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i11111IIIII IIIII Illil IIIII IIIII l111ll11 1. ~ directional microphone,
compnsms: *l6~+IGa* a shogun microphone having an elongated tube which is
desie",~.ed to control the directivity of said dirjectional microphone at
fzequencies above a predetermined frequency, said elongated tube causi~g
the portion of an output s~ final from said shot'sn microphone and the
dir~coora: ^lc:epro,~c at equc nc:a ~:,uv~ sad pr~~;em.:~.:r.~c ~:squenc!
tc oe a~ae;-:~r.;, representative of t:~elo_ croon of the signals at fi
equenc:es above said predetermined frequency wh:cz criY'nate f:er4 a
:oc,aior, in liont of said directieral microphoee m a ~~:recticn along the
I long tudinal axis of paid elongat_d tube; at least two t~eference
microphones spatially arranged about said shot~:n mic:ophone: a low-pass
'lter electrically connected to said reference microphones, said low-pass
filter eneratin an ou ~ signal hav~a a fre uenc enerall below said
redetermined fre uency; tP _ 5 q Y g Y P q and a signal profess
electrically connected to said shotgun and reference microphones and said
low-pass filter,i said sisal processor generating interfcrenc~ canceling
signals fiom the portions of the sign is from said reference microphones
which have frequencies generally below said predetermined frequency,output
signal of said low-pass filter, and signal processor combining said
caniceling Signals with the output signal from said shotgun microphone to
generate an output i;ignal in which signals originating fxom the location
in front of the directional microphone in a d' ~ ection along the
longitudinal axis of said Lube are enhanced and signals originating from Io
ations other than in front of the directional microphone in a directional
microphone in a ' ection along the longitudinal axis of said enlogated.tube
are suppressed. 9   ~ MAY 202 9A 2. The directional microphone of claim 1
wherein the directional microphone includes at least four reference
microphones. 3. The directional microphone of clam 2 whet ein said signal
processor combines the output signals of said at Ieast four reference
microphones to form at least two reference microphone difference signals,
said sisal processor venerating said cancelling signals from the portions
of said difference signals which have frequencies generally below said
predetermined frequency. 4. T'ne directional microphone of claim 1 wherein
said signal processor includes a preamplifier and limiter circuit
electrically connected to each one of said shotgun and reference
microphones and an analog to digital conversion circuit electrically
connected to each one of said - w .v. ...-a .rrr...a ~.~...Jw, v.wu ~r.~v J
^...... v _ ~.w ~rr~ .v.rw ~L W ..nJ i~`.Y Iu~ ~~ ~Q li.Tnit~r cammeters
`~r:C;: ~ C3la.'1C..L~ :0 ~~C~'v 3 :Cl.s. i~CCr 3:.C ~~~L.W... :nn~e of
said shotgm and reference rrncrot;^cres -.o matcaea. cc a _reise 3ecr 3nt1
C'J:'~C .'^....'a'? or ~:a:C ~..~.2Ic~ t0 ~I~a: 1 c.^r.-:_^ ^.^. :i.~,::~..
5. The directional microphone of claim 1 wherein said signal proc:ssor
includes a filter circuit and an analog to digital convection circuit
electrically connected to each one of said shotgun and reference
microphones) said filter circuits allowing aliasing type noise to be
reduced to a level below a noise threshold of said analog to digital
conversion circsit corresponding thereto. t 9A   a ~ MAY ?~n2 WO 9913332d
PCT/US98/Z7326 CLAI'vIS: A directtonal microphone, comprising: a shotgun
microphone having an elongated tube which is designed to control the
directivity of said directional microphone at frequencies above a
predetermined frequency; at least two reference microphones spatially
arranged about said shotgun microphone; and a signal procrsscr elec~ically
connected to said shotgun and reference microphones, J~Ll Ji~ 3L
~a~~.vJ.~7i.~L ).'.W..~...Lv..= ......w~........ .'..3....~.:...~~ ~.~
..... _..._. ~.. .) . ...r: :t ..~ Jl~~~,r, ~~~a 



said re:erence microphones wluca nave iiequenctes generally below said
predeter^~...,irpd'iecuency, said signal processor combining said
cancelling signals with the signal nom said shotgun ....,.:aphone to
generate an output signal in which signals originating from in front of the
directional microphone in a direction along the longitudinal axis of said
tube are enhanced and signals originating tom locations other than in front
of the directional microphone is a direction along the longitudinal axis of
said elongated tube are suppressed. 2. The directional microphone of claim
1 wherein the directional microphone includes at least four reference
microphones. 3. The directional microphone of claim 2 wherein said signal
processor combines the output signals of said at least four reference
microphones to form at least two reference microphone difference signals)
said signal processor generating said cancelling sigaais from the portions
of said difference signals which have frequencies generally below said
predetermined frequency. 4. The directional microphone of claim 1 wherein
said signal processor includes a preamplifier and limiter circuit
electrically connected to each one of said shotgun and reference
microphones and an analog to digital conversion circuit electrically
connected to each one of said prGampli$er and litniter circuits, each one
of said preatnpliizer and limner circuits having gain and limiter
parameters which are balanced tq allow a noise floor and dynamic range of
said shotgun and reference microphones to matched to a noise floor and
dynamic range of said analog to digital conversion eirctuts. The
directional microphone of claim 1 wherein said signal processor includes a
filter circuit and an analog to digital conversion circuit electrically
connected to each one of said shotgun and reference microphones, said
filter circuits allowing aliasing type noise to be reduced to a Level below
a noise threshold of said analog to digital conversion circuit
corresponding thereto. 9 SUBSTITUTE SHEET ( ruie 26 j .AY.A9 .A "*[AL Q S [
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