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Description

TECHNICAL FIELD

[0001] This disclosure relates to employing a selection
of voltages between portions of a communications head-
set linked by cable to control the provision of various
headset functions in a manner minimizing the quantity of
and interference between conductors required within
such cable.

BACKGROUND

[0002] In recent years, communications headsets
have expanded in functionality from being two-way com-
munications headsets meant only for use with an inter-
com system (ICS) or radio to also including the ability to
accept (wirelessly or via conductive cabling) audio from
an auxiliary audio source to (e.g., a tape player/recorder,
solid-state music playing device, etc.), to provide active
noise reduction (ANR) functionality, and to wirelessly link
with cell phones for two-way communications with and
through that cell phone. However, the addition of these
newer functions frequently imposes a requirement for in-
creasingly complex electrical signaling between at least
two separately encased components of a communica-
tions headset that are often coupled by a cable.
[0003] Such a communications headset is known from
WO 2010/126976 A2.
[0004] As will be understood by those skilled in the art,
common approaches to accommodating the need for
such increasingly complex electrical signaling through
such a cable often entails the introduction of some form
of digital serial bus by which binary codes representing
commands may be conveyed to control various functions
and/or the provision of additional electrical conductors
that are each associated with a separate one of the func-
tions to be controlled. A drawback of the provision of a
digital serial bus through such a cable is the resulting
increase in complexity required of circuitry at each end
of that cable to encode and decode the binary codes
representing the various commands. In the case of a
communications headset that serves to enable what may
be critical communications (e.g., communications be-
tween a pilot and a control tower, or communications
among crew members in a military vehicle), such an in-
crease in complexity is usually deemed undesirable as
it tends to increase opportunities for malfunctions to oc-
cur during occasions when malfunctions can be least af-
forded.
[0005] While the provision of additional conductors that
each correspond to a separate function may avoid such
encoding and decoding complexities, a drawback of the
provision of additional electrical conductors through such
a cable is that the cable becomes increasingly heavier,
thicker and less flexible as each conductor is added.
Whether such a cable couples separately encased com-
ponents of a headset that are both worn on a user’s per-

son or such a cable couples a component of a headset
that is worn on a user’s person to a separately encased
component that is itself coupled in some way to a portion
of an interior of a vehicle, it is often desirable for that
cable to be as light, thin and flexible as possible to avoid
burdening a user with unnecessary weight and/or to
avoid impeding a user’s freedom of movement any more
than necessary.

SUMMARY

[0006] The invention relates to a communication head-
set and a method as recited in the appended set of claims.

DESCRIPTION OF THE DRAWINGS

[0007]

Figure 1 is a perspective diagram of a communica-
tions headset.

Figure 2 is a block diagram of a possible electrical
architecture of the communications headset of Fig-
ure 1.

Figure 3 is a block diagram of portions of the elec-
trical architecture of Figure 2 related to providing
electric power between portions of the communica-
tions headset of Figure 1.

Figure 4 is a block diagram of portions of another
possible electrical architecture.

Figure 5 is a block diagram of possible subparts of
the portions of Figure 4.

Figure 6 is a block diagram of other possible subparts
of the portions of Figure 4.

DETAILED DESCRIPTION

[0008] What is disclosed and what is claimed herein is
intended to be applicable to a wide variety of communi-
cations headsets, i.e., devices structured to be worn on
or about a user’s head in a manner in which at least one
acoustic driver is positioned in the vicinity of an ear, and
in which a microphone is positioned towards the user’s
mouth to enable two-way audio communications. It
should be noted that although specific embodiments of
communications headsets incorporating a pair of acous-
tic drivers (one for each of a user’s ears) are presented
with some degree of detail, such presentations of specific
embodiments are intended to facilitate understanding
through examples, and should not be taken as limiting
either the scope of disclosure or the scope of claim cov-
erage.
[0009] It is intended that what is disclosed and what is
claimed herein is applicable to headsets that also provide
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active noise reduction (ANR), passive noise reduction
(PNR), or a combination of both. It is intended that what
is disclosed and what is claimed herein is applicable to
headsets meant to be coupled to at least an intercom
system (ICS) or radio through a wired connection, but
which may be further structured to be connected to any
number of additional devices through wired and/or wire-
less connections. It is intended that what is disclosed and
what is claimed herein is applicable to headsets having
physical configurations structured to be worn in the vi-
cinity of either one or both ears of a user, including and
not limited to, over-the-head headsets with either one or
two earpieces, behind-the-neck headsets, two-piece
headsets incorporating at least one earpiece and a phys-
ically separate microphone worn on or about the neck,
as well as hats or helmets incorporating earpieces and
a microphone to enable audio communication. Still other
embodiments of headsets to which what is disclosed and
what is claimed herein is applicable will be apparent to
those skilled in the art.
[0010] Figure 1 depicts an embodiment of a commu-
nications headset 1000 meant to be coupled to a com-
munications device, such as an ICS or radio. The headset
1000 incorporates a head assembly 100, an upper cable
200, a control box 300, and a lower cable 400. The head
assembly 100 incorporates a pair of earpieces 110 that
each incorporate one of a pair of acoustic drivers 115, a
headband 112 that couples together the earpieces 110,
a microphone boom 122 extending from one of the ear-
pieces 110, and a microphone casing 120 supported by
the microphone boom 122 and incorporating a micro-
phone 125. Further incorporated into the casing of at least
one of the earpieces 110 and/or of another component
of the head assembly 100 is an audio circuit 600 electri-
cally coupled to the acoustic drivers 115 and/or the mi-
crophone 125. As depicted, the communications headset
1000 has an "over-the-head" physical configuration com-
monly found among communications headsets em-
ployed in airplanes, helicopters, military vehicles, etc. De-
pending on the size of each of the earpieces 110 relative
to the typical size of the pinna of a human ear, each of
the earpieces 110 may be either an "on-ear" (also com-
monly called "supra-aural") or an "around-ear" (also com-
monly called "circum-aural") form of earcup. However,
despite the depiction in Figure 1 of this particular physical
configuration of the head assembly 100, those skilled in
the art will readily recognize that the head assembly may
take any of a variety of other physical configurations, in-
cluding physical configurations having only one of the
earpieces 110 (and correspondingly, only one of the
acoustic drivers 115), physical configurations employing
a napeband meant to extend between the earpieces 110
about the back of a user’s neck, and/or physical config-
urations having no band at all.
[0011] The control box 300 incorporates a casing 330
that incorporates a control circuit 700. The control box
300 may also incorporate one or more manually-operable
controls 335 enabling a user of the communications

