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[57} ABSTRACT

A body type hearing aid in which the microphone port
is recessed from both the front and top surfaces of the
hearing aid housing to substantially minimize clothing
noise and to shicld the microphone from contamina-
tion. The upper portion of the housing is of a multi-
facetted configuration for disposition of the micro-
phone port therein in a position removed from the
front and top surfaces of the housing while still main-
taining a sufficient sound aperture for receipt of
sounds emanating from points to the front and sides of
a user.

7 Claims, 3 Drawing Figures
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i
HEARING AID HAVING RECESSED MICROPHONE

FIELD OF THE INVENTION

This invention relates to. hearing aids and: more par-
ticularly to a hearing aid of the body type adapted to
be worn on the clothing of a user.

BACKGROUND OF THE INVENTION

One well known class of hearing aids is the body type
aid which generally includes a housing containing a mi-
¢rophone and associated electronic circuitry, and
adapted to be worn on the clothing of the user such as
in a shirt pocket or blouse. An earpiece connected to
the circuitry by suitable wiring is provided for place-
ment on or in the ear of a user. A major disadvantage
of such body type hearing aids is their sensitivity to:so-
called clothing noise caused by abrasion or contact of
confronting pieces of clothing with microphone aper-
ture or port, which gives rise to often obtrusive noise
which can partially or completely mask intended
sounds. Such clothing noise can occur, for example, by
the rubbing of the inside surface of a shirt pocket
against the microphone port which conventionally is
located on the front surface of the hearing aid housing.

Attempts to minimize such clothing noise have em-
ployed a microphone disposed in the top surface of the
housing rather than the front surface thereof to remove
the microphone from a position subject to contact by
the user’s clothing. Although such a top mounting loca-
tion offers some minimization of clothing noise, noise
reduction is at the expense of other desirable features.
The placement of a microphone at the top surface of
the hearing aid housing is inefficient for detection of
sounds emanating from points to the front and sides of
a user and thus the sensitivity and directionality of a
hearing aid so constructed is impaired. In addition,
such top mounted microphiones are also subject to con-
tamination by falling debris, liquid- spills and the. like
which can occlude the microphone port and detract
from overall performance.

SUMMARY OF THE INVENTION

In accordance with the present invention, a body
type hearing aid is provided in which the microphone
is disposed in a position removed from the surfaces of
the hearing aid housing which are likely to contact a
user’s clothing and which does not materially detract
from the performance of the hearing aid. The hearing
aid housing includes a multi-facetted upper portion in
which the microphone port is recessed both from the
front and top surfaces of the housing to substantially
eliminate the tendency of clothing to contact the mi-
crophone port while maintaining sufficient sensitivity
for proper sound reception.

In a preferred implementation, the hearing-aid hous-
ing includes an upper portion of truncated pyramidal
configuration. A flared aperture is provided in the front
facing pyramidal surface, the inner end of this aperture
terminating in a microphone port which, in turn, is
communicative with a microphone disposed within the
housings. The microphone port is recessed from the
front surface of the housing and cannot readily be con-
tacted by clothing of a user. As a result, clothing noise
is markedly reduced. The microphone port is, more-
over, recessed with respect to the top housing surface
such that the microphone is shielded from contamina-
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tion such-as can be caused by dust, linit, liquid or other
debris.

DESCRIPTION OF THE DRAWINGS

The invention will be more fully understood from the
following detailed description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a partially cut-away pictorial view of a body
type hearing aid according to the invention;

FIG. 2 is a top view of the embodiment of FIG. 1; and

FIG. 3 is a partially cut-away elevation view of the
embodiment of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

‘A preferred embodiment of the invention is depicted
in FIG. 1 through 3 and includes a generally rectangu-
lar housing 10 enclosing a circuit board 12 which con-
tains circuitry for amplifying and processing sound in-
formation. A rotary control knob 14 is provided, as il-
lustrated, at the upper portion of one side of housing
10, this control being operative to provide on-off and
volume adjusting functions. A tone control can be pro-
vided if desired on the opposite side of housing 10 or
other suitable location. A bottom cover 16 is hinged to
the bottom end of housing 10 and in its opened condi-
tion, as shown in dashed outline in FIG. 1, exposes a
battery compartment adapted to contain a battery
source, such as cells 18, as a source of energizing po-
tential for the hearing aid. A cable 20 interconnects the
hearing aid circuitry to an associated earpiece 22 of
any suitable construction for disposition in or on the
ear of a user.

The upper portion 24 of hearing aid housing 10 is of
truncated pyramidal configuration including a front
surface 26 which tapers rearward and upward from the
front surface of housing 10. A rear surface 30 is simi-
larly tapered inward and upward from the rear surface
32 of housing 10, while respective side surfaces 34 and
36 taper upward and inward from the respective sides
38 and 40 of housing 10. The inclined surfaces 26, 30,
34 and 36 converge toward and terminate at a flat top
surface 42 which is generally parallel to the transverse
axis of housing 10.

