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' 6 Claims,  (CL 181-—-33) :

This invention relates to noise reducing enclosures.

It is often required to minimize the noise emanating
from an apparatus such as a machine or an electrical
transformer and for this purpose it is known to place the
apparatus in an enclosure. The reduction of noise in-
tensity :achieved by the use of a simple enclosure is a
function of the mass of the enclosure and the frequency
of the noise and therefore, to reduce the intensity of low
frequency noise, for example a frequency of one hundred
cycles per second for transformer noise; an enclosure of
large mass must be provided. It has been proposed to
reduce the noise intensity further by including sound ab-
sorbing material within the enclosures but at.low frequen-
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cies the space required, either partially or nearly com-

pletely filled with absorbent material, to give an appreci-
able reduction in the noise intensity is excessive and ne-
cessitates the provision of a much larger enclosure.

It is an object of the present invention to provide a
noise reducing enclosure suitable for use with low fre-
quency noise sources or noise sources containing low fre-
quency noise in their spectrum in which a reduction in
the low frequency noise intensity is obtained without
requiring ‘an excessive increase in the size or mass of the
enclosure.

According to the present invention there is included
within a noise reducing enclosure at least one resonant
absorber tuned to include the objectionable frequencies
of the noise source, each said absorber being positioned
with its mass side facing a side of said enclosure and
separated therefrom by 'a narrow passage. The expres-
sion “mass side” as used herein with reference to a reso-
nant absorber means that side of the absorber which forms
or contains the acoustic mass.

Said passage may be freely connected to the remainder
of the space within the enclosure.

Said absorbers may extend over the greater part of
the inside surface of said enclosure.

On embodiment of the present invention will now be
described by way of example with reference to the ac-
companying drawings in which:

FIGURE 1 is a sectional elevation of a transformer
noise reducing enclosure in accordance with the inven-
tion, and

FIGURE 2 is a sectional plan of the enclosure shown
in FIGURE 1, the section being taken on the line 2—2 in
FIGURE 1.

Referring now to the drawings, a transformers 1 is en-
closed within a brick enclosure 2 which dincludes four
shallow resonant absorbers 3 tuned to resonate at a fre-
quency of one hundred cycles per second, this being the
predominant frequency of transformer noise.

Resonant absorbers, which are well known, may be
considered to consist of acoustic mass, compliance and
resistance and usually comprise a Helmholtz resonator or
a panel absorber. A Helmholtz resonator includes a
cavity having one or more holes in one side, herein re-
ferred to as the mass side since the acoustic mass is formed
by the air contained within the holes, the compliance
being formed by the space within the cavity and the re-

-sistance -being formed by the surface roughness of the
holes in the mass side or by absorbent material introduced
within the cavity. A panel absorber includes a cavity
having a mass side formed by an elastic panel or mem-
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brane. The acoustic mass may be formed by the mass
of the membrane alone or the mass may be increased
by adding additional non-elastic mass to the membrane.
The compliance is the space within the cavity and the
elasticity of the membrane may provide additional com-
pliance’ and also -resistance. = Alaternatively, . resistance
may be formed by absorbent material introduced within
the cavity, . : o

The resonant absorber 3 shown in the drawings are of
the Helmholtz kind., Each resonator 3 ds positioned with
its mass side facing a side of the enclosure 2 and is sépa-
rated therefrom by a marrow passage 4 and is also sepa-
rated from the transformer 1 by a larger space 5. The
resonators 3 extend over the greater part of the inside
surface of each side of the -enclosure 2, a gap 6 being pro-
vided between the top of the resonators 3 and the top
of the enclosure 2 to freely connect the passage 4 and
the'space 5 and thereby prevent resonance within the pas-
sage 4.

In operation, noise at a frequency of one hundred
cycles per second emanating from the transformer ‘1
causes resonance in the absorbers 3. The greatest reduc-
tion in mnoise intensity occurs just in front of the mass
side of the resonators, i.e., within the passages 4, and the
sound passing through the wall of the enclosure 2 is
therefore considerably reduced.

The noise intensity within the shallow resonators 3
is greater than the noise within the space 5 and some
sound is therefor radiated back into the enclosure through
the solid sides of the resonators 3. [t is therefore essen-
tial that the resonators be positioned with their mass
sides facing the sides of the enclosure 2 and spaced there-
from by the narrow passage 4.

The embodiment described above may be varied in
many ways. For example, the resonators 3 may extend
over the whole of the inside surface of each side of the
enclosure 2 but if as a result of this resonance should
ocour in the passage 4 the reduction in sound intensity out-
side the enclosure may not be so great. Also, the Helm-
holtz resonators may be replaced by panel absorbers.
Furthermore, if it is only required to reduce the noise
in a particular direction the absorbers may only be posi-
tioned adjacent the side of the enclosure facing in that
particular direction. If a reduction in the intensity of

i noise passing through the top of the enclosure is also

required a further resonant absorber may similarly be
positioned adjacent the top of the enclosure.

It will be appreciated that each of the resonators 3 has
been described as a single resonator, but for a large en-
closure each resonator would be built up from a number
of smaller-units. Furthermore, whilst the invention has
been described with reference to 1 transformer noise re-
ducing enclosure it is equally suitable for noise reducing
enclosures for other apparatus, such as rotating machinery,
the resonant absorbers being tuned to include the objec-
tionable frequencies of the noise emanating from the
apparatus. )

What we claim is:

1. A moise reducing enclosure for a noise source hav-
ing included therein at least one resonant absorber com-
prising a single mass side, said absorber being tuned to
include the objectionable frequencies of the noise source,
each said absorber being positioned with its mass side
facing a side of said enclosure and separated therefrom
by a narrow passage.

2. A moise reducing enclosure as claimed in claim 1
in which said passage is freely connected to the remainder
of the space within the enclosure.

3. A mnoise reducing enclosure as claimed in claim 1
in which a plurality of resonant absorbers are provided,
said absorbers extending over the greater part of the
inside surface of said enclosure.
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4. A noise reducing enclosure as claimed in claim 1
in which said resonant absorbers are Helmholtz resona-
tors.

5. A noise reducing enclosure for a noise source hav-
ing included therein a plurality-of resonant absorbers each
comprising a single mass side and each being tuned to
include the objectionable frequencies of the noise source,
each of said absorbers being positioned with its mass
side facing a side -of said enclosure and separated there-
from by a narrow passage which is freely connected to
the remainder of the space within the enclosure, said ab-
sorbers extending over the greater part of the inside sur-
face of each side of said enclosure.

‘6. A noise reducing enclosure as claimed in claim 5 in
which said resonant absorbers are Helmholtz resonators.
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