headset 1000 to manually control aspects of various
functions performed by the communications headset
1000. The control box may further incorporate at least a
compartment (not shown) for a battery 345 and/or the
battery 345, itself, coupled to the control circuit 700.
[0012] The upper cable 200 is made up principally of
a multiple-conductor electrical cable extending between
and coupling one of the earpieces 110 of the head as-
sembly 100 to the control box 300. In so doing, at least
a subset of the conductors of the upper cable 200 couple
and convey electrical signals (including electric power)
between the audio circuit 600 of the head assembly 100
and the control circuit 700 of the control box 300. In var-
ious possible variants of the communications headset
1000, the upper cable 200 may be formed with a coiled
shape as a convenience to users of the headset 1000.
Also, in various possible variants of the communications
headset 1000, the upper cable 200 may additionally in-
corporate one or more connectors (not shown) on the
upper cable 200 where the upper cable 200 is coupled
to one of the earpieces 110 and/or where the upper cable
200 is coupled to the casing 330 of the control box 300,
thereby making the upper cable 200 detachable from one
or both of the head assembly 100 and the control box 300.
[0013] The lower cable 400 is made up principally of
another multiple-conductor electrical cable extending
from the control box 300, different variants of which end
with one or more connectors 490 (two variants being de-
picted) that are meant to enable the communications
headset 1000 to be detachably coupled to any of a variety
of communications devices (e.g., an ICS and/or radio).
In so doing, at least a subset of the conductors of the
lower cable 400 couple and convey electrical signals (in-
cluding electric power) between the control circuit 700 of
the control box 300 and circuitry of whatever communi-
cations device to which the connector(s) 490 may be cou-
pled. Not unlike the upper cable 200, in various possible
variants, the lower cable 400 may be formed with a coiled
shape as a convenience to users of the headset 1000.
Also, in various possible variants of the communications
headset 1000 the lower cable 400 may additionally in-
corporate one or more connectors 480 where the lower
cable 400 is coupled to a connector (not shown) of the
control box 300, thereby making the lower cable 400 de-
tachable from the control box 300.
[0014] As also depicted in Figure 1, various variations
of the communications headset 1000 are capable of per-
forming various other functions beyond simply enabling
its user to engage in two-way voice communications
through whatever communications device that the com-
munications headset 1000 is coupled to via the lower
cable 400. The headset 1000 may incorporate a wireless
transceiver enabling it to be coupled via wireless signals
985 (e.g., infrared signals, radio frequency signals, etc.)
to a wireless device 980 (e.g., a cell-phone, an audio
playback/recording device, a two-way radio, etc.) to
thereby enable a user of the headset 1000 to additionally
interact with the wireless device 980 through the headset
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1000. Alternatively or additionally, the headset 1000 may
incorporate an auxiliary interface (e.g., some form of con-
nector to at least receive analog or digital signals repre-
senting audio) enabling the headset 1000 to be coupled
through some form of optically or electrically conductive
cabling 995 to a wired device 990 (e.g., an audio playback
device, an entertainment radio, etc.) to enable a user to
at least listen through the headset 1000 to audio provided
by the wired device 990. Where the control box 300 in-
corporates the manually-operable controls 335, the man-
ually-operable controls 335 may enable a user of the
headset 1000 to coordinate the transfer of audio among
the headset 1000, the wireless device 980, the wired de-
vice 990, and whatever communications device to which
the headset 1000 may be coupled via the lower cable
400.
[0015] Figure 2 depicts a possible embodiment of an
electrical architecture 2000 that may be employed by the
communications headset 1000. To facilitate understand-
ing, the headset 1000 is depicted as being coupled to a
communications device 9000 (e.g., an ICS or radio) with
only portions of the communications device 9000 needed
to facilitate discussion being depicted (in broken lines)
for sake of visual clarity. Mirroring what was depicted in
Figure 1, Figure 2 depicts the coupling of the head as-
sembly 100 to the control box 300 via the upper cable
200, and depicts the coupling of the control box 300 to
the communications device 9000 via the lower cable 400.
However, Figure 2 further depicts individual conductors
of each of the cables 200 and 400.
[0016] It should again be noted that the audio circuit
600 may be carried entirely within the casing of only one
of the earpieces 110; or may be divided into multiple por-
tions, possibly with a portion within the casings of each
of the earpieces 110 (in variants of the headset 1000
having a pair of the earpieces 110), and/or with a portion
within the casing 120 that carries the microphone 125,
and/or with one or more portions distributed elsewhere
in the structure of the communications headset 1000.
Thus, although Figure 2 and subsequent figures depict
the audio circuit 600 with a single block for sake of clarity,
this should not be taken as an indication that the entirety
of the audio circuit 600 is disposed at a single location
of the structure of the headset 1000.
[0017] As depicted, in the electrical architecture 2000,
audio-left and audio-right signals, along with an accom-
panying common system-gnd serving as a signal return,
extend between the communications device 9000 and
corresponding ones of the acoustic drivers 115 through
conductors within the head assembly 100, conductors of
the cables 200 and 400, and portions of the circuits 600
and 700. Specifically, one of the acoustic drivers 115 is
coupled to the communications device 9000 through sys-
tem-gnd conductors 117, 217 and 417; through audio-
left conductors 118,218 and 418; and through portions
of the circuits 600 and 700 (as depicted with dotted lines).
The other of the acoustic drivers 115 is coupled to the
communications device 9000 through the same system-

gnd conductors; through audio-right conductors 119, 219
and 419; and also through portions of the circuits 600
and 700. The provision of the separate audio-left and
audio-right signals enables the provision of stereo audio
to the ears of a user of the headset 1000.
[0018] As also depicted, mic-high and mic-low signals
extend between the communications device 9000 and
the microphone 125 also through conductors within the
head assembly 100, conductors of the cables 200 and
400, and portions of the circuits 600 and 700. Specifically,
the microphone 125 is coupled to the communications
device 9000 through mic-low conductors 127, 227 and
427; through mic-high conductors 128, 228 and 428; and
through portions of the circuits 600 and 700. As will be
familiar to those skilled in the art, widespread industry
practice and/or government regulations in specific indus-
tries often dictate that specific forms of communications
device (e.g., a radio built into an airplane or armored mil-
itary vehicle) provide a microphone bias voltage across
the conductors associated with coupling a headset mi-
crophone to those forms of communications device to
accommodate some types of microphones requiring a
bias voltage.
[0019] As will be familiar to those skilled in the art, it is
considered a best practice to maintain the conductors
coupling a headset microphone to an ICS or radio (e.g.,
the conductors mic-low and mic-high depicted in Figure
2) as entirely separate from the conductors coupling a
headset acoustic driver to an ICS or radio (e.g., the con-
ductors audio-left, audio-right and system-gnd depicted
in Figure 2). As part of such best practice, any coupling
of any ground conductors among the conductors asso-
ciated with that microphone and those associated with
that acoustic driver occurs only within the ICS or radio
(as depicted with a dotted line) in an effort to avoid the
creation of a ground loop extending along the length of
whatever cabling couples a headset to an ICS or radio.
[0020] Further, and with somewhat less consistency
even within a given industry, various forms of communi-
cations device may or may not provide a communications
headset with electric power via still another conductor
coupling that communications device to that headset.
Where such power is provided, it is usually referenced
to whatever ground conductor is associated with an
acoustic driver of that headset (e.g., the system-gnd con-
ductor 417), and not one of the conductors associated
with a microphone of that headset. As depicted and dis-
cussed in reference to Figure 1, the lower cable 400 may
be detachable from the control box 300 of the communi-
cations headset 1000 to allow different versions of the
lower cable 400 having different versions of the connec-
tor(s) 490 to be used in order to accommodate different
forms of a communications device. As will be familiar to
those skilled in the art, the different versions of mating
connectors with which the communications device 9000
is provided may or may not support the provision of elec-
tric power to a headset, and thus, this is among the dif-
ferences that may be accommodated with different ver-
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sions of the lower cable 400. It is for this reason that the
communications device power conductor 447 is shown
as a dotted line, since it may or may not be present de-
pending on the version of the lower cable 400 that is
used. As will also be familiar to those skilled in the art,
even where the communications device 9000 does pro-
vide electric power and the version of the lower cable
400 used supports conveying that electric power to the
control box 300, such provision of electric power by the
communications device 9000 to the headset 1000 does
not occur at times when the lower cable 400 has not been
coupled by a user to a mating connecting of the commu-
nications device 9000. It is for this reason that the com-
munications device 9000 is also depicted with dotted
lines.
[0021] Thus, as depicted, the control circuit 700 is pro-
vided with power, possibly from one or both of commu-
nications device 9000 via the communications device
power conductor 447 and the battery 345, or possibly
solely from the battery 345. In keeping with other best
practices, a ground conductor of the battery 345 is typi-
cally coupled to the common system-gnd (as depicted
with a dotted line). As will be explained in greater detail,
the communications headset 1000 may use electric pow-
er in performing various functions including, and not lim-
ited to, amplifying audio that is acoustically output by the
acoustic drivers 115, pre-amplifying audio detected by
the microphone 125, providing one or more forms of ANR,
powering a wireless transceiver to send and/or receive
audio (e.g., whatever wireless transceiver may be used
to form the communications link 985), performing any of
a variety of forms of signal processing on audio acousti-
cally output by the acoustic drivers 115 and/or detected
by the microphone 125, and/or providing a talk-through
(TT) function enabling selective passage of speech
sounds from the environment external to the casings 110
through whatever passive noise reduction (PNR) and/or
ANR that may be provided by the communications head-
set 1000 so as to reach the ears of a user.
[0022] As will also be explained in greater detail, one
or more conductors of the upper cable 200 convey power
provided to the control circuit 700 from whatever source
(i.e., at the location of the control box 300) to the audio
circuit 600 (i.e., to the location of the head assembly 100).
More specifically, and again referring to the electrical ar-
chitecture 2000 depicted in Figure 2, at least a head as-
sembly power conductor 247 is employed to convey pow-
er of varying voltage level from the control circuit 700 to
the audio control 600. In recognition of the generally ac-
cepted practice of maintaining the mic-high and mic-low
signals as being as separate from other signals as pos-
sible, in the electrical architecture 2000, the system-gnd
conductor 217 is employed as the return path for the cur-
rent flow of the electrical power provided via the head
assembly power conductor 247. The varying voltage is
employed to control the one or more possible functions
performed by the audio circuit 600 without requiring one
more distinct control signal conductors being added to

