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CAPTURI NG METHOD AND DEVI CE Technical Field This invention relates to a
nmet hod and device for capturing sound for use in recording phonorecords, 5
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Since the development of dual-channel or

"stereo" transmission systems, audio system designers

10 have sought ways to improve upon the dimensionality of
source recordings. There are currently two schools of
thought on how to achieve this goal: Algorithmic
manipulation; and binaural recording. In the algorith-

mic approach, elaborate processing techniques are

15 utilized including, for example, phase shifting and EQ
delays so as to create the illusion of height and depth.

The gquality of the output signal in this approach,
however, is directly dependent on the quality of the

input data. High gquality three-dimensional imagery can

20 therefore only be achieved if high quality input data is
utilized. As those skilled in the art will recogni:ze,
however, this is generally not the case in conventional
recording techniques. Moreover, it has been found that

even the slightest over-processing may sufficiently

25 distort the output signal so as to render it displeasing

to listeners.

Binaural recording technigques, on the other
hand, have shown greater promise as a method for improv-
ing source recording dimensiocnality. A historical

30 account of binaural sound applications and processing



techni ques may be found in the article "A History of Binaural Sounds" by
John Suni er, published in the March, 1986 edition of Audi o Magazi ne. As

di scussed therein, fromapproximately 1936 to 1983, binaural devices and 5
processing techni ques remained relatively unchanged. In operatio 0,
mannequi n or §W%Wﬂﬁ?5dunny head was uti- |lized as a source rﬁggpﬁ”ﬁﬁnﬁeV|ce
having a pair of m crophones separated by a baffle so as to formright and
| eft channels. 10 The 1980's brought variations in this
tradi - tional device including, for exanplg, full ear canals which created
a redundant conplication. Namely, the use 6f a full ear canal in the sound
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i ssued to Stevenmft 1@&ft chkaebB1ef these patents discloses a nethod of
sound reproduction which 30 utilizes a binaural approach. Wile these
vari ati ons show marked i nprove- nents over traditional binaural recording

t echni ques, 1@ hey nonet hel eSber 888P( si hraugind vawiatdiongs inhitbhs| sekdi- WO

98/ 02015 tional device including, for exBQEiQ$9¥ﬁiﬂ7é§r canals

which created a redundant complication. Namely, the use
of a full ear canal in the socund recording device
coupled with the listener‘s own full ear canal, was
15 found to greatly distort the received signal. Cther
variations included, for example, the use of multiple
microphones. This approach, however, has been found
most suitable only in those situations where multiple
speakers are also being used such as, for example, in
20 360° surround sound theaters found in theme parks and
the like. Other variations on the binaural approach may
also be found, for example, 1in U.S. Patent No.
3,985,960, issued to Wallace, Jr.; U.S. Patent No.
4,074,084, issued to van den Berg; U.S. Patent No.
25 4,388,494, issued to Schone et al.; U.S. Patent No.
4,393,270, issued to van den Bexrg; U.S. Patent No.
4,741,035, issued to @Genuit; and U.S. Patent No.

5,105,822, issued to Stevens et al. Each of these
patents discloses a method of scund reproduction which
30 utilizes a binaural approach.

While these variations show marked improve-
ments over traditional binaural recording techniques,
they nonetheless result in sound recordings which lack



-3- the desired hei ght/depth conmponents necessary to achieve full
t hr ee- di nensi onal i nmagery. Applicant has found that the prior art devices
| ack this conponent because of a fundanental m sunderstanding regarding the

way in 5 S hear. Wiile traditional devices wepprsdeHgi-Aped
based on the un ‘&g’gbj di ng that humans hear primarily with thele}‘ ears,

Applicant has found in practice that the human body, and in particular, a
body vi bration conponent plays an inportant role. If proper- 10 |y
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sound recordings having markedly improved source dimen-

sionality.

Consequently, a need exists for a sound

capturing method and device which utilizes both direct

15 sound and body vibration information for use in source
recordings so as to provide improved three-dimensional

imagery during playback.

Digclosure 0f The Invention

It is an object of the present invention to
20 overcome the limitations of the prior art by providing
a sound capturing method and device which mimics the

human sound capturing process.

A more specific object of the present inven-

tion is the provision of a sound capturing method and

25 device for detecting and combining vibration information
and direct sound information received at respective

first and second locations on a body portion, the
locations being in sufficient proximity to one another

such that a sound wave will reach each location at

30 substantially the same time. If the locations cannot

be in sufficient proximity to allow for the sound wave



to reach each location at substantially the sanme tinme, the signal received
at either location nmay be processed or tine-delayed such that sound waves
are recorded fromeach |ocation at substantially the sane tinme. 5

Yet another nore specific object of the present invention is the
provi si on of - awesam1Eapt uri ng net hod and devi ce whi ch det ecPSTHSY 2 B%bi nes
vi bration information and direct sound information through the use of at

| east one crystal m crophone/ condenser m crophone 10 pair affixed to a
vi bratory body, the conponents being positioned in sufficient proximty to
one another such that a sound wave will realh the crystal m crophone and
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that a sound wave will reach the crystal microphone and
the condenser microphone at substantially the same time.

Again, if the crystal microphone cannot be placed in
15 sufficient proximity to the condenser microphone to

allow for a sound wave to reach each location at sub-

stantially the same time, the signal received at either

location may be processed or time-delayed such that

sound waves are recorded from each location at substan-
20 tially the same time.

Still another cbject of the present invention
is the provision of a sound capturing method and device
which detects body vibration information through the use
of a vibratory body having a torso portion which in-

25 cludes a pair of plates adapted to vibrate over a full
range of frequencies without significant oscillation and
combines the same with direct sound information.

It is a further object of the present inven-

tion to provide a recording which includes combined

30 vibration information and direct sound information fixed
in a tangible medium, both the vibration information and

the sound information being generated in response to a



sound wave, the vibration information corresponding to the vibrational
frequency of a vibratory body at a first |ocation and the direct sound
information generated directly fromthe sound wave at a second | ocati on,

the 5 second g‘%z ' being in sufficient proximty to the fj 9711716
| ocati on such that %&gﬁgound wave wi ||l reach each |ocation at substantially

the sanme tine. If the loca- tions cannot be in sufficient proximty to
allow for the sound wave to reach each location at substantially the 10
same tinme, the signal received at either |ocaktion may be processed or

ti me-del ayed such that sound waves are recorded from each | ocation at
substantially the sasand Mavel NtA6COLHARCEOW Ifddi@tiBreBbr B8spdn&igNdal5
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In accordance with the invention, a sound
15 capturing method is provided which includes the steps of
detecting vibration information from a body portion at
a first location to generate a first signal correspond-
ing to a vibrational frequency of the body portion in
response to a received sound wave. Direct sound infor-
20 mation is further detected from the body portion at a
second location to generate a second signal correspond-
ing to a frequency of the received sound wave. The
second location is in sufficient proximity to the first
location such that a sound wave will reach each location
25 at substantially the same time. Alternatively, the
signal received at either location may be processed or
time-delayed such that sound waves are recorded from

each location at substantially the same time.

In a preferred embodiment, the vibration

30 information is detected through the use of a crystal
microphone and the direct sound information is detected
through the use of at least one electret microphone.

The at least one electret microphone is preferably, but



-6- not necessarily, co-located with the crystal m crophone. Once the
vibration informati on and the direct sound information has been detected,

it is conmbined through the use of a m xer. In a stereo version, vibration
5 information and direct sound information is detected and conbi ned from
each side of tMEOBPHt ory body.-so as to provide a dual channBfTB¥RIRS | n
carrying out the above nethod, a sound capturing device is further provided
for recording a 10 phonorecord such as an el ectromagnetic cassette, an
LP, a conpact disc, or the like. In its sinplest form the sound capturing
deV|ce conprises a body portlon havi ng a f i Pst m crophone such as a crystal

m cr ophone affi xed_theret first i e tin 15
signal correspondi n%t t6°a \?l rafi onallofgggge‘ﬁi}r{ %?‘ ﬁgl?%édi “g(‘):rrto Fon |gn
response to a recednesl sbend’lméwm llrléas’maéh@nsé@énorafﬂ/ ﬁim@*phénéndsuch
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I t f d I di
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Alternatively, the signal received at either |ocation
processed or ti me-BREPEYER &Rt FARRRSL RF%RAFes are recor ded from each
| ocation at substantially the sane tine. As noted above, the crystal

m crophone and the at |east ne.gecangdary,¢m Fﬁgpi;%e,ear“eetg{ ergbé)gungut

not necessarily, co-Ilocated. The resul tant I'rst second signal s
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a compact disc, or the like. 1In its simplest form, the
sound capturing device comprises a body portion having
a first microphone such as a crystal microphone affixed
thereto at a first location for generating a first
15 signal corresponding to a vibrational frequency of the
body portion in response to a received sound wave. At
least one secondary microphone, such as a condenser
microphone, is affixed to the body portion at a second
location for generating a second signal corresponding to
20 a frequency of the received sound wave. In keeping with
the invention, the second location is in sufficient
proximity to the first location such that the sound wave
will reach each location at substantially the same time.
Alternatively, the signal received at either location
25 may be processed or time-delayed such that sound waves
are recorded from each location at substantially the
same time. As noted above, the crystal microphone and
the at least one secondary microphone are preferably,
but not necessarily, co-located. The resultant first
30 and second signals may be combined through the use of a

mixer.

