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UNITED STATES PATENT OFFICE 
RESELENT MOUNTING FOR MICROPHONES 
Harold W. Barr, Minneapolis, Miinn, assignor to 
The Maico Company, Incorporated, Minne 
apolis, Minn., a corpoiation of Minnesota 

Application October 13, 1944, serial No. 558,587 
1. Claims. (C. 179-146) 

This invention relates to a mounting for a 
microphone and while the invention might have 
application in many devices, it particularly is 
designed for the mounting of a microphone in 
a hearing aid. 
One of the objections to hearing aids is what 

is known as case noise. This is caused by the 
fact that the casing of the instrument is vibrated 
as the person wearing it moves. The casing rubs 
on the clothing of the wearer and is sometimes 
“contracted by other' objects causing vibrations 
in the casing, which vibrations are transmitted 
to the microphone of the instrument creating all 
Sorts of peculiar and confusing sounds. In some 
designs the sounds so created may be so powerful : 
that the amplifier of the hearing aid may be 
Seriously overloaded and any speech sounds com 
ing through at the same time will be very badly 
distorted due to the overloaded condition created 
by the adventitious sounds. In considering a 
Solution of the above objection the main problem 
is to eliminate or to attenuate the transmission 
-Of the casing. vibrations to the microphone. It 
is necessary to have a good acoustical seal be 
tween the front of the microphone and the cas 
ing, otherwise Sounds produced inside of the cas 
ing by the vibration thereof, will leak into the 
microphone, thus increasing case noise. It is also 
necessary that the microphone be firmly mounted 
So that it cannot move about or flutter in the 
Casing if the instrument is shaken with consider 
able force. If the microphone is not so mounted 
a Sudden impact Will throw the microphone into 
a fluttering condition for two or three seconds 
and the powerful low frequency airwaves so pro 
duced impinging on the microphone diaphragm 
will generate very peculiar sounds in the instru 
ment. It is also very desirable to have the micro 
phone mounted for easy removal, 
It is an object of this invention to provide a 

microphone mounting of simple and efficient con 
struction and one, which will substantially elimi 
nate case noise. 

It is another object of the invention to provide 
a mounting for a microphone in the casing of a 
hearing aid or other instrument by means of 
which the microphone will be very firmly but 
resiliently held in position and which will sub 
stantially eliminate case noise. 

It is also an object of the invention to provide 
a mounting for a microphone within a casing 
comprising a member of resilient material en 
gaging the casing and supporting the micro 
phone, Said member being SO constructed and 
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Small vibrations and decreasing compliance under 
heavier vibrations. 

It is still further an object of the invention to 
provide a mounting structure for a microphone 
in a casing comprising a member of resilient ma 
terial disposed in the casing and engaging the 
same, Said member supporting the microphone 
and having a plurality of portions engaged by 
the casing, said portions normally being engaged 
over a small area, said area, however, increasing 
as Saidportions are compressed. . - 

It is more specifically an object of the inven 
tion to provide a mounting for a microphone car. 
ried in a casing comprising a member of resilient 
material supporting said microphone and having 
a plurality of portions adapted to be engaged by 
said casing, some of which portions are normally 
Out of engagement With the Casing but adapted 
to be brought into such engagement upon the 
occurrence of Sufficient stress between said mem 
ber and casing. 
These and other objects and advantages of the 

invention will be fully set forth in the following 
description made in connection with the accom 
panying drawings in which like reference char 
acters refer to similar parts throughout the sev 
eral WieWS and in Which: 

Fig. 1 is a plan view of the rear side of front, 
casing with microphone mounted therein; 

Fig. 2 is a vertical section taken on line 2-2 of 
Fig.1 as indicated by the arrows; 

... Fig. 3 is a partial vertical section taken on line 
3-3 of Fig.1 as indicated by the arrows; 

Fig. 4 is a view partly in side elevation and 
partly in radial section of a supporting member 
used; and 

Fig. 5 is a view in side elevation of a modified 
form of supporting member. 

Referring to the drawings a portion of a casing 
0 is shown in plan in Fig. 1, the same having a 

front. Wall 0d and having a side or surrounding 
flange fob directly rearwardly. Lugs (Oc extend 
inwardly from flange . Ob and are apertured or 
tapped to receive securing screws for holding a 
cover Oh on Casing 0. The front side Od, of 
the casing has an opening lod therethrough, the 
Same having a rabbeted portion or shallow recess 
foe extending thereabout. Opening 0d may be 
in the form of slots formed in a grill. Casing O 
has an in Wardly extending flange of illustrated 
as of substantially cylindrical form. A member 

of resilient material is fitted snugly within 
the flange Of, the same having a flat side engag 
ing a layer of grill cloth 2 'which may be made 

arranged that it will have great compliance under 55 of some closely: woven fabric. Said cloth. 2 is 
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disposed against the inner side of casing 0 and 
extends across the opening Od. Member 
which is shown as annular in form, has a plu 
rality of peripheral projections b illustrated as 
equally spaced and of semi-cylindrical form, 
which engage the inner wall of flange Of. Said 
flange is thus engaged by member at Spaced 
points. A microphone 3 is provided, the same 
being shown as having a flange 3a projecting 
OutWardly from its periphery. The diaphragm 
3b of the microphone overlies flange 3a and 

