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This invention relates to an acoustic construc 
tion and has for one of its objects the provision 
of a construction which may be used to control 
Sound waves in a predetermined desired manner. 
Another object of the invention is the provision 

of a construction which will selectively absorb 
sound waves of different wave lengths and espe 
cially of one which will absorb a greater propor 
tion of waves longer than a predetermined wave 
length than of waves shorter than the predeter 
mined length. 

Still another object is the provision of a con 
struction which is simple, easy to construct and 
install, comparatively inexpensive, substantially 
fireproof, and generally satisfactory. 
A further object is the provision of a con 

struction of pleasing appearance, so that thea 
tres, auditoriums, churches, or other buildings 
may employ the construction of the present in 
vention without detriment to their appearance. 
A still further object is the provision of a 

Simple and satisfactory method of controlling 
acoustic conditions. 
To these and other ends the invention resides 

in certain improvements and combinations of 
parts, all as will be hereinafter more fully de 
scribed, the novel features being pointed out in 
the claims at the end of the specification. 
In the drawings: 
Fig. 1 is a fragmentary vertical section taken 

transversely through an acoustic screen con 
Structed in accordance with one embodiment of 
the invention; 

Fig. 2 is a similar view illustrating a fragment 
of the wall constructed in accordance with an 
other embodiment of the invention; - 

Fig. 3 is a view similar to Fig. 2 showing still 
another embodiment of the invention; 

Fig. 4 is an elevation or face view of either of 
the embodiments shown in Figs. 1 and 2; 

Fig. 5 is a view similar to Fig. 2 illustrating 
another embodiment; 

Fig. 6 is a similar view illustrating a slightly 
different form of construction; 

Fig. 7 is a similar view illustrating still another 
embodiment of the invention, and 

Fig. 8 is an elevation or face view of the con 
struction shown in Fig. 7. 

Similar reference numerals throughout the 
several views indicate the same parts. 

Heretofore many attempts have been made to 
control acoustic conditions and in some instances 
such attempts have been satisfactory under cer 
tain predetermined conditions or in certain sur 
roundings. In many other instances, however, 

(C. 181-30) 
prior attempts to control acoustic conditions of 
acoustically bad or difficult rooms or encloSures 
have not been wholly satisfactory. The present 
invention provides a method and construction 
for overcoming such difficulties. 

Prior methods of acoustic control have in gen 
eral involved the use of sound absorbing material. 
Such sound absorbing material, When constructed 
and placed according to prior practice, has either 
absorbed all wave lengths of Sound in approxi 
mate equal proportions, or, more usually, has 
absorbed greater proportions of sounds of higher 
frequency or shorter wave lengths, than of Sounds 
of lower frequency or longer wave lengths. It 
has been exceedingly difficult if not impossible 
to obtain, by the prior constructions, uniform 
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absorption of all wave lengths, and so far as I 
am aware no prior construction suitable for prac 
tical use in buildings has been effective in a 
practical way to absorb greater proportions of 
sounds of low frequency than of sounds of higher 
frequency. 
My acoustical investigations and experiments 

indicate that in many auditoriums, theatres, and 
the like, there is no need for treatment of high 
frequency sounds, but that there is great need, 
in order to improve acoustic conditions, for treat 
ment of sound waves of relatively low frequency. 
Furthermore, so far as articulation is concerned, 
it is generally advantageous to absorb greater pro 
portions of sound waves of low frequency than 
those of high frequency, in order to diminish the 
loudness of the low tones which contribute very 
little to the articulation and which tend to mask 
and obscure the high frequency components of 
speech. In practice I find that articulation is 
actually improved by absorbing more energy from 
the low frequency sound waves than from the 
high frequency ones. 
There is no sharp dividing line between the 

low frequency sounds and the high frequency 
sounds as these terms are used in this specifica 
tion and in the claims. The predetermined fre 
quency which is selected as the one below which 
it is desired to absorb a greater proportion of 
the sound waves may be varied as desired. In 
practice, it is found to be satisfactory to place 
this predetermined frequency at about seven hun 
dred one thousand cycles per Second, and in prac 
tice also the change from the Sounds of which a 
greater part is absorbed to the sounds of which 
a lesser part is absorbed is not abrupt, but is 
gradual over a range of perhaps an octave or 
half an octave. Thus it is ordinarily found to be 
satisfactory to absorb a considerable proportion 
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2 
of Sound Waves below a frequency of about six or 
Seven hundred cycles, and to absorb Only a Com 
paratively slight proportion of the Sound Waves 
above about a thousand cycles per second. 
The present application discloses a number of 

