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This application “is a continuation-in-part of
my application Serial No. 294,649, filed Septem-
ber 13, 1939, and my application Serial No.
350,595, filed August 3, 1940. )

This invention relates to hearing aid micro-
phones, and particularly to such microphones
which are mounted in the interior of a flat en-
closing casing and interconnected through a cord
with the other elements of a hearing aid, all of
which are designed to be small enough for incon-
spicucus wear on the body of the user.

Among the objects of the invention is a miero-

phone arrangement of the foregoing type in
which the microphone unit is yieldably carried
in its operative position within its casing by a
supporting member comprising elements of yield-
able material proportioned and arranged so as
to effectively impede the propagation of me-
chanical vibrations from the walls of the casing
to the microphone unit by maintaining the mi-
crophone unit in its cperative position within
the casing; providing the yieldable suppcrt of
such microphone with an endless sheet portion
of yieldable material extending between the pe-
riphery of the microphone unit and the periph-
ery of the acoustically-pervious casing wall por-
tion for providing an acoustic barrier separating
the space between the diaphragm forming the
front of the microphone from the space of the
casing in the back of the microphone; arranging
the acoustically-pervious wall portion of the mi-
crephone casing lying in front of the microphone
diaphragm so that its exterior surface is recessed
relatively to the adjacent bordering wall portions
of the casing, and thereby keep a garment por-
tien resting over the casing out of contact with
the acoustically-pervious wall portion; and com-
bining the microphone casing with substantial
masses’ so proportioned and located along fhe
wall of the casing in relation to the location of
the microphone as to impede and suppress the
prepagation of mechanical voice vibrations along
the walls of the casing toward the microphone.
The foregoing and other objects of the inven-
tion will be best understood from the following
description of exemplifications thereof, reference
keing had to the accompanying drawing, wherein
Fig. 1 is a vertical cross-sectional view along
line |—I1 of Fig. 2 of a hearing aid microphone
exemplifying the invention;
Fig. 2 is a view along line 2—2 of Fig. 1;
Fig. 3 is a vertical sectional view along line
3—3 of Fig. 4 illustrating a wearable electron
tube amplifier unit with the microphone of Figs.
1 and 2 mounted therein; .
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Fig. 4 is a front elevational view of the micro-
phone of Fig. 3 with parts broken away;

Fig. 5 is a view similar to Fig. 1 illustrating a
modified arrangement of the microphone;

Fig. 6 is a front view of the microphone of
Fig. 5;

Fig. 7 is a detailed cross-sectional view of the
yieldable supporting collar of the microphone
supporting member of Fig. 5;

Figs. 8 and 9 are views similar to Fig. 1 illus-
trating other forms of microphone arrangements
of the invention; and

Fig. 10 is an electrical circuit analogous to the
mechanical arrangement of the elements of the
microphone arrangements of the invention.

Hearing aid microphones, and particularly high
impedance hearing aid microphones, which are
used as a part of a high gain electron amplifier
hearing aid, have to operate under conditions
utterly different from those encountered in other
microphone applications. This is due to the fact
that the amplifier casing in which the micro-
phone must be housed has to be worn more or
less hidden under the clothing of the user and
has to be connected by a cord to the receiver
and the battery, resulting in noise vibrations
caused by rubbing with the clothing or the like
imparted to the cord and to the casing and prop-
agated along the walls of the casing to the

“ microphone.

The microphone arrangements of the inven-
tion, various forms of which are shown in the
drawing, effectively impede and suppress .the
propagation of mechanical noise vibrations from
the casing to the microphone unit held in its
operative position behind the sound-pervious wall
of the casing. One form of such microphone
arrangement is shown in connection with Figs. 3
and 4 illustrating a flat compact casing 408 small
enough for inconspicuous wear in the vest pocket
or under any garment portion of the user, the
casing serving to house an electron tube amplifier
and a microphone forming a part of an electron
tube amplifier hearing aid which may be ar-
ranged in the way described in my copending
application Serial No. 294,649, filed September 13,
1939, the specification of which is hereby made
a part hereof.