preferably has its edge portion secured thereto 
in any suitable manner as by Soldering or Weld 
ing. Electrical conductors 3c are shown as lead 
ing from the inner side of microphone 3. Mem 
ber which is substantially in the form of a 
ring, has a slot la at its inner side in which the 
flange 3a and diaphragm 3b secured thereto 
are disposed and in which they are Snugly fitted. 
Microphone 3 is thus supported in the member 
or ring it. The projections b of member 
are continued at one side of said member and 
form in effect pillars shown as cylindrical in 
form, and it Will be noted that said projections 
or pillars have their flat terminal ends in differ 
ent planes. Preferably alternate ones of said 
projections b will have their terminal surfaces 
in the same plane. A securing member 4 form 
ing a removable part of casing 0 is provided, the 
Same being formed of thin resilient sheet mate 
rial and being substantially in the form of a flat 
ring. Said ring surrounds the body of the micro 
phone but is spaced slightly therefrom at its 
inner side. Said ring is provided with a plurality 
of circumferentially spaced slots f4a and portions 
of metal from these slots are bent downwardly 
to form tongues or resilient prongs 4b, the ter 
minal ends of which project outwardly as shown 
at 4c, and are disposed in a slot fog extending 
about the inner side of flange of. The inner 
flat surface of ring 4 normally engages the ter 
minal surfaces of the longer projections b. 
Member or ring is thus normally under some 
compression. The ring 4 is so constructed that 
it can be placed over the microphone 3 into en 
gagement with the projections if b and the cir 
cumferentially Spaced prongs or tongues 4b then 
preSSed or . Snapped into position in flange ff. 
The microphone f3 is thus mounted for con 
venient and quick removal by merely prying the 
ring f from its securing position. 
In operation the microphone will be supported 

as described and will be very firmly held in posi 
tion in the member or ring ff. The microphone 
is also indirectly held by the ring 4 which en 
gages and holds in place the member f. Any 
vibrations occurring in the casing to will be 
communicated to the ring 4 which will in turn 
transmit them to the projections fb of member 
lf. There is a comparatively small area of these 
projections b engaged by the ring and the 
compliance or yielding effect of these projections 
will be quite large. Any small vibrations there 
fore, will be taken up or absorbed by the yield 
ing or resilient action of the projections b. 
Should greater vibrations or shocks occur in cas 
ing 0, the projections b normally in contact 
with ring 4 will be so compressed that said 
ring will move into position to engage the other 
projections b. The vibrations will thus be 
transmitted to a greater number of projections 
b and the compliance of member if and its 

projections b will be reduced. The vibrations 
will be effectively dampened by the resilient ac 
tion of the projections lb. The projections fab 
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4. 
could of course, be arranged to be progressively 
engaged by the ring 4. 
In Fig. 5 a different form of resilient member 

is shown comprising a member 7 which is like 
Wise in the form of a ring and of the same 
construction as member f except that instead 
of the cylindrical projections having flat terminal 
surfaces, projections Ta are provided having 
semi-cylindrical peripheries at the sides of ring 

but with the portions projecting at one side 
of member 7 having converging sides with 
Small or pointed terminal ends. The ring a 
Will engage the tops of the projections 7a and 
it will be seen that there will be quite a small 
area, normally in contact with ring 4. When 
slight vibrations occur in the casing 9 the com 
pliance or yielding effect of the projections 1 a 
will be quite large and said vibrations will be 
quickly absorbed by the yielding or resilient 
effect of said projections. The greater the vibra 
tions in the casing, the greater will be the com 
pression of projections fla and the greater willi 
be the area of contact between ring f4 and said 
projections. It Will thus be seen that in both 
of the modifications shown there is a greater 
area of contact between the casing and member 

during heavy vibrations or shocks than during 
very light vibrations. The vibrations are thus 
effectively absorbed and case noise is substan 
tially eliminated. 
The aim of the mounting is of course, to 

Secure an acoustical low pass filter between the 
microphone and the casing. The more effective 
the attenuation of the filter, the less vibration 
of the casing is transmitted to the microphone, 
Two of the main factors in such a filtering action 
are the mass of the microphone casing and the 
compliance of the resilient mounting ring, 
Ideally the maSS of the microphone should be as 
great as possible. This of course, cannot be 
achieved because the hearing aid must be made 
as light as possible. Also ideally the compliance 
of the mounting ring should be as great as pos 
sible. This also cannot be accomplished because 
the microphone would then move about or flut 
ter. In the present structure the rubber or body 
of member is stressed only in compression. 
It thus cannot fail mechanically and there is no 
danger of the microphone falling or moving 
about in the casing. The ring has been so 
constructed as to offer a very small area of 
Contact to resist Small vibrations but to offer a 
larger area of contact to greater vibrations. Two 
Opposing objectives have thus been achieved. . It 
could be said that the compliance or yielding 
effect of the yielding member varies inversely 
With the applied force or force of the vibrations. 
This inverse function is not necessarily a linear 
function but could be made in various ways so 
as to be non-linear. - 
From the above description it will be seen that 

I have provided a very simple, compact and 
efficient mounting for a microphone. The micro 
phone is mounted so that it can be easily re 
moved and yet it is so mounted that it is firmly 
Supported in the casing and cannot move about 
or flutter therein. The structure is also such 
that any vibrations of the casing are not trans 
mitted to the microphone and case noise is thus 
eliminated. The device has been amply demon 
strated in actual practice, found to be very suc 
cessful and efficient and is being commercially 
made. 

