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United States Patent 2,950,360 
CS Patented Aug. 23, 1960 

2,950,360 
MCROPHONE SUPPORT STRUCTURE 

Robert Kern Diaca, Cincinnati, Ohio, assignor to The 
Baldwin Piano Company, Cincinnati, Ohio, a corpor 
ration of Oaio 

Filed Nov. 27, 1956, Ser. No. 624,523 
1: Clairas. (C. 179-146) 

The present invention relates to microphone structure, 
and more particularly to a microphone and support struc 
ture for use in a facial mask. 

Oxygen masks are used by pilots of certain types of 
aircraft, and these masks are generally fitted with micro 
phones. In assimilating data for the variation in facial 
contours, it has been found that an attempt to stand 
ardize on a single type of oxygen mask requires adjust 
ment of the position of the microphone which has a varia 
tion as much as 1.4 inches. Hence, for optimum per 
formance a microphone should be adjustably positioned 
to cover this range. 

In microphones for oxygen masks, there are a number 
of other factors which require consideration. It is de 
sirable to have a pressure gradient microphone which 
will cancel certain extraneous noises. The microphone, 
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therefore, must have a relatively free sound path to both 
sides of the microphone diaphragm. The microphone 
should be capable of adjustment in position without the 
use of tools and, when once adjusted, should have suffi 
cient rigidity to prohibit malpositioning through accidental 
shocks and jars. Yet, in the case of an emergency where 
the microphone is pushed into the face, the supporting 
means should collapse as much as possible so as to mini 
mize the infliction of damage to the face. Electrical con 
ductors to the microphone extending to the exterior of 
the mask should also be protected and preferably shielded, 
and yet occupy a minimum of space. 

In microphones for oxygen masks, it has been cus 
tomary to seal the acoustic paths to the diaphragm with 
an acoustic window which will prohibit the passage of 
moisture and yet be relatively transparent to the passage 
of sound waves. If the sealed microphone is not vented, 
there may be undesirable static air pressure loading which 
can result in a rupture of the moisture barrier. Further 
more, in a completely sealed unit small leaks invariably 
occur, and in time moisture is entrapped within the unit 
which has deleterious effects. Thus, there is presented 
a delicate problem of providing adequate venting means 
for a microphone of this type. 
A Solution to the various factors which must be con 
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sidered in microphones for facial masks has been found 
by the present invention whereby a single means serves 
as an adjustable support, a shielded conduit for the elec 
trical conductors, provides a vent to a sealed microphone 
and provides a certain control of the response character 
istics of the microphone. It therefore is an object of 
the present invention to provide a microphone support 
which is adjustable within a facial mask. 

Another object of the invention is to provide an im 
proved microphone support which connects the inside of 
a moisture sealed microphone to the atmosphere exterior 
to the mask. 

Another object of the invention is to provide an im 
proved combined microphone support, electrical conduit 
and air passage. 

Still another object of the invention is to provide a 
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microphone support which also serves to control the 
response characteristics of the microphone. 
A further object of the invention is to provide im 

proved means for controlling the coupling between two 
sides of a microphone diaphragm. 
A still further object of the invention is to provide 

in a mask, a microphone mounting venting the micro 
phone to the exterior of the mask so that the differential 
pressure at the microphone is no greater than that exist 
ing between the pressure within the mask and that ex 
terior to the mask. 

Other and further objects of the invention subsequently 
will become apparent by reference to the following de 
scription taken in conjunction with the accompanying 
drawings, wherein: 

Figure 1 is a diagrammatic representation of a facial 
oxygen mask equipped with the microphone structure and 
support comprising the present invention; 

Figure 2 is a perspective view of the microphone struc 
ture and support of the present invention; 

Figure 3 is a detail longitudinal cross-sectional view 
of the microphone and support of Figure 2; 

Figure 4 is an exploded cross-sectional partly diagram 
matic view of the microphone; and 

Figure 5 is the equivalent electric circuit diagram of 
the microphone. 

In Figure 1 there is illustrated an oxygen mask 11 
adapted to fit over the nose, mouth and a portion of the 
chin of a human face 2. The oxygen mask is con 
nected to a hose 3 which fits onto a valve 4 within the 
mask 1. On the exterior of the mask there is an elec 
tric conductor cable 5 which is connected to a support 
member 56 fitted into an aperture in the mask 11 so 
as to extend between the exterior and interior surfaces 
of the mask. On the interior side of the support 16, 
there is a tube 17 which is bendable so as to adjustably 
position a microphone 18. 