In the form shown, the microphone unit itself,
illustrated in detail in Figs. 1 and 2, comprises an
cutwardly tapering conically-shaped light vibra-
tory diaphragm If having its peripheral edge
sealed to the flange 12 of a shallow casing wall
13, so as to form a flat cavity. The diaphragm
{1 is very thin so as to reduce its mass, and its
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outwardly tapered shallow conical shape in com-
bination with the peripheral corrugation 14 gives
it the desired stiffness, while confining the di-
mensions of the cavity to a very narrow space,
being in its central part just wide enough to house
a Rochelle salt crystal transducer unit 6. As
an alternative, an electret-type condenser-trans-
ducer structure may be mounted in the cavity
and arranged to be actuated by the diaphragm.

In the form shown, a standard Rochelle salt
crystal bimorph 16 of the twister type is used
having overall dimensions of 5; X 58 X % of an
inch. Three corners of the crystal unit are
secured across spacer pads {1 to the inner face
of the casing wall {3, the spacer pads (7 being
of a slightly yieldable highly viscous material.
To the free corner of the crystal {6 which is
located underneath the vertex of the conical

diaphragm 1 is secured a metallic mounting strip.

18 of a driving link 19, the outer end of which
is united, as by cementing, to the tip of the
diaphragm I { so that vibrations of the diaphragm
are transmitted to the bimorph 16.

One electrode layer of the crystal 16 is con-
nected through a foil strip 2f to a terminal tip
22 which is riveted over an insulating strip 24
to the rear wall 13 of the casing, the insulating
strip 24 serving also as an insulating support
for another terminal tip 23 to which is con-
nected a similar foil strip 21 extending from
the other electrode layer of the crystal. Two
insulated cord leads 25 connected to the two ter-
minal tips 22, 23 and tightly sealed by vapor-
proof seals in small holes of the cavity wall 13
provide the external microphone output leads.

The shallow casing wall 13 enclosing the mi-
crophone cavity is provided with vent holes 3{
and an overlying auxiliary diaphragm 33 and is
designed and arranged to cooperate with the as-
sociated elements of the microphone unit in ac-
cordance with the principles of the invention dis-
closed and forming part of the invention claimed
in my application Serial No. 350,595, filed August
3, 1940, the specification of which is hereby made
a part hereof.

The microphone unit is held in its operative
position within the casing 40 behind its recessed
wall portion 41 which is provided with vent slits
42 so as to render it acoustically pervious, the
diaphragm {1l of the microphone facing the
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the space in the casing lying in the back of
the microphone unit.

As explained in my copending application Se-
rial No. 294,649, referred to above, the casing 40
also houses the elements of the electron tube
amplifier which utilizes a magnetic core induct-
ance 51 and a magnetic core transformer 52
which are suitably clamped as by a clamping
member 53 and a clamping bolt 54 against the
rear wall of the casing 48. The hearing aid ele-
ments housed in the casing are interconnected
to the other elements of the hearing aid, namely,
the battery and the receiver, not shown in the
drawing, by a suitable cord 5% having a plug
member 56 arranged for establishing detachable
engagement with the socket terminals 571 suit-
ably secured in a flanged border wall portion of
the casing 40. The portion of the recessed cas-
ing wall 41 facing the microphone unit is rein-
forced by an annularly shaped ridge formation 47
against which the sealing portion 45 of the sup-
porting member is sealingly held through the
engagement of its supporting collar 44 with three
brackets 48 having legs suitably secured to the
rear wall of the casing 40 so as to keep the
microphone unit in its operative position within
the casing, while permitting assembly of its front
wall with the acoustically-pervious wall portion
81 without disturbing the location of the ele-
ments forming the microphone amplifier assem-
bly housed in the casing. :

By interposing the relatively large mas: of the
amplifier casing which is increased by the mass
of the magnetic core structures 51, 52 between
the yieldable vibration absorbing support 43,
which holds the microphone unit floatingly
spaced from the casing structure, the mechanical
propagation of rubbing noises reaching the cas-
ing by propagation along the cord 55 or directly
imparted by rubbing with a garment portion held

' in contact with the casing, is effectively impeded

45

acoustically-pervious wall portion 41 of the cas- -

ing. The microphone unit is yieldably supported,
behind the acoustically-pervious recessed wall
41 of the casing so that sound is propagated
through the vents 42 for actuating the diaphragm
i{ of the microphone.