possible embodiments of the invention which may 
be used satisfactorily to produce this desired 
greater absorption of low frequency sounds than 
of high frequency Sounds. All of these embodi 
ments are based more or less on the same general 
principle of the use of Sound absorbing material 
of which a portion is acoustically masked off So 
that sound waves will not fall upon this portion 
of the material, while another portion of the ab- . 
SOrbing material is unmasked so that Sound Waves 
may impinge thereon. 
The relative sizes and arrangement of the 

masked and unmasked areas bear a definite pre 
determined relation to each other depending upon 
the frequency or wave length of the Sounds which 
it is desired to absorb. Thus, according to the 
preferred method, the sound absorbing material 
has a masking coating applied thereto, which 
coating may be described as apertured or discon 
tinuous, and the sizes and arrangements of the 
apertures or the boundaries of the coating are 
not left to chance or whim, but are carefully 
chosen with regard to the acoustic properties 
desired. 

It is found in practice that sound waves in 
pinging upon a surface having apertures therein 
will flow through the apertures to an extent de 
pending somewhat upon the wave length of the 
sound. I further find in practice that sound 
waves having a wave length equal to or greater 
than twice the distance between apertures will 
flow through the apertures more readily than 
Sound waves having a wave length of less than 
twice the distance between apertures. By ap 
plying this principle, according to the present 
invention, to an acoustic structure, the structure 
can be made to absorb a greater proportion of 
Sound waves longer than a predetermined Wave 
length than of Sound Waves shorter than this 
predetermined Wave length, and the predeter 
mined wave length will be approximately twice 
the distance between the apertures. 

It is also found that where sound waves in 
pinge upon a surface having an aperture, the 
energy flowing through the aperture is consid 
erably more than the energy of that part of the 
Wave front which has the Same area, as the aper 
ture. In other Words, energy from a substantial 
area. Surrounding the aperture appears to be 
drawn toward the aperture and passes there 
through, somewhat as though the aperture were 
in the nature of a funnel. This area from which 
energy is drawn appears to be more or less in 
dependent of the size of the aperture (assuming 
that the aperture is of reasonable size to permit 
the passage of substantial energy therethrough) 
but does depend upon the wave length of the 
Sound. It can be demonstrated both mathemat 
ically and by experiment that the area from which 
energy is drawn to the aperture is approximately 
equal to the Square of the Wave length of the 
Sound divided by pi. In other words, the area 
from which energy is abstracted by the aperture 
may be expressed by the formula 

in which up is the Wave length of the sound and 
d is the area, or d is the square root of the area. 
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or the length of one side of a square having the 
area from which the energy is abstracted. 
Thus, if the surface be provided with a series 

of regularly spaced apertures, the energy of Sound 
waves impinging thereon will flow to a relatively 
large extent through the apertures whenever the 
Sound Waves have a Wave length the Square of 
which divided by pi is approximately equal to 
or greater than the square of the distance be 
tween the apertures, whereas relatively Smaller 
amounts of energy will flow through the apertures 
when the Wave lengths are less than this. 
By applying these principles, a selective sound 

absorbing construction may be made which will 
absorb greater proportions of sound waves of 
low frequency or long wave length than of Sound 
waves of high frequency or short wave length. 
The results obtained by applying this principle 
just set forth are approximately the same as 
those obtained by the principle previously set 
forth with regard to the distance between aper 
tures being half the wave length of the sound, 
and thus approximately the same characteristics 
may be obtained by following either of these 
principles or by using both together. 

