little or no care in use to maintain its 
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An object of our invention is 
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attractive appearance. Other objects of our in 
vention will be readily perceived from the fol 
lowing description. 
This invention relates to an acoustical struc 

ture which comprises, in combination, a base, a 
highly porous, inorganic, sound absorbing back 
ing layer disposed over the base, and a decora 
tive facing disposed over said layer, said facing 
being composed of inorganic material and poS 
sessing substantially no acoustical value per Se 
While containing sufficient natural openings to 
permit the passage of sound waves therethrough 
to the sound-absorbing layer. 
The attached drawing illustrates a preferred 

embodiment of our invention, in which 
Figure 1 is a plan view of the acoustical struc 

ture of our invention, the facing being partially 
removed to disclose the backing layer; 

Figure 2 is a sectional view of the acoustical 
structure shown in Figure 1, - 

Figure 3 is a plan view, greatly magnified, of 
a Section of facing material; 

JFigure 4 is a plan view, greatly magnified, of 
a section of backing material; and 

Figure 5 is a sectional view of a modified form 
of our invention. 

Referring to the drawing, there is illustrated 
an acoustical structure including a backing layer 
2 of sound-absorbing material and a decorative 
facing 3 of sound-pervious material having sub 
stantially no acoustical value perse and possess 
ing sufficient naturally formed openings to per 
mit the passage of sound Waves therethrough. 
A layer of any suitable adhesive 4 secures the 
backing 2 to a base 5 which may be the ceiling 
of a home, office or auditorium. The decora 
tive facing 3 is secured to the backing 2 by means 
of a layer 6 of adhesive. 
The backing layer 2 is composed of a plurality 

of blocks of rigid or semi-rigid mats of inor 
ganic material and possesses a high coefficient 
of sound absorption. Such blocks or mats are 
composed of felted inorganic fibers such as felted 
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glass fibers, preferably the type of felted glass 
fibers called basic form "wool” fibers which are 
very fine fibers used for thermal insulation. The 
mats are rough, irregular and uneven in contour 
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and possess irregular and highly porous exterior 
surfaces. The fibers forming the mats are pro 
duced by the attenuation of molten glass as it 
issues from small orifices at the bottom of a 
molten glass reservoir attached to a glass melt 
ing furnace. The attenuation is produced by 
high-pressure jets of steam or air. Glass Wool 
fibers so produced are collected on a traveling 
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conveyor which carries the pack through a series 
of automatic operations, notably, the application 
of a binding agent, for example a phenol-alde 
hyde resin, compression to desired density while 
heating to set the binder, cooling, if desired, 
while still under compression, and cutting to de 
sired size. 

In Figure 4 we have attempted to reproduce 
a small section, greatly magnified, of a glass Wool 
fiber mat so produced. It will be noted the mat 
is composed of many enlaced and entangled Small 
or fine fibers and that it is highly porous. These 
enlaced and entangled fibers are aided in their 
retention in mat form by the phenol-aldehyde 
binder discussed above. Such glass fibers are 
incombustible, a property of great importance 
in this particular application. The fiber mat So 
produced provides a maximum of dead air Spaces 
which renders it of particular value in the ab 
sorption of sound. In addition, such material 
withstands heat, rot, dampness and decay thus 
assuring a long life in Service. 
The facing 3 comprises an inorganic material 

likewise capable of resisting heat, rot, dampneSS 
and decay, and is composed of thin sheets of 
felted glass fibers such as the glass fiber material 
commonly used as a retainer mat in electrical 
storage batteries. We are not certain as to the 
manner in which this particular material is made 
but we believe it may be generally similarly to the 
glass wool mats described above. The binder used 
is believed to be starch; the fibers are generally 
of greater length than the glass wool fibers used 
in the manufacture of the mats and are slightly 
coarser than such fibers. Such fibers are con 
monly called bonded mat fiber and are pur 
chased in finished sheets having a highly deco 
rative appearance and so thin as to possess Sub 
stantially no acoustical Value per Se. 

