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phone comprises at least two parts, one carried by the
headband (108), the other part (101) connecting both
mechanically and electrically to the first part, wherein
the component or components requiring frequent re-
placement are carried by one part and the second part
is available for re-use.
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Headset for Aircraft

This invention relates to a headset more especially but not exclusively intended

for use by aircraft passengers.

The headsets used in aircraft for the in-flight entertainment generally have a short
lifetime due to the abuse they receive in handling and cleaning and this means
that airlines require the headsets to be low cost in order to keep replacement costs
down. This unfortunately means that the performance of the headsets is often
relatively poor and this exacerbates the problems of poor intelligibility of the
entertainment programmes due to the high levels of background noise present on

aircraft.

Airlines would like to be able to use active noise reduction (ANB) headsets to
counter the background noise problem but, although the cost of such headsets has
come down dramatically in recent years, they are still too costly for general use

in aircraft.

The reasons for the high cost of an active headset are twofold. The first is that
a high quality microphone has to be closely associated with each earphone and
the cost of this microphone and associated wiring adds appreciably to the costs.
The second reason is that electronics have to be added to the system in order to
implement the noise cancellation process. It is possible to separate the
electronics from the headset (for example as described in patent publication No.
PCT/US94/0727), but this means that the seat processor unit (PCU) has to be
modified and requires an aircraft re-fit.  This is an expensive option. If,
however, the elecronics are housed within the headset then the headset cost tends

to become prohibitive.
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The purpose of this invention is to describe means whereby these compromises
can be avoided, more especially by implementing a modular ANR headset that
can be readily altered from normal to active modes by choice of module and in
which only the very low cost parts of the headset assembly need be regularly
replaced.

By carefully controlling the acoustics of an ANR headset it is possible to reduce
the size of the electronic assembly required to house the electronics within the
headset. As explained above, this option is still too expensive for airlines as the
headset has to be discarded after only a short amount of use. It is generally the
main mechanical parts of a headset that break or deteriorate, such as the

headband, cable and exterior finish; the drive unit itself is fairly robust.

It is therefore a further aim of this invention to house the electronics and the
important acoustical elements within a replaceable module such that they can be
fitted into a replacement headset by unskilled personnel in the field, without

needing any adjustment for optimum performance.

According to the invention, there is provided a headset assembly having active
noise reduction (ANR) for environmental noise comprising for each ear a first
part carried by the headband and a second part including at least a circuit board
bearing the ANR electronics, the second part being mechanically and electrically
separable from the first part, electrical connection and separation being enabled

by means of a plug and a socket on the respective parts.
This construction of headset assembly enables, in particular, its configuration
either as a conventional headset or an active headset, and its ready conversion

from one to the other.

Several forms of this headset assembly are envisaged.
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In one form the first part comprises an earphone shell and the second part
comprises, in addition to the ANR electronics, a baffle plate and a drive unit and
sensing microphone carried by the baffle plate. In embodiments of this form,
the first part is adapted to receive an alternative second part comprising a baffle

plate and drive unit for providing conversion to a non-active headset.

In a second form of embodiment, the first part comprises a baffle plate and the
second part includes an earphone shell, and at least a sensing microphone and
ANR electronics carried by the shell. In a modification, the second part also

includes the drive unit.

In a third form of embodiment, the second part comprises the ANR electronics,

and may also include a cover part for completing the earphone shell.
In a fourth form of embodiment, the baffle plate has an opening in front of the
drive unit and a vented space is enclosed on the rear side of the drive unit remote

from the baffle plate opening, the size of the vent being adjustable.

The invention is further described with reference to the accompanying drawings,

in which:-

Figure 1 illustrates one embodiment of headset;
Figure 2 shows a substitute module;

Figure 3 illustrates a second embodiment of headset;
Figure 4 illustrates a modification;

Figure 5 illustrates a third embodiment of headset;
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Figure 6 shows a modification; and

Figure 7 shows a fourth embodiment of headset.

Referring first to Figure 1, the module 101 consists of a baffle assembly 102
which holds the sensing microphone 103, earphone drive unit 104, acoustic
treatment 105, electronics module 106 and socket 107. This module snaps into
place into the headset assembly 108, electrical connection therefor being made
between socket 107 and plug 109. All elements of the headphone assembly 108
can be low cost since they are not required to last very long. This is a principal
reason for putting the plug in the headset assembly, as it can be made to a lower
cost than a socket. The socket 107, plug 109 and cable 110 bring the audio

signal and power up from an interface in the aircraft seat.

The cancellation module 101 is self contained and can be set up for optimum
performance in production. The acoustics will not be significantly altered from
the designed-for characteristics when inserted into different headphone assemblies
108 by untrained staff. In fact, the headset assembly 108 can be of different
styles provided in all cases it has been designed not to interfere with the acoustics
of the module.

The headset can be converted into a standard non-active version by plugging in
module 111, shown in Figure 2. This contains only an earphone and socket 107
and so is still very low cost. The number of connections on the socket can be

reduced to two and be of a low quality as it will not be required to last very long.