the upper cable 200 and/or requiring either of the circuits
600 or 700 being made more complex to add the capa-
bility encode and decode serially-transmitted command
signals. In other words, the head assembly power con-
ductor 247, which might otherwise have been employed
to do nothing more than to convey electric power, is also
employed as a control signal conductor. And as will be-
come apparent, the added complexity to the circuits 600
and 700 that is required to support this control signaling
mechanism is quite minimal, requiring no form of
processing device or memory device to store a sequence
of instructions. As will be explained in greater detail, what
the audio circuit 600 is signaled to do in performing one
or more functions may be determined by a user through
their operation of the manually-operable controls 335
and/or may be determined in a more automated manner
in response to available electric power.
[0023] Removing the need to add one or more signal
conductors to the upper cable 200 through such dual use
of one or more conductors that would otherwise only con-
vey electric power yields a number of advantages. With
fewer conductors, the upper cable 200 can be made light-
er, resulting in less "tugging" on one of the earpieces 110
being felt by a user of the communications headset 1000,
which can be uncomfortable and/or distracting, as well
as potentially causing one of the earpieces 110 to be
more likely to become dislodged from its proper location
relative to one of the user’s ears. Both ease and cost of
manufacturing are able to be improved. As those skilled
in the art will readily recognize, having fewer conductors
within the upper cable 200 makes fabrication, especially
where the upper cable 200 is to be formed with a coiled
shape, much easier. Also, the lesser quantity of conduc-
tors results in a lesser overall materials cost. Further, as
those skilled in the art will readily recognize, each con-
ductor conveying a signal (other than at least DC power)
added to a multiconductor cable adds another possible
"antenna-like" emitter and/or receiver of electromagnetic
interference (EMI), as such signals are typically driven
onto conductors and received from such conductors us-
ing components that present a relatively high impedance
to a ground. In contrast, conductors conveying DC elec-
tric power tend to be driven by power supply components
that present what is essentially an AC-coupled short to
a ground, thereby minimizing EMI-induced signals.
[0024] Further, this use of voltage levels as a control
signaling mechanism yields advantages. Were digital se-
rial signaling used to convey commands, each convey-
ance of any command would be effected by the use of a
number of signal transitions (e.g., high-to-low and low-
to-high voltage level transitions, or forward-to-reverse
and reverse-to-forward current flow transitions) being
made on a signal conductor to convey the binary O’s and
1’s representing each command (possibly including par-
ity bits, checksum bits, start bits, stop bits and/or other
protocol features) which could generate EMI inducing
stray signals on one or more of the other adjacent con-
ductors. Depending on the complexity of the protocol,
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there may be still more of such EMI caused by a recurring
clock signal. By contrast, the provision of DC voltage lev-
els that make only a single transition (from one voltage
level to another) to convey a change in functions enabled
and/or a selection of a setting on a relatively infrequent
basis greatly reduces instances in which interference
may be induced on one or more other conductors.
[0025] Still further, as will be familiar to those skilled in
the art, especially including the use of communications
headsets in aviation, government regulations often re-
quire that a degree of "failsafe" design be employed in
communications headsets such that the basic function-
ality required in a communications headset for it to be
used with a communications device in carrying out two-
way communications not be lost as a result of a loss of
power to the communications headset. Thus, the acous-
tic drivers 115 and the microphone 125 must still be op-
erational even if no power is provided by the communi-
cations device 9000, by the battery 345, or by any other
source. For this reason, it is common practice to provide
such features in the audio circuit 600 as a mechanism
for signals employed in the operation of the acoustic driv-
ers 115 and the microphone 125 to bypass any amplifi-
cation or other circuitry when such power loss occurs. It
is also for this reason that the complexities added through
the inclusion of any form of processing device or memory
device to support the performance of one or more func-
tions via execution of a sequence of instructions is gen-
erally not deemed desirable. There is a pervasively held
principle of design in communications headsets (espe-
cially for such applications as aviation) that "simpler is
better" in all aspects of design.
[0026] Figure 3 depicts portions of a variant of the elec-
trical architecture 2000 introduced in Figure 2 germane
to discussing the provision of electric power and use of
its voltage level as a control signaling mechanism. Thus,
portions more germane to discussing the conveyance of
audio signals among components of the communications
headset 1000 have been omitted for sake of clarity.
[0027] As depicted, the control circuit 700 in this variant
of the electrical architecture 2000 incorporates one or
more of a control interface 735 by which the control circuit
700 is coupled to the user-operable controls 335, a trans-
ceiver 785 enabling the communications headset 1000
to form the wireless link 985 with the wireless device 980,
and an auxiliary interface 795 enabling the communica-
tions headset 1000 to be coupled to the wired device
990. The control circuit 700 also incorporates a power
circuit 745 to receive electric power from the communi-
cations device 9000 (where a variant of the lower cable
400 that is in use and the communications device 9000
both support such provision of power, as previously dis-
cussed) and from the battery 345, and to control the use
of that electric power by other components of the com-
munications headset 1000.
[0028] As depicted, the audio circuit 600 in this variant
of the electrical architecture 2000 incorporates one or
more of an amplifier 615 to amplify audio signals with

which the acoustic drivers 115 are driven to acoustically
output audio, and an ANR circuit 695 by which the audio
circuit 600 is coupled to one or more ANR microphones
195 to generate anti-noise sounds for acoustic output by
the acoustic driver 115 (along with audio associated with
communications) to provide ANR. The audio circuit 600
also incorporates a power circuit 645 coupled through at
least the system-gnd conductor 217 and the head as-
sembly power conductor 247 to the power circuit 745 of
the control circuit 700, and cooperating with the power
circuit 745 to control use of electric power by other com-
ponents of the communications headset 1000 and/or
control one or more settings.
[0029] The cooperation between the power circuits
645 and 745 in controlling use of electric power by other
components of the communications headset 1000 and/or
one or more settings is at least partially effected through
the selective provision of electric power by the power
circuit 745 to the power circuit 645 with a selectable volt-
age level through at least the head assembly power con-
ductor 247, with the system-gnd conductor 217 acting as
the current flow return path. With the system-gnd con-
ductor 217 acting as that return path, the voltage level
detected by the power circuit 645 on the head assembly
power conductor 247 is referenced to the system-gnd
conductor 217, and this is why the visual inset provided
in Figure 3 (within a circular bubble) depicts various volt-
age levels (i.e., Va, Vb and Vc) with reference to the
ground voltage level on the system-gnd conductor 217
at the location of the power circuit 645. It should be noted
that although all of the voltage levels Va, Vb and Vc pro-
vided on the head assembly power conductor 247 are
depicted as higher than the ground voltage level of the
system-gnd conductor 217, other embodiments are pos-
sible in which some or all of the voltage levels that may
be provided on the head assembly power conductor 247
may be lower than the ground voltage level. It should
also be noted that although a quantity of three voltage
levels Va, Vb and Vc (in addition to the ground voltage
level of the system-gnd conductor 217) are depicted, oth-
er embodiments are possible in which a lesser or greater
quantity of voltage levels may be used.
[0030] Further, although the voltage levels on the head
assembly power conductor 247 are depicted and dis-
cussed herein as being referenced to the system-gnd
conductor 217, which has a contracted form of the word
"ground" in its name, and although it is contemplated that
the system-gnd conductor 217 is indeed meant to be cou-
pled to a ground of the communications device 9000,
those skilled in the art will readily recognize that the
"ground voltage level" present on the system-gnd con-
ductor 217 may differ from other ground voltage levels
present on other ground conductors present within the
communications headset 1000 and/or provided by the
communications device 9000. For example, it may be
that the ground voltage level present on the system-gnd
conductor 217 may, in fact, be a positive or negative volt-
age level relative to the system-gnd conductor 417 that
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is driven onto the system-gnd conductor 217 by a power
source within the control box 300 or elsewhere within the
communications headset 1000. Such a positive or neg-
ative voltage may be placed on the system-gnd conduc-
tor 217, for example, to support operation of the amplifier
615. Also for example, and as those skilled in the art will
readily recognize, it is not uncommon for a ground voltage
level to change or "drift" to some degree between oppo-
site ends of a relatively lengthy cable.
[0031] Indeed, as a result of the possibility of voltage
levels drifting somewhat between the circuits 600 and
700, largely as a result of the lengths of the system-gnd
conductor 217 and the head assembly power conductor
247, those skilled in the art will readily recognize that
detection of each of the voltages levels Va, Vb and Vc,
as well as a ground voltage level, on the head assembly
power conductor 247 relative to the system-gnd conduc-
tor 217 is likely best accomplished by defining voltage
ranges that correspond to each of these voltage levels,
and monitoring the head assembly power conductor 247
for a voltage level that falls within one of those ranges
relative to the system-gnd conductor 217. Therefore, al-
though the text of the present application discusses de-
tecting the voltage levels Va, Vb and Vc, as well as a
ground voltage level on the head assembly power con-
ductor 247 relative to the system-gnd conductor 217, in
actual implementation, voltage ranges allowing for some
amount of deviation from each of these expected voltage
levels are defined and the head assembly power con-
ductor 247 is monitored for a voltage level falling within
one of these voltage ranges relative to the system-gnd
conductor 217. Thus, for example, the voltage level Va
is deemed to have been detected if a voltage level is
detected that falls within a predefined range of voltages
that includes the expected voltage level Va. And thus,
also for example, a ground voltage level is detected on
the head assembly power conductor 247 if a voltage level
is detected that falls within a predefined range of voltages
that includes the ground voltage level present on the sys-
tem-gnd conductor 217.
[0032] Each of the voltage levels Va, Vb and Vc, as
well as the ground voltage level of the system-gnd con-
ductor, are assigned a meaning such that the power cir-
cuit 645 takes specific actions in response to being pro-
vided with each of these voltage levels by the power cir-
cuit 745. In one possible example, these different voltage
levels provide indications to the power circuit 645 of dif-
ferent ones and/or combinations of the amplifier 615 and
the ANR circuit 695 to either be provided with electric
power, or not. More specifically, in response to detecting
a ground voltage level on the head assembly power con-
ductor 247, the power circuit 645 provides no electric
power to either of the amplifier 615 or the ANR circuit
695; in response to detecting voltage level Vc, the power
circuit 645 provides electric power to the amplifier 615,
but not the ANR circuit 695; in response to detecting volt-
age level Vb, the power circuit 645 provides electric pow-
er to the ANR circuit 695, but not to the amplifier 615;