For example, selecting the frequency of a thou 
sand cycles as the predetermined frequency be 
low which it is desired to abSorbo a greater pro 
portion of Sound Waves than above this fre 
quency, the Wave length corresponding to a fre 
quency of one thousand is about 1.12 feet. Ap 
plying the formula, 

the distance between apertures then becomes 
0.56 feet. Applying the other formula that 

d= - 

d-0.64 feet. Hence the apertures should be 
spaced approximately seven inches apart in both 
directions, and under these circumstances a large 
proportion of the energy of the Sound waves be 
low one thousand cycles would flow through the 
apertures while a relatively smaller proportion of 
the sound Waves above one thousand cycles would 
flow through. 
Taking as another example a frequency of five 

hundred cycles, the Wave length corresponding 
to this frequency is approximately 2.24 feet. Ap 
plying the formula. 

w 

gives a value to d of 1.12 feet, or between 13 and 
14 inches. Applying the formula 

?v2 
dis - 

d% 1.28 feet or between 15 and 16 inches. Hence, 
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if the apertures are spaced about 14 or 15 inches . 
apart in both directions, theoretically substan 
tially all the energy of Sound waves below five 
hundred vibrations per second would flow through 
these apertures, While sound waves above five 
hundred vibrations per second would flow through 
to a considerably less extent, 

In any Construction of this general type hav 
ing apertures in a surface, if sound absorbing 
material is placed behind the apertures, the sound 
energy flowing through the apertures will be 
absorbed thereby to a greater or lesser extent 
depending on the efficiency of the absorbing ma 
terial, and reflection of the sound waves back 
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through the apertures will thus be reduced. AC 
cording to the present invention, such Sound 
absorbing material is provided behind the aper 
tures, the character and efficiency of the mate 
rial being chosen in accordance With the results 
desired. For example, if it is desired to absorb 
as much of the low frequency sound energy as 
possible, a sound absorbing material of the great 
est efficiency practically obtainable may be em 
ployed behind the apertures. On the other hand, 
if it is desired to absorb only moderate amounts 
of the sound energy fiowing through the aper 
tures, an absorbing material of lower efficiency 
will be employed. Consequently the term "sound 
absorbing material' and similar expressions used 
in this specification and in the claims have a 
purely relative meaning, rather than an abso 
lute one, and it is intended that expressions of 
this kind shall include any material performing 
the desired functions whether it be of high or 
low efficiency in absorbing sounds. 
The surface between the apertures may be 

characterized in general as a Sound reflecting 
surface, in that it is intended to reflect more or 
less of the sound energy falling thereon, as dis 
tinguished from the energy flowing through the 
apartures, which is more or less absorbed. Here 
again, as in the case of the sound absorbing ma 
terial, the efficiency of the sound reflecting ma 
terial may be varied greatly in order to achieve 
the desired results. For example, if it is desired 
to reflect as much as possible of the energy of 
the high frequency sound waves the surface be 
tween the apertures will be made of as high re 
flecting efficiency as possible. On the other hand, 
if it be desired to deaden partially the high fre 
quency waves, the efficiency of the reflecting sur 
face will be made lower, as by covering it with 
a layer of porous material or fabric, or by other 
known methods. 
Consequently the term "sound reflecting ma 

terial' and similar expressions as used in this 
specification and in the claims, are intended to 
cover any material performing the general pur 
poses and functions herein described, whether 
such material be of high or low efficiency in re 
flecting sound waves. 
In connection with the discussion given above 

regarding flow of energy through an aperture, 
it was stated that the size of the aperture the 
oretically made no difference in the area from 
which energy was drawn, provided the aperture 
were sufficiently large to permit the energy to 
flow through without undue resistance. The size 
of the aperture does have some importance in a 
practical acoustical construction, however, be 
cause it determines to Some extent the propor 
tions of sound waves which will be reflected and 
absorbed. 

It can readily be seen that the larger the area 
of the apertures, the greater will be the propor 
tion of sound Waves which fall directly on the 
apertures and are absorbed by the absorbing ma 
terial behind, and the less will be the area of the 
sound reflecting surface capable of reflecting the 
waves falling thereon. In actual use, satisfac 
tory results have been obtained from a construc 
tion having circular apertures 3 inches in diam 
eter spaced at intervals of 10 inches in each di 
rection. Thus the area of the surface applicable 
to each aperture is 100 square inches While the 
area of the 3 inch diameter aperture itself is 
7.1 square inches, the apertures thus roughly 
occupying about 7% of the total surface. Hence, 
about 7% of all sound waves, irrespective of their 

3 
frequency, will fall upon the area of the aper 
tures and be absorbed, and about 93% of the 
sound waves would fall upon the reflecting Sur 
face and would be reflected were it. not for the 
flow of energy through the apertures in accord 
ance with the wave lengths of the Sound, aS 
above set forth. If the apertures Were made 
larger than this, they would occupy an increased 
proportion of the total area, and thus an in 
creased proportion of all sound waves of all fre 
quencies would flow through the aperture and 
be absorbed. Thus by varying the sizes of tine 
apertures, different characteristics can be ob 
tained to some extent in accordance with the 
results desired. In general, however, it will be 
found most satisfactory to use apertures of about 
the sizes and proportions above mentioned, and 
preferably occupying not over 10% or 15% of 
the total area. The apertures may be of any 
shape desired, and are not necessarily circular. 