In a second embodiment shown in Figure 3 the active module 121 is inserted into
the headset assembly 128 in a different way. In this arrangement, the baffle

plate 122 is part of the headphone assembly 128 and the active module 121 is slid
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in from the top. This option means that virtually all external surfaces of the
headphone are replaced when the headset is changed and so there is no build up
of scuff marks to detract from the appearance of the headset. In Figure 2, the
illustrated components of the module are the earphone shell carrying the ANR
electronics 126 and socket 127, as well as the sensing microphone 123. The

baffle plate 122 carries the drive unit 124 and plug 129.

A modification shown in Figure 4 and using the same reference numerals as
Figure 3 with the suffix A makes it possible also to replace the drive unit each
time the rest of the headset assembly is replaced. This requirement may arise
if, for example, the cleaning process is one that might subject the drive unit to
potential damage. In this situation the drive unit can be a part of the earphone
shell module, with the baffle plate 122A carrying only the plug 129A. The
active module can be plugged or slotted into the headset in either of the ways

shown in Figures 1 and 2 or Figure 3.

With this arrangement, there arises the possibility of variations in the performance
due to differences in the drive unit sensitivity. To avoid this difficulty, the drive
unit is either selected to the desired tolerance, or else the sensitivity adjusted on
the production line by means, for example, of a variable resistor in series with

the drive unit.

The increase in cost of this approach over that of a standard headset is minimal
since the variable resistor can be mounted on the same PCB that is commonly

used to terminate the drive unit voice coil wires.

A third embodiment shown in Figure 5 makes it possible to replace the
microphone regularly. In this case only the ANR electronics 142 are
incorporated into the plug-in module. The microphone requires a sensitivity

adjustment pot but the drive unit pot may be dispensed with, or vice versa, one
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adjustment being adequate for the two transducers. The ANR electronics 142
can slot in as shown in Figure 5, together with a cover plate 141 which completes
the earpiece shell, or else it can be completely inserted into the headset behind
an integral cover 143, as shown in Figure 6. With this embodiment the headset
assembly can also be configured as a conventional passive headset by omitting the

electronics.

A fourth embodiment shown in Figure 7 and using the same reference numerals
as Figure 1 with the suffix A allows the acoustic properties of the replaceable
module to be tuned to match the characteristics of different earpads, e.g.

leatherette or foam.

The module 101A still fits into headset assembly 108A, but in this embodiment
the module diameter is smaller than the rear shell 113A. The module 101A
incorporates a rear housing that encloses the rear of the drive unit 104A in baffle
102A, apart from a vent formed by aperture 114A and shutter 115A. The
aperture 114A may comprise a series of small holes or a number of slots. The
shutter is arranged such that it can partially or completely cover the aperture
thereby altering the acoustic loading on the drive unit and changing its response.
The shutter can be adjusted in production to compensate either for different drive
unit characteristics or for a variety of styles of earpad and the materials used for

its construction.

The shutter can in its simplest form be a tube of diameter slightly larger than the
rear housing, that is slid into the correct position and secured in place by
screwing or gluing, or a thread may be formed in manufacture allowing the
shutter to be positioned by rotating it, or else a ratchet mechanism may be
employed in order to dispense with any other form of fixing. Any gap between
the shutter and housing may be closed by having a layer of felt between the

housing and shutter.
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The rear housing may be designed to enclose the circuit board, or else the circuit
board could form the end of the housing. In either instance, the housing can be
designed to allow the circuit board to be positioned at a variety of distances from
the drive unit thereby allowing the volume of the cavity behind the drive unit to
be adjusted.

To save further costs the microphone may also be made removable so that one
headset moulding can suit all purposes. In the field the headset can then quickly
be re-configured from passive to active mode just by plugging in a microphone
and electronics module from a spares bin. It is preferable in this case to include

sensitivity adjustments on both the microphone and the drive unit.

In the foregoing description it has been assumed for simplicity that power is
provided to the headset through the cable that picks up the audio signal from the
seat. There are several ways that this could be implemented, with various

options on the number of connections that would be required.

However, other possibilities exist for powering the headset described in the
present specification. Batteries may be used in the active module, but these
would require replacement by the cabin crew at irregular intervals dependent
upon the actual use of the headset and would require a stock of batteries to be
held on board the aircraft. The cost and impracticability of such a scheme would

be detrimental to the acceptance of the headset.

An alternative would be to put the batteries into the replaceable headset assembly.
In this way the batteries would be automatically changed at the schedule
replacement intervals of the headset assembly. Some extra cost would be
incurred due to light use batteries being discarded, but overall costs would be

lower.
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The batteries may be zinc-air types. These have a very high energy density and
so are small and lightweight, but at the expense of needing to be used continually
until exhaustion to obtain the maximum capacity. This would not necessarily be
a problem with use of the headset in commercial airlines, as the aircraft has to

be kept in almost perpetual use due to the cost of downtime.

