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of Delaware 
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1 
This invention relates to Sound translating 

Systems, and more particularly to acoustic filter 
devices which can be used with microphones to 
reduce acoustic feedback to and acoustic noise 
pickup by the microphones. 
There are certain places in which microphones 

are uSed to pick up Sound Where surrounding 
noise is at a high level, as in battleships, air 
piameS, factOries, and the like. In Some cases, 
also, the Surroundings are such as to produce 
aCOuStic feedback at a high level. Where Such 
Conditions are encountered, the signal to noise 
ratio is correspondingly low, and it becomes dif 
ficult to later translate back into clearly discern 
ible acoustic signals the signals that are gen 
erated by the microphone. 
The primary object of our present invention is 

to provide an improved Sound translating system 
having a microphone as a component thereof 
Which Will not be subject to the aforementioned 
dificulty. 
More particularly, it is an object of our present 

invention to provide an improved sound translat 
ing System by means of which acoustic feedback 
to and noise pick-up by the microphone will be 
Very greatly reduced so that the signal to noise 
ratio Will be greattly increased and clearly audible 
Signals can be obtained therefrom. 
Another object of our present invention is to 

provide improved acoustic filter devices for uSe 
With microphones, which devices can be used with 
any Standard or conventional microphone with 
great efficiency for the purpose of increasing the 
Signal to noise ratio. 

It is alSO an object of our present invention to 
provide an improved Sound translating system as 
above Set forth Which is very simple in construc 
tion, economical in cost, and highly efficient in 
USe. 

In accordance with one form of our present 
invention, We provide a casing which has a large 
cavity therein and which is formed in one wall 
With One or more openings of suitable dimension 
Which afford communication between the exterior 
of the casing and the cavity so that sound Waves 
can paSS into the cavity. Amouthpiece of sponge 
rubber or the like having a suitable opening 
therein is disposed about the aforementioned 
Openings in the casing. Immersed within the 
CaVity Opposite and in Spaced relation to the 
aforementioned openings is a microphone of any 
Suitable form or type. The volume of the cavity 
is large compared to that occupied by the micro 
phone, So that the cavity provides a large acoustic 
capacitance about the microphone. The open 
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2 
ings in the Wall Of the Casing and the cavity 
therein are SO dimensioned that they provide an 
acoustic filter Which discriminates against SOundS 
coming from points appreciably beyond the 
mouthpiece. Thus, external noises and Sounds 
Which are fed back to the System are effectively 
filtered Out and are prevented from reaching the 
microphone. HOWever, When the mouthpiece is 
close to the lips of the user, the Sound pressure 
developed by the user is Sufficient to cause the 
Sounds emitted by him to readilly reach the micro 
phone. 
In another form of Sound translating System 

according to Our present invention, the casing 
may be formed to provide two or more acoustic 
filters betWeen the mouthpiece and the micro 
phone. Where, for example, a two-stage filter of 
this type is desired, two cavities may be provided 
by placing a Suitable Wall or partition in the 
cabinet, the partition being formed With One Or 
more Suitably dimensioned openings which afford 
communication between the two cavities. The 
mouthpiece, which may be of sponge rubber, is 
So arranged that normally it is spaced from the 
aforementioned partition. However, When the 
lipS are pressed against the mouthpiece, it can be 
forced against the partition and around the One 
Or more Opening:S therein to thereby bypass One 
of the cavities. In this way, one of the filter 
Stages is effectively eliminated. If desired, the 
caVities in the casing may be lined with acoustic 
resistance material. 
The novel features of our invention, as well as 

additional objects and advantages thereof, will be 
understood better from the following description 
of two embodiments thereof, when read in con 
nection with the accompanying drawing, in 
Which 

Figure 1 is a front elevation of one form of 
Sound translating System according to our pres 
ent invention, 

Figure 2 is a central sectional view thereof 
taken on the line II-II of Fig. 1, 
Figure 3 is a similar, sectional view of another 

form of Sound translating system in accordance 
with our present invention, 

Figure 4 is a Wiring diagram of an electrical 
System corresponding to the acoustical system 
of the form of our invention shown in Figures 
1 and. 2, 
Figure 5 is a Wiring diagram of an electrical 

System corresponding to the acoustical system of 
the modification of our invention shown in Figure 
3, and 
Figure 6 is a curve showing the effectiveness 
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of the form of Our invention Sh0Wn in Figures 1 
and 2 aSa filter. 