Referring now to Fig. 1 of the drawings, there 
is illustrated a construction which has been found 
to be satisfactory in practice and which is made 
up in the form of what might be termed an 
acoustic Screen. Secured to any suitable frame 
work are two plates 9 and f f substantially paral 
lel and spaced from each other. They may be of 
any suitable and preferably relatively light ma 
terial, Such as a veneer plyboard, Wallboard, Or 
the like. The layer has apertures 2 therein, 
While the space between the layers and f is 
filled with sound absorbing material 3 Such as 
mineral wool, for example. Preferably also a cov 
ering layer is employed over the surface to give 
it a uniform appearance and hide the apertures 
therein. This covering layer in the present emi 
bodiment is in the form of a layer 4 of textile 
fabric such as damask, although obviously other 
materials could be used. Such a textile layer does 
not seriously interfele with the flow of Sound 
energy through the apertures 2 or with the re 
flection of Sound waves from the unapertured 
portions of the surface , yet it adds materially 
to the appearance of the construction. The cow 
ering layer 4 can be decorated or colored in any 
desired manner. 

It is found in practice that a Satisfactory con 
struction for many purposes is provided when the 
holes 2 are three inches in diameter and are 
spaced ten inches apart ceriter to center in both 
directions, as shown in Fig. 4. 
The invention contemplates that acoustical 

screens of this kind may be made up as Small 
portable units of any desired size which may be 
carried or otherwise shifted from place to place 
and set up in any desired position either ver 
tically or otherwise, depending on the results to 
be obtained. Such acoustic screens would be use 
ful, for example, in giving picture studios for 
the taking of talking pictures, the screens being 
rapidly shiftable in position and arranged in any 
desired combination until exactly the right 
acOutStical condition Of te Studi iOS is obtained. 

Furthermore, such screens can be made sub 
stantially fireproof. Where the filling 3 is of 
mineral wool, which is Substantially nincombus 
tible, the fire hazard is pragtically negligible be 
cause it would be difficult to set the layers ) and 

on fire, and if absolute fireproofraess is neces 
sary under exceptional circumstances, the layers 
0 and could be made of plywood or Wallboard 

which had been treated to render it fireproof, or 
even of thin metallic sheets if necessary. Fur 
thermore, the covering layer 4 can be omitted 
whenever the appearance of the Screen is not ma 
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terial, thus doing away with any combustible 
material which might otherwise be used for the 
layer 4. 
Actual tests made with a screen constructed 

of plywood layers 0 and and a filling 3 of 
rock wool approximately 1% inches thick, with 
the apertures of the size and spacing above men 
tioned, have shown that the absorption of Sound 
energy by such a screen is extremely selective and 
depends upon the wave length of the sound. The 
tests indicate that for frequencies of Over One 
thousand cycles, less than fifteen percent. of the 
sound energy is absorbed, whereas for frequen 
cies of under five hundred cycles, from about 
forty-five to Sixty-five per cent. of the energy is 
absorbed, thus confirming the theoretical prin 
ciples which have been set forth above. 
The same construction, instead of being made 

up in the form of a portable acoustic Screen, can 
be applied permanently to a building, either by 
fixing the entire screen as shown in Fig. 1 to a 
wall or ceiling, or by omitting the layer 0 and 
placing the filling 3 directly in contact with the 
wall or ceiling, which construction is ordinarily 
preferred. Fig. 2 illustrates the application to 
a wall of a slightly modified construction, al 
though this or any of the other embodiments ill 
lustrated could also be made in the form of a 
portable acoustic screen if desired. In Fig. 2, the 
wall or ceiling is represented at 20, the layer of 
reflecting material at 2, the apertures therein 
at 22, and the filling of Sound absorbing material 
at 23. This absorbing material may be rock 
wool, as before, or any other desired material. 
In this form of construction, the layer 2 is made 
of a sheet of paper, such as heavy kraft paper 
or the like. The layer of paper acts as a re 
flecting surface for reflecting the high frequency 
sound waves, while the energy of the lower fre 
quency waves flows through the openings 22 and 
is absorbed by the filling 23. 