In a preferred embodiment of the sound record-
ing device, the body portion is integral and is geomet-
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rically configured to sinulate a human head and torso. The torso portion

i ncludes a pair of outwardly extending plates each having a plurality of
ribs of varying yBssey Ch are adapted to vibrate over a rangep@frgHdies O
frequencies without significant oscillation. In a stereo version of the

i nvention, the body portion of the above-described sound recordi ng device
includes a right side and a |left side which nmay be delineated, for exanple,
by an internal baffle. Afirst 10 - crystal.4m crophone is affixed to the
right side of the body portion at a first location and a first condenser
m crophone is affi xetcdldt henfiightredi de similwet b odyhyar iheadatand seeead

| ocation. Still f r T, ] €. i -

ot side of the 1673S ors BEFPIH ntabs s IR 0F U, E oy e shgL g
condenser m crophonetdtesigactediavdnghae Par¥atitde Af tike RidyagyitPoRassat
a second | ocat iwiich are BEdeptefr 3t abib=deopbesne/ eondareerofi an@pbone

pairs ‘on each gi de Pzte ql&%(;ywﬁﬁﬁghgnﬁf%aicﬁ%@%f(égcgﬂgﬂgg to one anot her

20 such that a sound wave w reac € m Cro- phones naki ng up
the pair at substantially the same tine. Al ternatively, the signal

received at either |ocation npyabs-dreseesedofrlof itke- delayerbs Uahet Bas:
sound waves are recor%e/ld fro, eﬁ;lch | ocatjion_a

- - oM bove-des 1% %g%sga " y220 'tiahlﬁit ¢
cane time. A mixerPHRyal <& P BUTE S SSE TSRO ARIRY FRECTEPY: FRISRG
direct sound infornimdlrdeasn 2espabti vddsi dosl i 1adt bedyepathiiicdn. may ke

preferred stereo endodid@mited, Mibti tfndila\OLYr afOIrR)e r&8N0BABELe M QF @RPONES

portion at edPect | VE/THY ALerRRPPRE bPCatT b Ghe PoTORE oBRBsoPE Che
condenser n cr ophonesharpoxntiiowosdd ar §hast véotat idreiand & fdssendiongessgst al
m crophone (right opideighcrede)s affixed to the right side of the body
portion at a second location. Still further, a second
crystal microphone is affixed to the left side of the
15 body portion at a first location and a second condenser
microphone is affixed to the left side of the body
portion at a second location. The crystal
microphone/condenser microphone pairs on each side of
the body portion are disposed relative to one another
20 such that a sound wave will reach each of the micro-
phones making up the pair at substantially the same
time. Alternatively, the signal received at either
location may be processed or time-delayed such that
sound waves are recorded from each location at substan-
25 tially the same time. A mixer may also be provided for
combining the vibration and direct sound information on
respective sides of the body portion.

In a preferred sterec embodiment, multiple

(two or more)} condenser microphones may be affixed in

30 groups to the right and left sides of the head portion
at respective third, fourth, etc. locations. The groups

of condenser microphones are disposed relative to their

corresponding crystal microphone (right or left side)
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- that a sound wave will reach the group of condenser m crophones and the
correspondi ng crystal m crophone at substantially the sane tine.
Al ternatively, the signal received at either |ocation may be processed or
time- 5 doYQ$MAOSuch that sound waves are recorded.from HYk i on at
substantially the sane tine. Again, in keeping wth the invention, the
groups of condenser m crophones are preferably, but not necessarily, co-
| ocated with their correspondi ng crystal q;crophone 10 These

and ot her objects, features and advan- tages of the present invention may

be nore readil yeagmr&ﬁtt Lr%ﬁd hRMIeE Wi 91 %&%‘cﬂ Q!h'eoﬁ‘i“!?&gc@f%olnﬁgngg

scription of th t node f carrying out the i1nvén-_tion when taken in

connection with @%EFQRﬂﬂﬂﬁ&aﬁy ngha sCorreRRaRdigs. CEYFetl MESEHIRFONEn3tY The
Dr awi ngs Fl GURE dubstantiladdly dhagsane ofiniche aptbodasiwepsy oftHeheiphasent

vent fon: FlCURE Gofed? 18T Eocti QO naly 0o piideBea ofegondlng

device of the present 1 nvention rotective covering; FIGJRE 3
is aright Bi de @@kaxad otgh VFQ%FOF°EP¢|W%YeﬁréF%rFéaoéﬁﬁédﬁﬁ@ﬂteéthhe
head portion of ldeasinmdat eeabdtagtigliyethé Ehger @ike.25 Again, in

FILORE 4 15 2 1T o0loSlevalipnaheV o gl bie MRS QOLIONo" dhieRgun

recordi ng devic ure
PCT/ US97/ 11716 -micyprhymess axe gpreferaltliiat Pehanoyi egcessahélheadoporti on
the sound recor di dgateyiwGe o hbigueesrdspdrtiihig crystal microphone.

10 These and other objects, features and advan-
tages of the present invention may be more readily
apparent from a review of the following detailed de-
scription of the best mode for carrying out the inven-
tion when taken in connection with the accompanying

15 drawings.

Brief Description Of The Drawings

FIGURE 1 is a block diagram of the method
steps of the present invention;

FIGURE 2 igs a perspective view of the sound
20 recording device of the present invention shown with a
protective covering;

FIGURE 3 is a right side elevational view of
a first preferred embodiment of the head portion of the
sound recording device of Figure 1;

25 FIGURE 4 is a front elevational view of the
head portion of the sound recording device of Figure 3;



FIGURE 6 is a cross-sectional diagramof the 5 head portion shown in

Figure 3; FIGURE 7 is a top el evationa
sound recordi ng device shown in Figure 1; FIGURE 8 is a top plan view of

t he enbodi nent &gg@gmﬂilthe head portion of the sound recordi pgraeyieas

shown in Figures

GURE 9 is a cross-sectional diagramof the head

portion shown in Figure 3 cut along line 10-10; FIGURE 10 is a bl ock

diagramillustrati

ng the 15 i nterconnection of the m crophones,

amplifiers, and mxer used in a first prefegred enbodi ment of the head
portion of the present invention; FIGURE 11 is a circuit diagramof a
represen- tative preanp whi GHIGURE & uised ireaacedegantenalthieweo20the

t eachi ngs of the pﬁggﬁﬁ%ﬁﬁ\%gﬁgnéo@aﬁg@o}%ihg FeFi £ Wigt Fg'bggégrg Qaf,gan

alterna- tive preanp ance wth the teachings of

t he present invent

€ use n accor
fon; FIGURE 13 is a front elevational view of a 25

second preferred enbodi nent pfcurEe ehaad apAridsensatt 1dieals alindy vt @fdithe

devi ce of the pres

i nvention; 8/020

nt WO .
PCT/ US97/ 11718 - 1o-ger’-"fid’ﬁzﬁt’1‘2f‘issh°§'“b|16‘c§la’i*5%g'm il lustrating the

i nt erconnecti on of

second preferred embodi ment wigurte head pOrEémneDév fEbrpneseré i 87 emtion;

the m crophones, anplifiers, and m xer used in the

FIGURE 15 is a front tional view of i f . inent, _of
he hoad port1on oFEREHACBERTS i Hbehrp oRdp chipsirl L EVARRC BaE el

illustrating the i

10

15

20

25

Fignrenhecti on of the mcrophones, anplifiers, and

FIGURE 8 is a top plan view of the embodiment
of the head portion of the sound recording device shown

in Figures 3-6;

FIGURE 9 is a cross-sectional diagram of the

head portion shown in Figure 3 cut along line 10-10;

FIGURE 10 is a block diagram illustrating the
interconnection of the microphones, amplifiers, and
mixer used in a first preferred embodiment of the head

portion of the present invention;

FIGURE 11 is a circuit diagram of a represen-
tative preamp which may be used in accordance with the

teachings of the present invention;

FIGURE 12 is a circuit diagram of an alterna-
tive preamp which may be used in accordance with the
teachings of the present invention;

FICURE 13 is a front elevational view of a
second preferred embodiment of the head portion of the

sound recording device of the present invention;

view of the nmounting plate of the

5



10 m xer used in the third preferred enbodi nent of the present

invention; FIGJRE 17 is an expl oded perspective view of a representative
crystal m crophone used in accordance with the teachings of the present
invention to detect 15 body vibration information; FIGJURE 18 is a front
el evational vQ¥8#%he | eft et enment of the torso portion offFAHES4YINEd
recordi ng device of Figure 1 showmn with the protective cover substantially
renoved; and 20 FIGURE 19 is a cross-sectional diagramof the
torso portion shown in Figure 6 cut along.line 20-20. Best Mdde(s) For
Carrying Qut The Invention The sound capturing nethod of the present

invention is specifically gidmaiad 4Q LegPs&k r@ia@ﬁ%ﬂp‘l%ﬁst aiﬁggortq%hsuch
as el ectromagnetic _cassettes, LPs, congact, discs,. and the 1iKe. e
met hod may be desBFFBEGRBRTErA! | Pfpythef SHERORRPRE g @ BL1f4R8S i nAnWdes t he

steps of providi myx&® asedbriat arhe beshordhvpref armedgdmbod iMEn 98662 e

PCT/ US97/ 11716 Sihggdaggr@iér?féf S pres¥hPr ahi:of i .or mati on may be
captured or detected 12 fromthe 059 I'n response to a sound wave fromthe

right side of the vibratory body at a first | ocation to generate a first
si gnal . Ssund 5 i nf or NEGURE 1Ryisf ar thentbeldivaecbhyl deiested al4 in

response to the saupd WaUeFLO8 LRSod{ e Sidef Hdg Wyatory body at a
0.0 . 1n e

second | ocation so as _generate a second signa eeping wth
i nvention, the s@ESRENTOINVERtGRion is in sufficient proxinity to the
first loca- tion such that the sound wave will reach each | ocation at

substantially the sane ti %Epr%t ls@n ig{(gé]%m&.i is.further detected 16
. G 1
fromthe body in _responsen%o_ e soﬁndaV\/a\{e rolrﬁ%[}ﬁén g?‘tls%’f a6t eﬁ?ﬁe
vi bratory body afinterconnection of the microphones, amplifiers, and

10 mixer used in the third preferred embodiment of the

present invention;

FIGURE 17 is an exploded perspective view of
a representative crystal microphone used in accordance
with the teachings of the present invention to detect
15 body vibration information;

FIGURE 18 is a front elevational view of the
left element of the torsoc portion of the sound recording
device of Figure 1 shown with the protective cover
substantially removed; and

20 FIGURE 19 is a cross-sectional diagram of the

torso portion shown in Figure 6 cut along line 20-20.
Best Mode(s) For Carrying Out The Invention

The sound capturing method of the present

invention is specifically directed to recording phono-

25 records such as electromagnetic cassettes, LPs, compact
discs, and the 1like. The method may be described
generally by reference to Figure 1 and includes the

steps of providing 10 a vibratory body having a right



15 a first location to generate a third signal. Still further, sound
information is directly detected 18 fromthe sound wave fromthe left side
of the vibratory body at a second |ocation to generate a fourth signal.

