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This invention relates' to electro-acoustical a - 
paratus, 'and more particularly to an improved, 
noise-cancel'ling, close-talking microphone. 
The close-talking microphone referred to here 

in is one which is useful in l-ocations whererthere 
is considerable noise, such as in many military 
Operations. Such -a microphone is so 'construct 
ed mechanioally and acoustically that it provides 
-a high speech-to-noise ratio, depending for its 
operation on -an extremely small “talking dis 
tance” as between the lips of the user and the 
-microphone diagram or sound 1receptive ori?ce. 
My Vpresent invention relates to the second or 

der pressure gra-'Client `responsive close-talking 
'microphone the conventional structure of which 
includes two ?rst order, pressure -gradient re 
sponsive microphone units arr-anged one above 
the other -and 'having their diaphragms located 
as close together as would lhe 'possible without 
the one interfering With the 'other in respect to 
sound Waves impinging directly on both of them. 
Electric-ally the units are connected so that their 
output voltages oppose each other 'and when 
equal sounds are picked up by each unit their 
outputs will cancel. In use, a person talks more _ 
'directly into one of the units thanthe otherl 
unit so that the miorophone will .pradu-ce 'an 
output from the useful sound wave energy. 
Structures of this type are found' to -possess cer 
tain disadvantages in the respect that the unit 
to which the useful sound wave energyis not 
directed acts as an electrical load on the 'other 
unit With the -result that the microphone suf 
f-ers a loss in useful output. In addition, the 
cancellation of extraneous high frequency sounds 
is not as effective due to the vli-mitation of spac 
ing of the two diaphragms. .A further disad 
Vantage results from 'the f'act that with the con 
ventional microphone arrangement, it is vpossible 
to vposition _the sound source less than one half 
.inch _from the directlydriven {diaphragm result 
ing in poor response' _from exceedingly pro 
nounced “blast effect” from such sounds as “Bj' 
"P,” etc., ;and from accumulation of _moisture 
on the diaphragm from _the breath of the 'per 
son using the microphone. . " 5 __ 

The primary object of my present _invention is 
to provide -an _improved noise-cancelling, close 
talk'ing microphone ,which will overcome the 
above 'as well as other disadvantages'of prior .art 
close-talking mícrophones. - 

It is also an object of my present invention 
to' provide a close-talking microphone which will 
be more effective in the .cancellation o_f .extra 
neous sound in the high frequency range. 
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Another object of my present invention is to 
provide-a close-talking microphone which will 
provide imp-roved response to useful sound Waves. 
effect :canceillation of 'extraneous sound waves 
over a wider range of _frequencíes ;and which 'will 
have a larger output. _. _ 

A further object. of my present invention is to 
provide an improved .close-talking microphone ,' 
which is simple 'and easy to construct .as Well as 
'highly -e?icient in operation. 
'In accordance with my present invention, I 

provide a noise-cancelling, _close-talking mi 
crophone ,comprising :two first order, pressure 
gradient 'responsive transducive units disposed 
facing .each other in spa-ced apart relation along 
a common axis so that ̀ the planes of their vi 
bratile .elements are substantially parallel. The 
vibratile elements are mounted for movement in 
opposite fdirections in response to sound Waves 
impinging thereon from a closely disposed sound 
source directed between them. 'The units have 
their signal outputs `-electrícal1y connected in 

' series so 'that the voltagesßdeveloped respectively 
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by said units will be additive when the vibratile 
elements move in opposite-zdírections |and will 
oppose each other Vwhen the víbratile elements 
move in the same direction. 
The novel featurescharacteristic of my pres 

ent invention, as well as additional objects and 
adv-antages thereof, ,will he'better vun'clerstood 
from the vfollowing detailed description when 
read in connection with the accompanying draw 
ing in- which: 

Figure 1 is a front elevation .of a noise-can 
,ce1ling, |close-talking _microphone -in accordance 
`with my present invention, 

Figure 2 is a side elevation 'of the mi'crophone 
shown in Figure 1, ` 
Figura 3 is a front view of one of the trans 

ducer units shown in Figura 1, 
Figura 4 is a sectíonal view of the microphone 

transduoer units, 'taken along the line 4-4 of 
Figure 1, and ̀ ' . ' 