A supporting member 43 formed of resiliently
yieldable sound-absorbing and damping sheet
material, such as Neoprene or a suitable rubber,
has an -outer peripheral portion folded and
united, as by cementing, over a supporting col-
lar 84 to form in front thereof a sealing bead
45 sealingly engaging and held against the ad-
jacent inner surface portion of the casing sur-
rounding the acoustically-pervious wall portion
41 thereof, and a radially spaced inner portion
46 of the channel-like sheet member 43 is united,
as by cementing, to the periphery of the micro-
phone unit so as to hold it floatingly spaced
from the walls of the casing 40 as well as all
other structural elements housed therein, while
constituting an acoustic seal or barrier separat-
ing the space between the microphone diaphragm
fl and the sound-pervious wall portion 41 from

60
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and suppressed.

The collar 44 associated with the yieldable
support 43 is of a width somewhat larger than
the overall thickness of the microphone unit so
as to protect the microphone unit against con-
tact with the casing or any other elements
housed therein, while keeping it yieldably sus-
pended on the yieldable supporting member 43 in
the inner space of the collar and at the same
time providing an acoustic seal around the space
between the diaphragm and the acoustically-
pervious recessed wall 41 of the casing. 'The
delicate diaphragm is additionally protected
against disturbance through an external force
by mounting in front of it a dome-shaped plate
58 having openings 59 through which sound is
propagated to the diaphragm {1 and having its -
periphery held against the periphery of the
microphone unit, for instance, by cementing it
thereto or by holding it clamped thereto by the
overlying edge portion of the yieldable support-
ing member 43 engaging the periphery of the
microphone unit.

By recessing the acoustically-pervious wall por-
tion 41 of the casing behind which the micro-
phone is mounted relatively to the bordering ex-
terior wall surfaces of the casing 40, garment
parts which come in contact with the exterior
wall surface of the casing are kept away from
the edges of the vent openings 42 so as to prevent
generation of noise by rubbing thereon; and by
keeping the microphone yieldably suspended and
spaced from the amplifier. casing unit, mechanical
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propagation of noise to the microphone is sup-
pressed. .

In Figs. 5 and 6 is shown a modified form of
microphone arrangement of the invention. In
this arrangement, the periphery of the micro-
phone 60 is yieldably supported by the interme-
diate portion of a collar 63 of resiliently yield-
able sheet material, having a circular front por-
tion 64 held in engagement with the facing inner
surface bordering the recessed wall portion 4} of
the amplifier casing so as to form an acoustic seal
between the diaphragm 1l and the recessed
acoustically-pervious wall, the yieldable ‘collar
63 having rearwardly extending projections 65
resting on the structure of the electron tube am-
plifier assembly underlying the microphone 60.

The rear wall 66 of the extremely thin micro-
phone unit 60 enclosing its cavity has a very
shallow rearwardly depressed wall portion 61 pro-
vided with a vent hole 68 which is enclosed by a
diaphragm 69 and designed in the way disclosed
in my aforesaid copending application Serial No.
350,595, filed August 3, 1940.

In the microphone arrangements described
above in connection with Figs. 1 to 4 and 5 to 17,
respectively, the resiliently yieldable supporting
members 43 and 65, respectively, which form the
sole support carrying the microphone in the
microphone casing, are so designed and proper-
tioned as to constitute with the associated ele-
ments of the microphone structure and its sup-
port a mechanical filter which bypasses the

mechanical noise vibrations on their path from.

the casing to the microphone unit before they

reach the microphone unit. In other words, the

mechanical filter suppresses the noise vibrations
#nd prevents their reaching the microphone unit.
A microphone support forming such mechani-

cal filter may be represented by an analogous

electrical circuit diagram, such as shown in Fig.
10, in which V represents the source of the
mechanical noise vibrations, C the stiffness of
the resilient support interposed between the mass
of the microphone unit and the wall portions of
the casing which hold in position the yieldable
microphone support, and M the mass of the
microphone unit. In the practical construction
of a microphone, such as shown in Figs. 1 to 3,
the elements of the mechanical filter are so de-
signed that disturbing noise vibrations, for in-
stance, all vibratiocns above 200 cycles, should be
suppressed and bypassed by the action of the
resilient support, represented by the condenser
C, before they reach the microphone unit, repre-
sented by the mass M, the elements M: and C:
not forming part -of this system