If it is desired to cover the reflecting layer in 
Some way, so that the apertures are not visible, 
this may be done in the same manner shown in 
Fig. 1, or by other Suitable means. In the em 
bodiment shown in Fig. 2, there is illustrated a 
layer 24 of metal lath placed in front of the paper 
2, to which lath is applied a layer 25 of porous 
acoustic plaster, made for example, by mixing 
rock Wool with a suitable binder such as clay. 
This plaster 25 is so thin and of such a porous 
nature that it does not interfere to any great ex 
tent with the passage of sound waves through it 
to the paper 2 and the apertures therein, but it 
serves to mask the paper 2f and the apertures 
from observation. Suitable decoration may be 
applied to the exposed surface of the plaster. 
In a construction of this kind, when it is de 

sired to absorb Substantial quantities of sound 
energy from Sounds of all frequencies in addition 
to the selective absorption of greater energy from 
sound waves of lower frequencies, then the acous 
tic plaster 25 may be varied in composition or 
made thicker so that it will absorb substantial 
quantities of all Sound Waves passing there 
through. In practice it is found that a layer of 
acoustic plaster is inch thick to 4 inch thick 
does not seriously interfere with the passage of 
the sound waves therethrough. When it is desired 
to absorb Substantial quantities of the sound en 
ergy of all frequencies, the layer 25 can be made 
substantially thicker than 4 inch or made of 
more absorptive material. 

Fig. 3 illustrates still another possible embodi 
ment of the invention in which the wall or ceil 
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ing is represented at 30 and the filling of sound 
absorbing material at 33. Here the metal lath 
34 is placed directly against the sound absorbing 
material 33 without the interposition of the re 
flecting layer, and a layer 35 of acoustic plaster 
is applied to the lath 34. This layer 35 may be 
relatively thin, say is inch to 4 inch thick, 
its purpose being to provide a smooth surface to 
which paint may be applied. The apertured re 
flecting layer in this embodiment of the invention 
comprises the layer 3 of thick non-porous paint 
applied to the plaster 35 in a discontinuous man 
ner; that is, with apertures or unpainted spaces 
arranged in any desired manner according to 
the results desired, such as the manner in which 
the apertures 2 and 22 are arranged in the em 
bodiments previously described. 
This layer of heavy non-porous paint 3 per 

forms Substantially the same function as the 
layers and 2 of the embodiments previously 
described. That is, the high frequency sound 
Waves inpinging upon the paint layer 3 will 
not flow through the layer to a material extent 
because of the non-porous nature thereof, but 
Will be reflected therefrom. Low frequency sound 
Waves, on the other hand, will have a substantial 
portion of their energy flow through the un 
painted Spaces or apertures of the layer 3 and 
through the thin acoustic plaster 35 and into 
the filling 33 in which they will be absorbed. If 
the acoustic plaster 35 were made thicker so as 
to have the requisite absorbing capacity, the 
filling 33 might be omitted or reduced in thickness. 

If it is desired to mask the exposed surface so 
that the unpainted spaces will not be readily 
detected visually, this may be done by applying a 
decorative layer in the form of porous paint 
36 which will not substantially interfere with the 
Sound Waves, this layer 36 being painted over the 
paint layer 3 and over the plaster 35 in the 
apertures of the layer 3 to provide a uniform 
finish coat, or a coat decorated in any desired 
manner, so that the apertures in the layer 3 
cannot be seen. Obviously the finish layer 36 
of porous paint may be applied in any design or 
pattern desired. In Fig. 3, the layers of paint 
are shown greatly exaggerated in thickness for 
the sake of clearness. 