Referring more particularly to the dra Wing, 
Wherein similar reference characters designate 
COrresponding partS throughout, there is ShoWn, 
in Figures 1 and 2, a casing 5 Which may be cylin 
drical Or Of any other Suitable Shape and Which 
encloses a Space Or acoustic cavity 3. The front 
Wall 5 of the casing : may be provided With One. 
or more openings or apertures T Which afford 
Communication betWeen the exterior Öf the Casing 
! and the cavity 3 for the passage of Sound waves 
into the cavity. An annular pad 9 of Sponge rub 
ber or other Suitable material Which is preferably 
soft and yieldable and which has a central open 
ing i? is mounted on the wall 5 about the aper 
tures f. Thus, the opening ij constitutes a pas 
Sage for directing Sound Waves to the apertures 7. 
Mounted on the back wall 13 of the cabinet 1 

is a microphone i5. Thë microphone 15 is pref 
erably dispOSed Opposite and in Spaced relation 
to the apertures or openings 7 and is So arranged 
that it is immersed in the cavity 3. The volume 
of the CaVity 3 is large compared to the Volume 
Of the microphone 5, SO that the microphone oc 
Cupies but a very Small Space Within the cavity 3, 
and the CaVity therefore constitutes a large 
acoustic capacitance about the microphome. 
The Cabinet f With its large capacitance 3 and 

its small apertures 7 constitutes an acoustic filter 
Which may be represented by the Wiring diagram 
of Figure 4 in which R, represents the acoustic 
resistance of the apertures 7, Mi represents the 
inertance of the air in the apertures 7, and C 
represents the acoustic capacitance of the air in 
the cavity 3. By properly dimensioning the cav 
ity 3 and the apertures 7, the acoustic filter may 
be made to discriminate against sounds coming 
from points appreciably beyond the mouthpiece 
9. The curve of Figure 6 shows the action of a 
Single Stage filter Such as shown in Figures 1 
and 2 in Which the cavity 3 has a Volume of 100 
Cubic inches and in Which there are eleven, close 
ly grouped holes or apertures 7 each about is 
inch in diameter. It Will be Seen from this curve 
that, except for a peak at around 250 C. P. S., 
this filter is quite effective in discriminating 
against Sounds Outside of the casing . How 
ever, when the mouthpiece 9 is brought up against 
the lips of the user, the acoustic pressure devel 
oped by the mouth On Speaking is sufficient to 
actuatie the moving element of the microphone f5. 
A device Such as described above acts, essen 

tially, as a Shield to reduce acoustic feedback and 
acoustic moise pick-up by the microphone f5. 
The effectiveness of this Shield or acoustic filter 
in attenuating the voice sounds of a user will be 
reduced or largely eliminated depending upon 
how close the mouth is brought up to the mouth 
piece 3 and the apertures 7. AS Stated before, 
any Suitable microphone 5 may be employed, 
but We prefer to use a microphone of the pressure 
gradient responsive type, as this type of micro 
phone is especially Suitable for Obtaining addi 
tional noise reduction. w w 
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cavity 3 but Which, in any case, also has a volume 
that is large and comparable to that of the cavity 
3 in Which the microphone 5 is immersed. The 
interior Walls Of the casing forming the cavities 
3, 2 may be lined With acoustic resistance ma 
terial 23, although this material can be elimi 
nated if not desired. 
The device Of Figure 3 Constitutes a tWO-Stage 

filter Such as is represented by the Wiring dia 
gram of Figure 5 in Which R1 represents the 
aCOuStic resistance Of the Opening i?, M1 repre 
Sents the acoustic inertance of the air in the 
Opening i?, C1 represents the capacitance of the 
air in the Cavity 2, R2 representS the resistance 
of the apertures 7, M2 represents inertance of the 
air in the apertures 7, and C2 represents the ca 
pacitance of the air in the cavity 3. Normally, 

