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" This invention r__elatés_:to‘ sound proofing and more par-
ticularly to an acoustic damping panel. |
- Heretofore, acoustic damping panels were formed from

10

porous materials or from panels into which a large num-

- ber of holes were drilled. The sound absorbing char-
~ acteristics of a panel formed from porous material are
not completely satisfactory because the panel is a less
efficient sound absorber at higher frequencies where
noise is most objectionable. Other sound absorbing
panels have small holes drilled therein and these holes
help the panel to more efficiently absorb certain fre-
quencies which depend on the dimensions of the holes.
These holes may cause the panels to act as a reflector
- rather than a sound absorber for other frequencies.
- Many of these difficulties could be avoided if a conven-
tional acoustic panel could be made larger in order to
provide a greater sound absorbing area. However, space
limitations often make this impossible.

What is needed, therefore, and comprises an important
object of this invention is to provide an acoustic damp-
1ng panel which has a substantially greater sound absorb-
ing surface area than the external dimensions of the panel
and which is designed so it can efficiently absorb sound
frequencies above any predetermined frequency so that
the objectionable higher noise frequencies can be ab-
sorbed or attenuated. | |

The invention, in its broadest aspect, comprises form-
Ing an acoustic panel from a plurality of strips of sound
absorbing material secured together. Certain of these
strips are formed with holes or openings extending there-
through., These holes are shaped so that when the
strips are secured together to form the laminated panel,
the holes which are in alignment with each other co-
operate to form enlarged cavities in the panel. If
these cavities are Helmholtz cavities, they effectively ab-
sorb or attenuate sound at frequencies above the resonat-
ing frequency of the cavity as determined by the dimen-
sions of the cavity. With this arrangement, sound will

‘be more efficiently attenuated and absorbed both by the

greater surface area of the panel provided by the inner
- walls of the cavities and by the absorption or attenua-

tion of sound at frequencies above the resonant frequency

of the cavity.
This and other objects of this invention will become

'~ - more apparent when read in the light of the accompanying

drawings and specification wherein: L
- FIG. 1 1s a side sectional view of the new and im-
proved acoustic panel constructed according to the prin-
ciples of this invention;

FIG. 2 1s an exploded side sectional view of the acoustic
panel shown in FIGURE 1 showing how the panel is
~ assembled; | | |

FIG. 3 is a side sectional view showing a modified
acoustic panel which embodies some of the principles of
this invention; |
- FIG. 4 is a plan view of a portion of the inner strip
forming the modified panel; -
~ FIG, 5 is a plan view of a portion of the intermediate

strip forming the modified panel; and |

FIG. 6 is a plan view of a portion the outer strip form-
ing the modified panel. | |

Referring now to FIGURE

1 of the drawings, an
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‘panel. The imperforate or base strip 14 closes o
end of the cavity and the perforations 22 in the inner strip
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acoustic panel indicated generally by the reference nu-
meral 10 is composed of a plurality of strips laminated
together by any suitable means. These strips include an
inner perforate strip 12, an outer imperforate or base
strip 14 and a series of intermediate strips 16, 18, and

20 which both connect the inner and outer strips together,
and, as described below, serve to absorb and attenuate

sound frequencies above any predetermined frequency.

As will become apparent below, the number of intermedi-
ate srtips can be varied as desired. |

As best seen in FIGURE 2, the inner perforate strip 12
and the series of intermediate strips 16, 18, and 20, are
all provided with openings 22, 24, 26, and 28 extending
therethrough.  These openings have varying sizes and
shapes and in the particular embodiment shown, the open-
ings in each strip are shaped so they are generally similar
to a particular segment or section of a Helmholtz res-
onating cavity. o

With this arrangement, when the strips are secured to-
gether, openings 22, 24, 26, and 28 in each strip cooperate
with each other to form typical Helmholtz cavities in the

one

12 serve as mouths for the cavities. The mouths 22 ex-
tend inward from surface 15 of strip 12 and are small
In comparison to the width of the cavities. In the em-
bodiment shown, there are two different sized openings
in each strip. Consequently, when the strips are assem-
bled together, the acoustic panel in this particular em-
bodiment will have two differently shaped Helmholtz cavi-
ties 30 and 32 formed therein for reasons to become
apparent below. It is apparent that this method of form-
ing the acoustic panel permits any number of differently
shaped cavities to be formed in an acoustic panel, using
simple, inexpensive, and conventional tools.