Agai n, the secon@olgg,ﬁﬁgg onis in sufficient proximty to 20 PEE/%sHﬁﬁk

| ocation such that e sound wave will reach each |location at substantially
the sanme tine. Wth respect to the proximty of the second |ocation to the
first location, it is intended that the sound wave will reach each | ocation
at substantially the 25 sane tine. I f the_locations cannot be in

sufficient proximty to allow for the sound wave to reach each | ocation at
substantially the saiBet affg, & heefd geide s ecaiivedt abn eiithBormhOLah | AAy My be

processed or time- ) t oynd e r cQ fra ach 30
| ocation at substan??%?%%g?Hégggﬁ%Q%FﬁbgaTﬁggﬁe ﬁ%dgﬁégd?{g%%*ﬁﬁ%%L%Fsaof
course directed to sper@ovawde@inghe right sisito afeébpdvgratory hady at

98/ 02015 a first location to generate RCTELROY/ 3i4d$ - 1250und
desired, the output.s fromth

Lgnal s. riqht and l.eft anngl be, sunmed
Lo ore. usi mg Bopy iR E R et Oy ey A0 Wb b IO RO £ I
t hose skilled in theeaptnssmdtmet nepuryk whiver Ufgsed ther eiightf gideecf5the

detail. Nternativ%yam%} Ry $eURdsd G MRIda01 oANdo boelYr i dU Ali-eR a
information may be detected. fram a single channel. For exanpl €, a single
%eﬁ qm

crystal microphone/ 86R°" i crophone pair may be mounted in front of
t he head portion or other suitable |ocation depending upon 10 t he

desired recording and applical| expap Bt Gish ki D8vdd: i gur end ecbhf
drawi ngs, there is zhomm,a st ereo enpadi,nent of a sound r cou%%%% evi ce

for carrying dft thé°RBtHoY B thée® deBEs BF PEEW FhVehth &FPce,

desi gnat ed general | yiby setkrthat the sound wave will reach each location

at substantially the same time. Vibration information

is further detected 16 from the body in response to the

sound wave from the left side of the vibratory body at

15 a first location to generate a third signal. still

further, sound information is directly detected 18 f£rom

the sound wave from the left side of the vibratory body

at a second location to generate a fourth signal.

Again, the second location is in sufficient proximity to

20 the first location such that the sound wave will reach
each location at substantially the same time.

With respect to the proximity of the second
location to the first location, it is intended that the
sound wave will reach each location at substantially the

25 same time. If the locations cannot be in sufficient
proximity to allow for the sound wave to reach each
location at substantially the same time, the signal
received at either location may be processed or time-
delayed such that sound waves are recorded from each

30 location at substantially the same time.

The method described above is of course
directed to stereo recording. If a mono recording is



15 . ence nuneral 22, conprises a body vibration system 24 including a
head portion 26 and a torso portion 28, both of which are shown with a
protective cover 29 to protect the internal conmponents. Vibration system
24 may, of course, be covered in whole or in part with any suitable 20

mat eri al incwaassg1s for  exanple,  pol yethyl ene, pol yuPETHEHEI7ihy| on,
plastic, etc. System 24 may al so be | eft uncovered dependi ng on the needs
of the sound engi neer, and the applicable recording and environnment al
conditions. 25 Head portion 26 may be nounted by screws (not
shown) or other suitable fixing neans such 145 nylon bolts or the like to a

danpeni ng pl ate 38%grrgéheghgubhggh? ggg%%grmf o tﬁé %hgagggnuggtplate

30 is preferably, not necessa aéhed To an adj bl e
tripod 32. Pl at ecBannel grrRvPe ﬁu@meét‘é@ TRiciusing Fpguert yorad dismiaddes a

plurality of vi br a&hﬁatﬂ&mahagqaésmc&l 3%eWRh&iin A thdBbesk MmNy a6 shock
absor bers. §§/020

PCT/ US97/ 11716 - 1 eDeE\ﬁ]tcea%‘i PEeHddedFo BEXEFTEtRH S 018 FET6 via
i nput cable 37. MigepiB6 | Sldpamativelyo démbrhe soaddiindormesdnd and

i nformation and tBSd?OQJYbthQro@r lhfsfmam&{ Rkl 8o &I@E&Cﬁe@fwmb&%n\gl@ ation
system24 5 |ntgad|sgret§ ht and | eft . channel
tt

channel : right si§828%f Wﬁ%Srn%I?%ﬂgkﬁuTrVFﬁﬁi @ffﬁ?ﬁﬂﬁﬁ?dﬁaﬁratlon
i nformation; and ﬂeﬁbenhahoe¢phdnﬁtp&mnkmayrhﬁnmqunnad|uﬂ(ﬁnumm @f ame | eft

si de body vi bra- ngg ?Qéeigﬁiéf”athéﬂ’9@&t§@lb5159a£959<%%%9§§5§Fd¥%%p 10

a conventional sound frecord device 38 via ,Input cab
(right and Péft cﬁBﬁn@F%}rEQ\?q995§159e?5?r%EP%%ﬁﬂﬁﬁ%nﬂﬁ?a8FtﬁE§d portion 26
is showmn in Figures 3-6 and 9 of the drawings. Head 26 is preferably nade

of a highly resonant naterifﬂrﬂ%ﬂa1to Figure 2 of the drawings, there is

shown a stereo embodiment of a sound recording device

for carrying out the method of the above-described

invention. The device, designated generally by refer-

15 ence numeral 22, comprises a body vibration system 24

including a head portion 26 and a torso portion 28, both

of which are shown with a protective cover 29 to protect

the internal components. Vibration system 24 may, of

course, be covered in whole or in part with any suitable

20 material including, for example, pclyethylene,

polyvurethane, nylon, plastic, etc. System 24 may also

be left uncovered depending on the needs of the sound

engineer, and the applicable recording and environmental
conditions.

25 Head portion 26 may be mounted by screws {(not
shown) or other suitable fixing means such as nylon
bolts or the 1like to a dampening plate 30 or other
suitable platform. As shown, dampening plate 30 is
preferably, but not necessarily, attached to an adjust-

30 able tripod 32. Plate 30 is shown in greater detail in
Figure 7 and includes a plurality of vibration dampening
elements 34 which are rubber mounted shock absorbers.



15 - as, for exanple, Engleman Spruce wood. Dependi ng upon the
application, however, any suitable material may be used including, for
exanpl e, plastic, ceramic, as well as other types of wood and conposite

mat eri al s. 899/9{08 on 26 is also preferably, but not ”ece§ﬁ?ﬁ1k47)3’171%0
conpri sed of a Tho- prece substantially solid construc- tion having a ri

side 40 and a left side 42 which are affixed together by nylon screws (not
shown) or the |ike and separated by an internal baffle 44 so as to create
two distinct left and right systens. Baffhe_44 is 25 conpri sed of

pol yur et hane or any other material which may be suited to this particul ar
pur pose. Al though of preferat&m@oljzd £ongdapeELd oo Q%:hc@;flné&@gdig@t aSi des

40 and 42 of head portio 26 n. u hol L owed: out vity 46
respectively, for lBECEI v‘li;lsn ‘4 (%Spd'l %&ﬁs%kg |ﬂ%’é‘? geﬁsec?lﬁr@élwe to

conponents as descepheing It ﬂllhéﬂo@%d 1béﬁmtmlatmdeshﬂ60@d1dvd,®rﬁay
al so, but not necegsghi E¥fobfatiterastdited BROURIEY Wﬁb&@‘ﬁ%hngyégeﬁuéﬁ as

pol yet hyl ene ar the_ Jik event cont am.- _nant,s fr menterlng rein.
One or nore ¢ VItIéSJ:? screg\f) 9‘@79%’50 %né‘ Vet Channel¥ ﬁ