Figure 5 is |a diagram of the .electrical circuit 
connecting the outputs of the two transducer 
units. . ` 1 . ` 

Referring more' particularly to the drawings, 
wherein similar reference characters designate 
corresponding :parts throughout, there is shown 
a _noise-cancellíng, _close-.talking microphone I, 
in aocordance with a preferred embodiment _of 
mypresent ínvention, comprising, generally, a 
pair of conventi-onal ?rst order, pressure _gradi 
ent responsive transducer units .ii and a hand 
support member 5. 



3 
'I'he transducer units 3 are mounted on the 

support member 5 along a common axis with 
their front faces or ends 1, that is, the ends into 
which sound Waves 'are normally directed, .dis 
posed in closely spaced apart relation. Each of 
the transducer units 3 is of the electrodynamic 
type and comprises a vibratile element or di 
aphragm Il mounted for movement in response 
to the pressure gradient component of sound 
Waves impinging on opposite sides thereof. At 
tached to the diaphragm ll is a coil 13 which 
is disposed in a magnetic ?eld provided by a 
suitable magnetic structure and operative in a 
manner well known in the art. ' 
The magnetic structure of each of the trans 

'ducer units 3 illustrated and described herein 
comprises a frustro-conical permanent magnet 
|5 having the base thereof mounted ona base 
plate l'l within a recess |9 provided therein.? A 
central or inner circul'ar pole member 2| is 
mounted on the apex end of the magnet 15. An 
outer pole plate member 23 has a circular aper 
ture 25 within which the inner pole member 2| 
is concentrically disposed in spaced relation to 
the outer pole plate 23 to provide'an annular 
air gap 21. The outer pole plate 23 is supported 
by a plurality of rod-like members ?s'which sup 
port it from and connect it with the baseplate 
ll. The rod-like members 29 may be connected` 
to the outer pole plate 23 and .the base plate H ' 
in any suitable manner which will provide a good 
magnetic fiux conducting path between the plates. 
The diaphragm ll' is supported at its periph 

ery by the outer pole plate 23 in a manner to 
permit it to freely vibrate in response to sound 
waves impinging thereon and to dispose the coil 
I 3 within the air gap 21 for freedom of move 
ment therein. Thus, the diaphragm H together 
with the coil |3 comprise a movable conductor 
disposed within a magnetic ?eld provided by the L 
magnetic structure. A protecting cover 3| of 
non-magnetic material, which is provided with a 
central opening 33, ismoun'ted in front of the 
diaphragm II in spaced relation thereto. An 
other protecting coverf35 is mounted in back of 
the air gap 21 and is provided with a plurality 
of apertures 31 disposed opposite to the air gap 
21. screens 39, 4| fare disposed, respectively, 
within the central' opening 33 and the aper 
tures 31 to prevent dustand magnetic dirt par 
ticles from interfering with the movement of 
the diaphragm ll and the coil l3. Suitable ter 
minals 43 are provided on the front protecting 
cover 3| to which one end of leads 45 from the 
coil I3 are connected, and to the other end of 
which wires 41 are connected for connection 
with an external electrical circuit. 
The distance of separation between the trans 

ducer units 3 should be rather small to be effec 
tive, preferably of the order not to exceed 1A; 
wavelength at the highest frequency in the range 
to which the units are to be responsive; 
The units 3 have their respective outputs con 

nected in series so that the voltages developed are 
additive when the diaphragms ll move in op 
posite directions, and oppose each other when 
the diaphragms move in the same direction. 
Thus, it will be recognized by those persons 
skilled in the art, that since both units are ?rst 
order, pressure gradient responsive units, their 
diaphragms H will be moved in opposite direc 
tions only when they respond to sound waves 
originating from a source closely disposed to the 
units and directed between them. If the sound 
source is an appreciable distance away from the 
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4 
units in a plane passing between them, there 
will be no output from 'the units for, in that 
case, the sound source will be disposed substan 
tially in the null plane of each of the diaphragms. 
If, however, the sound source is disposed on 
either side of the plane passing between the units 
3, their diaphragms l I will be caused to move in 
the same directions, in which case, their out 
pu'ts will oppose each other and effectively cancel. 
It Will also be recogm'zed that When the dia 
phragms ll are driven in opposite directions, the 
combined outputs of the units is almost twice 
that obtained from the conventional second or 
der, pressure gradient responsive microphone 
wherein 'the one unit acts as an electrical load 
on the other directly driven unit. 
Thus, the arrangement provided by my pres 

