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dimensions comprising broadband and tonal noise re-
duction means.
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Description

Field of the Invention

[0001] The present invention relates to an add-on silencer to be optionally used onto various hairdryers. The silencer
reduces broadband noise by dissipative foam and tonal noise by a Helmholtz resonator array and/or acoustic liner. The
add-on silencer of the present invention is tuned to a broadband that is sufficient to cover different motor speeds that
are due to variation in supplied voltage or due to the variety of hairdryers.

Introduction and State of the Art

[0002] Noise of a hair dyer is typically broadband noise and tonal noise (see Fig.1). Broadband noise can be reduced
by means of so-called dissipative silencers (foam, expansion chambers, ...) whereas tonal noise can be reduced by
means of so-called reflective silencers, like quarter-wave resonators or Helmholtz-resonators.
[0003] One of the origins of tonal noise is the rotating fan in the dryer. The fan gives a tonal noise at a certain frequency,
i.e. the so-called "blade passing frequency" (BPF) and its harmonics. This blade passing frequency equals:

in which:

- n: rotating speed of fan (rpm)
- a: number of vanes on the fan

[0004] Helmholtz resonators (Fig.2) are "tuned" to a certain frequency, the so-called resonant frequency. At this
frequency, the noise attenuation will be maximum (Fig.3): 

in which:

- c : speed of air (mm/s)
- S : surface area of neck opening (mm2)
- leff: effective length of neck (mm)
- V : volume of cavity (mm3)

[0005] Helmholtz resonators can thus be tuned to the BPF in order to reduce the tonal noise that is due to the rotation
of the fan in a hairdryer. Unfortunately, the Helmholtz resonator only works well at a very narrow bandwidth (Fig.3).
[0006] This is unfortunate for a hairdryer, as the BPF is directly proportional to the speed of the fan, which is directly
coupled to the speed of the motor to which the fan is mounted. The speed of the motor itself depends on the voltage
supplied to the motor. This voltage can easily vary between 220 V and 240 V depending on location and other circum-
stances. So, the Helmholtz resonator tuned to the blade passing frequency (BPF) at a certain voltage will be much less
effective if the speed of the motor is changed because of the supplied voltage. Also, one hairdryer may function at max
settings at a specific speed, but a second hairdryer may function at a speed somewhat less or higher. The Helmholtz
resonator can therefore only be really effective for a very narrow range of speeds.
[0007] At comparable performances, hairdryers with integrated noise reduction are always heavier and bigger than
hairdryers without integrated noise-reduction system. Those hairdryer are therefore more difficult to handle than hair-
dryers without integrated noise-reduction equipment.
[0008] A low-noise hand-held hairdryer has been disclosed in US 4,596,921. This hairdryer comprises an integrated
sound insulation and does not offer the possibility of optional use.
[0009] WO 2009/112690 A2 discloses a quiet hairdryer generating particular sound frequencies and an integrated
silencer of a particular configuration determined as a function of said particular sound frequencies.
[0010] EP 0 631 738 A1 discloses a housing attachment for a hairdryer which is fitted over the intake opening adjacent
to the fan of said hairdryer. The housing attachment forms a housing chamber with a second intake opening which
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precedes the first intake opening, wherein the flow cross-section of the second intake opening is smaller than the flow
cross-section of the first intake opening. The disclosed attachment does not disclose any specific broadband noise or
tonal-noise reduction means.

Aims of the Invention

[0011] The present invention aims to provide an add-on silencer suitable to be used on various existing hairdryers
and able to overcome the drawbacks of the prior-art silencers.
[0012] The present invention additionally aims to provide a universal add-on silencer suitable to be used on existing
hairdryers of various dimensions, the silencer comprising efficient broadband and tonal-noise reduction means.

Summary of the Invention

[0013] The present invention discloses a universal add-on silencer with snap-fit means suitable to be used on existing
hairdryers of various dimensions, said silencer comprising broadband and tonal-noise reduction means.
[0014] Specific embodiments of the present invention comprise at least one or a suitable combination of the following
features:

- the snap-fit means is a segmented annular snap-fit arrangement to fit around the back housing of existing hairdryers;
- said snap-fit means comprises in addition to the segmented annular snap-fit arrangement two "push-to-open" snap

fits at 180° to allow the easy removal of said add-on silencer;
- the broadband noise reduction means is a dissipative foam;
- the dissipative foam is a foam ring inserted between the annular snap fit and the back housing of the hairdryer;
- the tonal-noise reduction means is a Helmholtz resonator array with at least two chambers;
- the Helmholtz resonator array comprises three successive rings separating the chambers, the first ring being tuned

to a frequency corresponding to a supplied voltage of about 220 V, the second ring being tuned to a frequency
corresponding to a supplied voltage of about 230 V and the third ring being tuned to a frequency corresponding to
a supplied voltage of about 240 V;

- the noise-dissipative foam is added to the walls of each chamber;
- the tuning of the different volumes is performed by means of a smaller or larger neck opening or neck length of said

Helmholtz array;
- the tonal-noise reduction means comprises a so-called "acoustic liner", said acoustic liner comprising various sizes

of holes, each size of holes being arranged for each resonant frequency of the hairdryer.