However, in order for this approach to be successful the power drain of the
electronics requires to be kept as low as possible.  Only so much can be
accomplished by careful design. For applications where the use may be more
intermittent it would be desirable to be able to turn the headset on and off. This
could easily be accomplished with a manually operated switch but the likelihood
is that this would be forgotten by the cabin crew as the headsets are collected.

Because the headband has only a limited life, an ON/OFF switch may be
constructed into the headband as a very cheap mechanism that turns the headset
on when the headband is stretched open to be worn, as it will not have to last for

long. It may even be made part of the battery contact mechanism.

Several schemes for automatically reducing power consumption, based upon
sound pressure level or detection of whether or not the headset is in position on
the head, have also been proposed. These proposals are also applicable to the
present headset implementation, but a further possibility arises from the controlled
situation in which these headsets will be used. The headset will only be used
when a passenger is seated and therefore the electronics can be designed to only
power up the main cancellation circuitry when it receives a control signal from

the aircraft entertainment system once the headset is plugged into the seat.

The control signal could be an inaudible infrasonic or ultrasonic tone that is
mixed into the entertainment signal path. The headset would incorporate a very

low power detection system that would only bring the rest of the electronics to
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life on receipt of the tone. Alternatively a DC offset could be added to the

entertainment signal that the headset could recognise.
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Claims

1. A headset assembly having active noise reduction (ANR) for environmental
noise comprising for each ear a first part carried by the headband and a second
part including at least a circuit board bearing the ANR electronics, the second
part being mechanically and electrically separable from the first part, electrical
connection and separation being enabled by means of a plug and a socket on the

respective parts.

2. A headset assembly according to claim 1, wherein the first part comprises an
earphone shell and the second part comprises, in addition to the ANR electronics,

a baffle plate and a drive unit and a sensing microphone.

3. A headset assembly according to claim 2, wherein the baffle plate has an
opening in front of the drive unit and a vented space is enclosed on the rear side
of the drive unit remote from the baffle plate opening, the size of the vent being

adjustable.

4. A headset assembly according to claim 3, wherein the volume of the vented

space is adjustable.
5. A headset assembly according to claim 3 or claim 4, wherein the baffle plate
has a rear, apertured tubular extension closed at or towards its rear end by the

circuit board.

6. A headset assembly according to claim 5, including a movable shutter

cooperating with the apertured region of the extension.

7. A headset assembly according to claim 5 or claim 6 when appendant to claim
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4, wherein the position of the circuit board is axially adjustable in the tubular

extension.

8. A headset assembly according to any of claims 2 to 7, wherein the first part
is adapted to receive an alternative second part comprising a baffle plate and drive

unit for providing conversion to a non-active headset.

9. A headset assembly according to any of claims 1 to 8, wherein, for the
purpose of establishing electrical connection and separation between the two parts,

the first part carries the electrical plug and the second part carries the electrical
socket.

10. A headset assembly according to claim 1, wherein the first part comprises
a baffle plate and the second part includes an earphone shell, and at least a

sensing microphone and ANR electronics carried by the shell.

11. A headset assembly according to claim 10, wherein the second part also

includes a drive unit.

12. A headset assembly according to claim 10 or claim 11, wherein the second

part is slidably engageable with the first part.
13. A headset assembly according to claim 11 or claim 12 when appendant to
claim 11, wherein the drive unit has a variable resistor associated therewith for

sensitivity adjustment.

14. A headset assembly according to claim 1, wherein the second part comprises

the ANR electronics.

15. A headset assembly according to claim 14, wherein the first part includes a



WO 99/48324 PCT/GB99/00720

-12-

potentiometer associated with the sensing microphone for sensitivity adjustment.

16. A headset assembly according to claim 14 or claim 15, wherein the second

part includes a cover for completing the earphone shell.

17. A headset assembly according to any of claims 1 to 16, wherein the sensing

microphone is also a separable part.

18. A headset assembly according to any of claims 1 to 17, for use in an
aircraft, and adapted to receive a drive signal via a cable which is connectable to

a passenger seat.

19. A headset assembly according to claim 18, also adapted to receive a power

signal on the cable which is connectable to the seat.

20. A headset assembly according to claim 18, which is battery powered.

21. A headset assembly according to claim 20, wherein the battery is incorporated

in the first part of the assembly.

22. A headset assembly according to claim 21, wherein the batteries are zinc/air

batteries.

23. A headset assembly according to claim 21 or claim 22, wherein an on/off
power switch is incorporated in the headband of the assembly and is automatically

switched on when the headband is stretched.

24. A headset according to any of claims 20 to 22, wherein the power is
switched on by detection of an electrical signal received when the cable is

plugged into the seat.
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25. A headset assembly having the potential for active noise reduction (ANR)
for environmental noise, comprising for each ear a first part carried by the
headband and a second part comprising a baffle plate and a drive unit for a non-
ANR headset, the second part being mechanically and electrically separable from
the first part by plug and socket means on the respective parts, whereby to make
possible conversion of the headset assembly to one having ANR, by substituting

a second part including an ANR circuit board.
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