
;YZe3eEB\^T6T/> REMOVABLE POWER SUPPLY FOR AN AUDIO DEVICE Field of the
Invention [0001] The field of the invention relates to audio devices.More
particularly,the invention relates to power supplies for audio devices.
Background of the Invention. [0002] Power supplies for audio devices such
as portable microphones a^d amplifiers are generally provided as an
integral part of t^e device that it powers. A power supply cord is
typically provided to connect tile power supply in to an alternating
current (AC) supply.The AC supply is usually obtained from a public power
grind [0003] Within the power supply a transformer is usually provided to
reduce a voltage of the AC supply to a level convenient for use within a
set of integrated circuits of the audio device. The reduced voltage is
often rectified within tine power supply to further simplify powering the
integrated circuits. [0004] As a recent trend, unitary power supplies have
become available that are separate from the devices which they power. Often
the newly available power supplies are provided with their own enclosure
and a cord for connecting the power supply to the device that it is
intended to power. A set of prongs are usually provided on an exterior
surface of the enclosure for engaging a hall outlet or power strip. [0005]
While the unitary power supplies-~es are useful, they are often
inconvenient to use. Because of the size of the enclosure, only one (or at
most two; power supplies may be used in adjacent outlets. Because of the
importance of    audio device,a need exits for a more convenient way of
powering audio devices. Summary of the Invention [0006] P_ method and
apparatus are described for prom ding power to an audit signal processor.
The method includes the steps of providing a receptacle for a housing of a
voltage convertinh power supply within an enclosure of the audio signal
processor and removably disposing the voltage converting-,~.^g power supply
within the e.^.ciosure of the audio signal processor. . .. Brief
Description of the Drawings [0007] FIG. 1 is a perspective mew of a:. audio
system in accordance with an illustrated embodiment of the invention;
[0008] FIG. 2 is a rear prespective view of the base station of the system
of FIG. '_; 



[0009] FIG. 3 is a cross-sectional view of the power supply of the base
station of FIG. 2; [0010] FIG. 4 is a top cut-away view of the base station
of FIG. 2; [0011] FIG. 5 is a block diagram of the signal processing
functions performed by the base station of FIG. 2; [0012] FIG. 6 is a
detailed schematic of the block diagram of FIG. 5; [0013] FIG. 7 is a
detailed schematic of the block diagram of FIG. 5; [0014] FIG 8 is a too
view of a circuit board used within the base station of FIG. 2 and
[0015] FIG 8 is a bottom, view of a circuit beard used within- the case
station of FIG. 2 Detailed Description of a Preferred Embodiment [0016]
FIG. 1 depicts a microphone/amplifier system, 10 under an illustrated
embodiment of the invention The system 1C may be used in any of a number of
environment where the microprone user cannot be encumbered by a wires
connected to an amplifier. [0017] The system 10 includes a handheld
microphone transmitter 12,belt-worn transmitter 16 and base station
receiver 14. As would be familiar to persons of skill _.. the performing
a=ts, the transmitter 12, 16 are equipped with a radio-frequency (RF)
transmitter file t=anSml.t`..er may be vi a relatively 'OW power and have a
relatively short range. During use, the transmitters 12, 16 may transmit a
signal 13, 22 to t:Ze base station _ receiver 14. [0018] The transmitter 16
may be provided with a clip 18 that may be attached to a belt of the user
(net shown). An antenna 20 may be provided for transmitting a signal 22 to
an antenna 24 of the base station 14. [00I9] The base station 14 and
transmitters I2, 16 may include a channel selector 26. The channel selector
2~ may be used to select one of a number of RF channels, free of noise from
nearby noise sources. [0020] A squelch control 41 (FIG. 2) may be provided
or. a back surface or an e..^.closure 15 of the base station 14. The
squelch control 41 may be used to further reduce interference from the
other noise se sources. 