ent invention will be found to overcome the dis 
advantage resulting from placing the sound 
source too close to the diaphragms, as in the 
case with the conventional type. Because of the 
physical size and arrangement of the units, it is 
practically impossible to dispose the sound source 
closer than approxim'ately 1A; inch and thereby 
reduce the blast effect mentioned above. In 
addition thereto, since 'the voice of the user is 
directed between the units, there will be less tend 
ency for moisture to accumulate on the dia 
phragms which otherwise would interfere with 
efiiciency of operation. 
While I have shown and described but a single 

embodiment of my present invention, it will also 
be recognized that various changes and modi? 
cations are possible within the spirit of my in 
vention. Therefore, I desire that the particular 
form of my present invention described herein 
shall be considered as illustrative and not as 
limiting. ' 

What is cl'aimed is: 
1. A sound translating device comprising a, pair 

of dynamic microphone units, each of said units 
having a vibratile member mounted for move 
ment in response to the ?rst order gradient of 
the sound pressure, said vibratile members being 
mounted in spaced apart relation facing each 
other for movement in opposite directions in re 
sponse to sound Waves impinging thereon from 
a closely disposed sound source and directed be 
twcen said members, and means for eifectively 
connecting the signal outputs of said units 
whereby the voltages developed respectively by 
said units will be additive when said vibratile 
members move in opposite directions and will 
oppose each other when said vibratile members 
move in the same direction. 

2_. A sound translating device according to 
claim 1, wherein said vibratile members are 
spaced apart a distance not to exceed 1A wave 
length at the highest frequency in the range to 
which the units are to be responsive. 

3: In sound translating apparatus, the combi 
nation of means providing separate magnetic 
fields, a pair of movable conductors each respon 
sive to the ?rst order gradient of the sound pres 
sure and vibratably mounted in separate ones of 
said ?elds, said conductors being disposed in 
closely spaced relation to and facing each other 
for movement in opposite directions in their re 
spective ?elds in response to sound waves im 
plngmg thereon from a closely disposed sound 
source and directed between said conductors. 
and means connecting the signal outputs of said 
conductors to additively combine the voltages 
developed respectively therein when said con 
ductors move in opposite directions in said mag 
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netic fields and to combine said voltages in op 
posing relation when said conductors move in 
the same direction in said magnetic ?elds. 

4. A sound translating device comprising a 
Vpair of microphone units each of which com 
prises (1) a magnetic structure having an air 
gap with a magnetic ?eld 'therein, (2) a conduc 
tor mounted in said ?eld for vibration in re 
sponse to the ?rst order gradient of the sound 
pressure, said units being mounted in spaced 
apart relation along a common axis with their 
respective conductors fiacing each other in closely 
spaced apart relation, and means for so con 
necting the signal outputs of said units that 
their respective voltages will be additive when 
said conductors move in opposite directions in 
their respective magnetic ?elds and will voppose 
one another when said conductors move in the 
same direction in said magnetic fields. 

5. A sound translating device comprising-a 
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pair of dynamic microphone units each having ' 
a vibratile member mounted for movement in re 
sponse to the ?rst order gradient of the sound 
pressure, said units being mounted in spaced 
apart relation along a common axis and having 25 

6 . 

'their respective vibratile members disposed fac 
ing each other with their axes of maximurn re 
sponse substantially colinear, and means for so 
connecting the signal outputs of said units that 
their respective voltages will be additive when 
said vibratile members move in opposite direc 
tions and will oppose each other'when said vi 
bratile members move in the same direction. 

ROBERT K. DUNCAN. 
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