and in response to detecting voltage level Va, the power
circuit 645 provides electric power to both the amplifier
615 and the ANR circuit 695. It is in this way that the head
assembly power conductor 247 is caused to serve the
dual functions of conveying electric power for use by com-
ponents within the head assembly 100 and conveying an
indication of what components within the head assembly
100 are to be provided with electric power and/or other-
wise enabled. In other words, the head assembly power
conductor 247 is caused to serve as both a power con-
ductor and a control signal conductor.
[0033] It should be noted that although a ground volt-
age level on the system-gnd conductor 217 is given a
meaning such that the power circuit 645 provides no elec-
tric power to other components within the head assembly
100 in this example, one of the other voltage levels Va,
Vb or Vc could have been given this meaning in an al-
ternate example such that the power circuit 645 responds
in this manner and the ground voltage level could have
been given a meaning that includes causing the power
circuit 645 to provide electric power to one or more com-
ponents, instead of none. However, as those skilled in
the art will readily recognize, this would necessitate the
power circuit 645 being provided with electric power in
some other way than through the head assembly power
conductor 247 so that the power circuit 645 is able to
respond to detecting a ground voltage level by providing
power to those one or more components. Such other way
may very well require the addition of another conductor
to the upper cable 200. Thus, giving the ground voltage
level a meaning such that the power circuit 645 provides
no electric power to other components is inherently sim-
pler such that it may well be deemed desirable, since the
provision of a ground voltage level on the head assembly
power conductor 247 results in little or no voltage differ-
ential being present across the conductors 217 and 247,
causing the power circuit 645 to be provided with sub-
stantially no electric power. It follows that where the pow-
er circuit 645, itself, is provided with no power, it would
then be rendered incapable of directly providing electric
power to another component of the head assembly 100,
and thus, giving the ground voltage level a meaning of
no electric power being provided to other components
could very well simplify the internal electrical architecture
of the power circuit 645.
[0034] It should also be noted that as an alternative to
actually driving the head assembly power conductor 247
with a voltage level that is substantially similar to the
ground voltage level present on the system-gnd conduc-
tor 217 (perhaps by the power circuit 745 coupling the
head assembly power conductor 247 to the system-gnd
conductor 217), the power circuit 745 could simply en-
tirely disconnect the head assembly power conductor
247 such that no voltage level is driven onto that conduc-
tor. This would effectively achieve the same result as
driving that conductor with a ground level voltage inas-
much as there would be no provision of power via that
conductor to the power circuit 645. As those skilled in the
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art will readily understand, simply disconnecting the head
assembly power conductor 247, rather than driving both
it and the system-gnd conductor 217 with the ground volt-
age level may aid in avoiding the creation of a ground
loop.
[0035] As hinted by the spacing between the depicted
voltage levels, the difference between the ground voltage
level and the closest of the other voltage levels (i.e., Vc)
is greater than the differences between other adjacent
voltage levels. It is not strictly necessary that this pattern
in differences between adjacent voltage levels be fol-
lowed. This pattern is derived from the current state of
semiconductor technology in which many electronic de-
vices require a power supply voltage no less than a level
typically between 1.5V and 5.0V, with semiconductor
technologies requiring less than a 2.0V power supply
voltage becoming commonplace in the industry. As will
be explained in greater detail, once a power supply volt-
age level of perhaps between 2.0V and 3.0V is provided,
the other voltage levels can differ from that power supply
voltage level by relatively small increments of 0.2V (pos-
sibly less) that are still enough to be easily distinguishable
with comparator devices.
[0036] It should further be noted that although in this
example each of the voltage levels that may be provided
on the head assembly power conductor 247 by the power
circuit 745 has been given a power-related meaning, one
or more of these voltage levels may be given a meaning
unrelated to the provision of power. For example, differ-
ent ones of the voltage levels Va, Vb and/or Vc may be
given meaning(s) such that a gain setting employed by
one or both of the amplifier 615 or the ANR circuit 695
may be altered. Or for example, different ones of the volt-
age levels Va, Vb and/or Vc may be given meaning(s)
such that the microphone 125 may be muted and/or the
assignment of left and right audio channels to different
ones of the acoustic drivers 115 may be changed to mix
them into a single monaural audio channel and/or to swap
them. Or as a further example, different ones of these
voltage levels may be given meanings to choose different
equalization settings, to choose between the use of an
electret or a dynamic microphone, to enable or disable
a talk-through feature, to change gain levels of some form
of ANR, and/or to place at least a portion of the headset
1000 in a diagnostics mode.
[0037] By way of more specific example, one or more
of these voltage levels may be employed to signal the
ANR circuit 695 to provide only one or the other of feed-
back-based or feedforward-based forms of ANR, where
the ANR circuit 695 is capable of providing either or both.
As those familiar with ANR will readily recognize, both
forms of ANR entail detecting unwanted noise sounds
with one or more microphones, deriving anti-noise
sounds and then acoustically outputting those anti-noise
sounds at a location and with a timing selected to cause
destructive acoustic interference with the unwanted
noise sounds to at least reduce their acoustic amplitude.
In embodiments in which the communications headset

1000 incorporates feedforward-based ANR, one or more
microphones (e.g., the microphones 195) are carried by
portions of the headset 1000 (preferably, the casings of
the earpieces 110) such that they are acoustically cou-
pled to the environment external to the acoustic volumes
enclosed by the earpieces 110 in the vicinity of each ear
in order to detect unwanted noise sounds in that external
environment. In embodiments in which the communica-
tions headset 1000 incorporates feedback-based ANR,
one or more microphones (e.g., the microphones 195)
are carried within the acoustic volumes enclosed by the
earpieces 110 in the vicinity of each ear in order to detect
unwanted noise sounds from that external environment
that have entered into the enclosed acoustic volumes.
With either form of ANR, the ANR circuit 695 receives
electrical signals representing the unwanted noise
sounds from those microphones, and employs those
noise sounds as reference sounds from which to gener-
ate the anti-noise sounds, which are then provided to the
amplifier 615 to drive the acoustic drivers 115 to acous-
tically output the anti-noise sounds. As those skilled in
the details of ANR will readily recognize, the coexistence
of the microphones within the enclosed acoustic volumes
and the acoustic drivers 115 creates a partially electrical
and partially acoustic feedback loop -- hence the term
feedback-based ANR. In contrast, the acoustic coupling
of microphones to the external environment in support
of creating anti-noise sounds for acoustic output by the
acoustic drivers 115 within the enclosed acoustic vol-
umes does not form a feedback loop.
[0038] The ANR circuit 695 may be designed in such
a manner as to combine common elements needed to
implement both feedback-based and feedforward-based
ANR to avoid duplication. Thus, where it is desired to
provide only feedback-based ANR, and not feedforward-
based ANR (perhaps in a situation in which noise sounds
in the external environment are simply too loud to enable
microphones that are acoustically coupled to that envi-
ronment to continue to be linear in their acoustic-to-elec-
trical conversion), the ANR circuit 695 may respond to a
voltage level indicating this choice by removing micro-
phone bias voltage(s) from those external microphones
and/or from whatever pre-amplifier may be associated
with those microphones. Similarly, where it is desired to
provide only feedforward-based ANR, and not feedback-
based ANR (perhaps in a situation in which the provision
of feedback-based ANR has become unstable, resulting
in the generation of a "squeal" sound or other acoustic
artifact), the ANR circuit 695 may respond to a voltage
level indicating this choice by removing microphone bias
voltage(s) from those microphones within the enclosed
acoustic volumes and/or from whatever pre-amplifier
may be associated with those microphones.
[0039] In various possible variations of the electrical
architecture 2000, the power circuit 745 may be caused
to provide a particular one of the voltage levels Va-Vc or
the ground voltage level on the head assembly power
conductor 247 in response to one or both of operation of
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the manually-operable control(s) 335 or a detected
change in available electric power. For example, the
manually-operable control(s) 335 may include one or
more rocker switches, pushbutton switches, lever switch-
es, slide switches and/or rotary switches that enable a
user of the communications headset 1000 to choose
whether they desire to have amplification of audio acous-
tically output by the acoustic driver 115 (i.e., whether they
desire to make use of the amplifier 615), or desire to have
ANR to block out unwanted environmental sounds (i.e.,
whether they desire to make use of the ANR circuit 695),
or desire to have both. Indications of manual operation
of the manually-operable control(s) 335 are detected by
the control interface 735, and indications of such manual
operation are relayed to the power circuit 745, causing
the power circuit 745 to provide an appropriate voltage
level on the head assembly power conductor 247 to direct
the actions of the power circuit 645.
[0040] Alternatively or additionally, the power circuit
745 may monitor whatever electrical power is available
from one or both of the battery 345 and the communica-
tions device 9000 (through an appropriate version of the
lower cable 400), and may respond to detected shortfalls
in available electric power by driving particular voltage
levels onto the head assembly power conductor 247 to
cause the power circuit 645 to either provide electric pow-
er to or disconnect electrical power from one or both of
the amplifier 615 and the ANR circuit 695 as appropriate.
More precisely, the power circuit 745 may provide a first
voltage level to the power circuit 645 signaling the power
circuit 645 to provide electric power to both of the ampli-
fier 615 and the ANR circuit 695 in response to there
being electrical power provided by the communications
device 9000; may provide a second voltage level to the
power circuit 645 signaling the power circuit 645 to pro-
vide electrical power to only one of the amplifier 615 or
the ANR circuit 695; and may provide a third voltage level
to the power circuit 645 signaling the power circuit 645
to provide no power to either of the amplifier 615 or the
ANR circuit 695 (with the third voltage level possibly being
the ground voltage level or a complete absence of the
driving of any voltage level onto the head assembly power
conductor 247).
[0041] Figure 4 depicts portions (similar to what por-
tions were selected to be depicted in Figure 3) of another
possible embodiment of an electrical architecture 2100
that may be employed by the communications headset
1000. Thus, similar to Figure 3, portions more germane
to discussing the provision of electric power and use of
its voltage as a control signaling mechanism are depict-
ed, while portions more germane to discussing the con-
veyance of audio signals among components of the com-
munications headset 1000 have been omitted for sake
of clarity.
[0042] The electrical architectures 2100 and 2200 are
substantially similar, and therefore, a fuller depiction of
more of the electrical architecture 2100 similar to Figure
2 is deemed unnecessary. However, one significant dif-