PCT/ US97/ 11716 - 14chsnamm) rhghtalsidebdiraryedownd bhfdrmmdt joor aindn r2ghto

al low for insertiog;gd w&wrn@ﬁla&bﬁ RE Sl 1DnS UaHaa%e POl R and  kpe
li ke to nore cl osel Ydre icate th rational Qaéaﬁ;e” stics. of the hunman

head. 5 55T P8R 26“ %rr&aetsllodhé‘é‘ nF 9% ReuiraR*8ound
capturing process amlntmffqﬁmﬁteom -sh¥pudrt 36 r esei| turen momrecheddwith

keepi ng wi thabhe | gveii@ic ibhe1 JMBIT Vr&lo By PREVIQN 38 alipnansgund
capturing device 22 cgal nd %/ %eisegr é& sg c data 10
di fferent from eve??bg‘?ﬁ% 6§cg g rse, ﬂﬂ %thurl ng device 22
may be manufactured in a vari ety of sizes. In each case, however, the
rel ationshi ps between A first preferred embodiment of head portion
26 is shown in Figures 3-6 and 9 of the drawings. Head
26 igs preferably made of a highly resonant material such
15 as, for example, Engleman Spruce wood. Depending upon
the application, however, any suitable material may be
used including, for example, plastic, ceramic, as well
as other types of wood and composite materials. Head
portion 26 is also preferably, but not necessarily,
20 comprised of a two-piece substantially solid construc-
tion having a right side 40 and a left side 42 which are
affixed together by nylon screws (not shown) of the like
and separated by an internal baffle 44 so as to create
two distinct left and right systems. Baffle 44 is
25 comprised of polyurethane or any other material which
may be suited to this particular purpose. Although of
preferably solid construction, each of the right sides
40 and 42 of head portion 26 includes a hollowed-out
cavity 46 and 48, respectively, for receiving and
30 housing internal electrical components as described in
further detail below. Cavities 46 and 48 may also, but
not necessarily, be covered by a protective covering 50
such as polyethylene or the like, to prevent contami-

nants from entering therein. One or more cavities (not



t he various dimensions should remain fairly constant. As shown in Figure 5,
head portion 20 has a height of 15 approxi mately ei ght inches and a base
wi dt h of approxi- mately 3.85 inches. The hei ght/base width ratio is
approximately 2:1. |f a larger version were desired, say for_exanple 12
inches in hei YR Pe rel ationship between hei ght and wi dt hPW’PF”HEHﬁi n the
sane resulting 20 in a larger version having a base w dth of
approximately 6.0 inches (12/2). Simlarly, if an even | arger size head
portion is desired, say, for exanple, 16 ,nches in height, a base w dth of
approximately 8 inches will be required (16/2). 25 Ref erring

again to Figure s3ih)t keydraddddse Ehréad bet Seen nehat gigadopordd aib 26
extends the farthest %t its togisectﬁorh 56 (eqa r,QXi mahelg 4.2 i%gzhes), next
Farthest at | s adey Sor rOACSBI R F oG PRIty PRk ErLas ‘et 41 he
narrowest at it palydfosectangh 88 3Dike tapmrare neiwiely?. 8fplimdtes)the The

m d-section is t13§,2k88nQ1 BRALAYNILN 20o¥NeRe himd:P Hddleended that the
condenser and electret mcrophones utilized by the present invention should

be affi xed. It is further WO 98/ 02015
PCT/ US97/ 11516 -15- evi deHead hairtilon R6plisatsigneBotdasitere obeenumadi us of

curvature whi ch é?ﬁlgfdnscﬁ%t\?rih@ gﬁi‘o@ésépﬁhﬁx'&?&féﬁéx@ | pehesaad engls at a
hei ght of approxi mately .gS i'nches, Agai rlf whi | e t_hgt\%bze_of head portion
26 may be 5  VACHPISt ReNYEBHEETIL: r el A ITRIMI 5Bt FBEN IBKENEEM i ons of
head portion 26 vld Igeometiry o€l headepyrrimrstzntalllees exanpl eaptheinaqti o

bet ween the w dt f.t S Lon j : .m g-.section
60 (2.85 inches)&%vglcaep%?ogg’ng?g%%%?ﬁ?%é%%fier%‘t%%g,%ﬁ%#g %gﬁbéenr&]%‘fséged head
10 por t}dn wiiEfE srents EFAT e RYREY (PR He FR8EesecPlofoBXERNdEOW D25

i nches, for exam@prurtihg dedisecid omynwbel manufactured in a variety of

sizeg. In each case, however, the relationships between
the various dimensions should remain fairly constant.
As shown in Figure 5, head portion 20 has a height of

15 approximately eight inches and a base width of approxi-
mately 3.85 inches. The height/base width ratio is
approximately 2:1. If a larger version were desired,
say for example 12 inches in height, the relationship
between height and width will remain the same resulting

20 in a larger version having a base width of approximately
6.0 inches {12/2). Similarly, if an even larger size
head portion is desired, say, for example, 16 inches in
height, a base width of approximately 8 inches will be
required (16/2).

25 Referring again to Figure 3 of the .drawings,
it can be seen that head portion 26 extends the farthest
at its top section 56 (approximately 4.2 inches), next
farthest at its base section 58 (approximately 3.7%5
inches), and is the narrowest at its mid-section 60

30 (approximately 2.85 inches). The mid-section is the
area of head portion 26 where it is intended that the
condenser and electret microphones utilized by the
present invention should be affixed. It is further



extend approximately 4.2 inches (5.625/1.33). Sinilar- ly, in a larger
version where it is intended that the base extend 7.5 inches, the

m d-section will extend 15 approximately 5.6 inches (7.5/1.33). The
rati o between the begi nning and endi ng points of curvature of

56 will also reﬁﬁ”ﬁ’%@?atlvely constant regardl ess of size. Aggﬁﬁ%ﬁgg
above, in the enbodi nent shown in Figures 3-6, the top 20 section has a
radi us of curvature which extends froma hei ght of approximtely 5 inches
to a height of approxi- mately 7.35 inchesulg_ratio of approximtely .68:1.
The ratio of the height of the beginning poirnt of curvature (5 inches) to

the width of the bggeasRet {0k S8d dofp s%'i:tlon' Behga) ahSodted3:dadius UF @
| arger sized version, as indicated apove, i}%t?e i nt ended .for éhe base

section to extend SUEIBERREHERICH h‘%e%’d?snta%fac SHRRAYMREEY ore
begi n at a hei ght ahchepr @tidmerly Atc andisight5. 625 appro33nanaty stodlcd

extend to a hei ght ;9fnaPPT Rain30wni 188G 3‘51§:e4éf'1'ﬂé\4'@§>o(r21éﬁ $8)may be

Simlarly, in a larger version where it 1 s intended that the base i's on the
order of 7.5 inche¥arhedi dthe IEREBERF HC FEIELIRNEPEPS RETHFFP oK Fetastyt ogsy

inches in width (ESfSYxéaé&)portlAsx p6 wibdideyaseenelat imdly tudstafit gedwetri c
rel ati onshi ps and

8/
PCT/ US97/ 11716 - 16* gﬁﬁeépondl n% ?etweenghg wé%%}érorﬁ ﬁé‘ﬁ ema?% Sreecftéroence
to Figures 3 and 558Régardlixahast tRetBrzZBIGISRIEEPHEPt (Bnd26inHhRmyES,

these ratios will ggprbRiwetely vel3p:econ-Tidmyfored 1n a larger sizdefead ng

now 10 FLgure P of Lpesdiawinds Lhete isoahaun duplanyl Cpgl thediead

portion 26 s ures | an view il ustrates t ase
section 58 has a reaten@an%iaﬁaﬁ @zqmﬁehf@&t@mla &heaRgfeseption will

approximately 5 fregcbaai apptatinafearence ihdges (5.625/1.33). similar-
ly, in a larger version where it is intended that the
base extend 7.5 inches, the mid-section will extend

15 approximately 5.6 inches (7.5/1.33).

The ratio between the beginning and ending
points of curvature of top section 56 will also remain
relatively constant regardless of size. As indicated
above, in the embodiment shown in Figures 3-6, the top

20 section has a radius of curvature which extends from a
height of approximately 5 inches to a height of approxi-
mately 7.35 inches, a ratio of approximately .68:1. The
ratio of the height of the beginning point of curvature
(s inches) to the width of the base section 58 (3.75

25 inches) is 1.33:1. In a larger sized version, as
indicated above, it may be intended for the base section
to extend 5.625 incheg, the point of curvature should
therefore begin at a height of approximately 7.5 inches
(5.625 x 1.33) and should extend to a height of approxi-

30 ° mately 6.45 inches (7.5/.68). Similarly, in a larger
version where it is intended that the base is on the
order of 7.5 inches in width, the mid-section will be
approximately 5.7 inches in width (7.5/1.3). As is

readily seen, a multitude of geometric relationships and



10 64 and 85[err] fromvertical reference line 70. The side of the base
section designated by reference nuneral 68 extends at an angle of 15[err]
fromreference line 66 which is drawn perpendicular to rear boundary 62.
The side boundary 68 of the base section nay al so be viewed as 15

ext ended at awoaﬁgﬁ%s of 20[err] fromreference |ine 70 whi cRCFEFBEAHPcul ar
to reference line 64. Still referring to Figure 8, it can be seen that the
top section 56 has a side boundary 72 which extends at an angle of 10[err]
fromreference line 66 and 20 . 15[err] i%om reference line 70. Finally,
the cross-section- al side boundary 74 of*“the mi d-section 60 extends at an

angl e of 30[err]¢£{]%%&1‘d% NEge4d a@ﬁbén&exﬁéeéﬁ%dd Lﬁgmﬂ‘l{eef;egxf%c%”% line

70. In keeping wt e Invéntion, thése ang . )

rel atively constERUTEYSr 8Nes3- ofSOREILPFE OF thee ShE8OHIIaDROFELON The
geonetric rel at i phshhepeeb=t Wegredeheratiizes wiill @Hmedor esiat ivel gt cwgly
constant. For ex , It can be seen that the ratio between the w dth of
t he rear boundary (1.935 inches) and base 30 section 76 (.55 inches)
is approximately 3.5:1. Thus, in a larger version where it is intended,

for exanples to have a re®efrbewdfgr noaf tRPPFLxir@tel y£2¢88 inehesghkn WO
98/ 02015 77

. , PCT/ US97/ 11716
length, the front®¥oundarPosP PRl FasE e & 5rk1‘em}f‘?gb%°%tﬁp°r’b;i%nﬁf18w9 . 82
i nches (2.89/3.5)n Filgunesad-por thhen pilenusiewtidd ustrekgarehat sihei baséy has a
rear base boundagdcrid ss head a MLl hbourfary aRPRAECRBERE¥Nds2ad Bn
(1.935/.950) Thus, i n the | arger wversi gn nti.oned ?bpv ,_ Where it is
i ntended that t R&P9° HBBERERF 3 | BhQYE Ho5H 29082 nt%fg“sr,ent%e*h’é%d wi dt h
will be appPoxi-64rersl 5. Aromcotratiqad. 89fe¥ence 18miel 70f urthrersidei aft he
embodi nent i |1 ustkat dset MR ibS addigmhcbaabwi difetdhce numeral 68

extends at an angle of 15° from reference line 66 which

is drawn perpendicular to rear boundary 62. The side
boundary 68 of the base section may also be viewed as
15 extended at an angle of 20° from reference line 70 which

perpendicular to reference line 64.

