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[57] ABSTRACT 

An ear-borne transceiver for transmitting and receiv 
ing audio information signals comprises an ear piece 
having a semi-rigid support body portion formed and 
adapted to be inserted and snugly received in the 
outer ear canal. The inserted portion of the support 
body includes a ?rst and second audio passageway 
therealong for respectively carrying sound waves 
therethrough. A uni-directional acoustical ?lter device 
is disposed in each of the passageways which respec 
tively serve to pass sounds from and to the ear canal. 
A microphone element receives sounds from the ear 
canal via one of the passageways and converts the re 
ceived sounds into electrical signals to-be supplied to 
a transmitting cable means. A receiving or “speaker” 
element also carried by the support body receives 
electrical signals via a transmit/receive cable means 
and serves to convert such electrical signals to sounds 
to be transmitted into the other of the two passage 
ways. The ?lter device in each passageway serves to 
dissipate the'power or energy of selected acoustical I 
sounds above a predetermined level so as to limit the 

' transmission and receipt of audio to that portion lying 
substantially in the voice range. Abrasive background 
noise is thereby eliminated from signals both as trans 
mitted and as received. ' 

2 Claims, 5 Drawing Figures 
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AUDIO TRANSCEIVER FOR TRANSMITTING TO 
AND RECEIVING FROM THE EAR CANAL 

BACKGROUND OF THE INVENTION 

This invention pertains to transmitting and receiving 
devices of a type employed in the presence of back 
ground noise whereby a person wearing an audio re 
ceiver will hear audio transmissions substantially free 
of background noise as may exist and be transmitted 
from the transmitting station. Also, this invention per 
tains to audio transmitting devices arranged in a man 
ner whereby background noise in the region of the 
transmitting party will be screened out of the transmis 
sion prior to transmitting. This invention is particularly 
useful in the transceiving of audio messages relative to 
aircraft. 
Heretofore, background noise in the region of a party 

transmitting audio messages has constituted a substan 
tial problem with respect to the quality of the messages 
transmitted and the ease with which such audio trans 
missions can be understood by the receiver. Accord 
ingly, it has long been desirable to eliminate back 
ground noise as much as possible in the region of the 
transmitting station so as to preclude its being broad 
cast with the audio message. ' 
High background noise in the region of the receiving 

station makes dif?cult the proper receipt of audio 
transmissions and it has also long been desirable to 
eliminate such background noise in the region of the 
audio receiver from being received along with audio 
messages. 
As disclosed further below, means have been dis 

closed herein wherein both a transmitting and receiving 
arrangement have been provided whereby objection 
able background noise has been substantially elimij 
nated in audio transmission as may originate from both 
the receiving station and the transmitting station. 
As disclosed herein, a person equipped with a trans 

ceiver system according to the disclosed arrangement 
can hear and talk at the same time thereby obtaining 
the advantageous condition which approximates nor 
mal conversation. 

SUMMARY OF THE INVENTION AND OBJECTS 

In general, there has been provided an ear-borne 
transceiver of a type employing a support body formed 
and adapted to be inserted and snugly received in the 
outer ear canal. The support body includes a ?rst and 
second passageway therealong for respectively carrying 
sound waves therethrough. A uni-directional acoustical 

- ?lter device is disposed in each passageway which re 
spectively serve to pass sounds from and to the ear ca 
nal. A microphone element is disposed to receive 
sounds via a ?rst passageway for converting the re 
ceived sounds into electrical signals supplied to a trans 
mit/receive cable means. A speaker element or re 
ceiver element is also disposed to receive electrical sig 
nals via the cable means for converting such received 
signals to sounds to be transmitted into the second pas 
sageway. 

Preferably, the support body carries a liquid-sealed,‘ 
semi-rigid envelope containing the microphone and 
speaker elements and a body of relatively high density, 
high viscosity liquid within the envelope for attenuating 
and dampening vibrations experienced by the micro 

5 

10 

25 

30 

45 

55 

60 

65 

2 
phone and speaker element as might otherwise create 
objectionable transmissions or receptions. 

In addition, it is preferable to provide an electronic 
shielding means for isolating the speaker element and 
microphone element from each other to prevent signals 
by one from in?uencing the other. 

In general, it is an object of the present invention to 
provide an improved means for overcoming the prob 
lems of high background noise as experienced, for ex 
ample, in the presence of jet engines by pilots, crew and 
ground personnel, etc. 

It is another object of the invention to provide an im 
proved transmitting arrangement. 

It is a further object of the invention to provide an 
improved receiving arrangement whereby high noise 
level in the region of the receiving party will be sub 
stantially eliminated from the transmissions received. 