ference between these electrical architectures is the use
of a pair of conductors, namely an ANR-power conductor
247a and a TT-power conductor 247b, in the electrical
architecture 2100 in place of the single conductor 247 in
the electrical architecture 2000. Another significant dif-
ference between these electrical architectures is the ad-
dition of a talk-through circuit (TT circuit) 685 that may
cooperate with and/or be combined with the ANR circuit
695 at least in sharing use of ones of the microphones
195 acoustically coupled to the external environment to
provide TT functionality alongside feedforward-based
ANR functionality. Alternatively, the TT circuit 685 may
be coupled to separate microphones (not shown) that
are in no way shared with the ANR circuit 695, especially
where the ANR circuit 695 supports only feedback-based
ANR.
[0043] The ANR-power conductor 247a is employed
by the power circuit 745 to enable cooperation with the
power circuit 645 by providing electric power to the ANR
circuit 695 through that conductor at selected voltage lev-
els relative to the system-gnd conductor 217. As indicat-
ed by the visual inset associated with the ANR-power
conductor 247a, the power circuit 745 may provide either
a 3.45V DC voltage level or ground voltage level on that
conductor. Upon receipt of the 3.45V DC voltage level,
the power circuit 645 provides electric power to the ANR
circuit 695, and upon receipt of the ground voltage level,
the power circuit 645 ceases providing power to the ANR
circuit 695.
[0044] The TT-power conductor 247b is employed by
the power circuit 745 to enable cooperation with the pow-
er circuit 645 by providing electric power to the TT circuit
685 through that conductor at selected voltage levels rel-
ative to the system-gnd conductor 217. As indicated by
the visual inset associated with the TT-power conductor
247b, the power circuit may provide any one of a ground,
a 2.8V DC, a 3.0V DC or a 3.2V DC voltage level on that
conductor. Upon receipt of any of the 2.8V to 3.2V DC
voltage levels, the power circuit 645 provides electric
power to the TT circuit 685, and upon receipt of the
ground voltage level, the power circuit 645 ceases pro-
viding electric power to the TT circuit 685. Further, upon
receipt of the 2.8V DC voltage level, the TT circuit 685
gain is set to 0dB; upon receipt of the 3.0V DC voltage
level, the TT circuit 685 gain is set to 5dB; and upon
receipt of the 3.2V DC voltage level, the TT circuit 685
gain is set to 10dB. In some variations, the power circuit
645 signals the TT circuit 685 concerning what gain to
set for use in providing TT (talk-through) functionality,
and in alternate variations, the power circuit 645 passes
on the voltage level received via the TT-power conductor
247b to enable the TT circuit 685 to determine what gain
to set. Thus, the TT-power conductor 247b serves dual
roles, conveying power to the power circuit 645 for the
provision of power to at least the TT circuit 685, and con-
veying control signals controlling an aspect of a function
of the headset 1000 unrelated to the provision of electric
power.
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[0045] Depending on whether or not the audio circuit
600 incorporates other components requiring electric
power (e.g., the amplifier 615, as depicted), the power
circuit 645 may incorporate a power multiplexer (not
shown) or other similar circuitry to enable power from
either of the conductors 247a or 247b to be provided to
those other components. Thus, those other components
are provided with electric power regardless of which of
the conductors 247a or 247b convey it, and thus, a sep-
arate power conductor for those other components need
not be added to the upper cable 200.
[0046] Like feedforward-based ANR, TT (talk-through)
functionality provided by a headset requires the place-
ment of one or more microphones on some external por-
tion of that headset. However, TT functionality entails
detecting speech sounds occurring within the environ-
ment external to that headset with those microphones to
enable those sounds to be conveyed into the acoustic
volume enclosed by the combination of a casing and an
ear canal. TT functionality is essentially allowing speech
sounds to pass through whatever ANR and/or PNR (pas-
sive noise reduction) may be provided by electronic
and/or structural components of a headset that otherwise
serve to at least reduce the sounds in the external envi-
ronment (including noise and speech) that are allowed
to reach an ear. Combining ANR, PNR and TT function-
ality is meant to reduce environmental noise sounds that
reach an ear, while still allowing speech sounds of a near-
by person to do so.
[0047] Figure 5 depicts possible implementation de-
tails of subparts of the portions of the electrical architec-
ture 2100 depicted in Figure 4, most especially internal
elements of the power circuits 645 and 745 of the elec-
trical architecture 2100.
[0048] As depicted, the power circuit 745 incorporates
a voltage regulator 748, of which an output and a feed-
back input are coupled to a resistor network and a four-
position slide switch variant (or other variant) of one of
the manually-operable controls 335. By operation of this
manually-operable control 335, a user of the communi-
cations headset 1000 is able to change the voltage level
of the output of the voltage regulator 748, which is cou-
pled to the TT-power conductor 247b. Thus, with this
manually-operable control 335, a user is able to directly
select which one of the possible voltage levels discussed
in reference to Figure 4 will be driven onto the TT-power
conductor 247b.
[0049] As depicted, the power circuit 645 incorporates
a power multiplexer 647 receiving whatever electric pow-
er is provided through each of the conductors 247a and
247b by the power circuit 745, and selecting electric pow-
er to provide to one or more other components within the
head assembly 100 from whichever one of these two
conductors is conveying electric power with the highest
voltage. The power circuit 645 also incorporates a volt-
age regulator 648 coupled to the TT circuit 685, which is
coupled to and cooperates with both a resistor network
and a pair of comparators 688 to decode the meaning of