Further details of the support and microphone assembly 
are shown in the perspective view of Figure 2. In the 
original installation, the tube 17 is generally first formed 
with a small loop which then is changed in order to 
position the microphone at the proper distance from the 
lips. This generally is a short distance away so that 
the microphone could be touched by pursing or protrud 
ing the lips. W 

Certain details of the microphone and support assem 
bly are best illustrated in Figure 3. The microphone 18 
comprises a cylindrical casing 21 having two flat end 
members 22, each of which is provided with a series of 
perforations or holes 23 arranged in a circle so as to 
appear as viewed in Figure 2. The casing 2 is divided 
into two chambers 24 and 25 by a diaphragm 26 which 
is retained in position by suitable annular spacing mem 
bers 27 and 28. At the center of the microphone, two 
permanent magnet pole pieces 29 and 3 are located 
close to the diaphragm 26. Surrounding the pole pieces 
29 and 3; are coil windings 32 and 33 which are con 
nected in series by a conductor 34. Spaced from the 
end members 22 by annular rings 35 are acoustically 
transparent windows 36 which, however, serve as mois 
ture barriers. These acoustically transparent windows 
36 are of a suitable plastic film, such as Mylar. 

It will be noted that the cylindrical casing 21 is joined 
to the bendable tube 17 preferably by soldering. The 
tube 17 is closed at one end by a cap or suitable closure 
37. The compartment 24 is connected by a passage 38 
to the interior of the tube 17. The compartment 25 is 
connected by a passage 39 to the interior of the tube 
17. The series conductor 34 passes through the passages 
38 and 39 and a portion of the tube 7. Additional 
conductors extend from the windings 32 and 33 through 
the tube 17 to suitable electrical terminals 41 provided 
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in the support member 16. The terminals 41 are con 
nected to the conductors of the cable 15. The tube 17 
extends through the support 16 so that its interior com 
municates with the exterior of the mask through an 
aperture 42 in one of the plates of the mounting men 
ber 16. The tube 17 provides a vent for the sealed 
microphone to the ambient atmosphere outside of the 
mask so that the differential pressure in the microphone 
can be no greater than that existing between the interior 
of the mask and the exterior of the mask. 
A portion of the tube 17, which interconnects the pas 

Sages 38 and 39 together with those passages, serves to 
provide the desired inertance, resistance and capacitance 
to provide a controlling action on the response char 
acteristics of the microphone. This action is better under 
stood by reference to Figures 4 and 5. 

Figure 4 is an exploded cross-sectional view diagram 
matically representing the principal components of the 
microphone structure shown in Figure 3. The sound 
Waye pressure P1 strikes the front of the microphone 
and passes through or is transmitted by the acoustic 
window 36 which has a certain inertance, resistance and 
capacitance M2, R2 and C3. The space between the first 
acoustical window 36 and the perforated end wall 22 
of the microphone casing is a capacitance C. The 
perforations or annular passages 23 in the end wall have 
an inertance and resistance M., R. These perforations 
in turn communicate with the chamber 24 which has a 
capacitance C1. The diaphragm has inertance, resistance 
and capacitance M.D, RD and C. 
The other chamber 25 has a capacitance C," which is 

connected to the annular arranged perforations or pas 
Sages in the other end wall denoted by M., R. These 
are in communication with the space between the end 
Wall and the other acoustic window which has a capaci. 
tance Ca'. The back side of the microphone is covered 
by an acoustic window having inertance, resistance and 
capacitance Ma', Ra' and C, and is Subject to the back 
sound pressure P. 

In the equivalent electrical network representing the 
acoustical network of the microphone shown in Figure 
4, the various inertances, resistances and capacitances 
have been shown in Figure 5 as their electrical equiva 
ents, i.e., inductances, resistances and capacitances. 
ZáE is the acoustical equivalent of the electrical load 
impressed across the electrical terminals of the micro 
phone reflected back into the mecho-acoustic circuit, 
e.g., the lower the value of the amplifier input impedance 
that the microphone is used with, the greater becomes 
the apparent stiffness of the vibratile member. From 
the electrical diagram of Figure 5, it is readily apparent 
that a change in the values Mr. R., Cr obtained by a 
change in the dimensions of the passages 38 and 39 and 
the distance therebetween will produce a change in these 
values, which comprises a shunt circuit for a portion 
of the network shown in Figure 5, thereby changing the 
response characteristic of the microphone. 