It is yet another object of the invention to provide an 
improved ear-borne transceiver unit. 
The foregoing and other objects of the invention will 

be more readily evident from the following detailed de 
scription of a preferred embodiment when considered 
in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective'view, with a cable partially 

broken away for clarity, and showing an ear-borne 
transceiver device according to the invention as 
mounted upon the human ear, shown in phantom lines; 
F IG. 2 shows an elevation section view taken through 

the support body along the line 2-2 of FIG. I in en 
larged detail; 
FIG. 3 shows an ear piece in perspective in conjunc 

tion with'a side elevation section view representative of 
the circuitry for operating the transceiver device car 
ried within the ear piece; 
FIG. 4 is a block diagram showing an electronic sys 

tem according to the invention; and ' ’ ‘ 

' FIG. 5 shows an enlarged side elevation view, in sec 
tion, of an acoustical filter device as employed herein. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

An ear-borne transceiver assembly 10 consists, in 
general, of a support body 11 formed to include an 
elongated protruding portion 11a to be inserted and 
snugly received in the outer ear canal of a person wear~ 
ing the device. Portion lla can be a resilient plastic or 
rubber material to provide a sealed interface with the 
walls of the outer ear canal. The electronic ‘system 
schematically shown in FIG. 4 is contained in an elon 
gated arcuate housing 12 preferably of a lightweight 
plastic or other semi-rigid material formed to be nes 
tled behind the ear 13 of the wearer. A conventional 
jack plug 14 is coupled by means of a cable 16 into the 
transceiving system within housing 12 whereas, on the 
upper end'of housing 12 and by means .of a suitable 
conventional swivel connection 17 (FIG. 3), a transmit 
and receive cable 18 leads into a receiver or speaker 
element 19 and a microphone or transmitting element 
21 disposed within support body 11. 
Cable 18 constitutes a typical conventional trans 

ceiver cable means of a type for both (a) transmitting 
electrical signals representing audio information signals 
which have been converted by means of a microphone 
element 21 into electrical signals, and (b) for receiving 
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electrical signals to be converted into audio signals by 
means of a conventional speaker or receiver element, 
such as 19. 
Support body portion lla includes both transmit and 

receive passageways 22, 23 respectively arranged in 
open communication therethrough for carrying sound 
waves either to the transmitter 21 or from the receiver 
or speaker element 19. 
A uni-directional acoustical ?lter device 24, 26 is dis 

posed in each of passageways 22, 23 and oriented to 
pass sounds respectively from and to the outer ear 
canal 27. 
Each acoustical ?lter element 24, 26 is arranged in 

a manner to screen out substantially all high energy 
noise above a predetermined level while permitting 
sound below such level to pass therethrough without 
deleterious loss, all as explained fully in US. Pat. No. 
3,565,069. 
Brie?y, ?lter devices 24, 26 each function in substan 

tially the same way whereby high energy sound enters, 
substantially undiminished, into an acoustical chamber 
36 which is a relatively elongated chamber. Vent 35 is 
suf?ciently small with respect to the diameter of cham 
ber 36 so as to create an increase in pressure in the re 
gion 40 where chamber 36 is abruptly diminished in 
size. By use of a thermocouple located at this position 
(40), it is possible to detect an exchange of energy pro 
ducing heat for energy levels of sound in excess of 
something on the order of 80db. Sound entering cham 
ber 36 at an energy level below 80db passes relatively 
freely through vent 35 without causing any similar en 
ergy exchange at the region 40. 

In addition to the above, it is believed that chamber 
36 serves to “accelerate" the sound waves along cham 
ber 36 so as to further increase the degree of energy ex 
change at the region defined by the end wall 40 of 
chamber 36. By dissipating the energy of the incoming 
sound waves in the foregoing manner, within chamber 
36, only sound below a level on the order of 80db is 
permitted to pass through vent 35 and, hence, back 
ground noises which may have been received from the 
transmission at the transmitting station are eliminated 
or substantially minimized so as to permit the audio re 
ception to be more understandable. On the other hand, 
when ?lter element 24 is functioning to clarify the out 
going transmissions from an aviator operating in the 
presence of high background noise. the background 
noise is similarly ?ltered from reaching the microphone 
element 21. - 

Means forming an electronic shield for isolating the 
speaker or receiver element 19 from microphone or 
transmitter element 21 so as to prevent signals by one 
from in?uencing the action of the other includes the 
provision of a copper-plated insulator 28 arranged to 
‘form a partition therebetween and extend leftwardly 
‘beyond the ends of the two elements 19, 21. 

Where a transceiver unit of the type described and 
shown in FIG. 2 is to be employed in an aviation appli 
cation where it will be suject to considerable vibration 
or external noise, means have been provided for atten 
uating and dampening external noise as might other 
wise adversely affect the transceiving functions of ele 
ments 19, 21. . 