[0021] The base station i4 may al so include a volume control 28. The
volume control 23 may be used to 3   control an amplitude c.. an our cut
signal avilable through a.^. AF output 4 . [0022] T he base station 14 may
receive and amplify t.^_e signal received from the transmitters 12, 16. The
amplified signal may, in turn, be provided to a power amplifier and
speakers (not shown) through the AF out 43. [0023] In order to reduce
space, the base station ;a may be equipped with a removable, unitary power
supply 30. The enclosure 15 of the base station 14 may be provided with a
receptacle 32 (FIG. 2) to slidably receive the unitary power supply 30. A
set of dimensions of she inside of the receptacle 32 may be complementary
to (e. a., ;; a inch ' larger than t a outer dimensions of the power supply
3G. [0024] To prevent insertion o= the cower supply upside town, the sides
60 (FIG. 3) of the power supply 30 and the sides of the receptacle 32 may
`be tapered. More specifically, the edge 60 may taper inwards by an
appropriate angle (e. g., 5 degrees; to ensure proper insertion of the
power supply 30 into the enclosure 15 of the power supply 30. (0025] As
shown in FIG. 2, the power supply 30 may be easily and conveniently moved
34 into and out of the receptacle 32. Once fully inserted into the
receptacle 32, the power supply 30 may be substantially enclosed by the
enclosure 15 with only a back surface of the power supply 30 exposed for
making power connections. C0026] Once the power supply 30 is fully inserted
Into the receptacle 32, a resiliently based detent (e. g., a peg) 42 may
engage a recessed area 46 or the power supply 3C securing the pewee supply
within the receptacle 32. Alternatively, the dete=ent 42 may engage a back
edge of an a   enclosure of the power supply 30, thereby securing the power
supply within the receptacle 32. [0027] Whether inserted into .he
receptacle 32, or not, an external set of conductors 36 may be provided to
couple electrical power from the power supply 30 to the base station 14. A
plug 38 may be provided or. one end of the conductors 36 to engage an
electrical receptacle 40 or. the enclosure 15. The receptacle 40 may
receive power prom the-ie plug 38 and in turn, function as a source of
power fen the base station 14. [0028] A=so provided on the power supply 30
is a recessed male plug 50. The recessed plug 50 may be adapted ,, to
receive a female plug 52 of an external power cord (mains plug) 54 The
power supply cord 54 may be provided "e conduct AC power from another male
plug 55 to the female plug 52 . The male plug 56 may receive power from a
wall 1 outlet or outlet strip in turn, receiving power from a public
utility. (0029] In order to further reduce interference the power supply 30
and receptacle 32 may be located remotely from any low-level signal
processing functions. FIG. 4 may be used to depict to top view of a
component layout reap of the base station 14. As shown, the power supply 30
may be substantially located at a first end of the base station. 14. In
contrast, low-level signal processing of a circuit board 66 may be located
proximate a second end of the base station 14. [0030] The positioning of
the power supply 30 at an opposing end of the base station 14 allows the
low-level signal processing board 66 to be shielded from interference For
example, a separate shield 68 may be installed around the receptacle 32 to
further shield a 



5    class 2 transformer 54 and rectifier 52 of the power supply 30. [0031]
In addition a person of skill m the art would recognize the importance of
the specifics of the physical separation between the transformer 64 and
noise sensitive signal processing elements. nor example, FIG. 5 is a block
diagram of signal processing functions occurring within the base station i4
and FIGS. 6 and 7 are detailed schematics of the physical devices providing
the processing functions of the circuit of the base station 14. FIGS. 8 and
9 are top and bottom views of the layout of the circuit board of the base
station 14 showing the physical separations of the noise sensitive signal
processing elements and the transformer 64. [0032] The bandpass fiitering
provided by FIL 30 and the second mixing functions occurring w; thin IC i00
(FIGS. 5-7) would be recognized as being functions that would be
particularly susceptible to noise. In order to reduce noise, a separation
of 5 cm may be :provided between. the filter FIL 30 and the transformer 64.
A separation of 7.5 cm may exist between the IC100 and the transformer 64.
[0033] Another sensitive element may be the tank circuit used in
conjunction with the second mixer of the IC100. An inductor L100 of this
tank circuit may be placed 7.5 cm from the transformer 64. [0034] Further,
the AF OUT provided through connector JK201 would be recognized as another
sensitive device The separation between. the connector JK2o1 and
transformer 64 may be 6 cm. [0035] =r_ order to improve the separation
between the noise sensitive components and the trapsormer 64, other
components may be moved closer to the transformer 64 6    to allow greater
separation for the noise sensitive components.In effect,the separation of
the sensitive components may be achieved by oreferentially separating noise
sensitive components at the expense of less sensitive components. [0036]
Under the illustrated embodiment, the base station 14 may be used with an
integral power supply 30 (i.e., the power supply 30 inserted into the
receptacle 32) or with the power supply 3u located remotely from the base
station 14. The ability of the base static:. 14 to use the power supply y
3C i^. either configuration improves the utility of the base station. 14 in
a number of regards. First, t he use of a -removable power supply 3.C
eliminates obstructions at t^e power source by providing a transformer
module that may a 'located away from the power source within the enclosure
1S. For example, a common. complaint of prior art wall adapter amts is that
they take up too much room in an audio equipment power rack or pewee strip
[0037] Further the integrated AC supply 30 can located at any conveniant
location. This is of benefit when many base stations 14 are to be used in
close proximity to avoid interference among receivers 14. [0038] Further
the external power cord 54 may be equipped with an IEC-approved AC mains
plug 56. This allows the end user to use whichever AC plug configuration is
appropriate for his/her country. I0039] Because the IEC mains cord 54
allows cables to be exchanged, it is easy for the end user to alter the
length of the AC cable 54. Not only does this make things neater and more
convenient, but it also helps in reducing hum and interference . 