Still another embodiment of the invention is 
illustrated in Fig. 5. Here the wall or ceiling is 
represented at 50 and the reflecting layer at 5, 
which may be of any desired form, such as a 
layer of paper similar to the layer 2f illustrated 
in Fig. 2, and having apertures 52 therein. As 
in Fig. 2, metal lath 54 may be applied over the 
paper 5, and a thin layer of acoustic plaster 
55 may be spread on the lath 54. The difference 
between this construction and that shown in Fig. 
2 is that the filling 53, instead of extending 
throughout the entire area behind the layer 5, 
is concentrated or bunched behind the apertures 
52 and is omitted from the spaces between the 
apertures, resulting in considerable saving of ma 
terial without any great loss of efficiency. This 
Same principle of applying the filling only behind 
the apertures, or to any desired part only of the 
entire area, may be employed in connection with 
any of the other forms of the invention. 
In Fig. 6 is illustrated another form of the 

invention in which the wall or ceiling is shown at 
60, the reflecting layer at 6, the apertures at 62, 
and the filling at 63. In this embodiment, the 
reflecting layer is covered and masked by a layer 
64 which may be, for example, a thin blanket of 
rock wool. Such a rock wool blanket of from 
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inch to 4 inch thick will give satisfactory 

results under some conditions, the thickness being 
varied as desired, depending upon the results to 
be obtained. For example, as the thickness of 
the blanket 64 is increased, greater proportions 
of all sound waves Will be absorbed, so that the 
selective absorption of low frequency Sound Waves 
will be less and less apparent. 

In any of these constructions, various propor 
tions of the various layers and materials may 
be used to obtain whatever results are desired 
under the particular circumstances. For in 
stance, wherever it is desired to render the ab 
sorption as selective as possible, reflecting as 
much as possible of the high frequency sounds 
and absorbing as much as possible of the low 
frequency sounds, the outer layer such as 2, 
25, 36, 55, or 64 will be reduced to a minimum 
thickness and sound absorbing capacity, or en 
tirely omitted. When it is desired to make the 
selective effect less pronounced and to absorb 
considerable quantities of all sounds and only 
slightly more of the low frequency sounds than 
of the high frequency Sounds, then the layers 
such as 2, 25, 36, 55, or 64 in front of the re 
flecting surface will be made thicker or of greater 
sound absorbing capacity so as to absorb Sub 
stantial amounts of all sounds in addition to the 
selective absorption of low frequency Sounds ob 
tained by the use of the apertured reflecting 
surface. 
The Sound absorbing capacity of the Outer Or 

covering layers can, if desired, be carried to a 
point where there will be practically uniform 
absorption of sound of all frequencies and little Or 
no selective absorption. This is advantageous 
under some circumstances, and may be accorn 
plished by the use of the present invention, as 
above mentioned, whereas the use of SOUnd ab 
sorbing material alone, without the apertured 
reflecting surface of the present invention, fre 
quently gives a selective absorption in which the 
high frequency sounds are more absorbed than 
the low frequency ones. 

Again, the results achieved may be varied by 
varying the thickness, density, or sound absorbing 
capacity of the filling layers such as 3, 23, 33, 
etc. In brief, practically all of the dimensions 
and proportions are variable as desired to produce 
exactly the results desired, while yet falling with 
in the broad principles of this invention. 

Figs. 7 and 8 illustrate still another form of 
the invention. It is frequently desired to decorate 
Walls or ceilings of auditorlums, churches, 
theatres, or the like in a manner to resemble 
stonework. In the embodiment shown in Figs. 
7 and 8, the wall or ceiling is illustrated at Tt). 
Porous sound absorbing blocks 73 are applied to 
the Wall or ceiling surface and affixed thereto 
by any suitable means, such as the usual mortar 
or cement 74. These blocks 73 may be either 
natural or artificial stone, brick, tile, etc., of a 
porous nature so that they are more or less sound 
absorbing. The edges of the individual blocks 
are beveled, as indicated at 75, and the faces 
of the blocks, except for these beveled portions, 
are coated as illustrated at 7 with thick non 
porous paint or other suitable material, which will 
tend to reflect sound waves rather than to permit 
them to pass through the coating into the blocks 
3. 
It will be seen that this form of the invention 