It will of course, be understood that various 
changes may be made in the form, details, ar 
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rangement and proportions of the parts without 
departing from the scope of applicant's inven 
tion, which generally stated, consists in a device, 
capable of carrying out the objects above set 
forth, in the parts and combinations of parts 
disclosed and defined in the appended claims. 
What is claimed is: 1. A mounting structure for a microphone 

having in combination, a casing, a microphone 
Within Said casing, a resilient member supported 
by Said casing and supporting said microphone, 
Said member having a small area, normally en 
gaged by said casing and a larger area, engaged 
by said casing upon Vibration of said Casing. 

2. A mounting structure for a microphone 
having in combination, a rigid casing, a micro 
phone Within said casing, a resilient member 
Supported by said casing and Supporting said 
microphone, said member having a Small area, 
normally engaged by Said casing and having an 
other area, normally out of engagement with said 
casing but constructed and arranged to engage 
said casing under stress. 

3. A mounting structure for a microphone 
having in combination, a casing, a microphone 
within said casing, a resilient member Supported 
by said casing and Supporting said microphone, 
said resilient member having a plurality of por 
tions normally engaged by Said casing and a 
plurality of portions normally out of contact 
with said casing but disposed adjacent thereto 
and adapted to be engaged by said casing upon 
sufficient compression of Said first mentioned 
portions. 

4. A mounting structure for a microphone hav 
ing in combination, a casing, a microphone with 
in said casing, a resilient member supported by 
said casing and supporting said microphone, said 
resilient member having a portion with a small 
area normally engaged by said casing and con 
structed and arranged to have a greater area, 
engaged by said Casing upon compression of 
Said portion. - 

5. A mounting structure for a microphone hav 
ing in combination, a casing, a microphone, a 
member of resilient material having One side en 
gaging said casing and disposed about Said micro 
phone, said microphone having a portion disposed 
in said member for supporting said microphone, 
said member having at a substantially opposite 
side a plurality of circumferentially Spaced casing 
engaging projections having converging sides with 
pointed terminal ends. 

6. A mounting structure for a microphone hav 
ing in combination, a casing, a microphone, a 
member of resilient material between said micro 
phone and casing, said member having at One side 
a plurality of Spaced portions, Some of which are 
normally engaged by a part of said casing and 
a part of which are only engaged during vibration 
of said casing. 

7. A mounting structure for a microphone have 
ing in combination, a casing, a member of resilient 
material having one side thereof engaging said 
Casing, a microphone supported by said member, 
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6 
said member having a portion of comparatively 
Small area at its opposite side engaged by said 
Casing, said member having an additional portion 
at Said opposite side normally adjacent but out 
of contact with said casing but adapted to be 
engaged by said casing upon vibration thereof. 

8. A mounting structure for a microphone hav 
ing in combination, a, casing, a ring of resilient 
material engaging said casing, a microphone sup 
ported by said ring, said ring having spaced pro 
jections at its opposite side and means supported 
by Said casing and engaging a small area of said 
projections but constructed and arranged to en 
gage a larger area, upon vibration of said casing. 

9. A mounting structure for a microphone hav 
ing in combination, a casing, a member of resilient 
material having one side engaging said casing, a 
niCrogh One Supported by Said member and held 
against lateral movement thereby and a member 
removably engaging said casing and engaging a 
Substantially opposite side of said first mentioned 
member holding the same in compression, said 
first mentioned member having a small area nor 
mally engaged by said second member and having 
a larger area adapted to be engaged by said sec 
Ond member upon compression of Said resilient 
member. 

10. A mounting structure for a microphone 
having in combination, a casing, a microphone, 
resilient means engaging said casing and disposed 
about said microphone, said microphone having 
a portion supported in said resilient means, said 
resilient means additionally engaging said casing 
OVer a small area of Said means, said second mem 
ber being formed as a ring of sheet material hav 
ing prongs, Said flange having a recess in which 
Said prongs engage. 

ll. A mounting structure for a microphone 
having in combination, a casing having a flange 
projecting at one side and provided with a groove, 
a microphone, a ring of resilient material disposed 
about said microphone, said microphone having 
a projecting portion disposed in said ring, said 
ring engaging said side, a ring of thin resilient 
material having Spaced prongs projecting Sub 
stantially at right angles therefrom having ter 
minal portions adapted to engage in said groove, 
Said ring overlying and engaging said first men 
tioned ring. 

HAROD W. DAR.R. 
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