The effectiveness of such microphone support
in suppressing noise vibrations may be increased
by resorting to an arrangement, such as shown in
Fig. 8. In this arrangement, the mass of the
microphone unit 10 is suspended on a support-
ing member T{ formed of an endless sheet portion
of resiliently yieldable material, such as rubber,
bent to have a wavy transverse cross section, the
outer edge portion 12 of the sheet member Ti
being secured, as by cementing, to a metallic
collar 46, and the inner edge portion 13 of the
sheet member being affixed to the microphone
unit so as to keep it suspended in back of the
sound-pervious wall portion 41 of the microphene
casing, as in the arrangement of Fig. 1. An
additional ring member 15 of metal, for instance,
is united, as by cementing, to the intermediate
portion 16 of the resilient supporting sheet mem-
ber Ti.
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In the microphone arrangement of Fig. 8, the
mass of the microphone unit 10 and the stiff-
ness of the resilient sheet portion 71 extending
between the microphone 10 and the ring 15 may
be represented by the mass M and the condenser
C of Fig. 10; and the mass cf the ring 75 and
the stiffness of the resilient sheet portion ex-
tending between the ring 75 and the outer ring
12 may be represented by the inductance Mi and
the condenser Ci, indicated in Fig. 10 in dotted
lines as an additional filter section connected in
series with the filter section formed by the mass
M and the condenser C to increase the overall ef-
fectiveness of the filter system in suppressing the
nojse vibrations before they reach the micro-
phone unit. :

Fig. 9 illustrates a modified microphone
arrangement similar to Fig. 8, differing thereover
only by the different shape imparted to the yield-
able supporting sheet member 11 which is uti-
lized to form the resilient members of the two
filter sections.

The principles of the invention explained in
connection with specific exemplifications thereof
will suggest to those skilled in the art many other
applications and modifications of the same. It
is accordingly desired that the appended claims
be construed broadly, and that they shall not be
limited to the specific details shown and de-
scribed in connection with exemplifications
thereof,

I claim:

1. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body
of the user: a casing having an exterior wall sur-
face exposed to mechanical noise vibrations due
to rubbing contact with a garment portion of
the user; said casing including an acoustically-
pervious wall portion; a microphone unit housed
in said casing having a diaphragm; a supporting
member comprising elements of yieldable mate-
rial held in said casing and yieldably carrying
said microphone unit in a relatively movable con-
dition so that the microphone diaphragm faces
operatively said acoustically-pervious wall por-.
tion; said supporting member having an endless
sheet portion of yieldable material extending be-
tween said microphone unit and the periphery of
the casing wall portion surrounding said acousti-
cally-pervious wall portion so as to constitute an
acoustic barrier interposed between the casing
space in the back of said microphone and the
space between its diaphragm and said acousti-
cally-pervious wall portion; the yieldable elements
of said supporting member including the sheet
portion interposed between the microphone unit
and the casing walls being so arranged, and be-
ing proportioned to have sufficient self-restoring
yieldability, as to effectively impede the propaga-
tion of mechanical vibrations from she walls of
said casing to said microphone unit, while main-
taining said microphone unit in its operative posi-
tion within said casing.

2. In an amplifier hearing aid designed to be
small enough for inconspicuous wear cn the body
of the user: a casing having an exterior wall sur-
face exposed to mechanical rubbing vibrations
due to contact with a garment porticn of the
user; said casing including an acoustically-per-
vious wall portion; a microphone unit housed in
said casing having a diaphragm facing said
acoustically-pervious wall portion; a supporting
member comprising elements of restoringly yield-
able material held in said casing and forming the
sole support yieldably carrying said microphone
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unit so that the microphone diaphragm faces op-
eratively said acoustically-pervious wall portion;
said supporting member having an endless sheet
portion of restoringly yieldable material extend-
ing between sald microphone unit and the periph-
ery of the casing wall portion surrounding said
acoustically-pervious wall portion so as fo con-
stitute an acoustic barrier interposed between
the casing space in the back of said microphone
and the space between its diaphragm and sald
acoustically-pervious wall portion; the yieldable
clements of said supporting member including
the sheet portion interposed between the micro-
phone unit and the casing walls being so ar-
ranged, and being proportioned to have suffi~
cient self-restoring yieldability, as to effectively
impede the propagation of mechanical vibrations
from the walls of said casing to said microphone
unit, while maintaining sald microphone unit in
its operative position within said casing.