[0040] A specific embodiment of a method and apparatus for providing power
to an audio device has been described for the purpose of illustrating the
manner in which the invention is made and used. It should be understood
that to implementation of other variations and modifications of the
invention and its various aspects will be apparent to one skilled in the
art, and that the invention. is not limited by the specific embodiments
described. Therefore, it is contemplated to cover the present invention and
.any and all modification variations, or equivalents that fall within the
true spirit and scope of the basic underlying principles disclosed and
claimed herein. a   Claims 1.A method of providing power to an audio signal
processor,such method comprising the steps of: providing a receptacle for a
housing of a voltage converting power supply within an enclosure of the
audio signal processor and removably disposing the voltage converting power
supply within to enclosure of the audio signal processor. 2. _._~ men^Gd of
providing Dower to an. audio signal processor as _.. claims 1 further
comprising disposing a CptaCie ~vr a J;'..:r GL d.^_ :Z~S~:ld1 pCW,?r
SG'._:rC_ 'N.:;.. the ^cUS;rg c= ~:e power supp_y. T ly. '~ 3 . _ a method
oL prov=d~ r.g Dower tc an n'~ ~c s~cr.a~ prGCessor as ~:~ cla=m 1 fort^er
comcr;s~.nc p=ovic,~.r, G set Gf e:Cternal cGn^L.LCtO~s fOr cOU?J~~=''.a
t:'1S ~Gwer suDDi'~ tG C;;a aLld~G S~Cila~ DrCCeSSOr. '='he method of
providing power to an audio s'_gna' processor as in claim 3 furt::er
comprising disposing an electrical receptacle in the enclosure of the
aud~.o sig.^.al processor for coupling power from the power supply to the
audio signal processor. 5. The method of providing power to ar, audio
s~ar.a; processor as in claim 3 furt!~er comprising disposing a piLg on an
end o` the e:cternal conductors for engaging the electrical receptacle in
the enclosure o` the audio s=c:~a'_ processor. 9   The ~2thcd of pr
.v~c~._^.3 power to an audio s:.gr.a! 



' f' Y,_ r ~ F lng the _ _ccesscr as In c~.a~.~ 3 a_`he_ ccrpris;.^.g
d_~i:. dL:'~10 S1C:':a~ pr:JC_So._^.= :x3 ~..^.e;::C,' d:; a'.1Q=O af;
'p11i1_r . %'. l::e ;:l2t.nCC OL prCVldlng polder t0 d : audl0 Signal
..ccesscr as in c1a_m '._ fur c'.^_er compri s_.ng provldlng a _....^.er
set cf dimens~cns cf the recectacle that are ccmcleme.^.tary t ; ar. cuter
set of dimer.s_ons of tc:e ..onvertina power sucniv. '~''.:e Tet'.~_od o= _
_ c~; idlng cower to an audio s igna= rccessor as i^ cla~~? 7 fort her
comorisi.^.a taGer=^a the ~cwe= supci;r ar_-d r ec;pt dc'_e tc pr
_-_--.ren'- i Tpr o.per ~;~se _ t _.... . _ . Tre metncd c_ rovidircr cower
tc an aud~.o s~ur.a~. :~r.^JCeSSOr dS ;.n Cl d_.T, 7 .r.11"'t.^.F?r
COmpr'~Sl:lCf C:rAL~?rantl.~~_~'~ Sdydr.~~.;:'_C ~CISe S2^SiL~V? S~.grid~
prCC2SSi_1g CJfriOI:2:;LS _r.:.!Tl d tranSfCrmer Of the `dC;~dQe
C,^rnVertlng pCwE'r SL;pplY. T_Ze met cd of providing power to an aua.~o
signal __ccesscr as in cla'_;n 9 further comprlslna shielding the ^oise
se:aitive sib :al pr:,cessing components from the transformer. il. An
apparatus for providing power to an audio signal processor, such apparat'~s
comprising: a voltage converting power supply; and a r=ceptacle disposed
within an enclosure of the audio signal processor, said receptacle being
adapted to =eme~,-ably recei ~~~a t::e vcl tape converting power Suppl J. m
' 3 . The apparatus for r,rc~rW~.^,g power tJ an aud:.c s~ ar.aa orccesscr
as _.. cl aim ~; f::r tar c:~mcr~.s:.:' J a ~_ce~taci:~ LC_ a Clilg OL a.^.
S:C.'.a~:''_a_ pCw~?r SCUrC_ Cl.'_3~CS~-?C~. '.~1;.`....~n `^'? :~cus;ng oL
t:ze power su~~l y. ;3. The apparatus `or crovid_ng power tc an audio
sig:al :,=ccessor as ;:z ela;m 11 further comorisiz~ a set of e:cternal
conductors adapted to couple the cower supply to 