Still referring to Figure 8, it can be seen
that the top section 56 has a side boundary 72 which
extends at an angle of 10° from reference line 66 and

20 15° from reference line 70. Finally, the cross-section-
al side boundary 74 of the mid-section 60 extends at an
angle of 30" from reference line 66 and 35" from refer-
ence line 70.

In keeping with the invention, these angles

25 will remain relatively constant regardless of the size
of the head portion 26. The geometric relationships
between the sizes will also remain relatively constant.

For example, it can be seen that the ratio between the
width of the rear boundary 62 (1.935 inches) and base

30 section 76 (.55 inches) 1s approximately 3.5:1. Thus,
in a larger version where it is intended, for example,

to have a rear boundary of approximately 2.89 inches in



10 base wdth ratio of approximately 1.73:1. Thus, in the larger
version where it has been determned that the head width will be
approximately 1.4 inches in width, there will be a corresponding front base
wi dt h of appr.oxj .8 inches (1.4/1.73). Again, a multitug f
geonetric rel a;‘?(g?\%ﬁmpl)ss nmay be determ ned which, in keeping vméﬁégmmg

i nvention, should be nmaintained regard- |ess of the size of the head
portion designed. Referring again to Figures 3-5 and 9 of the draw ngs, the
stereo enbodi nent of Figure 2 will-be 20 _j-,described in further detail.

As shown, head portion 26 includes a |left crystal m crophone 78 and a right
crystal mcrophon&e&@theaeheofr&md Ghburidaatybeddetedbagéet setyidhaseln Bdg the
manner illustrated | I : t n ndense ut
not necessarily Z%E)lpi'%ogll'L 8mf\clrri) one(% ? ?9 gﬁrth@?ég#g e‘%?%é/w

side 40 and at Ieéé-tluéﬁéaﬁﬁér dﬁhoﬁég‘elﬁﬁ eferagbnidain hes rﬁecégéﬁrlh%ﬁe
electret) 84 is afdousadriyo ledt Jedad 42w1d11ﬂh kee:pﬂ Ng apbl-bxikgr &Ny ents an,
condenser m csropho(rle§ gz gglg 84 %espoy ti in suffl cient rgrOX.l m t(?/
their 30 Corresponrarhg eryst al %Cr&ﬁhones IHd O RS R e
such that a sound akave, wheérdelt deeilntdndgd et dthet ream bowpteone haate
substantially thegsagRgth"®s 2.9 WR-BBL0200® head w1dth w1ll be ap rox1-

PCT/ US97/ 11716 - 18- C@ st al mcro hozes %g and 80 rg}ﬁadapt ed
generate signals FBFR&¥pond ntE8S h 2k oneﬁt"f eq Tof de)F rtion
26 in response toeabpdétwpueditustravede. tEendenser hienophemksyiBranc 84

are further )5 adapt gdatr %‘%{ 1€ apH P8R! fa tCOly qsp/@ndl Ngrh@s @ %%léency
of the received sciund wave. ustrat e%aa Fi urdgq Vi bratl onal

i nformation and di Fé@ters&?ﬁalf’ﬂféf RREi &h mbé’:?g’h t§EmApedn e’ dhenead
portion 26 may beheaguwidtd edbleb87appraximxesrly36L whiictghesn irurwidth,

generates there will be a corresponding front base width of
approximately .8 inches (1.4/1.73). Again, a multitude
15 of geometric relationships may be determined which, in

keeping with the invention, should be maintained regard-

less of the size of the head portion designed.

Referring again to Figures 3-5 and 9 of the

drawings, the stereo embodiment of Figure 2 will be

20 described in further detail. As shown, head portion 26
includes a left crystal microphone 78 and a right
crystal microphone 80, each of which is embedded direct-

ly therein in the manner illustrated in Figure 7. At

least one condenser (preferably, but not necessarily

25 electret) microphone 82 is further affixed to right side
40 and at least one microphone (preferably, but not
necegsarily electret) 84 is affixed to left side 42. 1In
keeping with the invention, condenser microphones 82 and

84 are positioned in sufficient proximity to their

30 corresponding crystal microphones 78 and 80, respective-
ly, such that a sound wave will be received by each of

the microphones at substantially the same time.



10 right and left <channel information for input to a
conventional sound recording device 38 via cables 37 and 41. The internal

el ectrical conponents associated with the crystal and
in the above- 15 descri bed enbodi rent are shown in

Figure 10. F&YO®BMY5ence purposes, O corresponds to

condenser m crophones
greater detail in
cryst XCEHYLY'&YTHone 78

and C2 corresponds to crystal mcrophone 80. Li kewi se, El and E2
correspond to condenser (electret) mcrophones 82 and 84. Condenser 20

m crophones 78 and 80 are each provided in_electrical

communi cation with a

correspondi ng preanp A-B designated by rét8rence numerals 86 and 88,

respectively. Each of the S, | i ) Vi in_electrical
comuni - cation with and ggﬁggsmk/?&oéﬂg%ﬁeﬁlg ?ﬁpg{]gtéo(g%%fe?ag%.a&??teg

Preanps 86 and 8B°nm@pns&a

£ &ignalpt Aorscepasdingt ton the peibsthonad

desired ?rrFI i fi C_ﬂ.té@@?w PeS body porttiba ngQii %%oﬁ%cﬂd ?@%ec@iveld )
representati ve C r a | S or Xa e, In
p 55?{;& waq}ea.g eg}x&%lgﬁepx[ %lréB‘Ogglg){lg% BSZ aél%wggrafﬁ %6

Figure 11. Simlarly, a represen fve Cir i agr

88(B) is shéwn i AdEPEHRH &0 FenErRRe ¢Fiarigd scE9sTespondimsp hone S rzeguandy80 (C
and C2) has a coof esportided vieassShd vf?%@DECAEdilallqél&%tieﬁsiﬂqsiédfée2§‘nd
negative term nal,s . hawi n i med- .98/ 02015 , .

PCT/ US97/ 11716 - S?Pan%%??/iql Jnfodaltra, ?%d\cAgﬁstheg"é‘&dr HHATRAG 8 yst al
m crophone to befrometach sidechOiand m@x phuhea@xintivint g6 Wy ke dnpati ety of
resistive val uesyiRychBi8sed @8PanGyrixe?d 36PQhilde appld 63l | YundRRkicant

has found at in.5 t he odi nent descrj bed agbove
of 390 K eﬁ?] T da ch?gg 82

Ch
a value 1 n the range

s PREPGESI WREG68e. 1oF t 18RBEI e

under st ood, howegenrvenhignali spundnreddrtisionflevigetdd viiacrapheses ankl

require differengiR val ues since the

The internal electrical components associated

15

20

25

30

with the crystal and condenser microphones in the above-
described embodiment are shown in greater detail in
Figure 10. For reference purposes, Cl corresponds to
crystal microphone 78 and C2 corresponds to crystal
microphone 80. Likewise, E1 and E2 correspond to
condenser (electret) microphones 82 and 84. Condenser
microphones 78 and 80 are each provided in electrical
communication with a corresponding preamp A-B designated
by reference numerals 86 and 88, respectively. Each of
the preamps is, in turn, provided in electrical communi-
cation with and provides MIC level input to mixer 36.
Preamps 86 and 88 may be of any suitable construction to
perform the desired amplification purpose. In the
embodiment described, a representative circuit diagram
for preamp 86(A) is shown, for example, in Figure 11.
Similarly, a representative circuit diagram for preamp
88 (B) is shown in Figure 12.