In Figure 3 we have attempted to reproduce a 
small section, greatly magnified, of a bonded Wool 
mat sheet as a ready means of comparison with 
the backing layer. Thus, it will be observed that 
the fibers forming the facing are considerably 
greater in length than the fibers forming the 
backing and are slightly greater in diameter. The 
sheet so formed is highly porous and presents 
many natural openings therethrough to permit 
the passage of sound waves to the sound absorb 
ing backing. In addition, the sheet is so thin 
as to possess substantially no acoustical value 
per se while being sound pervious. The terms 
“naturally formed openings' or "natural open 
ings' are used herein to denote openings naturally 
occurring during the formation of the sheet fac 
ing in contradistinction to openings artificially 
formed in the sheet facing after manufacture 
thereof. 
A sheet composed of bonded Wool mat glass 

fibers is characterized by its tendency to return 
to its initial position or unfold when bent; this 
characteristic is of particular importance when 
the sheet is employed as a facing in the manu 
facture of acoustical structures. As pointed out 
above, the facing is generally adhesively secured 
to the backing. Frequently, at the corners or 
edges of the room in which the structure is 
erected, it is necessary that the facing extend for 
a slight distance without support; since the back 
ing is formed of a plurality of mats of irregular 
and rough contour so that the joints between ad 
jacent mats are open and uneven, in many cases, 
it is necessary that the facing extend thereover 
without support. Since this particular facing 
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5 mat fiber is applied thereover. 

4. 
tion without support, it will be appreciated that a 
more finished and ornamental structure may be 
obtained. 
The adhesive used to secure the sound-absorb 

ing backing layer 2 to the base 5 may comprise 
a mixture of drying oil, resin and filler carried 
in a suitable solvent. In securing the facing 3 
to the backing 2, we have found a satisfactory 
bond may be obtained by dissolving a polymer 
ized isobutylene of high molecular weight in a 
suitable solvent such as methyl chloride, toluol, 
benzol, etc. It will be understood our invention 
is not limited to the employment of the adhesives 
described above for any suitable adhesives may 
be used to secure the backing layer to the base 
and the facing to the backing layer. 
In the erection of the acoustical structure of 

our invention the mats of glass Wool fiber pos 
sessing sound-absorbing characteristics are ad 
hesively secured to the base 5. As pointed out 
above, these mats are rough, irregular, and un 
even; consequently the joints therebetween are 
irregular and apparent to the casual observer. 
In addition, the exterior surface of the mats, 
when such mats are disposed in the structure, is 
somewhat irregular. Thus a structure so formed 
would be unsatisfactory in itself for, while its 
coefficient of sound-absorption would be satisfac 
tory, its appearance would be so unsatisfactory 
in an esthetic sense as to prevent its use. AC 
cordingly, it is essential that a suitable facing 
as described above be disposed thereover. A thin 
layer of adhesive is spread over the backing layer 
2 and while it is still tacky the sheet 3 of bonded 

This sheet may 
be applied conveniently in the same manner, for 
example, as wallpaper is applied to a plastered 
surface. The sheet as previously described is 
characterized by its inherent tendency to return 
to original position when bent; consequently, it 
serves in effect to bridge over the irregularities of 
the backing layer and to present a substantially 
planar surface. It is essential in our invention 
that the sheet of bonded mat fiber cover more 
than one of the mats composing the backing, 
since this eliminates a plurality of joints in the 
facing. Similar sheets are disposed over the 
backing layer and seams are formed between the 
sheets by overlapping adjacent sheets slightly, 
and cutting both sheets through at the same 
time. This sheet material cuts with a perfectly 
clean or sharp edge since cutting the glass fibers 
amounts to, in effect, breaking each glass fiber at 
the desired point. Such practice ensures a per 
fect fit so that the seams formed between sheets 
are substantially invisible to the casual observer, 
whereby the structure possesses a decorative ap 
pearance and forms a highly satisfactory acous 
tical ceiling. 
The sheet material is somewhat transparent or 