3. In an electronic amplifier hearing aid. de-
signed to be small enough for inconspicuous wear
on the body of the user: a casing having an ex-
terior wall surface exposed to mechanical rubbing
vibrations due to contact with a garment portion
of the user: said casing including an acoustically-
pervious wall portion; a microphone unit housed
in said casing having a diaphragm facing said
acoustically-pervious wall portion; a supporting
member comprising elements of resiliently yield-
able material held in sald casing and yieldably
carrying said microphone unit so that the micro-
phone diaphragm faces operatively said acousti-|
cally-pervious wall portion; said supporting mem-!
ber having an endless generally channel-shaped
resiliently-yieldable sheet portion of curved trans-
verse cross section extending between said micro-
phone unit and the periphery of the casing wall
portion surrounding said acoustically-pervious
wall portion so as to constitute an acoustic bar-
rier interposed between the casing space in the
back of said microphone and the space between its
diaphragm and said acoustically-pervious wall
portion; the yieldable elements of sald support-
ing member including the sheet portion inter-
posed between the microphone unit and the casing
walls being so arranged, and being proportioned
to have sufficient self-restoring yieldability, as to
effectively impede the propagation of mechanical
vibrations from the walls of said casing to said
microphone unit, while maintaining said micro-
phone unit in its operative position within said.
casing.

4. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body-
of the user: a case having an exterior wall sur-
face subjected to mechanical vibrations caused by
rubbing contact with a garment portion of the
user or the like: a microphone housed in said
case: a noise-minimizing mounting having ele-
ments of yieldable material held in said case
and yieldably carrying said microphone in a rela-
tively movable position therein; said mounting
comprising a resilient gasket curved in transverse
section with its end portions adapted to be held
in engagement with the microphone and case and
arranged so that the gasket forms a laterally
opening channel whose opposite walls are mov-
able in all directions relative to each other and
are effective in impeding the propagation of noise
vibrations to the microphone.

5. Tn an amplifier hearing aid designed to be
small enough for inconspicuious wear on the body
of the user: a case having an exterior wall sur-
face subjected to mechanical vibrations caused
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by rubbing contact with a garment portion of the
user or the like; said case having an acoustically-
pervious wall portion; a microphone housed in
said case having a diaphragm exposed to said
pervious wall portion; a noise-minimizing mount-
ing having elements of yieldable material held
in said case and yieldably carrying said micro-
phone in a relatively movable position therein;
said mounting comprising a resilient gasket
adapted to surround the microphone and being
curved in transverse section with its end portions
adapted to be held in engagement with the
microphone and the facing surface of the casing
surrounding the acoustically-pervious wall por-
tion of the case adjacent the microphone’s dia-
phragm, and arranged so that the gasket forms
a laterally opening channel whose opposite walls
are movable in all directions relative to each
other and are effective in impeding the propaga-
tion of noise vibrations to the microphone.

6. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body
of the user: a case having an exterior wall sur-
face subjected to mechanical vibrations caused
by rubbing contact with a garment portion of
the user or the like; a microphone disposed in
said case spaced from its sides; and a resilient
gasket curved in transverse section with its end
portions held in engagement with the micro-
phone and adjacent side of the case, and ar-
ranged so that the gasket forms a laterally open-
ing channel whose opposite walls are movable in
all directions relative to each other and consti-
tutes the sole support for the microphone carry-
ing it floatingly in the case, for impeding the
propagation of noise vibrations to the micro- .
phone. )

7. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the
body of the user: a case having an exterior wall
surface subjected to mechanical vibrations caused
by rubbing contact with a garment portion of
the user or the like; said case having an acousti-
cally-pervious wall portion; a microphone dis-
posed in said case spaced from its sides and hav-
ing a diaphragm exposed to said pervious wall
portion; and a resilient gasket surrounding the
microphone and holding it against the acousti-
cally-pervious wall portion of the case so as to
substantially seal acoustically the space between
said wall portion and the diaphragm against the
space in the back of the microphone; said gasket
being curved in transverse section with only its
end portions in engagement with the microphone
and case and forming a laterally opening chan-
nel whose walls are movable toward and away
from each other, and are effective in impeding
the propagation of noise vibrations to the micro-
phone; the back of the microphone being spaced
from the back of the case. :

8. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body
of the user: a case having an exterior wall sur-
face subjected to mechanical vibrations caused
by rubbing contact with a garment portion of
the user or the like; a microphone disposed in
said case spaced from its sides; a resilient gasket
curved in transverse section to form an out-
wardly opening channel the inner wall of which
is connected to the microphone; and means in-
cluding a clamping ring overlying the outer walt
of said channel for detachably holding said ring
and therethrough the gasket against the case;
said gasket having sufficient resiliency so as to
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be effective in impeding the propagation of noise
vibrations to the microphone.

9. In a portable microphone instrument to be
worn on the person, as a part of a hearing aid
apparatus, having an outside casing therefor
provided with & sound-pervious wall portion, a
microphone enclosed thereby, and a supporting
member comprising elements of pliant stretch-
able rubber-like material carrying said micro-
phone suspended in a bodily freely movable con-
dition within said casing so as to insulate said
microphone against the communication thereto
of vibrations set up in the said outside casing by
scratching or contact or friction thereon, said
supporting member having an endless sheet por-
tion of yieldable material extending between
the microphone and a casing portion surround-
ing said sound-pervious wall portion so as to
constitute a sound barrier confining the space
between the microphone and the sound-pervious
wall portion.

10. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body
of the user: a casing having an exterior wall
surface exposed to mechanical rubbing vibrations
due to contact with a garment portion of the
user; said casing including an acoustically-per-
vious wall portion; a microphone unit supported
in the interior of said casing and having a dia-
phragm facing said acoustically-pervious wall
portion; substantially the entire exterior area of
said acoustically-pervious wall portion of the
casing being recessed relatively to the adjacent
bordering exterior surface portions of ti : casing
and being free from outward protuberances
throughout its extent so that a garment portion
overlying said exterior area is maintained out of
contact with all the elements thereof.

11. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the
body of the user: a casing having an exterior wall
surface exposed to mechanical rubbing vibra.
tions due to contact with a garment portion of
the user; said casing including an acoustically=
pervious wall portion; a microphone unit sup-
ported in the interior of said casing and having
a diaphragm facing said acoustically-pervious
wall portion; inwardly facing wall portions of
said casing having inwardly extending elements
of relatively great specific weight and substantial
mass united to said inwardly facing wall portion
and constituting therewith a massive structure
so arranged relatively to the location of said
microphone unit and so proportioned as to im-
pede propagation of mechanical noise vibrations
past said inwardly facing wall portions toward
said acoustically-pervious wall portion; substan-
tially the entire exterior area of said acoustically-
pervious wall portion of the casing being recessed
relatively to the adjacent bordering exterior sur-
face portions of the casing and being free from
outward protuberances throughout its extent so
that a garment portion overlying said exterior
area is maintained out of contact with all the
elements thereof.

12. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body
of the user: a casing having an exterior wall sur-
face exposed to mechanical rubbing vibrations
due to contact with a garment portion of the
user; said casing including an acoustically-pervi-
ous wall portion; a microphone unit supported
in the interior of said casing and having a dia-
phragm facing said acoustically-pervious wall
portion; another portion of said casing constitut-
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ing a wall support for ends of cord leads forming
part of said hearing aid; inwardly facing wall
portions of said casing, located between said
acoustically-pervious wall portion and said wall
support, having inwardly extending elements of
relatively great specific weight and substantial
mass united to said inwardly facing wall portion
and constituting therewith a massive structure
so arranged and proportiocned relatively to said
microphone unit as to impede propagation of
mechanical noise vibrations from said wall sup-
port past said inwardly facing wall portions to-
ward said acoustically-pervious wall portion.