~:.e audio sicral processor . T::e acoaratus for crov_~:,~n~ ocwer to an
auc'_o sic.-'_n~ c=ocessor as ~._. cla;m .3 z:.r t:~er coTr:r is;:~g a^
e'_ectr _ral =ecectacle d;s;.cs2-d _.. tze er.clcsure cf the audm~ _ n.a=
=ccQSscr =.... cour.i_^a cower _;om t a cower suc aud;'c s;g::a= processor.
1~ . The apparat',:s for prcv=d~.^g power tc an aud s=cna= C'".^rCeSSGr aS
..._ Cla;Ti ;_ t',.:r t:'_r C01T'.`:rr~.Sii.g a pll:g `~1~S170S20 Cri a:':
~T.1C1 Of tie 2:CCar'.'la;. CCriduCtCrS fCr enQaCl7.nQ tile el eCtrlCal
r_C_CCaC._ In tI?e _nClCSUr2 Cthe audio Slgr_ai processor. 15. The
aop,aratus for previd~ng power to an audio signal processor as in claim 13
wrerein the audio sigr:al processor fur ther comcris2s a.^. audi o amolif
ier . 17. The apcaratus for provid~:~g power to an audio signal processor
as in cla=m 11 w::erai:: an inner surface of t;~e receptacle a::d an outer
sur~ace of the voltage converting cower supc_y =..~ ~',;:er ccmpris_ a
ccmpl ementary sat or d'_me..^.s ions . L.   :.'~ _::'? T,~?=~:.^.~".. GE
fJ~''J~i:._..~il^., DCSMG3~ ,.... an aliCl;G Si"::a L`~ :C2SSC= a ~_^. C~
d~T, 1 -,' ~rl_,e_ __.. `:u? r'_r:C~aC_~ d:! .C.'~.P'I~?= :y pCw-= Si.;
_.T'.v:.~r r'~:r _::S= ... :Tv'~1S^.'_ a t~C~~~.^r C~ CSS SaCr :.~Cl . _a .
A:: a.,carat~as to.. prove a~.:~c p owe; cc an aua~o s.:g^al
~i.~_.C~r'JjCJr ~ .Sa~~ apparatus C'Cim:Jr ~JC~.i~~.. a Tre_tage corverm::a
power supply; and means d=s~csed wit:.in an enclosure of t^e audio signal 



processor =cr =e~^cT.rao;y r`ce~-r~::g t:.e vcltag` converts :c cower
sL:co=v. .. .. Z'~le dCDa~a~~.lS ~ :~ .^.rCV~,~_. ~:'aie~ C a.: a..;.^..; :
3= ^a_ C~^CSSSO'_"' aS ~._. ..-a~;^ ~; ~',:'_"~: ~?-~ C :m: r~3~::C
^.",_a^S u:..3COS~?C W~~_^.;.:1 t^_ .'1CL1S;.^C : _ t.'le VCICaC?
CCI=era=.`rlnQ ~^r~nl_~ Suy^..~.~'J W:.r reC:'r=::C vCwer ~~..,m, an
2:<~_r::a~ 5~::~Ca 2.. T!-:e aooa=alas `or aovic=^~ cower to an aud~.c
syanai processor as i:~ cla~:n 1. fur.^e= comcrisizg Weans coupled to t:~e
means fc= r?cep v~r_a cower for .c..uDl ina `he cower S'~.'.N2:l~f t0 t:12
e:CCeY'.^..d. 1 T_JCWe~ 5v^'..'.=Ce . 22. The apcaracus for promd~.::g
power to an audio s~g::al processor as i:: claim 19 furt~.er comprising
means disposed 1i: the enclosure Of tile al.:dl0 S~U:lai prCC_SSCr fC'_'
CCUpilng pC'~ler from t:-~e power' SL:pDly t0 W1e aud;C 51~.^.a' pr:']CSSVr
.
.A.A{@L.A,.L.A@.A`y%.Afs9.AS.ASL.Ah.A@.A9y_.AUSr,BCJuv!,JRgi0\^`ahi{vqkfa\W
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