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invention relates in general to radio assenblies and nore specifically {0
vi bration reduction. Background 10 Many techni ques have been

devel oped for mounting various nmechanical and/or electrical assenblies
within a radi o housing. These techniques offen involve mechani cgl¥i209K
attaching a device such as a printed circuit board or speaker using Screws
or other attachnment nechanisnms to one or nore internal sections of the
radi o. Although this type of attachment 15 initially provides a rigid
structure, which sMIBRATIONH REDUEING RADIOc SREAKER , ASSEMBLOD! ens
arise using this nethod. The continual and necessary novenent of speaker
el enents during speaker operation causes snmall anmounts of vibration

t hroughout the radi o housing. This vibration not only tends to | oosen

vari ous neghatreefniéal Eieldel ectrical part, conponents and interconnections

over tinme but can SO0, ero te laudi_o henolnieno . known &s acousti c
regeneration, mcr =N gtion relates in general to radio assemblies and more

specifically to vibration reduction.

Background

10 Many techniques have been developed for mounting various
mechanical and/or electrical assemblies within a radio housing. These
techniques often involve mechanically attaching a device such as a printed
circuit board or speaker using screws or other attachment mechanisms to
one or more internal sections of the radio. Although this type of attachment

15 initially provides a rigid structure, which securely holds the attached
components, many problems arise using this method.

The continual and necessary movement of speaker elements during
speaker operation causes small amounts of vibration throughout the radio
housing. This vibration not only tends to loosen various mechanical and

20 electrical part, components and interconnections over time but can also
promote audio phenomenon known as acoustic regeneration, microphonics
and/or “howling”.

Acoustic regeneration occurs when an intemnal transducer or speaker
causes other portions of a device to vibrate. This vibration causes these

25 parts or devices to make noise which is undesirable. This noise can rise to
the point where it interferes and/or overtakes the audio coming from the
speaker. Obviously, this interference in the desired audio characteristics
output from the radio’s speaker affects the audio quality and intelligibility of
the radio signals received and information being conveyed. Thus, the need

30 exists to provide a mounting assembly which helps to eliminate the
unwanted vibration and acoustic regeneration produced in a mobile or
portable radio which is exposed to high degree of movement and vibration.

Brief Description of the Drawings

35 FIG. 1 is an exploded view of the vibration reducing radio speaker
assembly according to a preferred embodiment of the invention.
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and/or' -"how i ng". Acoustic regeneration occurs when an internal transducer
or speaker causes other portions of a device to vibrate. This vibration
causes these 25 parts or devices to nmake noi se which is undesirable. This
noi se can rise to the point where it interferes and/or overtakes the audio
comng fromthe speaker. Cbviously, this pnterference in the desired audio
characteristics output fromthe radio's speaker affects the audio quality
and intelligibili tk%l of the radio signals received and information being
conveyed. Thus, tHGiéels atpenlasgesd viewof s grarameh uged in apgetesesbl y whi ch
hel ps to el i raMBbAIMdIR dfIMEMMRMtIBhDr ati on and acoustic regeneration
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i's an expl odeshowing/tieé spbaken andigrammet chouinted imtheoratii®ease. assenbl y
accordi ngst o a preferred enbodi ment of the invention. 2
Detailed Description of the Preferred Embodiment
Referring now to FIGs. 1-3 a vibration reducing radio speaker
assembly 100 is shown and is typically located within a radio housing 101.
Although radio housing 101 is shown as used in a mobile radio, it should be
10 evident to those skilled in the art that the present invention may also be used
in a portable radio embodiment or any type of electronic device requiring a
communications speaker.
The radio speaker assembly 100 includes a speaker 103, speaker
grommet 105 and speaker gasket 107. The speaker 103 is a standard
15 transducer for audio type communications and includes a basket portion 108
and magnet portion 109. The speaker grommet 105 is made of a flexible
rubber or like material and includes and circular aperture 111 located
substantially in its center. A plurality of winged edges 113 and notch
portions 115 are used to engage the speaker grommet 105 within a rib
20 member assembly 117. Notch portions 115 extend along the lateral sides of
the speaker grommet 105 and are formed by a forward section 114 and
rearward section 116 of the speaker grommet 105 which are molded to
create each of the respective notches.
The rib member assembly 117 includes a plurality rib members 119
25 which protrude upward from the lower surface 121 of the radio housing 101.
Both rib members 119 form substantially a c-shape and are used to
frictionally engage speaker grommet 105. This is accomplished using notch
portions 115, where each of rib members 119 is sized to slide and engage
with notch portions 115 to securely hold the speaker grommet 105 into a
30 fixed position. The rib member assembly 117 further includes a cut-out or
indented area 123 which allows the magnet portion 109 to project rearward
through the rib member assembly 117 without contacting any surface of the
radio housing 101. This allows the speaker to operate normally without
mechanical contact to the radio housing 101 thereby preventing any
35 undesired vibrations which would ultimately lead to audio distortion.