A flared aperture 44 is provided in the front surface
26 and includes a bottom surface 46 of lower slope
than that of surface 26, and side surfaces 48 and 30.
The aperture 44 tapers from a widest portion at the
front surface of housing 10 rearwardly and upwardly to
a microphone port 52 of generally rectangular configu-
ration and disposed generally parallel to the longitudi-
nal axis of housing 10 and rearwardly of front surface
26. A microphone grill 54 is disposed behind port 52
in a passage 53 which terminates at port 52. A micro-
phione 56 is mounted within housing 10 adjacent the
rear surface thereof and is coupled to sound receiving
port 52 by means of a tube 58 having one end con-
nected to the microphone by means of a coupling 60,
and the other end in communication with a passage 62
which terminates at the rearward end of passage 53.

The upper portion 24 of housing 10 containing the
flared aperture and sound receiving port is typically
formed of a plastic material which in the preferred em-
bodiment is formed integrally with the chassis assembly
disposed within housing 10 for containing circuit board
12, microphone 56-and battery source 18.

The aperture 44:serves as a receiving horn for receipt
of sounds emanating from points forward and to the
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side of a user such that the invention provides good
sound reception over a rather wide angle of coverage.
The microphone port 52 is recessed from the front sur-
face of housing 10 and is substantially immune to
contact by the clothing of a user. For example, the
housing 10 is typically contained in the shirt pocket or
blouse of a user with the front surface of housing 10 en-
gaging the clothing. The rubbing of clothing against this
surface is the major source of clothing noise in body
type hearing aids of conventional construction, as dis-
cussed. By virtue of the invention, however, clothing
cannot easily engage the microphone port and clothing
noise is thus substantially reduced.

Viewing the hearing aid from the top, as illustrated
in FIG. 2, it is evident that the microphone port is not
visible and that the grill 54 is recessed beneath top sur-
face 42. This recessed position is of particular benefit
in preventing contamination of the microphone by dust
or other debris, which otherwise could fall or become
deposited on an upwardly facing microphone port. The
surface 46 which slopes downward from grill 54 also
serves to prevent contamination from liquids which
may be spilled onto housing 10.

It will be appreciated that the invention can be con-
structed with a variety of materials and in particular
configuration to suit specific performance require-
ments. Accordingly, it is not intended to limit the in-
vention by what has been particularly shown and de-
scribed except as indicated in the appended claims.

What is claimed is:

1. A body type hearing aid comprising:

a housing adapted to be worn on the clothing of a
user;

a microphone contained within said housing;

electronic circuitry contained within said housing for
amplifying and processing sound information re-
ceived by said microphone;

a sound receiving port provided in the upper portion
of said housing disposed generally parallel to the
front surface of said housing and recessed from
said front surface;

a flared aperture provided in said upper housing por-
tion having a smaller end terminating at said sound
receiving port and a wider end terminating at the
front surface of said housing and operative to pro-
vide a sound receiving horn for receipt of sounds
emanating from points forward and to the sides of
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said housing;

at least one sound transmitting passage coupling said
port to said microphone; and

an earpiece adapted to be attached to the ear of a
user and coupled to said circuitry.

2. The invention according to claim 1 wherein said
flared aperture includes a bottom surface which slops
downwardly from said sound receiving port to direct
contaminants which may fall on said bottom surface
away from said port.

3. The invention according to claim 2 wherein said
housing further includes a top surface below which said
sound receiving port is disposed.

4. The invention according to claim 1 wherein the
upper portion of said housing includes an inclined sur-
face in which said flared aperture is provided, said
flared aperture having a bottom surface of lower slope
than that of said inclined surface.

5. In a body type hearing aid adapted to be worn on
the clothing of a user, means for reducing clothing
noise and for minimizing the opportunity for micro-
phone contamination while providing proper sound re-
ception, said means comprising:

a housing adapted for generally vertical disposition
and having a truncated pyramidal top portion
which includes:

a front surface which extends rearward and upward
from the front surface of said housing;

a sound receiving port in said front surface and dis-
posed parallel to and recessed from said front sur-
face; and

a flared aperture within said front surface which ex-
tends from the front surface of said housing in-
wardly and upwardly to said sound receiving port
to provide a horn for receipt of sounds from points
forward and to the sides of said housing.

6. The invention according to claim 5 wherein said
flared aperture includes a bottom surface having a
lower slope than that of the front surface of said hous-
ing.

7. The invention according to claim 6 wherein the
top portion of said housing includes a top surface at
which said front surface terminates; and

inclined rear and side surfaces, each of which extends

toward and terminates at said top surface.
* * * * *



