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The control of acoustic leakage between transmitter and receiver

’

" transducers is important in regulating background noise. Frequently, flexible gaskets

#5y  are used to provide acoustic seals and rely on auxiliary mechanical means to maintain

pressure on the gasket. Generally, only the front surface of the transducer is sealed
and uniform mechanical pressure around the transducer is needed to eliminate
acoustic leakage. An example of such a technique is shown in U.S. Patent 4,163,875
where the gasket used to seal the front surface of the ransmitter also serves to hold
the transmitter and cup-shaped member together. In that patent, however, the
acoustic seal at the transmitter is maintained by mechanical forces transferred to the
shell. In turn, the shell transfers these forces to interlocking hooks and latches that
are positioned at the extremes of handset. The mechanical seal at the receiver is
maintained by a cup which covers the receiver and has a rim that is rotated into .
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35 the receiver transducer 1S “shaped to provide an_ additional acqustic seal
around shape.r Dhe ransduees ipsertedbwithiciss gasket into one of the cavities is a cylindrical
25 microphone and the transducer inserted with its gasket into the other one of the
cavities is a cylindrical loudspeaker.
W, Also in preferred embodiments, the upper and lower housings are joined

together using side-mounted, mating hooks and latches adjacent to at least one of the

cavities. This configuration offers superior joining power over earlier models
30 equipped with end-mounted hooks and latches, particularly when the handset is
dropped. “The upper housing includes ribs for pressing against each of the transducer
assemblies in order to provide additional mechanical support when the upper and
lower housings are joined together.
It is a feature of the present invention that the flexible gasket used with

35 the receiver transducer is shaped to provide an additional acoustic seal around the

front surface of the receiver.
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Detailed Description
FIG. 1 shows an exploded view of the present invention that illustrates,

in detail, the construction of the telephone handset in accordance with the invention
and its ease of assembly. Lower housing member 100, also known as the deck, is a
molded part that holds the operational components of the handset. Holes 160, located
in the receiver end of the deck, provide a path for the received audible signals to pass
from an inserted receiver 300 to a user’s ear. Receiver 300 is a conventional U
loudspeaker having a generally cylindrical shape, such as the PRIMO DH-60ES. Its
dimensions are approximately 0.71 inches hi gh and 1.38 inches in diameter and
contains a loudspeaker within a metal can that is sealed at its backside and contains a
plurality of holes at its front side. Receiver 300 is inserted into gasket 200 whose
characteristics will be described later. The gasket fits tightly around the receiver and
together they form a receiver assembly 200, 300 that fits into cylinder 120 which is
molded into the deck 100. Receiver assembly 200, 300 fits snugly into the

cylinder 120 where it is frictionally held in place. Furthermore, a secondary acoustic
seal is created between the gasket 200 and the inside wall of cylinder 120 in order to
reduce the level of audible sounds delivered to the user’s ear from sources other than
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25 molded into the support member 180. As stated previously, flexible gaskets 200, S00
are fitted around transducers 300, 600 and then pressed into cylinders 120, 130
\ Trespectively.
Upper housing member 800, also known as the shell, is now ready to be
mated with the deck 100 along their perimeters. The particularly rugged
30 interconnection of these members eliminates any need for adhesive materials such as

epoxy. This advantageously eliminates curing time, potential delays in
manufacturing, and consequent build up of inventory used to circumvent such delays.
It is noted that the deck 100 and shell 800 do not necessarily have identical contours
prior to assembly due to manufacturing variations. Nevertheless, it is important that
35 the contours be identical after assembly so that the phning line between them be
uniform for appearance reasons. This is accomplished by anchoring the deck and
shell at each end and at the center. Side-locking hooks 110 on deck 100 join with
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FIG. 2 provides a top view of the receiver gasket 200 while FIG. 3
provides a cross-section thereof. Flanges 210 extend around the circumference of
gasket 200, and project radially outward and upward from side wall 240 of the
gasket. The flanges 210 are positioned to facilitate insertion of the gasket into the
cylinder 120 but to impede its removal therefrom. This not only provides superior