Each of the crystal microphones 78 and 80 (C1
and C2) has a corresponding resistor connected across

its positive and negative terminals and having an imped-



tuning process is a function of the crystal. 10 Each of the
resistive el enents denom nated by reference nunerals 90 and 92 in Figure 10
is further provided in electrical communication with a high inped- ance
preamplifier .94, and..98, respectively for converting the high LENEHIRGEs

i nput of the corresponding crystal 15 m crophones 78 and 80 to a |ine

| evel output to be received by mxer 36. As seen, mxer 36 has four inputs
98, 100, 102 and 104 and two outputs 106 and 108. M xer 36, which nmay
conprise, for exanple, a Stewart 4 mc inpyg.mxer, 20 is designed to
conbine |l eft side body vibration informa- tion detected by crystal

m crophone 80 wit Anteftvabidlesdlidtetl soundubaf ohaatoore geietired diyseandenser

Betalnck 2 I . ; ; ra e qrrsee .
et ect ed by cryst RSNt b8 Jlulddplh, £ 29D mik B, Shd HAGLERL O
i nformati on det ecte#leye crdenyePt ntes byHoife Va2 uepi BaY Bkhatesd Yereneni ng

now to Figure 13 ghgt iposir eMé Nngppl idwiien,s appaweadtsaasndophal eneedin
enbodi nment o% heag é)orti 0 26to1:i tshe.lgr ) Q:tvei nve\r}'g Qn. tIhn this enbodi -
30 ment, Bach oPttFHRTHIR taRG T B eSSt 2824 00t T iGIF F68798cPhdes a
singl e crystal ni3sopfonelt@oa¢higyas shdefesihmed purpostt sTuedhamid kepair
of condensers (prgh@tfstood WhSHKE0)1%khat different kinds of crystal

PCT/ US97/ 11716 - 20: blé’ but nat, necessar Ié% %I ect ret lm' croghone}sC 114 and
116 (right side) " 3RHPHARShd 120 TSASFE SHadf ™ot H8a2pEFEi SATS8 88 of
course, still nadeuning prafesy Aesa- fwpetiomitad itdle syyhtak; for exanpl e,
Engl eman spruce 5 wood, and is conprised of a two-piece solid

construction having a right_side_122 and a |.eft ii de 124 which arﬁ ffixed
toget her inlPhe same mannerfasd §Esthe RPIANIVE. of AMRREDi FRPWAF el PY

i nventi on, condenseference numerals 90 and 92 in Figure 10 is further
provided in electrical communication with a high imped-
ance preamplifier 94 and 96, respectively for converting
the high impedance input of the corresponding crystal

15 microphones 78 and 80 to a line level output to be
received by mixer 36.

As seen, mixer 36 has four inputs 98, 100, 102
and 104 and two outputs 106 and 108. Mixer 36, which
may comprise, for example, a Stewart 4 mic input mixer,

20 is designed to combine left side body vibration informa-
tion detected by crystal microphone 80 with left side
direct sound information detected by condenser micro-
phone 84 (left channel} and right side body vibration
information detected by crystal microphone 78 with right

25 side direct sound information detected by condenser

microphone 82 (right channel).

Turning now to Figure 13 of the drawings,
there is shown a second preferred embodiment of head
portion 26 of the present invention. In this embodi-

30 ment, each of the right and left sides of head portion
26 includes a single crystal microphone 110 (right side)

and 112 (left side} and a pair of condensers (prefera-



m crophones 114 and 116 are positioned in sufficient 10 proximty to
~crystal m crophone 110 such that a sound wave will|l be received by each of
the m crophones at substantially the sane tinme. Condenser m crophones 118
and 120 are simlarly positioned in sufficient proximty to crystal

m crophone 11¥098MMat a sound - wave will be 15 recei ved RCTEIB¥IENt | al |y
the sane tine by each of the m crophones. As in the first enbodi nent
descri bed above, crystal m crophones 110 and 112 are each adapted to
generate signals corresponding to the vibrational frequency of body portion

26 in response to a received 20 sound $fve. Agai n, vibrational
i nformation and d ;rla on fra ep h Si de 122 a 124 .of head
portion 26 may bkgejl 1'npu ?’%gan%ngégé iyc’helecg%u gcerhoé)the?tn?f P‘géh? Nnd | eft

channel i nformat}¥n \(mglilt‘npa%d?—b and o Ad8n@ingnal20s ot e tr exiated - .ng Headce. 25

The internal el qs‘dﬁulc:ai zcaorﬂy;nemt &oagseci at £1h Vﬂxatcﬂa Uieacmgh% 286, -
condenser mcrophoq:es Lp.L th his enbgdl nent. are sh OV\ﬁf Eﬁ(}%&ter detail in
‘0

Figure 14. For rérerefice®plitposSes; Cr corres%ﬁ% 1" nFRFBpfone 110
and C2 cor r%spomqloa@ﬁyssaomﬁmﬁ@@heﬁea 3yo-pigte. solid ickewkzecti®l and E2

correspond t0 AAGRNSEr{dHE IR )1 23 %@paorl%&lﬂsédan@zéléhﬁeﬂ Ed.and E4
corre- spond to conden &r ectret) m crophones 118 0., Condenser
X5L YRR sgert

ni crophones 114-% BF oVl de?f iS7™ME TARe8/ 2 ed above.
PCT/ US97/ 11716 -21- electrical conmunication with a correspondi ng preanp

A-D designated by referengg n!dasfnﬁké 126n 128 130,a00 32, cbeapaglivel y.

Each of the preanps i % OVI ded in electrical  communication wth

and provi des M C1&H ’q?es Jl]nd'pu“l1 olht xBFe3BOS1tpPRepin 1 S5L£3918Y be of
any suitable cormstoxiotiton tto qperstalmatilkeogbene etiranphchi that t & 0Bo@hd pose.

I'n the enbodi ment,desgiiPedeNqle@leived by each of the microphones at
substantially the same time. Condenser microphones 118
and 120 are similarly positioned in sufficient proximity
to crystal microphone 112 so that a sound wave will be

i5 received at substantially the same time by each of the
microphones. As in the first ewmbodiment described
above, crystal microphones 110 and 112 are each adapted
to generate signals corresponding to the vibrational
frequency of body portion 26 in response to a received

20 sound wave. Again, vibrational information and direct
sound information from each side 122 and 124 of head
portion 26 may be input to a mixer which, in turn,
generates right and left channel information for input
to a conventional sound recording device.

25 The internal electrical components associated
with the crystal and condenser microphones in this
embodiment are shown in greater detail in Figure 14.
For reference purposes, Cl1 corresponds to crystal
microphone 110 and C2 corresponds to crystal microphone

30 112, Likewise, El1 and E2 correspond to condenser
{electret) microphones 114 and 116 and E3 and E4 corre-
spond to condenser (electret) microphones 118 and 120.
Condenser microphones 114-120 are each provided in



representative circuit diagramfor preanps 126(A) and 132(D) is shown, for
"exanple, in Figure 11. Simlarly, 10 a representative circuit diagram
for preanps 128(B) and 130(C) is shown in Figure 12. As in the case of the
first preferredygippsdis ment, each of the crystal m crophones pHRJs@%% 12
(ClL and C2) simlarly i1ncludes a corresponding resistor 15 connecte
across its positive and negative term nals and having an i npedance val ue
sel ected to cause the corre- sponding crystal mcrophone to be tuned to
reach its maxi num sensitivity. ‘As noted gpove, a variety of resistive
val ues may be used dependi ng upon the applica- 20 tion. Resistive
el enents 134 and 8@ card call seomméicied onwitie el toeabsfORILIY ¢akheB, A-D

r

A

respectively, wt .COr p ' ' ' ce e i fl 1 and 140.
The high i rrpedancreae%rl ar?%??f ?g%%u%cﬁéohgﬁgggoﬁvle%’ tal;%d’hilaﬁ ngh%ﬁ"nce

i nput of the corr &SFReFtayeeyystBacnef theinnegpipends, 110 tawra, 1p2ovided | i ne
| evel output to ben edecvedchy dBrffinidbtibhX@itB6ans fleviigRgdwte o ne
the left si dfca]5 bodyin iul%r ci>orrr]1ii nf ornat i on det ect e%s)'i crystal  m crophone 110
with left side diréet sotnd ™ Afor mati on "GERBRE ed 45y 136nd¥s ePe miodr hbnes
114 and 30 116 suiltebi echamsiatyct ionMicrepe 86oxth Lthd aelesfinrdt ampsifcaonbi ne

right side body vihioat igRirpoaeor Medd opndebrss@tndive Céé@é@ilfe@ Ganngne 112
with right side direct sang.lnfornatJ on_det ect eg by condenser ‘'m crophones
118 and 120 (ri ght"®PREARBFF-1VE WF 980 d3gram for "preamps 126 (a) and

PCT/ US97/ 11716 - 2232R&) ei-Fi slgowrow fica Bixgupde 15imfFidwrednawi ngsmildels, i s
shown yet a jthi rd sprepecsest srbadidreay, ;of ?'ﬂ?ﬁf‘ar@%éf %!}e%ﬁnpgf 1588 PraRent

i nventi on. In this odi - nent, egch o e right "an eft sides of head

enbod
portion 5 26 i tclPdfdsig shavgt & BRI APcr ophone 142 (right side)

As in the case of the first preferred embodi-
ment, each of the crystal microphones 110 and 112 (Ci
and C2) similarly includes a corresponding resistor

15 connected across its positive and negative terminals and
having an impedance value selected to cause the corre-
sponding crystal microphone to be tuned to reach its
maximum sensitivity. As noted above, a variety of
resistive values may be used depending upon the applica-

20 tion. Resistive elements 134 and 136 are also provided
in electrical communication, respectively, with a
corresponding high impedance preamplifier 138 and 140.
The high impedance preamplifiers function to convert the
high impedance input of the corresponding crystal

25 microphones 110 and 112 to a line level output to be
received by mixer 36. Mixer 36 is designed to combine
the left side body vibration information detected by
crystal microphone 110 with left side direct sound
information detected by condenser microphones 114 and

30 116 (left channel). Mixer 36 further functions to
combine right side body vibration information detected
by crystal microphone 112 with right side direct sound
information detected by condenser microphones 118 and
120 {(right channel).



and :144 (left side) and a group of electret m crophones 146, 148 and 150
(right side) and 152, 154, and 156 (left side) which are co-located with
their correspond- ing crystal m crophone. Again, head portion 26 is 10
preferably, but not necessarily, made of a highly resonant nmateri al
such as, for WRAMROE Engl eman- spruce wood, and is conpri se&CHUSHMUS- pi ece
solid construction having a right side 158 and a |eft side 160 which are
affixed to one another in the sanme manner as described 15 above. In
keeping with the invention, crystal mcrao-_ phones 142 and 144 are adapted
to generate signals corresponding to t he 44 brat i onal frequency of body

portion 26 in response to i ound nden 1 crophones
146- 150 (right side) and %ggé%g%kéz/ggoé ‘g(%]e?%@gﬁe%ef gfe?ﬁ%r?ﬁ%‘?u %l%‘pt ed to
generate si gnaltdeg§r A&spbaR Pt @ &birdqnentsratd anbodimentedt seeadl wave.

