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ABSTRACT OF THE DISCLOSURE 

A mounting structure for microphone and receiver 
transducers is readily convertible from a rigid hand-held 
device to an adjustable head-mounted device using ele 
ments which are captivated on the structure. 

SUMMARY OF THE INVENTION 

The handset-headset structure of the present invention 
eliminates the muff-type earphone and uses a minature 
receiver which is acoustically coupled directly to the ear 
canal through a comically-shaped earpiece. The structure 
includes a stabilizing pad disposed above the receiver 
and earpiece for steadying the structure on the user’s head 
Without exerting unnecessary pressure on the ear of the 
user in the region of the entrance to the ear canal. This 
stabilizing pad is mounted at the upper end of a rotatably 
pivoted portion of the structure and is also separatable 
into an upper pad which is attached to a telescoping head 
band and a lower pad which is attached to the pivoted 
portion of the structure. The headband telescopes into 
the structure past the rotatable pivot to secure the pivot 
and render the structure su?iciently rigid to serve as a 
hand-held microphone and receiver unit. When fully ex 
tended, the headband releases the rotatable pivot to en 
able the lower portion of the structure including the re 
ceiver and a microphone to be rotated forward with re 
spect to the upper portion including the headband and 
stabilizing pad so that the acoustic energy input port of 
the microphone may be conveniently positioned near the 
user’s mouth. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a front view of the handset-headset apparatus 
according to the preferred embodiment of the present 
invention; and 
FIG. 2 is a side sectional view of the apparatus of 

FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIGS. 1 and 2, there is shown a lower 
body portion 9 and an upper body portion 11 pivotally 
coupled together near the earpiece 13 and receiver trans 
ducer 15. A microphone transducer 17 is mounted within 
the upper region of the body portion 9 and is acoustically 
coupled through an acoustic tube or channel 18 to the 
microphone input port 19 near the lower end 21 of the 
body portion 9. Of course, if a noise-canceling micro 
phone transducer 17 is used, a pair of acoustic coupling 
tubes or channels 18 may be used to couple the acoustic 
inputs of such a microphone transducer to input ports on 
opposite sides of the lower end 21. Also, where desired, 
the microphone transducer 17 may [be mounted near the 
lower end 21 of the body portion 9 to obviate the need 
for an acoustic coupling tube or channel 18 to couple 
acoustic signal from the input port 19 to the remotely 
disposed microphone transducer 17. 
The receiver transducer 15 is positioned near the upper 

end of the body portion 9 and is disposed to be acousti 
cally coupled through the outlet port 22 and the channel 
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23 in the earpiece 13 directly to the ear canal of a user. 
This obviates the need for a conventional, cumbersome 
muff-type transducer-to-ear coupling arrangement which 
commonly establishes a large acoustic chamber surround 
ing the entrance to the ear canal of a user. Thus by 
acoustically coupling directly to the entrance of the user’s 
ear canal through earpiece 13 in accordance with the 
present invention, a receiver transducer 15 of conveni 
ently small size (approximately % inch in diameter) for 
miniaturization may be used. The earpiece 13 has a coni 
cal shape and is formed of ?exible, biologically inert ma 
terial such as polyurethane or silicone rubber to [be read 
ily deformable in the lateral and peripheral directions but 
to be relatively rigid in the longitudinal direction. This 
assures that the earpiece 13 conforms to the shape of the 
entrance of a user’s ear canal for good acoustically-sealed 
coupling therewith with only a small amount of pressure 
exerted about the user’s ear canal. The differences be 
tween the lateral or peripheral ?exibility and the longi 
tudinal ?exibility of the earpiece 13 ‘may be provided by 
forming the walls 25 of the channel 23 with thicker cross 
section than the outer walls 27. The earpiece 13 has an 
inner ridge 24 which snaps onto the body portion 9 to 
engage the channel 23 through the earpiece 13 with the 
outlet port 22 of the receiver transducer. Of course, the 
spacing between the outlet of the channel 23 in earpiece 
13 and the microphone inlet port 19 is selected to ac 
commodate the size and shape of an average user’s head 
and is typically about 15 cm. 
The region within the body 9 between the microphone 

and receiver transducers 15 and 17 may contain suitable 
electronic components and circuitry 29 for convenient 
use and operation of the present apparatus. In one em 
bodiment, a minature switch is mounted in this region 
and is mechanically coupled to a spring-biased button 31 
in the front portion of the body 9 to provide convenient 
push-to-talk operation with associated electronic equip 
ment. Also, the conductors of the connecting cable 33 
may be electrically connected to the transducers 15 and 
17 in this region for convenience in manufacturing and 
servicing. The lower body portion 9 may be formed in 
two lengthwise (or left and right) halves 32, 34, so that 
the components, transducers, and the like, may be con 
veniently assembled and secured within the body 9. 
The upper body portion 11 is rotatably attached to the 

lower body portion at the rotatable joint 35 which, in 
the preferred embodiment of the present invention, is dis 
posed behind the receiver transducer 15 in approximate 
axial alignment with the channel 23 through earpiece 13. 
A stabilizing pad 37 is attached to the upper body por 
tion 11 near its upper end and is disposed to bear against 
the user’s head in a region above and to the rear of his 
outer ear. This provides the principal pressure point on 
the user’s head in a region thereof that is relatively in 
sensitive to pressure as the present apparatus is positioned 
to seal the earpiece 13 against the entrance to the user’s 
ear canal. 