Thus, a liquid-sealed protective envelope 29 of rela 
tively hard plastic or moldable material having insulat 
ing qualities is carried by attachment directly to sup 
port body 11. Envelope 29 contains a body of liquid 31 
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having a relatively high density and high viscosity, such 
as monothane, to effect substantial attenuation and 
dampening of spurious sound waves and vibrations en 
tering through the shell of envelope 29. 
Microphone element 21 and receiver element 19 are 

submerged within liquid 31 to be further isolated from 
such spurious vibrations and sound waves. 
Referring to the schematic of a circuit arrangement 

as shown in FIG. 4, it is ?rst to be observed that the re 
ceiver and transmitter elements 19, 21 are inverted as 
compared to that shown in FIG. 2 for purposes of illus 
tration. 

Nevertheless, incoming electrical signals appear on 
the cable means 32 and, by means of a volume control 
33 in the form of a variable resistor, audio output 34 is 
generated by means of the receiver or speaker element 
19. This audio output is fed, together with any back 
ground noise contained therein as may have originated 
at the transmitting station, along passageway 23. The 
acoustical ?lter element 26 serves to dissipate the ob 
jectionable background noise by means of the tech 
nique disclosed in US. Pat. No. 3,565,069 whereby 
sound entering quickly dissipates the high energy noise 
by virtue of the acoustical characteristics of the interior 
of element 26. 

Similarly, when it is desired to transmit via the trans 
mitting passageway 22, the party wearing a device 
speaks through his mouth but the sound also carries up 
wardly through the ear canal and passes into ?lter de 
vice 24. In the event that noise above a predetermined 
energy level is present, such noise will be dissipated and 
?ltered from the transmission by means of element 24 
due to the acoustical characteristics of chamber 37 in 
the same manner as above described. 

Ultimately, the audio transmission enters a rubber or 
other elastic connector 38 and passes directly to the 
transmitting or microphone element 21. 
At this point, microphone element 21 serves to con 

vert the audio vibrations which it receives along pas 
sageway 22 into electrical signals applied to cable 18 
for subsequent transmission. It will be readily evident 
that the transmitted electrical signals will now be free 
of any high background noise level as would otherwise 
make them objectionable to the receiving party. 
During the transmission, microphone element 21 

feeds its electrical output via line 39 into a conven~ 
tional speech synthesizer device 41 of a type conven 
tionally employed in hearing aids and which serves to 
clarify and amplify frequencies, and balances the 
speech frequencies so as to increase the high frequen 
ones. 

As shown in FIG. 4, a power supply, shown simply as 
the battery 42 serves to provide the power required by 
synthesizer device 41 and also the power required to 
operate an ampli?er 43. Thus, the output of synthesizer 
41 appears on a lead 44 to be ampli?ed by ampli?er 43 
and then fed onto the output cable means or transmis 
sion line 32 forbroadcast. 
As shown in FIG. 3, components of a micro- or min 

iaturized electronic system 46 are shown whereby, for 
- example, a short battery 42 may be held at its ends in 
the bottom part of housing 12 and a volume control 
knob 47 or wheel is exposed through housing 12 to the 
exterior. 
As thus described, there is shown both a system for i 

the audio transmission of messages free of objection 
able background noise and for the receipt of audio 
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transmissions free of background noise entering into 
the transmission at the transmitting station. It is further 
evident that there is provided an improved ear-borne 
transceiver arrangement taking advantage of the ear 
canal as an acoustical channel for making voice trans 
missions free of background noise whereby substan 
tially normal conversation can be effected, i.e., one can 
transmit while listening to the receiver. 

I claim: 
I. An ear-borne transceiver system of a type employ 

ing cable means for transmitting and receiving audio 
information signals comprising an ear piece having a 
semi-rigid body portion formed and adapted to be in 
serted and snugly received in the outer ear canal, said 
body portion including ?rst and second independent, 
separate passageways therealong for passing sounds re 
spectively from and to said ear canal, uni-directional 
acoustical ?lter means in each said passageway, said 
?lter means in said ?rst and second passageways being 
oriented respectively in opposite directions therein for 
dissipating the power of those sounds above a predeter 
mined power level, a microphone disposed to receive 
those sounds passing via said ?rst passageway for con~ 
verting the received sounds into electrical signals sup 
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plied to said cable means, and a speaker element dis 
posed to receive electrical signals via said cable means 
for converting such signals to sounds transmitted into 
said second passageway. 

2. An ear-borne transceiver system of a type having 
transmit and receive channels and employing cable 
means for transmitting and receiving audio information 
signals comprising an ear piece of semi-rigid material 
forming a body portion adapted to be snugly received 
in the ear canal, said body portion including a pair of 
separate and distinct passageways therealong for re 
spectively passing sound waves primarily in opposite 
directions to each other, said passageways serving to 
continuously couple both the transmit and receive 

channels to said ear canal, a protective envelope car 
ried by said ear piece, a microphone element disposed 
in said envelope to receive sounds via one of said pas 
sageways for converting the received sounds to electri 
cal signals supplied to said cable means, and a speaker 
element disposed in said envelope to receive electrical 
signals via said cable means for converting same to 
sounds to be transmitted primarily via the other one of 
said passageways. 

* * * * * 