Brief Description of the Drawings

[0015] Fig.1 shows the typical noise spectrum of a hairdryer.
[0016] Fig.2 shows a schematic Helmholtz resonator.
[0017] Fig.3 shows the typical transmission loss for a Helmholtz resonator.
[0018] Fig.4 shows the principle of the add-on silencer of the present invention.
[0019] Figs.5a-5d show in a 3-D view a segmented annular snap-fit configuration of the add-on silencer of the present
invention.
[0020] Fig.6 shows in a 3-D view of a segmented annular snap-fit configuration with "pull-to-open" snap-fits at 180°
to allow the easy removal of said add-on silencer.
[0021] Fig.7 is a table showing measured motor speeds and calculated BPF for a number of commercial professional
hairdryers.
[0022] Fig.8 shows the array of Helmholtz resonators.
[0023] Fig.9 shows the transmission loss for array of Helmholtz resonators.
[0024] Figs.10-11c show an acoustic liner wherein a broadened transmission loss of noise is achieved by creating
three sizes of holes, one for each resonant frequency of the hairdryer.
[0025] Figs .11a-11b show a 3-D view of an acoustic liner arrangement with various hole sizes for each resonant
frequencies.
[0026] Fig.12 represents an example of a specific add-on silencer according to the invention.
[0027] Fig.13 represents the noise spectrum of a hairdryer (type Babyliss Sovereign BAB6160E) without add-on
silencer according to the invention.
[0028] Fig.14 represents the noise spectrum of a hairdryer of the type Babyliss Sovereign BAB6160E with add-on
silencer according to the invention.
[0029] Figs.15-21 represent the noise spectrum of two hairdryer of the type Babyliss Sovereign BAB6160E (Figs.
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19-21) and Portofino BAB6610E (Figs.15-18). These figures show a reduction of the peak corresponding to the blade
passing frequency (BPF) at a voltage of 220, 230 and 240 V.

Detailed Description of the Invention

[0030] The present invention discloses a silencer as "add-on" to an existing hairdryer (Fig.4).
[0031] The present invention offers the possibility of an optional use of a universal add-on silencer for existing hairdryers,
which can be used under specific circumstances or left away under other circumstances.
[0032] The universal add-on silencer of the present invention comprises a segmented annular snap-fit geometry to fit
around the back housing of various types of existing hairdryers (Figs.5a-5d and Fig.6). The snap-fit system grips to the
filter mounted on the back of the existing hairdryer. Due to the segmented nature of the snap-fit configuration, it adapts
to different sizes of hairdryers. A foam ring is inserted between the annular snap fit and the back housing of the dryer
to prevent any hair from entering the dryer at this position and to add to the broadband noise reduction.
[0033] Improved configurations of the snap-fit system are possible without extending the scope of the present invention,
for example a configuration with two snap-fits at 180° to allow the easy removal of the add-on silencer by "push-to-open"
(Fig.6).
[0034] The voltage supplied in different countries typically varies between 220 and 240 V. The table of Fig.7 shows
that varying the supplied voltage will vary the motor speed and also the BPF.
[0035] Fig.8 shows an array of Helmholtz resonators. The configuration represented shows three rows, each row
consisting of a number of chambers. In this configuration, the middle ring is tuned to the frequency corresponding to a
supplied voltage of 230 V. The first ring can then be tuned to a frequency corresponding to a supplied voltage of 220 V,
the last ring tuned to a frequency corresponding to a supplied voltage of 240 V.
[0036] The tuning of the different volumes can for example be done by means of a smaller or larger neck opening or
neck length.
[0037] Fig.9 shows for example the effect of creating an array of three "rings" of chambers, each chamber tuned to a
different frequency. If these frequencies are close enough to each other, this will create a broadened transmission-loss
"peak".
[0038] Adding foam to the walls of each chamber will help to broaden the transmission-loss peak.
[0039] A similar effect as an array of Helmholtz resonators can be achieved by means of a so-called "acoustic liner".
The broadened transmission loss here can be achieved by creating for example three sizes of holes, one for each
resonant frequency. Again, for example, the first frequency can be selected at for example 2400 Hz, the second frequency
at 2550 Hz and the last frequency at 2700 Hz.

Claims

1. Universal add-on silencer with snap-fit means suitable to be used on existing hairdryers of various dimensions, said
silencer comprising broadband and tonal-noise reduction means.

2. Universal add-on silencer of Claim 1, wherein said snap-fit means is a segmented annular snap-fit arrangement to
fit around the back housing of existing hairdryers.

3. Universal add-on silencer of Claim 2, wherein said snap-fit means comprises in addition to the segmented annular
snap-fit arrangement two "push-to-open" snap-fits at 180° to allow the easy removal of said add-on silencer.

4. Universal add-on silencer of any of the previous claims, wherein said broadband noise reduction means is dissipative
foam.

5. Universal add-on silencer of Claim 4, wherein said dissipative foam is a foam ring inserted between the annular
snap fit and the back housing of the hairdryer.

6. Universal add-on silencer of any of the previous claims, wherein said tonal-noise reduction means is a Helmholtz
resonator array with at least two chambers.

7. Universal add-on silencer of any of the previous claims, wherein said Helmholtz resonator array comprises three
successive rings separating the chambers, the first ring being tuned to a frequency corresponding to a supplied
voltage of about 220 V, the second ring being tuned to a frequency corresponding to a supplied voltage of about
230 V and the third ring being tuned to a frequency corresponding to a supplied voltage of about 240 V.
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8. Universal add-on silencer of any of the previous claims, wherein noise-dissipative foam is added to the walls of each
chamber.

9. Universal add-on silencer of any of the previous claims, wherein the tuning of the different volumes is performed by
means of a smaller or larger neck opening or neck length of said Helmholtz array.

10. Universal add-on silencer of any of the previous claims, wherein said tonal-noise reduction means comprises a so-
called "acoustic liner", said acoustic liner comprising various sizes of holes, each size of holes being arranged for
each resonant frequency of the hairdryer.
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