Accordingly, a single means comprising the support 
tube 17 serves as a portion of the means for controlling 
the response characteristics of the microphone and pro 
vides a suitable vent to the ambient atmosphere outside 
of the mask, while the tube support provides physical 
protection and shielding to the electrical conductors and 
serves as an adjustable support for the microphone casing. 

While for the purpose of illustrating and describing 
the present invention a particular embodiment has been 
shown in the drawings, it is to be understood that the 
invention is not to be limited thereby, since such varia 
tions and modifications are contemplated as may be com 
mensurate with the spirit and scope of the invention as 
set forth in the accompanying claims. 

I claim as my invention: - 
'1. The combination comprising a facial mask, a Sup 

port member in said mask extending from the exterior 
to the interior of said mask, an adjustably positioned 
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air tube secured to the interior side of said support mem 
ber, said air tube communicating with the exterior of 
said support member, and a sealed microphone having 
a vibratile diaphragm, said microphone being mounted 
adjacent the end of said tube and having two chambers 
each connected to said tube. 

2. The combination comprising a facial mask, a sup 
port member in said mask extending from the exterior 
to the interior of said mask, a bendable adjustably posi 
tioned metal air tube secured at one end to the interior 
side of said support member, said air tube communicat 
ing with the exterior of said support member, and a 
moisture sealed microphone having a vibratile diaphragm, 
said microphone being mounted adjacent the other end 
of said tube and having two chambers each connected 
to Said tube, said chambers being on opposite sides of 
said diaphragm. 

3. The combination of claim 2 wherein said chambers 
are provided with passages to said tube to control the 
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coupling between said two chambers. 
4. The combination of claim 1 together with electri 

cal conductors extending from said microphone through 
said tube to the exterior of said mask. 

5. The combination of a facial mask having a support 
member therein extending from the exterior to the in 
terior of said mask, a bendable air tube secured at one 
end to said support member, said air tube communicating 
with the exterior of said mask, a moisture sealed differ 
ential microphone mounted at the other end of said tube, 
said microphone having a diaphragm dividing said micro 
phone into two chambers each connected to said tube 
so that the differential pressure at the microphone is no 
greater than that existing between the pressure within 
the mask and that exterior to the mask, and electrical 
conductors extending from the exterior of said mask 
through said tube to the interior of said microphone. 

6. A moisture sealed differential microphone for a 
facial mask comprising a cylindrical casing having a vibra 
tile diaphragm dividing said casing into two chambers, 
electromagnetic members aranged on opposite sides of 
said diaphragm, the ends of said casing having perforations 
therein for sound pressure changes to impinge upon said 
diaphragm, a moisture proof acoustic - window covering 
each end of said casing, a tube secured to the cylindrical 
side of said casing and arranged to extend to the exterior 
of said mask, and a passage from each chamber to said 
tube proportioned to control the response characteristics 
of said microphone and to provide an air vent for each 
chamber. 

7. The combination of claim 6 wherein the size of 
said passages and the distance therebetween determine 
the inertance, resistance and capacitance of the air path 
between the two chambers. 

8. The combination comprising a microphone having 
chambers on opposite sides of a diaphragm, and having 
electrical terminals, an air tube interconnecting said cham 
bers and extending away from the microphone to serve 
as a support therefor, said tube being bendable to pro 
vide adjustable positioning of said microphone, and elec 
trical conductors within said tube connected to the termi 
nals of the microphone. 

9. The combination of claim 8 wherein the distance 
of the passage between the chambers through said tube 
controls the response characteristics of the microphone. 

10. A microphone comprising an air tight housing in 
cluding a sound permeable window, a vibratile magnetic 
diaphragm mounted confronting the sound permeable 
window in said housing and dividing the housing into two 
air tight chambers, a magnetic circuit including a magnet, 
the diaphragm, and a gap confronting the diaphragm, 
and an elongated tube mounted to the exterior of the hous 
ing and having separate passages extending therefrom to 
each of the chambers within the housing whereby the 
length and size of the tube and passages controls the fre 
quency response characteristic of the microphone. 
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11. A sealed microphone comprising an air tight cas 
ing having a sound permeable window therein, an elec 
tromechanical transducer including a vibratile diaphragm. 
mounted within the casing, the diaphragm dividing the 
casing into two air tight chambers, an air tube mounted 
on the exterior of the casing having two spaced passages, 
each of said passages extending from the air tube to one 
of the chambers within the casing. 
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