13. In an amplifier hearing aid designed to
be small enough for inconspicuous wear on the
body of the user: a casing having an exterior
wall surface exposed to mechanical rubbing vi-
brations due to contact with a garment portion of
the user; said casing including an acoustically-
pervious wall portion; a microphone unit sup-
ported in the interior of said casing and having
a diaphragm facing said acoustically-pervious
wall portion; another portion of said casing con-
stituting a wall support for ends of cord leads
forming part of said hearing aid; inwardly fac-
ing wall portions of said casing, located between
said acoustically-pervious wall portion and said
wall supporf, having inwardly extending ele-
ments of relatively great specific weight and sub-
stantial mass united to said inwardly facing wall
portion and constituting therewith a massive
structure so arranged and proportioned rela-
tively to said microphone unit as to impede prop-
agation of mechanical noise vibrations from
said wall support past said inwardly facing wall
portions toward said acoustically-pervious wall
portion; substantially the entire exterior area of
said acoustically-pervious wall portion of the
casing being recessed relatively to the adjacent
bordering exterior surface portions of tie casing
and being free from outward protuberances
throughout its extent so that a garment portion
overlying said exterior area is maintained out
of contact with all the elements thereof.

14, In an amplifier hearing air designed to be
small enough for inconspicuous wear on the body
of the user: a casing having an exierior wall
surface exposed to mechanical noise vibrations
due to rubbing contact with a garment portion of
the user; said casing including an acoustically-
pervious wall portion; a mierophone unit housed
in said casing having a diaphragm; a supporting
member comprising elements of yieldable mate-
rial held in said casing and yieldably carrying
said microphone unit in a relatively movable con-
dition so that the microphone diaphragm faces
operatively said acoustically-pervious wall por-
tion; said supporting member having an endless
sheet portion of yieldable material extending be-
tween said microphone unit and the periphery
of the casing wall portion surrounding said
acoustically-pervious wall portion so as to con-
stitute an acoustic barrier interposed between
the casing space in the back of said microphone
and the space between its diaphragm and said
acoustically-pervious wall portion; the yieldable
elements of said supporting member including
the sheet portion interposed between the micro-
phone unit and the casing walls being so ar-
ranged, and being proportioned to have sufficient
self-restoring yieldability, as to effectively im-
pede the propagation of mechanical vibrations
from the walls of said casing to said microphone
unit, while maintaining said microphone unit in
its operative position within said casing; another
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portion of said casing constituting a wall sup-
port for ends of cord leads forming part of said
hearing aid; inwardly facing wall portions of
said casing, located between said acoustically-
pervious wall portion and said wall support, hav-
ing inwardly extending elements of relatively
great specific weight and substantial mass united
to said inwardly facing wall portion and con-
stituting therewith a massive structure so ar-
ranged and proportioned relatively to said micro-
phone unit as to impede propagation of me-
chanical noise vibrations from said wall support
past said inwardly facing wall portions toward
sald acoustically-pervious wall portion.

15. In an amplifier hearing aid designed to be
small enough for inconspicuous wear on the body
of the user: a casing having an exterior wall
surface exposed to mechanical rubbing vibrations
due to contact with a garment portion of the
user; sald casing including an acoustically-
pervious wall portion; a microphone unit housed
in said casing having a diaphragm facing said

acoustically-pervious wall portion; a supporting -

member comprising elements of restoringly
yieldable material held in said casing and form-
ing the sole support yieldably carrying said
microphone unit so that the microphone dia-
phragm faces operatively said acoustically-per-
vious wall portion; said supporting member
having an endless sheet portion of restoringly
yieldable material extendng between said micro-
phone unit and the periphery of the casing wall
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ing member having an endless generally channel-
shaped resiliently-yieldable sheet portion of
curved transverse cross section extending be-
tween said microphone unit and the periphery
of the casing wall portion surrounding said
acoustically-pervious wall portion so as to con-
stitute an acoustic barrier interposed between
the casing space in the back of said microphone
and the space hetween its diaphragm and said
acoustically-pervious wall portion; the yieldable
elements of said supporting member including
the sheet portion interposed between the micro-
phone unit and the casing walls being so ar-
ranged, and being proportioned to have sufficient
self-restoring yieldability, as to effectively im-
pede the propagation of mechanical vibrations
from the walls of said casing to said microphone
unit, while maintaining said microphone unit in
its operative position within said casing; another
portion of said casing constituting a wall support
for ends of cord leads forming part of said hear-
ing aid; inwardly facing wall portions of said
casing, located between said acoustically-pervious