~ The strips are all made of sound absorbing material
such as a cellulose board. Consequently, the inner sur-
faces of cavities 30 and 32 serve to absorb and attenuate
sound. As a result, the total sound absorbing surface
of the panel 10 is substantially greater than the external
dimensions of the panel.

In addition, the Helmholtz cavities resonate and conse-
quently absorb sound frequencies at the fundamental
frequency of the cavity, which is primarily determined by

the volume of the cavity and the size of the mouth 22.

Helmholtz cavities also have additional resonant or sound
absorbing frequencies which are higher than the funda-
mental resonant frequency and are not harmonically
related to the fundamental resonant frequency. These
higher or additional resonant frequencies are determined
by the shape of the cavity rather than the volume. Con-
sequently, by a judicious selection of the shapes of the
holes in the various strips, the panel can be provided with
differently shaped Helmholfz resonating cavities. With
this arrangement, and acoustical panel can be designed
to absorb sound in two ways. First, the sound may be
absorbed by the impact of the sound waves on the sound
absorbing material of the panel, and second, the sound
may be absorbed at the varying fundamental resonant fre-
quencies of the differently shaped Helmholtz cavities in
the panel and at their more numerous additional resonant
frequencies. In addition, by forming the acoustic panel
this way, its inner surface 15 will be smooth and gen-
erally planar. Consequently, from the point of view of
appearance, the acoustic panel will be just as satisfactory
as prior perforate panels. |

The modified acoustic panel, indicated generally by the
reference numeral 40 in FIGURE 3, shows how acoustic |
panels having internal cavities with other shapes can be

~easily fabricated. In this modification, the emphasis is on

presenting a sound absorbing surface to the in.cident sound
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_Whlr'h is substaotraﬂy greeter than the external dimensions
| acoustic panel 490
- is composed of an inner perforate Strip 44, an outer im-
perforate strip. 46, and a single mtermedmte strrp 48,

- of the panel. As shown in FIGURE 3,

As seen in FIGURES 3 and 4, the inner strip 44 is pro-
- vided " with perforatlons 56 eﬁtendmg therethrough, the

~ intermediate strip 48 is provided with enlarged -circular
- openings 52z exteodmﬂ therethrough as shown in FIG. s,

- and the outer or base strlp 4% 18 1mperforate, as shown
~ inFIG.6. - | >
- With this arrangement when the strrps are lal

1t is apparent from 1

v

. ings, a fourth strip- having truncated- frusto-eomcal holes -
| -therethrough provided with large openings co

__'comprrslng an lmperforate str1p, a second strlp havmg :

truncated frusto-conical holes therethrough provided with

- small openings. closed off by said imperforate strip and = "
- with large openings, a third strip having large cylindrical =~

holes therethrough communicating with the large open-

- numcat-

. ing with the cylindrical holes and with small openings,

cavities 42 provide the panel with a sound absorbing area’
which is substantially greater than the area defined by :

the external dimensions of the panel. In addition, it is

- apparent that the openings 5§ and 52 can be easily drilled
in strips 44 and 48. Consequently, the fabrlcatlon of

" this new and more eﬁiment aeoustrcal 13’311el ‘W is'simple

1ical.

and econo

It is to be understood that the forms of the mventron

~_herewith shown and described are to be taken as preferred

shape, size, and arrangement of the parts may be resorted

to without departing from the Spll‘lt of tl:ue 1nve11t1on or
- the scope of the claim. o -

 We claim: -

10
- inated -

together and openings 50 and 52 are arranged s0 that

- they are concentric with each other, the combination of

“these strips forms an acoustic panel with a plurality of

 enlarged internal cavities 42 therein. .

inspection of FIG. 3 that the inner surface areas of the - 1,9 37’889

and a fifth strip having small cylmdrieal holes commu-
nicating with the fourth strip small opemngs ‘the holes o

being aligned to form the cawtles
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