, the Wall i 9 is spaced from the partition 17, and 
'the device is therefore highly effective in dis 
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Criminating against Sounds Outside Of the Casing 
f. When the mouth is placed against the yield 
able front Wall 19 about the opening : é and pres 
Sure is applied, the portion of the Wall 9 im 
mediately around the aperture ij Will be forced 
in Wardly to the dotted line position of Figure 3 
and will be brought into engagement with the 
partition 7 about the apertures A. In this Way, 
the cavity 2 is by-passed and the cavity 3 With 
the apertures 7 become alone effective as a One 
stage filter similarly to the device of Figures 1 
and 2. 
From the foregoing description, it Will be ap 

parent to those skilled in the art that We have 
| provided an improved Sound translating SyStem 
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In the form of our invention shown in Figure 3, 
the casing i? is provided with a wall or partition 
7 in Which the apertures 7 are formed. The 
front Wall A9 of the casing || may be formed, in 
this case, of a Sponge rubber member 19 which 
provides the mouthpiece 9 and haS the Opening 
f therein opposite the apertures T. The Wall |9 
is preferably Spaced from the partition or Wall 47 
a. distance sufficient to provide a second cavity 2 
which may or may not be of the same siZe as the 
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in which acoustic feedback and acoustic noise 
pick-up by the microphone is reduced to a mini 
mum. Although We have shown and described 
two specific forms of Our invention, it Will, m0 
doubt, be readilly appreciated that many other 
forms, as well as variations in the particular ones 
described, are possible. We therefore desire that 
the above description and the forms of Our in 
vention shown in the accompanying dra Wing 
shall be taken as illustrative and not as limiting. 
We claim aS our invention: v. 
1. In a sound translating System, the combina 

tion of a casing having a wall therein which di 
Vides said casing into a pair of cavities, Said Wall 
being provided with an opening therein which af 
fords communication between Said caVities, a. 
mouthpiece carried by Said casing in aSSociation 
with said opening, said mouthpiece affording 
communication between the exterior of said cas 
ing and one of said cavities, and a microphone 
immersed in the other of said cavities, the Volume 
of said other cavity being large compared to that 
occupied by Said microphone whereby to provide 
a large acoustic capacitance about said micro 
phOne. m 

2. A Sound translating System according t0 
claim 1. Wherein the volume of Said One cavity is 
also large compared to that occupied by Said 
microph One. - 

3. A sound translating System according to 
claim 1 characterized in that Said mouthpiece is 
of a yielidable material and haS an opening op 
posite Said wall opening, Said mouthpiece being 
normally Spaced from said wall, and charac 
terized further in that When preSSure is applied 
against Said mouthpiece about its said opening by 
the lips of a uSer, said mouthpiece is adapted to 
yield and to be brought into engagement With 
Said Wall about its Said opening to thereby pro 
Vide -a passage directly between the exterior of 
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said casing and said wall opening and thus by 
paSS Said one cavity. 

4. A Sound translating System according to 
claim 3 characterized in that Said openings and 
Said cavities are so dimensioned that When Said 
mouthpiece is in its normal position Spaced from 
said wall, Said openings and Cavities provide a 
two-stage acoustic filter which discriminates 
against sounds coming from points appreciably 
beyond said mouthpiece, and when said mouth 
piece is brought into engagement with said wall 
to by-pass Said one cavity, Said passage and Wall 
opening and other cavity provide a single Stage 
acoustic filter Which discriminates against Sounds 
coming from points appreciably beyond Said 
mouthpiece. 

5. A Sound translating System according to 
claim 1. Wherein at least one of Said cavities is 
lined With acoustic resistance material. 

JOHN E. VOLKMANN. 
MAXI.M. L. GRAHAM. 
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