" wall portion and said wall support, having in-
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portion surrounding said acoustically-pervious -

wall portion so as to constitute an acoustic bar-
rier interposed between the casing space in the
back of said microphone and the -space between
its diaphragm and said acoustically-pervious wall

portion; the yieldable elements of said support-

ing member including the sheet portion inter-
posed between the microphone unit and the
casing walls being so arranged, and being pro-

portioned to have sufficient self-restoring yield-

ability, as to effectively impede the propagation
of mechanical vibrations from the walls of the
casing to said microphone unit, while maintain-
ing said microphone unit in its operative position
within said casing; another -portion of said
casing constituting a wall support for ends of
cord leads forming part of said hearing aid;
inwardly facing wall portions of said casing,
Jocated between said acoustically-pervious wall
portion and said wall support, having inwardly
extending elements of relatively great specific
weight and substantial mass united to said in-
wardly facing wall portion and constituting
therewith a massive structure so arranged and
proportioned relatively to said microphone unit
as to, impede propagation of mechanical noise
vibrations from said wall support past said in-
wardly facing wall portions toward said acousti-
cally-pervious wall portion.

16. In an electronic amplifier hearing aid de-
signed to be small enough for inconspicuous wear
on the body of the user: a casing having an ex-
terior wall surface exposed to mechanical rub-
bing vibrations due to contact with a garment
portion of the user; said casing including an
. acoustically-pervious wall portion; a microphone
unit housed in said casing having a diaphragm
facing said acoustically-pervious wall portion; a
supporting member comprising elements of re-
siliently yieldable material held in said casing and
yieldably carrying said microphone unit so that
the microphone diaphragm faces operatively said
acoustically-pervious wall portion; said support-

40

50

GO

70

75

wardly extending elements of relatively great
specific weight and substantial mass united to
said inwardly facing wall portion and constitut-
ing therewith a massive structure so arranged
and proportioned relatively to said microphone
unit as to impede propagation of mechanical
noise vibrations from said wall support past said
inwardly facing wall portions. toward said
acoustically~pervious wall por}ion.

17. A hearing aid microphone arrangement de-
fined by claim 1, characterized by the fact that
substantially the entire exterior area of the
acoustically-pervious wall portion of the casing

‘is recessed relatively to the adjacent bordering

exterior surface portions of the casing and is
free from outward protuberances throughout its
extent so that a garment portion overlying said
exterior area is maintained out of contact with
all the elements thereof. : '

18. A hearing aid microphone arrangement de-
fined by claim 2, characterized by the fact that
substantially the entire exterior area of the
acoustically-pervious wall portion of the casing
is recessed relatively to the adjacent bordering
exterior surface portions of the casing and is
free from outward protuberances throughout its
extent so that a garment portion overlying said
exterior area is maintained out of contact with
all the elements thereof.

19, A hearing aid microphone arrangement de-

2 fined by claim 3, characterized by the fact that

substantially the entire exterior area of the
acoustically-pervious wall portion of the casing
is recessed relatively to the adjacent bordering
exterior surface portions of the casing and is
free from outward protuberances throughout its
extent so that a garment portion overlying said
exterior area is maintained out of contact with
all the elements thereof.

20. A hearing aid microphone arrangement de-
fined by claim 14, characterized by the fact that
substantially the entire exterior area of the
acoustically-pervious wall portion of the casing
is recessed relatively to the adjacent bordering
exterior surface portions of the casing and is
free from outward protuberances throughout its
extent so that a garment portion overlying said
exterior area is maintained out of contact with
all the elements thereof.

21. A hearing aid microphone arrangement de-
fined by claim 15, characterized by the fact that
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substantially the entire exterior area of the
acoustically-pervious wall portion of the casing
is recessed relatively to the adjacent bordering
exterior surface portions of the casing and is
free from outward protuberances throughout its
extent so that a garment portion overlying said
exterior area is maintained out of contact with
all the elements thereof,

22. A hearing ald microphone arrangement de-

fined by claim 16, characterized by the fact that 1
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substantially the entire exterior area of the
acoustically-pervious wall portion of the casing
is recessed relatively to the adjacent bordering
exterior surface portions of the casing and is
free from outward protuberances throughout its
extent so that a garment portion overlying said
exterlor area is maintained out of contact with
all the elements thereof.
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