whatever voltage level is placed on the TT-power con-
ductor 247b by the voltage regulator 748 under the con-
trol of the four-position slide switch variant of one of the
manually-operable controls 335. The voltage regulator
648 receives electric power from the TT-power conductor
247b and outputs electric power to both the TT circuit
685 and a portion of that resistor network at a predeter-
mined voltage level. The comparators 688 perform com-
parisons of whatever voltage is present on the TT-power
conductor 247b to divided versions of the voltage level
output by the voltage regulator 648 from that resistor net-
work. The comparators 688 cooperate to distinguish the
2.8V, 3.0V and 3.2V DC voltage levels and convey the
results of their comparisons to the TT circuit 685 to pro-
vide the TT circuit 685 with an indication of what gain to
employ.
[0050] As can be seen in Figure 5, the circuitry neces-
sary to selectively provide electric power with controllable
voltage levels that serve as control signals, and the cir-
cuitry necessary to distinguish those voltage levels adds
relatively minor complexity to the overall electrical archi-
tecture 2100.
[0051] Figure 6 depicts alternate possible implemen-
tation details of subparts of the portions of the electrical
architecture 2100 depicted in Figure 4, most especially
internal elements of the power circuits 645 and 745 of
the electrical architecture 2100. The depiction of the pow-
er circuit 745, manually-operable control(s) 335 and bat-
tery 345 in Figure 6 is very much the same as in Figure 5.
[0052] Therefore, turning to the power circuit 645, as
in Figure 5, the power circuit 645 is again depicted as
incorporating the power multiplexer 647, the voltage reg-
ulator 648, and the pair of comparators 688. Also again,
the outputs of the comparators 688 are coupled to the
TT circuit 685. However, in Figure 6, the power circuit
645 is depicted as additionally incorporating a TT bias
voltage regulator 643, an ANR bias voltage regulator 644,
and the ANR circuit 695 is depicted as being more inte-
grated with the amplifier 615. Also, in Figure 6, the output
of the power multiplexer is coupled to the ANR circuit 695
and the TT circuit 685. As previously discussed in this
text, at least one of the microphones 195 is coupled to
the ANR circuit 695, however, unlike what has been pre-
viously discussed, at least one an additional microphone
185 is coupled to the TT circuit 685, and further, the mi-
crophone 185 is not shared with the ANR circuit 695. In
this depicted embodiment, it may be that the depicted
microphone 195 is positioned within the acoustic volume
enclosed by the casing of one of the earpieces 110 (i.e.,
positioned to enable its use as part of providing feedback-
based ANR), while the depicted microphone 185 is car-
ried on a portion of the headset 1000 that enables it be
acoustically coupled to the environment external to at
least that enclosed acoustic volume (i.e., positioned to
enable its use as part of providing at least talk-through
functionality).
[0053] The ANR bias voltage regulator 644 and the
power multiplexer 647 are both coupled to and receive
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whatever electric power may be provided through the
ANR-power conductor 247a. Similarly, the TT bias volt-
age regulator 643, the power multiplexer 647, the voltage
regulator 648 and each of the two comparators 688 are
coupled to and receive whatever electric power may be
provided through the TT-power conductor 247b. The
power multiplexer 647 selects from between the electric
power provided on the ANR-power conductor 247a and
the electric power provided on the TT-power conductor
247b, depending on whichever is provided at a higher
voltage level relative to the system-gnd conductor 217
(not shown in Figure 6 for sake of visual clarity). The
power multiplexer 647 outputs the selected one of these
to both the TT circuit 685 and the combination of the ANR
circuit 695 and the amplifier 615. Presuming that electric
power is provided to their respective inputs, the ANR bias
voltage regulator 644 provides its regulated microphone
bias voltage to the microphone 195 through a resistor,
the TT bias voltage regulator 643 provides its regulated
microphone bias voltage to the microphone 185, and the
voltage regulator 648 provides its regulated reference
voltage to the comparators 688 through the depicted volt-
age divider network made up of resistors.
[0054] The ANR circuit 695 and the amplifier 615 is
depicted and discussed as combined herein in recogni-
tion of the high likelihood that the amplifier 615 would be
included as a component of the electrical and acoustic
feedback loop formed by the combination of the ANR
circuit 695, the microphone 195 and one of the acoustic
drivers 115 (not shown in Figure 6 for sake of visual clar-
ity). It is due to use of the amplifier 615 in driving the
acoustic drivers 115 with whatever audio they are to
acoustically output, this combination of the ANR circuit
695 and the amplifier 615 is always provided with elec-
trical power through the multiplexer 647 when the provi-
sion of either ANR or talk-through is being enabled.
Therefore, instead of controlling whether feedback-
based ANR is provided by either providing or not provid-
ing electric power to the ANR circuit 695, this is instead
done by either providing or not providing a bias voltage
to the microphone 195 by selectively providing or not
providing electric power to the ANR bias voltage regulator
644 through the ANR-power conductor.
[0055] The TT-circuit 685 is similarly always provided
with electric power through the power multiplexer 647,
regardless of whether that power is received via the ANR-
power conductor 247a or the TT-power conductor 247b.
Thus, controlling whether or not talk-through functionality
is provided is similarly accomplished in a manner not
unlike the controlling of ANR functionality, i.e., by either
providing or not providing electric power to the TT bias
voltage regulator 643 via the TT-power conductor 247b.
However, in addition to the selective provision or lack of
provision of electric power via the TT-power conductor
247b, whatever electric power may provided via the TT-
power conductor 247b is able to be provided with a volt-
age level that can be varied as a mechanism to control
a gain level employed in providing the talk-through func-

tionality. In other words, at times when electric power is
provided on the TT-power conductor 247b (thereby en-
abling the provision of a bias voltage to the microphone
185, and in turn, enabling the provision of TT functional-
ity), the gain by which voice sounds detected by the mi-
crophone 185 may be passed through and acoustically
output by at least one of the acoustic drivers 115 is se-
lectable through the provision of that electric power at
different voltage levels. These differing voltage levels are
detected by the comparators 688, which compare the
voltage level of the electric power received via the TT-
power conductor 247b to the regulated voltage output of
the voltage regulator 648.
[0056] It should be noted that although a single system-
gnd conductor extending between the audio circuit 600
and the control circuit 700 has been depicted and dis-
cussed herein as being employed as the return path for
both the provision of electric power and the provision of
left and right audio channels to the acoustic drivers 115,
other electrical architectures are envisioned in which sep-
arate ground conductors are employed as the return path
for the provision of power and as the return path for the
provision of left and right audio signals to the acoustic
drivers 115. Although at least in the aviation field, it is
common practice for an ICS to employ a single common
ground conductor for these two functions, and therefore,
it is likely that the lower cable 400 would convey a single
common ground conductor from the communications de-
vice 9000 to the control box 300 (at least where the com-
munications device 9000 is an ICS of an airplane), in
alternate electrical architectures, separate ground con-
ductors for these two functions may be provided within
the upper cable 200 in which they are coupled to each
other only at the location of the control circuit 700, and
maintained as separate within the audio circuit 600. In-
deed, it may be that such separation in ground conduc-
tors may be extended through the lower cable 400 such
that they are coupled to each other only at the location
of the connector(s) 490.
[0057] Other embodiments and implementations are
within the scope of the following claims and other claims
to which the applicant may be entitled.

Claims

1. A communications headset (1000) comprising:

a head assembly (100) comprising:

an earpiece (110) comprising a casing and
an acoustic driver (115) disposed therein;
and
a first microphone (125) positioned relative
to the casing of the earpiece towards the
vicinity of a mouth of a user of the commu-
nications headset;
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an audio circuit (600) electrically coupled to at
least the acoustic driver to perform at least two
different functions of the communications head-
set;
a control circuit (700); and
a first cable (200) comprising a first conductor
(217) and a second conductor (247) electrically
coupling the control circuit to the audio circuit to
enable the control circuit to provide electric pow-
er to the audio circuit to perform the at least two
different functions, wherein:

at least one portion of the audio circuit is
disposed within a portion of the head as-
sembly;
which of the at least two different functions
is performed by the audio circuit is deter-
mined by a voltage level of the electric pow-
er provided by the control circuit to the audio
circuit via the first and second conductors,
the voltage level being selected from a plu-
rality of predetermined voltage levels.

2. The communications headset (1000) of claim 1,
wherein:

the first microphone is disposed on a micro-
phone boom (122) extending towards the vicin-
ity of a mouth of a user from the casing of the
earpiece;
the at least one portion of the audio circuit is
disposed within the casing of the earpiece;
the control circuit is disposed within a control
box; and
the first cable extends between the casing of the
earpiece and the control box (355).

3. The communications headset (1000) of claim 1,
wherein the at least two functions are selected from
a group consisting of feedback-based ANR, feedfor-
ward-based ANR, talk-through, a diagnostic mode,
and wireless communications with a wireless device.

4. The communications headset (1000) of claim 1,
wherein the at least two functions comprise operat-
ing the audio circuit at at least two different gain set-
tings.

5. The communications headset (1000) of claim 1,
wherein the electric power provided by the control
circuit to the audio circuit is provided to the control
circuit by at least one of a battery (345) of the com-
munications headset and a second cable (400) cou-
pled to the control circuit and comprising at least one
connector enabling the second cable to be coupled
to a communications device (9000).

6. The communications headset (1000) of claim 5,

wherein the control circuit monitors the electric pow-
er provided by the at least one of the battery and the
communications device, and selects the voltage lev-
el from among the plurality of voltage levels in re-
sponse to availability of electric power.

7. The communications headset (1000) of claim 1, fur-
ther comprising a manually-operable control (335)
coupled to the control circuit and operable by a user
of the communications headset to enable the user
to control which of the at least two functions is per-
formed by the audio circuit, wherein the control circuit
selects the voltage level from among the plurality of
voltage levels in response to operation of the man-
ually-operable control.

8. A method of controlling at least two different func-
tions performed by an audio circuit (600) of a com-
munications headset (1000), the method comprising
providing electrical power from a control circuit (700)
disposed within a first portion of the communications
headset having access to electrical power to the au-
dio circuit disposed within a second portion of the
communications headset through at least a pair of
conductors (217,257) of a cable (200) coupling the
first and second portions of the headset with a volt-
age level selected from a plurality of predetermined
voltage levels, wherein the selection of the voltage
level serves as a control signal to the audio circuit
to control the at least two different functions.