In the preferred embodiment of the present invention, 
the center of the stabilizing pad 37, the tip of earpiece 13 
and the microphone inlet port 19 are all in a common 
plane, as shown in FIG. 1, when the apparatus is used as 
a hand-held unit. In this position, the upper and lower 
body portions 9 and 11 have elongated channels 39 and 
41 near the rearward sides thereof which are lined up 
through the relatively rotatable surfaces 43, 45 of the two 
body portions 9, 11 to form a cointinuous channel that 
extends through the length of the upper portion 11 and 
for a selected distance along the length of the lower por 
tion 9. A ?exible headband 47, preferably of two-section, 
telescoping construction 49, 51 and formed, say, of flat 
spring steel to provide high lateral rigidity is disposed 
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within this channel 39, 41 past the rotatable surfaces 43, 
45 of the two-body portions 9 and 11. This headband 47 
when retracted into the body portions 9 and 11 thus locks 
the rotatable joint 35 against rotation and therefore 
renders the present apparatus rigid for convenient use as 
a hand-held unit. 
The present apparatus may be converted to a head 

mounted unit simply by drawing the headband 47 out of 
the channels 39, 41 in the body portions 9 and 11. The 
upper half section 53 of the stabilizing pad 37 is attached 
by hinge pin 55 to the upper end of the section 51 of the 
headband. This section slides through the connector 57 
that slidably connects together the two half sections 49, 
51 of the headband 47. Thus, when the headband 47 is 
fully withdrawn from the body portions 9 and 11, as 
shown in FIG. 2, the rotatable joint 35 is unlocked and 
the pressure pads 53, 59 are disposed for positioning on 
opposite sides of a user’s head. Since the rotatable joint 
35 is unlocked, the lower body portion 9 may be rotated 
relative to the upper body portion 11 and the plane of the 
headband 47. This enables a user to place the headband 
47 directly over the top of his head for ?rm support of 
the present apparatus and also position the microphone 
inlet port 19 near or in front of his mouth and therefore 
forward of the plane of the headband 47. It should be 
noted that this pivoting action conveniently occurs about 
the axis of the user’s ear canal in the preferred embodi 
ment of the present apparatus so that the position of the 
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headband 47 on the user’s head does not have to be ‘ 
changed as the angle of the lower body portion 9 is 
changed with respect to the plane of the headband. Of 
course, it should be noted that the upper and lower body 
portions 9 and 11 may be pivotally attached together at 
any location along their lengths other than at or about 
the axis of the channel 23 in earpiece 13. Other locations 
of the rotatable joint 35 may merely necessitate the re 
positioning of either the headband or the microphone 
inlet port as the other is adjusted about the head of a 
user. ' 

What is claimed is: 
1. Acoustic apparatus comprising: 
a body including receiver means and microphone 

means positioned in spaced relationship on said body 
and having an inlet port for said microphone means 
disposed near the lower end of said body; 

a stabilizing pad attached to said body near the upper 
end thereof remote from the lower end and disposed 
to contact the head of a user in a region thereof 
above the user’s outer ear; 

an outlet port for said receiver means located on said 
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body intermediate said inlet port and said stabilizing 
pad; and 

a ?exible, resilient headband slidably attached to said 
body and being selectably positionable between a 
?rst position along said body and a second position 
extended from said body along a substantially arcu 
ate path for attaching the body to the head of a user. 

2. Acoustic apparatus as in claim 1 wherein said body 
includes an upper portion and a lower portion which are 
pivotally attached together for relative rotation about a 
pivot axis located intermediate the microphone inlet and 
the stabilizing pad. 

3. Acoustic apparatus as in claim 2 wherein said pivot 
axis is located in the region of the outlet port. 

4. Acoustic apparatus as in claim 2 wherein the upper 
and lower body portions include passages along the 
lengths thereof for retaining said headband on the body; 
said passages being in substantially alignment for a select 
ed angular position of the upper body portion relative to 
the lower body portion and being out of alignment for 
other relative angular positions of the upper and lower 
body portions, and said headband disposed in the pas 
sages of said upper and lower body portions retains said 
body portions in the selected angular position. 

5. Acoustic apparatus as in claim 3 comprising a resili 
ent contoured earpiece having an acoustic channel there 
through acoustically coupled to the electroacoustic re 
ceiver transducer through said outlet port and with an 
opening of said channel near the tip of the contoured ear 
piece being disposed to engage the entrance to the ear 
canal of a user at said tip. 

6. Acoustic apparatus as in claim 5 wherein the sta 
bilizing pad includes a section attached to the upper body 
portion and a section attached to an end of the headband 
whereby the headband in retracted position into the body 
secures the upper and lower portions against relative 
rotation about said pivot axis and provides a combined 
stabilizing pad and the headband in extended position out 
of the body releases the upper and lower body portions 
for relative rotation about said pivot axis and provides 
a portion of the stabilizing pad disposed to engage the 
side of the head of a user opposite the side thereof en 
gaged by the portion of the stabilizing pad attached to 
the upper portion. 

References Cited 

UNITED STATES PATENTS 
4/1950 Shann ___________ __ 179-156 

7/1969 Kreisel et al. _____ __ 179—156 
2,503,846 
3,457,376 

WILLIAM C. COOPER, Primary Examiner 