retention properties of the transducer/gasket assembly into the cylinder but also
provides a secondary acoustic seal between gasket 200 and cylinder 120. The front
face 230 of gasket 200 includes a circular opening, whose edge comprises a V-shaped
groove 220, that permits the free movement of sound waves. Front face 230 is
adapted to form a seal between the front surface of receiver 300 and the base of
cylinder 120. V-shaped groove 220 is flexible and is easily compressed when the
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transducer. In the present invention, a hardness of 60 durometer is used. Carbon
\_  particles are occasionally used in coloring EPDM materials for aesthetic purposes;
however, in the present application, it is important that carbon particles be excluded
from the EPDM material in order to protect the transducer from damage due to
30 electrostatic discharge. Such discharge might occur, for example, when a user of the

telephone handset places her ear near the receiver.
FIG. 4 and FIG. 5 provide top and cross-section views respectively of
the gasket 500 used in conjunction with transmitter 600. It too is equipped with a
pair of flanges 510 around its circumference that, like gasket 200, are positioned in a
35 direction opposite to the direction of insertion of the gasket into its associated
cylinder which assists insertion while hampering removal. Similar to gasket 200,
gasket 500 is also equipped with circumferential ribs 560 that improve its seal with



transmitter 600. Ribs 560 facilitate the insertion of transmitter 600 into gasket S00,
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into the recesses . Screws 150 ho and oget her while
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provi degg&ngr 0SS: ct i on view of the deck in the region of the receiver

illustr Hrﬁéﬂ RIEOBS-sersns viewnof theadeak insthg regionofdbet i on vi ew of the
’“?‘Z‘éﬁ?‘%‘?ﬁ‘/‘%et oo 110 0%, o atai ned within Gyl inder 120 by
frictioflGe \Assrcrommenewmf thedullyl assembledolraraiset in theal
region of the receiver. Although the receiver/gasket assembly 200, 300 is retained
within cylinder 120 by friction between the gasket and the cylinder, an additional
slight retaining force is provided by ribs 820 when the deck 100 and shell 800 are
joined together. The ribs provide a mechanical boundary that sets the minimum
compression on that portion of the gasket 200 which partally covers the front surface
of receiver 300. The retaining force provided by ribs 820 is transferred to latches 810
molded into shell 800 which engage hooks 110 in the deck 100. :
Although a particular embodiment has been disclosed, it is understood
that various modifications are possible within the spirit and scope of the invention.
Such modifications include, but are not limited to, the use of variously shaped
flexible gaskets and transducers; and other mechanical or chemical bonding
techniques to join the deck and shell. |
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therefr&ﬁ?ward and in a direction opposite to the direction of insertion of
said gasket (200} into the first cavity (120), whereby said flanges
(210) operate to assist insertion of the gasket (200) into the first
25 cavity (120) while impeding removal therefrom.

3. The telephone handset of claim 1 wherein the first
flexible tubular gasket (200) includes one or more ribs (260)

— positioned around its inside circumference that project radially
inward, whereby said ribs operate to assist insertion of the

30 receiver transducer (300) into the gasket (200) and improve the
seal therebetween.

4. The telephone handset of claim 2 wherein the first
flexible tubular gasket (200) is shaped to cover a portion of the
front surface of the receiver transducer (300), the gasket including

35 a circular opening in the region of the front surface to expose the
holes in the receiver transducer (300) and further including a
flexible V-shaped groove (220) around the circular opening to
provide a seal between |

LT



the receiver (300) and said first cavity (120).
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5. The tel ephone handset of claim4 wherein the gasket (200) is formed from
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telephone handset of claim 1 wherein the upper and | ower housi ng nenbers
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lower housing members (800, 100) together.
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8. The telephone handset of claim 1 further comprising:

a second cylindrically-shaped cavity (130) in the lower housing member
(100), open at one end for receiving a transducer (600);

a transmitter transducer (600), cylindrically-shaped and adapted to
convert audible sounds into electrical signals; and

a second flexible tubular gasket (500) surroundin g the transmitter
transducer (600) around its circumference and a portion of its front surface, the.
combined second tubular gasket (500) and transmitter transducer (600) having an
outer diameter sized to: (i) fit into the second cylindrically-shaped cavity (130) of the
lower housing member (100), (ii) be frictionally held therein, and (iii) form a seal
between the transmitier transducer (600) and the second cavity (130).

9. The telephone handset of claim 8 wherein the second flexible tubular
gasket (500) includes one or more ribs (560) positioned around its inside
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trabsducer (600) and the second cavity (130). 9. The tel ephone handset of
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the second cylindrically- shaped cavity (130) and the transmtter
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