translucent so that the backing may appear 
váguely therethrough. To eliminate this disad 
vantage, preferably, the facing 3 is painted With 
any suitable flat type interior paint. The paint 
coating may be applied before or after the sheet 
material is placed in position. It is essential of 
course that the paint coating be so applied to the 
fibers as to adhere to the fibers without bridging 
Over the Openings therebetween and we have 
found that an atomized sprayed coating is de 
sirable. 
The structure so formed may be characterized 

as monolithic. It is incombustible and hence may 
be used in many places where materials of equiv 

material is capable of maintaining its planar posi- 75 alent coefficient of sound absorption may not be 
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used. In addition, it provides a ready and easily 
erected Ornanentation for an auditorin, Office, 
or room, as well as providing the usual advan 
tages of a sound-absorbing structure. 

In Figure 5, we have disclosed a modified form 
of Our invention in which a mechanical erection 
System is used to secure the sound-absorbing 
backing layer to the base. In this structure T 
bars 7 may be provided which are secured by 
means of wire 8 to the base 5. The Sound-absorb 
ing mats 2 of glass wool fiber are provided With 
openings or recesses in their edges adapted to re 
ceive an arm of bar I. To erect the structure, 
the mats are supported by the bars 7, the open 
ings in each mat receiving arms of bars 7 so that 
each mat is supported between adjacent bars 
and rests on the arms thereof. The facing 3 com 
posed of thin sheets of bonded mat fiber is formed 
Over the backing layer 2 in the nanner described 
above. 

It will be observed our invention possesses nu 
merous advantages. The materials composing the 
structure are incombustible so that the structure 
may be erected even in restricted Zones. It is 
attractive in appearance and considerably im 
proves the decorative Walue of the ceiling on which 
it is erected. Many attempts have been made 
With little or no success by manufacturers of 
acoustical structures to eliminate the undesirable 
appearance of the joints; our invention provides 
a structure in which the joints are practically in 
visible to the casual observer. The structure is 
quickly and easily formed and unskilled labor may 
be used in its manufacture. Our invention full 
fills a pressing demand by architects and deco 
trators for a simple, plain, easily erected, incom 
bustible, highly sound-absorbing structure Which 
may be used in restricted Zones. 
While we have described and illustrated a pre 

ferred embodiment of our invention, it will be un 
derstood Our invention is not limited thereto, 
since it may be otherWise embodied. Within the 
Scope of the following claims. 
We claim: 
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1. In a sound absorbing structure for walls and 45 
other surfaces, a base, a plurality of mats of 
highly porous, Sound absorbing, inorganic fibrous 
material disposed Over the base and presenting 
a rough and irregular Outer surface, and a dec 
orative facing in sheet form disposed over a plu- 50 
rality of Said mats and adhesively joined to said 
mats and presenting a substantially planar ex 
posed surface bridging Over the irregular Sur 
face contour and joints between said mats, said 
facing comprising a thin, open, preformed, self 55 

6 
Sustaining Web of felted glass fibers characterized 
by an inherent tendency to return to its original 
position when bent and released, which charac 
teristic results in the facing Web lying flat and 
planar regardless of the irregularities in the Sound 
absorbing mats to which the Web is attached. 

2. The combination of claim 1 in Which the 
mats are formed of felted glass fibers. 

3. The combination of claim 1 in which the 
mats are formed of felted glass fibers and the 
facing web is formed of glass fibers of a length 
greater than the length of the fibers in the mats. 

4. The combination of claim 1 in Which the 
mats are secured to the base by an adhesive. 

5. The combination of claim i in Which the 
mats are formed of felted glass fibers and in 
which themats are secured to the base by means 
of an adhesive. 

6. The combination of claim 1 in which T bars 
are suspended from the base and in Which the 
mats are Supported by Said T bars. 

ARTHUR D. PARK, 
NORMLAN A JOHNSON. 
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