employs the same principle of a discontinuous re 
flecting surface having apertures therein, the 
apertures in this instance being constituted by 
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the beveled spaces 75 to which the layer 7 is not 
applied. Thus the high frequency sound waves 
will be reflected to a substantial extent from the 
coating , while energy of the low frequency 
waves will flow to a substantial extent through 
the apertures and into the beveled edges 75 of the 
porous blocks, in which it will be absorbed. The 
predetermined frequency beioW which more ab 
sorption will take place than above, Will depend 
on the shape and size of the reflecting areas if 
with relation to the absorbing areas T5. The 
efficiency of the absorption of the low frequency 
sounds will also depend, to a considerable extent, 
on the porosity of the blocks T3. If the material 
of which these blocks are made is exceedingly 
porous, the sound will readily enter through the 
beveled edges 5 and be absorbed therein, where 
as When the blocks are leSS porous, less Sound 
Will enter, and a greater amount of the sound 
energy will be reflected from the edges 75. 

It is obviously not necessary that the uncoated 
edges be beveled, but they may be of any shape 
Or form desired, and the uncoated portions need 
not necessarily be at the edges of the blocks, but 
can be placed at any desired points thereon. 

In all of the various embodinents of the inven 
tion described, the layers such as , 2, 3, 5, 6, 
3.2id night be described as layers acoustically 
masking part of the Sound absorbing naterial be 
neath, while allowing Sound waves to impinge 
upon other portions of the absorbing material. 
Furthermore, the layers such as 4, 25, 36, 55, 
and 64, might be described as layers visually 
masking the acoustic masking layer and the 
apertures therein. 
The term “wall as used in this specification. 

and in the accompanying claims is intended in a 
broad Sense as including any Wall structure ir 
respective of its position or orientation, whether 
horizontal, vertical, or inclined, and specifically 
as including top and bottom Wall structures 
(commonly known as ceilings and floors) as well 
as Side Wall Structures. 
While certain embodiments of the invention 

have been disclosed, it is to be understood that 
the inventive idea, may be carried out in a num 
ber of ways. This application is therefore not 
to be limited to the precise detaiis described, but 
is intended to COVer all variaticias and modifica 
tions thereof falling within the spirit of the in 
vention or the Scope of the appended claims. 
I claim: 
1. A selective sound-absorbing construction for 

absorbing a greater proportion of Sound waves 
longer than a selected Wave-length than of sound 
waves shorter than said selected wave-length, 
Said construction comprising means forming a 
Wall having areas of relatively high sound-absorb 
ing capacity with spaces between them approxi 
mately equal to half of said Selected wave-length. 

2. A Selective Sound-absorbing construction for 
absorbing a greater proportion of sound waves 
longer than a chosen Wave-length than of sound 
Waves shorter than said chosen wave-length, said 
Construction comprising means forming a wall 
having porous areas for absorbing a relatively 
large proportion of sound waves falling upon them 
and Substantially non-porous areas of substantial 
size between said porous areas, each porous area 
Serving a non-porous area having an order of 
magnitude approximating the square of said 
chosen wave-length divided by pi. 

3. A Selective Sound absorbing construction 
for absorbing a greater proportion of sound 
waves longer than a selected wave-length than 
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6 
of sound waves shorter than said selected wave 
length said construction comprising means 
forming a wall having areas of greater Sound 
absorbing capacity and areas of lesser Sound 
absorbing capacity, the areas of lesser Sound 
absorbing capacity being of an order of magni 
ture approximating the Square of Said Selected 
wave-length divided by pi. 

4. A selective sound-absorbing construction for 
absorbing a greater proportion of Sound waves 
longer than a chosen Wave-length than of Sound 
waves shorter than said chosen Wave-length, said 
construction comprising means forming a wall 
having interspersed sound absorbing areas and 
sound reflecting areas, each of said sound reflect 
ing areas having an area approximately the 
square of said chosen wave-length divided by pi. 

5. A selective sound-absorbing construction 
for absorbing a greater proportion of Sound waves 
longer than a selected wave-length than of Sound 
waves shorter than said selected wave-length, 
said construction comprising a layer of material 
of lesser sound-absorbing capacity having aper 
tures therein, and material of greater Sound-ab 
Sorbing capacity behind said apertures in posi 
tion to absorb sound waves passing through said 
apertures, the distances between said apertures 
being of a magnitude approximating one-half of 
said selected wave-length. 

