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1 Claim. (CI. 181—33)

The present invention relates to methods of and appa-
ratus for improving the acoustic transmission loss of
panels and other similar structures,

Control of the transmission loss of space-subdividing
structures, such as wall panels, separators, partitions and
similar structures, all hereinafter referred to as “panels
and the like,” has heretofore been effected by modifying
the unit weight, thickness and composition of the material
of the panel and the like, or by applying acoustically
impervious coatings or reflecting materials thereto, Such
techniques are limited in the degree of obtainable modi-
fication of transmission loss, and are costly to effectuate.

An object of the present invention, however, is to pro-
vide a new and improved method of and apparatus for
improving the transmission-loss characteristic of a panel
and the like, that utilizes a discovery relating to the di-
mensions of the portions of the panel and the like that
are permitted freely to flex.

A further object is to provide a new and improved
acoustic panel structure and the like.

Other and further objects will be explained hereinafter
and will be more particularly pointed out in the appended
claim,

The invention will now be described in connection with
the accompanying drawing, FIG. 1 of which is a perspec-
tive view illustrating the flexural effects in conventional
panels and the like, that give rise to the undesirable
transmission of acoustic energy from one side of the
panel to the other;

FIG. 2 is a similar view of the structure of FIG. 1
modified to take advantage of the principles underlying
the present invention; and

FIG. 3 is a graph plotting transmission loss along the
ordinate, in units of decibels, and frequency along the
abscissa, in units of cycles per second, and illustrating the
performance of panels constructed in accordance with
the present invention.

A conventional panel 1, as of metal, composition ma-
terial, concrete, or other construction, is diagrammati-
cally illustrated, by the dotted lines at the periphery there-
of, as mounted in a room or other space to subdivide the
space into separate units. Incident sound energy I, im-
pinging at an appropriate angle upon the left-hand sur-
face of the panel 1, will set the panmel 1 into flexural
vibration, as illustrated by the dotted sinusoidal transverse-
wave line, thereby causing re-radiating of the acoustic
energy at the right-hand surface of the panel, as indicated
by the dotted wavefront T. The criterion for such
acoustic-energy transmission between the left- and right-
hand surfaces of the panel 1, is that, at a particular
critical acoustic frequency, the flexural wavelength of the
vibrations set up in the panel is substantially equal to
the wavelength of the acoustic energy 1 in the air or
other medium surrounding the panel that is incident there-
upon, at the Pierce angle. The dimensions of the panel
1 will be large compared with the said flexural wave-
Iength. This large dimension is indicated by the symbols
n\p,, where n is a number greater than unity, and AB,
is the bending or flexural wavelength in the plate 1 at
the before-mentioned critical frequency. The re-radiating
criterion above-expressed, is mathematically determinable
as follows:

sin 9= VB/ Vo
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where ¢ is the said Pierce angle, Vg is the velocity of the
vibrations in the panel and V is the velocity of the vibra-
tions in air. For normal incidence and transmission,
sin §=1, and the velocities are equal.

The theoretical transmission-loss characteristic of such
a panel 1 and the like, is shown in the lower solid-line
curve of FIG. 3, labelled “Theoretical.” It will be ob-
served that, at the before-mentioned critical frequency
“f critical,” (corresponding to the wavelength Ag,), the
transmission loss drops down as a result of the flexural
resonance of the panel 1, and the re-radiation at T. Ex-
perimental verification is shown by the heavy dash-line
curve labelled “Experimental.” These curves illustrate
the example of an aluminum panel two feet tall and three
feet long. These dimensions are considerably larger than
the wavelength Ap, at.the critical frequency of about
2500 cycles.

It has been found that, by sub-dividing the panel 1 into
sections or portions 1’, FIG. 2, having dimensions that
are more comparable with the said wavelength A\g, at
the critical frequency, preferably just slightly higher or
lower than the same, markedly improved transmission
loss can be obtained in the region of the critical frequency
and for a considerable broad-band region on either side
thereof. Thus, in FIG, 2, the subdivided panel dimen-
sions of the portions 1’ are shown as substantially equal
to the wavelength Ag,. The uppermost dash-dot-line and
solid-line curves of FIG. 3, labelled, respectively, “Divided
Panel A” and “Divided Panel B,” are experimental curves
illustrating the transmission loss of similar aluminum
panels having reduced dimensions of 4.3 x 6.4 inches,
slightly less than the appropriate wavelength g, and
7.6 x 11.4 inches, slightly greater than Ag,. It will be
observed that in the region of the critical frequency “f
critical,” and for a broad band of frequencies on either
side thereof, a very material increase in transmission loss
of from 10 to 20 decibels is obtained.

Tt is essential, however, that the free flexural movement
of the individual sub-divided panel portions 1’ be vibra-
tionally isolated from one another, as by the aid of iso-
lating mounts 3, such as rubber gasketing, cork separators,
or other vibration-isolating devices. The curves of FIG.
3 describe, also, the nature of the performance of a
similarly subdivided concrete wall, though the curves will
be relatively shifted to left.

Further modifications will occur to those skilled in the
art, and all such are considered to fall within the spirit
and scope of the invention, as defined in the appended
claim.

What is claimed is:

A structure of the type described, comprising a flexural
wall panel having its opposite sides exposed to the sur-
rounding medium, the overall dimensions of said pane!
being substantially greater than the wavelength of fres
flexural waves which could be induced in said panel, if
continuous, at the critical frequency at which said wave-
length is substantially equal to the wavelength of accustic
energy in said medium incident upon said panel at the
Pierce angle, said panel being subdivided into a plurality
of adjacent portions interconnected by vibration isolat-
ing means, the major dimension of each of said porticns
being substantially equal to said wavelength, whereby
the acoustic transmission loss of said subdivided panel is
substantially greater than the transmission loss of a com-
parable continuous panel.
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