FIG 2.is an enlarged view of a gronmet used in a preferred enbodi ment of
the invention. FIG 3 is a side cross-sectional view of the radi o speaker
assenbly showi ng the speaker and gronmet nounted in the radio case. 5

Det ai | ed Description of the Preferred Enbodi ment Referring nowto FIGs. 1-3
a vibration reducing radi o speaker assenbgy 100 is shown and is typically

| ocated within a radi o housing 101. Al though radi o housing 101 is shown as
used in a nobile radio, it should be 10 evident to those skilled in the
art that the presdntits assambled cenditionsipted bydbeg phantorpdinegpihe magnet
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mechanically contacting the housing 101. This enhances the audio
provided by the speaker 103 since little or no acoustic vibrations are present
to distort the audio or loosen the mechanical assembly over an extended
10 period of time the speaker 103 is in use.
Finally, the case 125 is used to protect the internal parts of the radio.
The case 125 includes a speaker grill 127 which provides a means by which
audio protected from the speaker 103 can escape from the case 125 without
being muffled or distorted. On the inside surface of the speaker grille 127, a
15 retaining members 129 are used to provide a biasing force against the
speaker gasket 107 when the case 125 is in the proper assembled
condition. The speaker gasket 107 is made of a flexible rubber or the like
and is used to provide a compressive seal against the inside surface of the
speaker grill 127 for dampening vibrations induced by the speaker grill as it
20 presses against the speaker 103. The case 125 provides an evenly
distributed biasing force around the perimeter of the speaker 103 to firmly
hold the speaker 108 in compression within the speaker grommet 105
providing little to no acoustic regeneration or vibration.
While the preferred embodiments of the invention have been illustrated
25 and described, it will be clear that the invention is not so limited. Numerous
modifications, changes, variations, substitutions and equivalents will occur to
those skilled in the art without departing from the spirit and scope of the
present invention as defined by the appended claims.
What is claimed is:




portions 115 are used to engage the speaker grommet 105 within a rib 20
menber assenbly 1 17. Notch portions 115 extend along the |ateral sides of
t he speaker grommet 105 and are fornmed by a forward section 114 and
rearward section 116 of the speaker grommet 105 which are nolded to create
each of the respective notches. The rib ngnber assenbly 117 includes a
plurality rib nmenbers 119 25 which protrude upward fromthe | ower surface
121 of the radio housing 101. Both rib menbers 119 form substantially a
c-shape and &tiMed to frictionally engage speaker gromet 105. This is
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sized to sllﬂe and en aiﬂ_e.vmth notch portions 115 to securely hold the

speaker gro usipg COMRIISING0  fi xed position. The rib nenber assenbly 117
further includes a cut-atfansducerdenseapplyingzaudia from ah elédtdosl ditoeitfegmet
portion 1@9 t dg_oj ect rearward through the rib menber assenbly 117 wi t hout
contactin an'% rface of the radio housing 101. This allows the speaker to
operate normally w thoud Qmmﬁiil'\@élln&:@ihﬂﬁétg‘uf%aﬁ%ét laast enpaeiehed 101
thereby prevegddias: aRg 35 undesired vibrations which would ultimately |ead

to audi o distortion. , ‘e -
wherein the transducer frictionally engages within the aperture

of the grommet and the at least one notched section frictionally engages with
10 a portion of the radio housing to fixedly attach the transducer into a
substantially fixed position.

2. A vibration reducing radio speaker assembly as in claim 1 wherein

the transducer includes a basket and magnet and wherein the radio speaker

15 assembly further comprises a gasket which surrounds an outer portion of the
basket for reducing vibration and providing a seal.

3. A vibration reducing radio speaker assembly as in claim 1 wherein
the notched sections are positioned along opposite sides of the grommet.

20
4 . A vibration reducing radio speaker assembly as in claim 1 wherein

the transducer is a substantially circular speaker.

5. A vibration reducing radio speaker assembly as in claim 1 wherein
25 the grommet is made of a flexible material for providing compression against
the speaker when inserted into the at least one notched section.

6. A vibration reducing radio speaker assembly as in claim 1 wherein
the at least one notched section engages with a rib member assembly
30 attached to the radio housing.