6. A selective sound-absorbing construction for 
absorbing a greater proportion of Sound Waves 
longer than a selected wave-length than of Sound 
waves shorter than said selected wave-length, 
said construction comprising a material of rela 
tively great sound-absorbing capacity, and a ma 
terial of relatively less Sound-absorbing capacity 
covering and masking a part of Said material 
of great sound-absorbing capacity, said material 
of less capacity having a plurality of apertures 
of substantial size therethrough. So that sound 
waves may pass through Said material of less 
capacity to said material of great capacity, the 
area of said material of leSS capacity aSSociated 
with each of said apertures being of a magnitude 
approximating the Square of Said selected wave 
length divided by pi. 

7. A selective Sound-absorbing construction for 
absorbing a greater proportion of Sound waves 
longer than a selected Wave-length than of Sound 
waves shorter than said Selected Wave-length, Said 
construction comprising Sound-absorbing ma 
terial, sound-reflecting material acoustically 
masking a part only of said sound-absorbing ma 
terial, said sound-reflecting material having aper 
tures therein Spaced from each other by a dis 
tance approximating one-half of Said selected 
wave-length, and Sound-permeable material 
visually masking said Sound-reflecting material 
and Said apertures. 

8. A Selective Sound-abSOrbing construction for 
absorbing a greater proportion of Sound waves 
longer than a chosen wave-length than of sound 
waves shorter than said chosen wave-length, said 
construction comprising sound-absorbing ma 
terial positioned to have Sound Waves impinge 
upon discontinuous portions thereof, Sound-re 
flecting material acoustically masking other por 
tions of said sound-absorbing material, the area, 

of the sound-reflecting material associated with 
each of the portions on which sound waves im 
pinge being of a magnitude approximating the 
Square of said chosen wave-length divided by pi, 
and a layer of Sound-permeable material visual 
ly masking said sound-absorbing and sound-re 
flecting materials. 

9. Ari acoustic structure comprising sound 
absorbing material, a layer of acoustic plaster 
overlying said sound-absorbing material, and 
apertured sound-reflecting material on one side 
of said acoustic plaster for intercepting por 
tions of Sound waves traveling toward said Sound 
absorbing material while allowing other portions 
thereof to pass through the apertures. 

10. An acoustic structure comprising sound 
absorbing material, a layer of acoustic plaster 
Overlying said sound-absorbing material, and 
apertured Sound-intercepting material on one 
side of Said acoustic plaster for masking said 
Sound-absorbing material from portions of sound 
Waves traveling toward it while permitting other 
portions of said Sound Waves to pass through the 
apertures. 

11. An acoustic structure for absorbing a 
greater proportion of sound waves longer than a 
chosen Wave-length than of Sound waves shorter 
than Said chosen Wave-length, comprising a 
Sound-reflecting layer having apertures therein 
Spaced from each other at a distance approxi 
mately one-half of Said chosen wave-length, and 
a layer of acoustic plaster associated with said 
SOUnd-reflecting layer on One side thereof. 

12. An acoustic structure comprising a sub 
Stantially continuous layer of porous acoustic 
plaster, and a discontinuous Sound-reflecting 
layer adjacent said plaster on the outer side 
thereof to intercept sound waves traveling to 
Wards Said layer of acoustic plaster. 

13. A Selective sound-absorbing construction 
for absorbing a greater proportion of Sound waves 
longer than a selected wave-length than of Sound 
waves shorter than said selected wave-length, 
Said construction comprising a substantially con 
tinuous layer of porous acoustic plaster, and a 
Sound-reflecting layer adjacent said plaster on 
One Side thereof, Said Sound-reflecting layer hav 
ing apertures so spaced that the area of said re 
flecting layer associated with each aperture has a 
magnitude approximating the square of said 
selected wave-length divided by pi. 

14. An acoustic structure comprising blocks of 
Substantial size of porous material having beveled 
edges exposed to Sound Waves, and a coating layer 
acoustically masking the surfaces of said blocks 
between said beveled edges. 

15. A selective sound-absorbing construction 
for absorbing a greater proportion of sound waves 
longer than any chosen wave-length in the 
range from One foot to eleven feet than of Sound 
waves shorter than said chosen wave-length, 
Said construction comprising means forming a 
wall having areas of relatively high sound-ab 
Sorbing capacity with spaces between them ap 
proximately equal to half of Said chosen wave 
length. 

WESPER A. SCHLENKER 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 


