




2,950,858 
3 

number of parts required to prowide an improved difer 
ential microphone having desirable noise cancelling char 
acteristics. - 

The transducer here described utizes two Separate 
Imagnetic circuits. Each of the magnetic circuits includes 
one of the diaphragms 12, the abuting ring magnet 24, 
the plate 16, theportion of the tubular portion 15 of the 
core structure 14 fron the plate to the diaphragra, and 
the gap 25A between the diaphragm and core Structue 
14. Since the diaphragms 12 are rigidly coupled at their 
centers by the coupling member or Fod 26, the dia 
phragms are displaced only in response to the diference 
in the sound pressures on the two diaphragms, and the 
simultaneous movement of the two dialphragms increases 
the fux in one of the magnetic circuits while decreasing 
the fux in the other. Since the cois 21 and 22 generate 
currents responsive to the fux in the two magnetic cir 
cuits, respectively, and the cois2 and 22 are connected 
in series, the current generated in the coil Circuit is Te 
sponsive to the diference in sound pressures on the tWo 
diaphragms. Further, since the two coils are connected 
in series opposition, currents generated by other mag 
netic fuxes passing through both of the cois Cancel Out. 
Since the cois 21 and 22 are connected in Series Oppo 

sition to produce no current responsive to an axial fill 
passing through both coils, it is desirable that the mo 
signal fux in the two magnetic circuits filow through the 
plate or disc 16 in the opposite direction, thus tending 
to cance1. This results in the output of the two cois 21 
and 22 adding signal produced currents. This conditio 
is readily achieved by positioning opposite poles of the 
two ring magnets 24 in abutment With the plate 16 ard 
also with the diaphragms 12. - 
While for the purpose of describing and illustrating 

the present invention a preferred embodiment has been 
shown in the drawing, itis to be understood that the in 
ventionis not to be 1imited thereby since Such Variations 
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are contemplated asmay be commensurate with the Spirit 
and scope of the invention asset forth in the accompany 
ing clains. It is also to be Inoted that this application 
is a continuation in part of the inventor's application, 
Serial No. 682424, filed September 6, 1957, entitied, 
“Microphone.” 
The invention claimedis: - 
1. An electromechanical transducer comprising: an 

air tight housing including a pair of magnetic members 
each having two parallel fiat surfaces With opposite mag 
netic poles, each of said membershaving an opening eX 
tending between the surfaces thereof a diaphragn sealed 
to the first surface of each magnetic member, and a mag 
meticalypermeable platesealed to the second surface of 
each magnetic member and confronting the openings 
therein; a corestructure disposed in the opening of each 
magnetic member and mounted on the Iplate at one end, 
the opposite end of each core structure confronting one 
of the diaphragms and being spaced therefron by a gap: 
and a coil disposed about each of the core structures. 
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3. An electromechanical transducer comprising the 

elements of claim 2 in combination with a damping men 
ber disposed between the rigid monmagnetic coupling. 
1member and the mounting means for the diaphragmS. 

4. A diferential microphone comprising a Imagnetic 
circuit member havinga discat the midipoint of a tubular 
portion havingat each end an annular fiange, an annular 
permanent magnet mounted on each side of Said disc, a 
pair of inductive windings mounted on Said tublar Ipor 
tion on opposite sides of said disc, each winding eXtend 
ing to an annular fange, and a diaphragn mounted on 
each Ipermanent Imagnet. - · · - - 

5. A diferential microphone comprising a ferromag 
metic member having a disc at the midipoint of a tubular 
portion having at each end an ammular fiange, an annular 
permanent magnet mounted on each side of Said disc, a 
pair of inductive windings mounted on Said tubular por 
tion and each extending from said disc to the annular 
fiange, a diaphragn mounted on each permament Imagnet, 
a member rigidlyinterconnecting the centers of said dia 
phragms, and a damping member mounted on Said inter 
connecting menber to engage the inner surface of said 
tubular portion of said ferromagnetic member. - 

6. A diferential microphone according to claim 4 
wherein said disc serves to form two chambers, and a 
smal tubular member communicating with both said 
chambers. ?. -- 

7. A diferential microphone according to claim 4 
wherein the peripheral portions of each diaphragm are 
hermetically secured to the cooperating annular perma 
ment Imagnet. -- - 

8. A diferential microphone comprising an integrally 
formed member of ferromagnetic material having a tu 
bular portion terminating at each end in an annular 
fiange and having at its longitudinal midipoint a disc, a 
pair of inductive windings mounted between said disc and 
said fianges, a pair of annularpermanent magnetsmount 
ed on opposite sides of said disc, a pair of thin fiat metal 
diaphragms secured at their peripheries to said pair of 
permanent Imagnets, and a nommagnetic rod axially posi 
tioned within the tubular portion of said member and 
Irigidly interconnecting the centers of said diaphragms. 

9. The diferential microphone according to clain 8 
wherein said monmagnetic rod carries at its Iongitudinal 
midipoint a damping member engaging the interior of the 
tubular portion of said member. 

10. A diferential microphone comprising an integrally 
formed member offerromagnetic material having atubu 
1ar portion terminating at each end in an annular fange 
and having atits 1ongitudinal midpoint a disc, a pair of 
inductive windings wound in the samedirection between 
said disc and said fianges, a pair of annular permanent 
magnets mounted on oppositesides of said disc forming 
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2. An electromechanical diferential transducer com 
prising a pair of diaphragms, means abuting the periph 
eries of the diaphragms for mounting the diaphragms 
parallel to eachother, a pair of Imagmetic circuits, each 
circuit including one of the diaphragms and a gap con 
fronting the diaphragm, a coil disposed about each of the 
Imagnetic circuits for generating an electrical Current re 
sponsive to the rate of change of magnitude of the mag 
netic fux fowing in the magnetic circuit, said coils being 
electrically connected in series opposition, and a rigid 
monmagnetic couping member mounted to both of the 
diaphragms and eXtendingtherebetween. - 
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a housing having two chambers, a pair of thin fiat metal 
diaphragms hermetically sealed at their peripheries to 
said pair of permanent magnets, a nonmagnetic rod axi 
allypositioned within the tibularportion ofsaid member 
and Irigidly interconnecting the centers of said dia 

, phragms, Said rod carrying at its midipoint a damping 
member engaging the interior of the tubular portion of 
said member, and a tube communicating with both said 
chambersand the exterior ofsaidhousing. 
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