7. A vibration reducing radio speaker assembly as in claim 6 wherein
the rib member assembly comprises a plurality of members forming a
substantially c-shape for engaging with the grommet.
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3 Inits assenbled condition noted by the phantomlines, the magnet portion
109.is inserted through circular aperture 111 where it is frictionally
retained therein. The rib nenber 119 are inserted into notch portions 115
of the speaker grommet 105. As noted in FIG 1,the speaker gronmmet is 5

nol ded to provide a front and rear half ich creates the notch portions
115. Thus, the speaker 103 suspended and held into a fixed position w thout
mechani cal |y contacting the housing 101. This enhances the audi o provided
by the speaker 103 since little or no acoustic vibrations are present to

distort the audio g A?Q&i@%ﬁéﬁﬁsﬂﬁ%b@ﬂ]se@ﬁﬁ%&o e¥ipridihgext ended 10

period of tinme the speake 03 LN Finally, the Case™25 is used to
protect the internal pa@P&"ﬁ'l'tyt"rﬁé'br@&F@’.erq?he case 125 includes a speaker
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used to proviarda biasing force against the
a speaker which is inserted into the circular aperture and is
held in position by the flexible grommet for providing audio therefrom.

10 9. A radio speaker assembly as in claim 8 wherein the speaker
includes a basket portion and a magnet portion, the magnet portion
engaging with the circular aperture of the flexible grommet.

10. A radio speaker assembly as in claim 9 further comprising: a
15  gasket which extends around a perimeter of the basket portion for engaging
with a radio housing to provide insulation from vibration.
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speaker gasket 107 when the case 125 is in the proper assenbled condition.
The -speaker gasket 107 is nade of a flexible rubber or the |like and is used
to provide a conpressive seal against the inside surface of the speaker
grill 127 for danpening vibrations induced by the speaker grill as it 20
presses agai nst the speaker 103. The casegl25 provides an evenly
distributed biasing force around the perineter of the speaker 103 to firmy
hol d the speaker 103 in_conpression within the speaker gromet 105
providing little tU'BBAJJQEEtBEQ%Mr RADRIO cSPEAKER ASSEMBLY! he
preferred enbodi nents of the invention have been illustrated 25 and

descri bed, it o wi/l e ear_that the invention is not so limted. Numerous
nodi fi cati ons‘,\bﬁhaﬁge%‘,ck%r'?'i"?%fe substitutions and equivalents will

occur to those ski I wbrationt fedueing radichspéakie rasbinbly {T0D)I6ERed RiitHih sand
ifgfﬁegf i §:he rBHf}sﬁaﬁsihé‘\(?@‘})'. Ofhé Padi§'dpd&RePYsddiibf P68 Flided angpeg\bgrt 'S
grommet (105) having an aperture (111) and notched portions (115) which
extend along the lateral sides of the grommet (105). The grommet (105)
holds a speaker (103) and frictionally engages within the aperture located in
the interior of the grommet (105) while the notched portions (115) frictionally
10 engage with rib member (119) which protrude from the radio housing (101).
The speaker assembly (100) provides reduced acoustic vibration and
enhances audio quality since the speaker (103) is not directly fastened to the
radio housing (101).

15 Figure 1 accompanies this abstract.



Clainms-1. A vibration reducing radi o speaker assenbly |located within a
radi o housing conprising: a transducer for supplying audio from an

el ectrical circuit froma 5 radio; a gromet having an aperture and at

| east one notched section; and wherein the transducer frictionally engages
within the aperture of the grommet and t at | east one notched section
frictionally engages with 10 a portion of the radio housing to fixedly
attach the transducer into a substantially fixed position. 2. A vibration
reduci ng radi o speaker assenbly as in claim1l wherein the transducer

i ncl udes a basket and magnet and wherein the radi o speaker 15 assenbly
further conprises a gasket which surrounds an outer portion of the basket
for reducing vibration and providing a seal. 3. A vibration reducing radio
speaker assenbly as in claim1l wherein the notched sections are positioned
al ong opposite sides of the grommet. 20
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4. A vibration reducing radio speaker assenbly as in claim1l wherein the
transducer is a substantially circular speaker. 5. A vibration reducing
radi o speaker assenbly as in claim1l wherein 25 the gromet is nade of a
flexible material for providing conpression agai nst the speaker when
inserted into the at |east one notched segggion. 6. A vibration reducing
radi o speaker assenbly as in claim1 wherein the at | east one notched
section engages with a rib nmenber assenbly 30 attached to the radio
housing. 7. A vibration reducing radi o speaker assenbly as in claim®6
wherein the rib nmenber assenbly conprises a plurality of nenbers formng a
substantially c-shape for engaging with the gronmet. 58 Aradio
speaker assenbly used in a radio conprising: a plurality of rib nmenbers; a
fl exi ble gromret having circular aperture and a plurality of
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5 .-notched sections for frictionally engaging with the plurality of rib
menbers; and a speaker which is inserted into the circular aperture and is
held in position by the flexible gromet for providing audio therefrom 10
9. A radio speaker assenbly as in claim8 wherein the speaker includes a
basket portion and a magnet portion, thg/gragnet portion engaging with the
circular aperture of the flexible grommet. 10. A radi o speaker assenbly as
in claim9 further conprising: a Ll;-, ﬁng\g ch extends around a
perimeter of the basket portion f f ' ith a radio housing to

provi de insulation fromvibration.
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