9. The method of claim 8, wherein the at least two func-
tions arse selected from a group consisting of feed-
back-based ANR, feedforward-based ANR, talk-
through, a diagnostic mode, and wireless communi-
cations with a wireless device.

10. The method of claim 8, wherein the at least two func-
tions comprise operating the audio circuit at at least
two different gain settings.

11. The method of claim 8, wherein the electric power
provided by the control circuit to the audio circuit is
provided to the control circuit by at least one of a
battery (345) of the communications headset and a
second cable coupled to the control circuit and com-
prising at least one connector enabling the second
cable to be coupled to a communications device
(9000).

12. The method of claim 11, wherein the control circuit
monitors the electric power provided by the at least
one of the battery and the communications device,
and selects the voltage level from among the plurality
of voltage levels in response to availability of electric
power.

13. The method of claim 8, wherein the control circuit
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selects the voltage level from among the plurality of
voltage levels in response to operation of a manually-
operable control coupled to the control circuit.

14. The communications headset (1000) of claim 1,
wherein
the two different functions performed by the audio
circuit comprise active noise reduction (ANR) and
talk-through,
the audio circuit is further configured to provide the
talk-through function at a plurality of gain levels,
the plurality of predetermined voltage levels includes
at least three different voltage levels, and
the audio circuit determines which of ANR or talk-
through to provide, and what gain level to use if talk-
through is provided, based on which of the plurality
of predetermined voltage levels the control circuit
provides to the audio circuit.

15. The communications headset (1000) of claim 1,
wherein
the control circuit comprises a voltage regulator, a
resistor network, and a manual input switch having
multiple positions,
the resistor network and the manual input switch are
connected between a regulated output and a feed-
back input of the voltage regulator, and
each position of the switch causes the resistor net-
work to couple a different portion of the voltage from
the regulated output to the feedback input,
such that the voltage regulator provides one of the
plurality of predetermined voltage levels to the first
conductor.

Patentansprüche

1. Kommunikationskopfhörer (1000), der Folgendes
umfasst:

eine Kopfanordnung (100), die Folgendes um-
fasst:

einen Ohrhörer (110), der ein Gehäuse und
einen akustischen Treiber (115), der darin
angeordnet ist, umfasst, und
ein erstes Mikrofon (125), das in Bezug zu
dem Gehäuse des Ohrhörers zu der Nähe
eines Munds eines Benutzers des Kommu-
nikationskopfhörers positioniert ist,
eine Audioschaltung (600), die elektrisch
mit mindestens dem akustischen Treiber
gekoppelt ist, um mindestens zwei unter-
schiedliche Funktionen des Kommunikati-
onskopfhörers auszuführen,
eine Steuerschaltung (700), und
ein erstes Kabel (200), das einen ersten Lei-
ter (217) und einen zweiten Leiter (247) um-

fasst, die die Steuerschaltung elektrisch mit
der Audioschaltung koppeln, um es der
Steuerschaltung zu ermöglichen, elektri-
schen Strom zu der Audioschaltung bereit-
zustellen, um die mindestens zwei unter-
schiedlichen Funktionen auszuführen,
wobei:

mindestens ein Abschnitt der Audio-
schaltung innerhalb eines Abschnitts
der Kopfanordnung angeordnet ist,
wobei welche der mindestens zwei un-
terschiedlichen Funktionen durch die
Audioschaltung ausgeführt wird durch
einen Spannungspegel des elektri-
schen Stroms, der von der Steuer-
schaltung zu der Audioschaltung über
den ersten und den zweiten Leiter be-
reitgestellt ist, bestimmt wird, wobei der
Spannungspegel aus einer Mehrzahl
von vorbestimmten Spannungspegeln
ausgewählt ist.

2. Kommunikationskopfhörer (1000) nach Anspruch 1,
wobei
das erste Mikrofon auf einem Mikrofongalgen (122)
angeordnet ist, der sich zu der Nähe eines Munds
eines Benutzers von dem Gehäuse des Ohrhörers
erstreckt,
der mindestens eine Abschnitt der Audioschaltung
innerhalb des Gehäuses des Ohrhörers angeordnet
ist,
die Steuerschaltung innerhalb einer Steuerbox an-
geordnet ist, und
das erste Kabel sich zwischen dem Gehäuse des
Ohrhörers und der Steuerbox (355) erstreckt.

3. Kommunikationskopfhörer (1000) nach Anspruch 1,
wobei die mindestens zwei Funktionen aus einer
Gruppe ausgewählt sind, die aus rückkopplungsba-
sierter ANR, Optimalwert-basierter ANR, Durch-
sprechen, einem Diagnosemodus und drahtlosen
Kommunikationen mit einer drahtlosen Vorrichtung
bestehen.

4. Kommunikationskopfhörer (1000) nach Anspruch 1,
wobei die mindestens zwei Funktionen das Betrei-
ben der Audioschaltung an mindestens zwei unter-
schiedlichen Verstärkungseinstellungen umfassen.

5. Kommunikationskopfhörer (1000) nach Anspruch 1,
wobei der elektrische Strom, der durch die Steuer-
schaltung zu der Audioschaltung bereitgestellt wird,
der Steuerschaltung von einer Batterie (345) des
Kommunikationskopfhörers und/oder von einem
zweiten Kabel (400) bereitgestellt wird, das mit der
Steuerschaltung gekoppelt ist und mindestens einen
Steckverbinder aufweist, der es dem zweiten Kabel
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erlaubt, mit einer Kommunikationsvorrichtung
(9000) gekoppelt zu werden.

6. Kommunikationskopfhörer (1000) nach Anspruch 5,
wobei die Steuerschaltung den elektrischen Strom,
der von der mindestens einen Batterie und der Kom-
munikationsvorrichtung bereitgestellt wird, über-
wacht und den Spannungspegel aus der Mehrzahl
von Spannungspegeln als Reaktion auf Verfügbar-
keit elektrischen Stroms auswählt.

7. Kommunikationskopfhörer (1000) nach Anspruch 1,
der ferner eine manuell betätigbare Steuerung (335)
umfasst, die mit der Steuerschaltung gekoppelt ist
und von einem Benutzer des Kommunikationskopf-
hörers betätigt werden kann, um es dem Benutzer
zu ermöglichen zu steuern, welche der mindestens
zwei Funktionen von der Audioschaltung ausgeführt
wird, wobei die Steuerschaltung den Spannungspe-
gel aus der Mehrzahl von Spannungspegeln als Re-
aktion auf die Betätigung der manuell betätigbaren
Steuervorrichtung auswählt.

8. Verfahren zum Steuern von mindestens zwei unter-
schiedlichen Funktionen, die von einer Audioschal-
tung (600) eines Kommunikationskopfhörers (1000)
ausgeführt werden, wobei das Verfahren das Bereit-
stellen elektrischen Stroms von einer Steuerschal-
tung (700) umfasst, die innerhalb eines ersten Ab-
schnitts des Kommunikationskopfhörers angeord-
net ist, der Zugang zu elektrischem Strom hat, zu
der Audioschaltung innerhalb eines zweiten Ab-
schnitts des Kommunikationskopfhörers durch min-
destens ein Paar von Leitern (217, 257) des Kabels
(200), das den ersten und den zweiten Abschnitt des
Kopfhörers mit einem zweiten Spannungspegel kop-
pelt, der aus einer Mehrzahl von vorbestimmten
Spannungspegeln ausgewählt ist, wobei das Aus-
wählen des Spannungspegeln als ein Steuersignal
zu der Audioschaltung dient, um die mindestens
zwei unterschiedlichen Funktionen zu steuern.

9. Verfahren nach Anspruch 8, wobei die mindestens
zwei Funktionen aus einer Gruppe ausgewählt wer-
den, die aus rückkopplungsbasierter ANR, Optimal-
wert-basierter ANR, Durchsprechen, einem Diagno-
semodus und drahtlosen Kommunikationen mit ei-
ner drahtlosen Vorrichtung besteht.

10. Verfahren nach Anspruch 8, wobei die mindestens
zwei Funktionen das Betreiben der Audioschaltung
an mindestens zwei unterschiedlichen Verstär-
kungseinstellungen umfasst.

11. Verfahren nach Anspruch 8, wobei der elektrische
Strom, der von der Steuerschaltung zu der Audio-
schaltung bereitgestellt wird, zu der Steuerschaltung
von der Batterie (345) des Kommunikationskopfhö-

rers und/oder einem zweiten Kabel bereitgestellt
wird, das mit der Steuerschaltung gekoppelt ist und
mindestens einen Steckverbinder umfasst, der es
ermöglicht, das zweite Kabel mit einer Kommunika-
tionsvorrichtung (9000) zu koppeln.

12. Verfahren nach Anspruch 11, wobei die Steuer-
schaltung den elektrischen Strom, der von der Bat-
terie und/oder der Kommunikationsvorrichtung be-
reitgestellt wird, überwacht und den Spannungspe-
gel aus der Mehrzahl von Spannungspegeln als Re-
aktion auf Verfügbarkeit elektrischen Stroms aus-
wählt.