Vi brational i nf gromtionn 28n@dfdivhectpreeend iAlenfedhon frogheachmsbge- 158 and

160 of head port] 2 y be.input to a m which, i_n.turn, generates
right and 25 Heg’?t' %ﬁgﬁng? Fh of hat’ o ofr(eetjl’tn o0 °% E‘Sﬁgeﬂ??‘b’n%f? sound
recording devi c@t Thelidemrmalingleceryedl odmponbons ek deiighedsideh the
crystal and condesenanmi(téephoiRy iahd Bi §r8esCs# had RHRRULTERLRESeShown in

greater detail in .30 Fi gur 6., .F ref.erence purposes, CIl corresponds
to crystal mi cr&%ﬁdnel‘lﬂza%#dfﬁé éﬁ??gépﬁﬁ%;tangr yotal Imiter FtonkeoL44.
Li kewi se, El, EXleddskBetovhiedpaie ro-dondted evit{teltdbetiretdroespaphones

146, 148 and 15Q,4FE4 1aNng; Ebo it £Spo Q. copglens ctyret), mcro-
VO 98/ 02015 ng-lorySha ki ERofRs 50, SRerb st PEs e e

phones 152° 154PTSAG¥E88Y" ndBRSer "t iU HdYes 138 ©fs andhi¥lhre each
provi ded i n el ectgsiopahtcoahemich-sudtoaswi £hr sexamplespEndilagapr spigeced- C
designated by wood, and is comprised of a two-piece solid construction
having a right side 158 and a left side 160 which are
affixed to one another in the same manner as described
15 above. In keeping with the invention, crystal micro-
phones 142 and 144 are adapted to generate signals
corresponding to the vibrational frequency of body
portion 26 in response to a received sound wave.
Condenser microphones 146-150 {right side) and 152-156
20 (left side) are further adapted to generate signals
corresponding to a frequency of the received sound wave.
Vibrational information and direct sound information
from each side 158 and 160 of head portion 26 may be
input to a mixer which, in turn, generates right and
25 left channel information for input to a conventional

sound recording device.

The internal electrical components associated
with the crystal and condenser microphones in this
described embodiment are shown in greater detail in

30 Figure 16. For reference purposes, Cl1 corresponds to
crystal microphone 142 and C2 corresponds to crystal
microphone 144. Likewise, El1, E2, and E3 correspond to
condenser (electret) microphones 146, 148 and 150. E4,

ES, and E& correspond to condenser (electret) micro-



reference nunerals 158, 160 and 162, respectively. Each 5 of the
~preanps is, in turn, provided in electrical conmunication with and
provides MC |level input to mxer 36. Condenser m crophones 152, 154 and
156 are sim| are I rovided in electrical communication with

spondi ng pr earrp é‘)ﬁéﬁsl gnated by reference nunerals 10- Engi‘g%“i",{ﬁ
168, respectively. Each of the preanps 164-168 is provi ded in electrical
comuni cation with and provides mc |level input to mxer 36 as well.
Preanps 158-168 may be of any suitable cons %_ucti on to performthe desired
anplification purpose. I n the enbodi ment descri bed, a

representative Ci rgHiidesdiagy, anﬂsqf A 15850riRis e L6f1 204 ﬂ!§§eé/ﬁ4§ E
and F) is shown in Fl ure 11. E EﬁéV\h g%r]ﬂ;)resent atlve clrcult

di agram for preamp$® )15016‘Z€DfaF RASETFI CaAs CPRMERECa -
previ ous enbodi nentisn eatthofa t ber2édspondimyst preame r Aplordss i ghd2 edndoyl 44
(CLoand C2) has & eseonthdfalLsls gt 0566 OMPaS] BELOSK a3 ROSeAdye and

negative terminals and having an 1 npédance val ue sélect.- to“cause
cor r espondi ng® cr y$tfal th?crpé”ﬁﬁﬁ‘ﬁé t’@ belRuf¥dM o REAYEReLt slrimﬁilﬁﬁﬁ-’lcal
sensitivity. As naicathumlieweiocRSwith andapretvided MIeslsatéVenpaltues mbyee

used dependi ng Upp {NeoABBILEA s MRopnoaE of, LbG CRYSIA ULcLgphanes 142

and 144 simlarly I's connect esi stive ‘el'enen

respectively, whicly, B¥PVHdes ins §degfirdeali FOBMEREERERN CHHRUM cB@YTHRT Wi t h
a hi ghI i rrp](cadance IpondipgePany @-El 7Tdesifhat&d byl heehégdhddPaaReee s
preanpli- fiers a Loprerati t o] h i da elnput of the
correspondi ngJ cryslt%al' enllégzstr o% don]g‘ssézlzég%dégl}%fqug a é?% nfgve € E UES 0 be
recei ved by m xer 154 -168 {p rrpifgesin electrical communication with and

PCT/ US97/ 11716 - 24roltidedemak| 2dveDnsiipure td®mitdera 36r yst @k 11 Cr Prediine
suitable for USEE\Mé@hlkgemgyeﬁgngfiQX?ﬂLLE{Eéf& construction to perform
the desired amplification purpose. In the embodiment
15 described, a representative circuit diagram of preamps
158, 162, 166 and 168 (A, C, E and F) is shown in Figure
11. Similarly, a representative circuit diagram for
preamps 160(B), 164 (D) is shown in Figure 12,

As in the previous embodiments, each of the
20 crystal microphones 142 and 144 (Cl1 and C2) has a
corresponding resistor connected across its positive and
negative terminals and having an impedance value select-
ed to cause the corresponding crystal microphone to be
tuned to reach its maximum sensitivity. As noted above,
25 a variety of resistive values may be used depending upon
the application. Each of the crystal microphones 142
and 144 similarly is connected to a resistive element
170 and 172, respectively, which, in turn, is provided
in electrical communication with a high impedance
30 preamplifier 174 and 176. The high impedance preampli-
fiers are operative to convert the high impedance input
of the corresponding crystal microphones 142 and 144 to
a line level output to be received by mixer 36.



shown, for exanple, in Figure 17. M crophone 178 is designed to work on a

-transducer principle whereinits 5 al um num di aphragm 180 is

mechani cally coupled directly to head portion 26 so as to extend its

di mrensi ons as shown in Figure 7. Conventional crystal m crophones include
subst anti al - viserastorms i sol ati on conponents so that the receiREEES8YLA

i nformation is not affected by 10 novenent, i.e. vibration of the

m crophone. It is this vibration information, however, which is sought to
be detected by the present invention. Manuf acturi ng vi bration

i sol ation conponentry is, therefore, reno¥®d such that all vibration
I nformati on nay be receiv Referring still to Figure 17,

ed. 15 .
crystal micro- phone 178 gg‘ﬁp%?‘é%él%db%fg’eg%éfml% Fhad Ad5pPed to
recei ve the conpoment sseitableonfrent uemavichyshel presenphdneendésn gnat ed

generally by refgpopce purerhn 84, {0ckugiAg wcephaeygp%gﬁe dbgphragm 180

and cover 20 188, The functionality and operatjon q ystal mcro-
phone 178 is knodfStdehdse WokK PBJ i FTERBIUFET drict Medd enstbesetaddréssed in
further dethi|l haleminun/idieghragmsyst en meckanicaysy atouplaadpiiceet1y8,

further includes.a goyer o390:4ndsgouRl LOULLIZMUEAN k8 0RRLEoHO gt e 25

w th base nenber condenser nicrophones _di scusse ove are all of

a conventional t§RR"andtaFdgbher &f or CEEHORA L (FHYEtaLl Migyropkpnes
background, howeimtludd sésbamderialstwddatiah drothedbhetcomponenbsesbal t hat

retains a 30 fenent i ak | | On n, that J o] end
that is positi veﬁsglchar%elaaet{aeﬁL gngfﬁglri %%ég%'héa}'{h_%gclnmeg%q‘l \?efltffgg%gr ggd The
el ectret nitBr oph®Peeeditsi dt-&-oVianaei@etah EheoMichpPEPne s dr i@l Epia thin

pl astic WO 984 {RLdthion information, however, which is sought to be

g\%ﬁ)g?gg{ 11716 - 43¢ o JEIDT e bayi ngrgglen%veanhgggﬁ ! ayq\)l’aanarg%tu%ling
vibration isolation componentry is, therefore, removed

such that all vibration information may be received.

15 Referring still to Figure 17, crystal micro-
phone 178 comprises a base member 182 which is adapted
to receive the components of a conventional crystal
microphone, designated generally by reference numeral
184, including receptacle 186, diaphragm 180 and cover

20 188, The functionality and operation of crystal micro-
phone 178 is known to those skilled in the art and need
not be addressed in further detail here. Vibration
system, i.e., crystal microphone 178, further includes
a cover 190 and coupling 192 which is adapted to mate

25 with base member 126.

The condenser microphones discussed above are
all of a conventional type and are therefore not shown
in detail. By way of background, however, it is under-
stood that an electret is a material that vretains a

30 permanent electric polarization such that it has one end
that is positively charged and another end that is
negatively charged. The electret microphone consists of
an electric foil which is normally a thin plastic



ed onto it and stretched over a netal plate. The plate is generally
-perforated and touches the foil only at selected points |eaving shall ow

pockets of air which 5 permt the foil to nove back and forth. The foil
has a per manent gﬁ on it, which creates an electric fieldWﬂ he
foil and the plate.” Sound waves hitting the foil cause it to vibrate 't

changing the electric field and generating a small current that fluct uat es

in 10 direct proportion to the changi ng sound pressure waves. Referring
now to Figures 18 and 19 of the draw ngs, keft side element of torso
portion 28 is shown in greater detail. Li Ee head portion 26, torso

portion 28 is prefgenbtyne m&vﬂﬂz@t aﬂeéixﬂﬁﬁ@hhhﬁercﬁm;fﬂ &Qdmééal evdiporakeft

and right plate an gl of En eman_gpruce or terial
or conposite. Tor sg p‘?)?'g@ 72:3 ?%’de % T€ul alme ttﬂ p+?b?1t % ngf“f:e
el ements, may be at#i geaerelhbagepécpmmﬂ Z@betﬂwlm‘s bohe sf¢nbt oshpwa)x or

0$h?L SU:t?b|e meapsiedfled points leav1£§ §h$f¥5&”ﬁbéﬁeﬂ§mbfn¥§9tM@nch each
0 e plates

i nclude a pl.ur 194 eac ving a conmmon TiXxed
edge 196 and & freRSElYe }5‘8ag°ﬁ|rlb§°1§ﬁ"?aﬁ%a r?é“l%irgf?f”gh gnlf‘e L Bevi Ag
mass such that thepevihinrente qhatﬁg@ubnsngnnﬁhmmcreateanqn alsxiddiat ifapld25

Wil e the best nogdgcwd nv n bed
in detail, those fg?:v{:l%? t\?\ﬁ Eﬁ%ﬁga%(ﬂgl}eob\h/]\ﬁtéh %%Itulgal H?/g%% Fglﬁ&rgﬂ at Felg wi |

recogni ze various r f3BFGe oS YnEi BiRE enbWef nBReRIIRE phacEleckgiche
invention as definétleby amb dJedlelrening 8Gsmalickairrent thaR@Eludhalatkes Chai med

st 1. A sounq Caphuriig SEYifs oRORBr Ll Miarls HUKoR0K LML ASAIELLLEA | v

configured to sinulate the acoustic propertie of so;

Referring now to Figures 18 and 19 of the
drawings, a left side element of torso portion 28 is
shown in greater detail. Like head portion 26, torso
portion 28 is preferably, but not necessarily, comprised

15 of a left and right plate and is made of Engleman spruce
or other suitable material or composite. Torso portion
28, and in particular, its right and left elements, may
be affixed to head portion 26 by nylon bolts {(not shown)

cr other suitable means.

20 As a feature of the invention, each of the
plates include a plurality of ribs 194 each having a
common fixed edge 196 and a free edge 198. Ribs 194 are
constructed to be of varying mass such that they vibrate
without significant, if any, oscillation.

25 While the best mode for carrying out the
invention has been described in detail, those familiar
with the art to which this invention relates will
recognize various alternative designg and embodiments
for practicing the invention as defined by the following

30 claims.



a first mcrophone coupled to the body portion for generating a first
signal correspondi ng substantially to a vibrational frequency of said body
portion in response to a received sound wave; and a second m crophone

R T

said recei ved sound wave su€

hat #ai 8 sbund wave will reach the first and

second mi crophones at substan- tially the same tine; and a processor in

comruni cati on w

th the first and. second nicr ng the first
and second signals to generate a conposi trriegmlgﬂgg g'g iﬁﬁ%ﬁga\‘ (Lapturl ng
devi ce, conpri Sivithe agPed%inagt 1N geonetricgl ly cBﬁPMﬁEﬂed tojsinmul ate the

acoustic properties of a human head and torso; a crystal m crophone affixed
to the body portion for generating a first signal corresponding

substantial - |y

to a vibrati ondl séyrdjusmhurdhgs dedibedycpaptisimg:n response

to a received sound wave; ;agdag goRdesser mcrophone affixed to the body

portion and integral with the crystal mcrophone for generatl ng a second
si gnal correspondi ng subsfaht¥& I"V-CFGPQOPFeCO‘éRPeerﬂnFOoF g hafy eesried sound
wave such that sa dasofduwbtvatecationr gaah géRegdtyiHiql am ﬁﬁmoaﬁgﬁaﬂ t he

condenser m crop tanti aI LOoe.._an roce

[ ‘{&h h%to(rzlr HH? ng cho o%g'og%getf%gqg%ﬁc nserg (g %Bﬁ%ne for
conbi ni ng - ZPOJ%"H@W |1F13Fe§ﬁﬂn§%c'%mcﬁ fiefedved: ogedevaNe; @rsbnposite
signal . 3. A mi cr ophoneacospedsd ngnlc&-dwﬁhepoéffﬂf\atﬂewﬂi‘t theal b¥dy

comuni cation w

configured to si

and
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20

25
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ndate the acgustis PLOREILA e8.0f g8 humpn, head and torso

signal corresponding to a frequency of said received
sound wave, the second location in sufficient proximity
to the first location such that said sound wave will
reach each location at substantially the same time.

2. A sound capturing device, comprising:

a body portion;

a crystal microphone affixed to the body
portion at a first location for generating a first
signal corresponding to a vibrational frequency of said
body portion in response to a received sound wave; and

a condenser microphone affixed to the body
portion at a second location for generating a second
signal corresponding to a frequency of said received
sound wave, the second location in sufficient proximity
to the first location such that said sound wave will
reach each location at substantially the same time.

3. A sound recording method, comprising:

providing a body portion;

detecting wvibration information at a first
location on the body portion to generate a first signal
corresponding to a vibrational frequency of the body
portion in response to a received sound wave; and

s Sheet Has Been Replaced
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havi-ng a right side and a left side; a first crystal mcrophone affixed to
the right side of the body portion | first signal
correspondi ng substantially to a i BH&tSHERAIHAS 8gtency of said body portion

i n response t.o @orﬁ?‘ﬁk ed sound wgve; aREPLAQEDcondemser m cr oggp,ggs,.,ﬁfl;lisxed
[ 0 ' ' ith the first crystal

to the right side e body port
m crophone for generating a second signal corresponding substantially to a
frequency of said received sound wave such that said sound wave wi || reach
the first crystal mcrophone and the first.gpndenser m crophone at
substantially the same tine; a second crystal mcrophone affixed to the

| eft side of the body porti detéotigenkiracicngoand Hinfodrsaghah aofar espondi ng

substantially to |_hr-ati ¢ | t 13N _k nse
to a.received sou? v(ag\}gjtn gﬁgé%g sec@ngg%l%%geﬁgdegegngg%{%gﬁ%néee aflfii i%@ﬁ?o t he
left side of the HFFIFROPFIRIANR d AFegrancyiiath thRerserbir eoypsdavave,

m crophone for gendteaisergnd Iaxtilorsiignahf £itiearpopdkngicyhst ahki altycto a
frequency of $aid JRERledsSOHNhMAUCSSUER A 4§34 GroUNL IRV Gl | of each
t he second crystal mcrophone and t he second condenser m crophoné a
substanti al |y t he aafdibstagtially the safed tiBgor di ng net hod, conpri sing:
provi ding a body portion geonetrically config- ured to sinulate the
acoustic properties of a hugan hegad andd.torsgé.L get ecting vibration
information via a first nicrophone” at-a o& &r&l FOMEYDIF 'on the body
portion to generate a firstconbhagd corikaapdndi nintetmstdien akibg tdirect
vibrati ogal f r equenRhdOfinEBemROdyn POIdORN B £LSPONSE redidm! €68EN esh fpuUNd
wave; an

10 vibration information and said sound information being
generated in response to a sound wave, the vibration
information corresponding to the vibrational frequency
of a vibratory body at a first location and the direct
sound information generated directly from said sound

15 wave at a second location, the second location in
sufficient proximity to the first location such that
said socund wave will reach each location at substantial-
ly the same time.

5. A sound recording device, comprising:

20 a body vibration system, including a body
portion geometrically configured to simulate a human
head and torso, the body portion having a right side and
a left side, a first crystal microphone affixed to the
right side of the body portion, and a second crystal

25 microphone affixed to the left side of the body portion;
and

a direct sound receiving system, including a
first electret microphone affixed to the right side of
the body portion in sufficient proximity to the first

30 crystal microphone such that a sound wave will reach the
first crystal microphone and the first electret micro-
phone at substantially the same time, and a second
electret microphone affixed to the left side of the body
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LT



detecting direct sound information via a second m crophone at said sel ected
| ocation on the body portion Lﬂllmmmmtnmﬂwond si gnal corresponding
substantially to a frequency *¥ound wave; and conbining the
first and second signals to gefierate a l"cor‘efposi te signal. 5. A recording
whi ch conpri sg@”’az“g%cor di ng medi um on which is recorded vi BCE{YSEHL1716
informati on and direct sound information conbined as a conposite signal,
the vibration infornma- tion generated in response to a sound wave by a

crystal m crophone affixed to a vibratory body at a selected |ocation, and
the direct sound information generated in‘%ee'sponse to said sound wave by a

fgggflnzﬁr m crophone s 3hl Xe ¥ LAGHY! BLaLPRY e POBY Bhe SBLASE! L6,
microphone such that a second sound wave will reach the
second electret microphone and the second crystal
microphone at substantially the same time;

5 a first mixer in electrical communication with
the first crystal microphone and the first electret
microphone to generate a first mixed signal; and

a second mixer in electrical communication
with the second crystal microphone and the second

10 electret microphone to generate a second mixed signal.
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