13. Verfahren nach Anspruch 8, wobei die Steuerschal-
tung den Spannungspegel aus der Mehrzahl von
Spannungspegeln als Reaktion auf das Betätigen
der manuell betätigbaren Steuerung, die mit der
Steuerschaltung gekoppelt ist, auswählt.

14. Kommunikationskopfhörer (1000) nach Anspruch 1,
wobei
die zwei unterschiedlichen Funktionen, die von der
Audioschaltung ausgeführt werden, aktive Rausch-
unterdrückung (ANR) und Durchsprechen umfas-
sen,
die Audioschaltung ferner konfiguriert ist, um die
Durchsprechfunktion an einer Mehrzahl von Verstär-
kungspegeln bereitzustellen,
die mehreren vorbestimmten Spannungspegel min-
destens drei unterschiedliche Spannungspegel auf-
weisen, und
die Audioschaltung bestimmt, ob ANR oder Durch-
sprechen bereitgestellt wird, und welcher Verstär-
kungspegel zu verwenden ist, wenn Durchsprechen
bereitgestellt wird, basierend darauf, welchen aus
der Mehrzahl von vorbestimmten Spannungspegeln
die Steuerschaltung der Audioschaltung bereitstellt.

15. Kommunikationskopfhörer (1000) nach Anspruch 1,
wobei
die Steuerschaltung einen Spannungsregler, ein Wi-
derstandsnetzwerk und einen manuellen Eingangs-
schalter, der mehrere Positionen hat, umfasst,
das Widerstandsnetzwerk und der manuelle Ein-
gangsschalter zwischen einem regulierten Ausgang
und einem Rückkopplungseingang des Spannungs-
reglers angeschlossen sind, und
jede Position des Schalters das Widerstandsnetz-
werk veranlasst, einen unterschiedlichen Abschnitt
der Spannung von dem regulierten Ausgang zu dem
Rückkopplungseingang zu koppeln,
so dass der Spannungsregler einen aus der Mehr-
zahl von vorbestimmten Spannungspegeln zu dem
ersten Leiter bereitstellt.
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Revendications

1. Casque de communications (1000) comprenant :

un ensemble de tête (100) comprenant :

une oreillette (110) comprenant un boîtier
et un dispositif de commande acoustique
(115) placé dans celui-ci ; et
un premier microphone (125) placé, par
rapport au boîtier de l’oreillette, à proximité
de la bouche de l’utilisateur du casque de
communications ;
un circuit audio (600) relié électriquement
au moins au dispositif de commande acous-
tique pour exécuter au moins deux fonc-
tions différentes du casque de
communications ;
un circuit de commande (700) ; et
un premier câble (200) comprenant un pre-
mier conducteur (217) et un second con-
ducteur (247) reliant électriquement le cir-
cuit de commande au circuit audio pour per-
mettre au circuit de commande de fournir
de l’énergie électrique au circuit audio afin
d’exécuter les au moins deux fonctions dif-
férentes, dans lequel :

au moins une partie du circuit audio est
placée dans une partie de l’ensemble
de tête ;
le niveau de tension de l’énergie élec-
trique fournie par le circuit de comman-
de au circuit audio via les premier et
second conducteurs détermine laquel-
le des au moins deux fonctions diffé-
rentes est exécutée par le circuit audio,
le niveau de tension étant choisi parmi
une pluralité de niveaux de tension pré-
déterminés.

2. Casque de communications (1000) selon la reven-
dication 1, dans lequel :

le premier microphone est placé sur un bras de
microphone (122) qui part du boîtier de l’oreillet-
te pour arriver à proximité de la bouche de
l’utilisateur ;
l’au moins une partie du circuit audio est placée
dans le boîtier de l’oreillette ;
le circuit de commande est placé dans un boîtier
de commande ; et
le premier câble s’étend entre le boîtier de
l’oreillette et le boîtier de commande (355).

3. Casque de communications (1000) selon la reven-
dication 1, dans lequel les au moins deux fonctions
sont choisies dans un groupe constitué de l’ANR à

rétroaction, de l’ANR à réaction positive, de la com-
munication directe avec l’extérieur (« talk-
through »), du mode diagnostic, et des communica-
tions sans fil avec un dispositif sans fil.

4. Casque de communications (1000) selon la reven-
dication 1, dans lequel les au moins deux fonctions
comprennent l’utilisation du circuit audio à au moins
deux valeurs de gain différentes.

5. Casque de communications (1000) selon la reven-
dication 1, dans lequel l’énergie électrique fournie
par le circuit de commande au circuit audio est four-
nie au circuit de commande au moins soit par une
pile (345) du casque de communications, soit par un
second câble (400) relié au circuit de commande et
comprenant au moins un connecteur permettant de
relier le second câble à un dispositif de communica-
tions (9000).

6. Casque de communications (1000) selon la reven-
dication 5, dans lequel le circuit de commande con-
trôle l’énergie électrique fournie au moins soit par la
pile, soit par le dispositif de communications, et choi-
sit le niveau de tension parmi la pluralité de niveaux
de tension en réponse à l’énergie électrique dispo-
nible.

7. Casque de communications (1000) selon la reven-
dication 1, comprenant en outre une commande uti-
lisable manuellement (335) reliée au circuit de com-
mande et utilisable par l’utilisateur du casque de
communications pour permettre à l’utilisateur de
commander celle des au moins deux fonctions qui
est exécutée par le circuit audio, dans lequel le circuit
de commande choisit le niveau de tension parmi la
pluralité de niveaux de tension en réponse à l’utili-
sation de la commande utilisable manuellement.

8. Procédé pour commander au moins deux fonctions
différentes exécutées par un circuit audio (600) d’un
casque de communications (1000), le procédé com-
prenant la fourniture d’énergie électrique par un cir-
cuit de commande (700) placé dans une première
partie du casque de communications ayant accès à
l’énergie électrique au circuit audio placé dans une
seconde partie du casque de communications grâce
à au moins deux conducteurs (217, 257) d’un câble
(200) reliant les première et seconde parties du cas-
que avec un niveau de tension choisi parmi une plu-
ralité de niveaux de tension prédéterminés, dans le-
quel le choix du niveau de tension sert de signal de
commande au circuit audio pour commander les au
moins deux fonctions différentes.

9. Procédé selon la revendication 8, dans lequel les au
moins deux fonctions sont choisies dans un groupe
constitué de l’ANR à rétroaction, de l’ANR à réaction
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positive, de la communication (« talk-through »), du
mode diagnostic, et des communications sans fil
avec un dispositif sans fil.

10. Procédé selon la revendication 8, dans lequel les au
moins deux fonctions comprennent l’utilisation du
circuit audio à au moins deux valeurs de gain diffé-
rentes.

11. Procédé selon la revendication 8, dans lequel l’éner-
gie électrique fournie par le circuit de commande au
circuit audio est fournie au circuit de commande au
moins soit par une pile (345) du casque de commu-
nications, soit par un second câble relié au circuit de
commande et comprenant au moins un connecteur
permettant de relier le second câble à un dispositif
de communications (9000).

12. Procédé selon la revendication 11, dans lequel le
circuit de commande contrôle l’énergie électrique
fournie au moins soit par la pile, soit par le dispositif
de communications, et choisit le niveau de tension
parmi la pluralité de niveaux de tension en réponse
à l’énergie électrique disponible.

13. Procédé selon la revendication 8, dans lequel le cir-
cuit de commande choisit le niveau de tension parmi
la pluralité de niveaux de tension en réponse à l’uti-
lisation d’une commande utilisable manuellement
reliée au circuit de commande.

14. Casque de communications (1000) selon la reven-
dication 1, dans lequel les deux fonctions différentes
exécutées par le circuit audio comprennent la réduc-
tion active du bruit (ANR) et la communication directe
avec l’extérieur (« talk-through »), le circuit audio est
conçu en outre pour assurer la fonction de talk-throu-
gh à une pluralité de niveaux de gain,
la pluralité de niveaux de tension prédéterminés
comprend au moins trois niveaux de tension diffé-
rents, et
le circuit audio détermine la fonction à assurer, ANR
ou talk-through, et le niveau de gain à utiliser si la
fonction assurée est le talk-through, en fonction du
niveau de tension, parmi la pluralité de niveaux de
tension prédéterminés, que le circuit de commande
fournit au circuit audio.

15. Casque de communications (1000) selon la reven-
dication 1, dans lequel
le circuit de commande comprend un régulateur de
tension, un réseau de résistances, et un commuta-
teur d’entrée manuel ayant plusieurs positions,
le réseau de résistances et le commutateur d’entrée
manuel sont connectés entre une sortie régulée et
une entrée à rétroaction du régulateur de tension, et
chaque position du commutateur amène le réseau
de résistances à relier une partie différente de la ten-

sion provenant de la sortie régulée à l’entrée à ré-
troaction,
de sorte que le régulateur de tension fournit un de
la pluralité de niveaux de tension prédéterminés au
premier conducteur.
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