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ZE FAM = (scanheads) S ARSI, E U A WAL EF ] 3 A Ao XElojPEIL Hol=
H-olglo] EMAFA(a full up three dimensional electronically steered phased-array transducer)ZE A&
sl Blot},
Su= H2-93Z 7]%(pulse-echo technology)©]”7] W&o, ZdlYd &FX(frame rate)= HFL-oFZ Alo] &9
8 AZH(transit time)el &3] AsEATE. T EXoA 9] o] Ad(constraint)S HFHAS SN E Z=7F=
AUGAAl Algkd 4= 3 2 XL (B-EE) oMo ZHE A (C-BE) ouHdod FAol= A5l u=
El

}_,

Agtd 4 ok, A" T =t oH o)y 2 (operator movement), ©|& HW, FH s E oL}
5F3 ge A ARSH §XY EE B4 AYORNY ovAr} B i As4e ¥d & Ao
(increase the likelihood of image blurring).

EA4% Ak vhel diste], HE-Z4 % 2HY REH 4 HIEE B =~
= % g %o AFRYv(a single piston transducer swept through spherical
coordinates with a multi-angular stepper motor has been used for years). AZFo] Aoz AH3Z+
i o] EZEXE 5 dolee AYAPS AHEA s o8 A¥S #F=v(this topology suffers from
several deficiencies that compromise the accuracy of obtained data).

ol HW, wd BF A4 #Aste], A7 A&we &4 FH9 A EE Ao BE Zb wEkeA zlo]
= 7FA 2L A3 (typically decreases in both angular directions with depth). T3, 3kxlo] uF 3w
of 77ko]l = wWEe AVl Azl HA 2 &= A% oA HY o o AL FES Zt=Th have a
much smaller probability of fitting within the total scan solid angle of the system). ©]Z3-& Who]
A7) Mgl 2o A7l 2 Z=(smaller scan cone angles) (YW o=@ 90% wwkd(are typically less
than 90 degrees))”’} =93steE Aol E7lsdk XA dFeH o= X & (pubic bone) obgel Al 7] wii

oltt.
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2] v)& & (processing inefficiencies)s WEIL,
2 Hole] 2395 A g Q. B3, F le-F A 2HY EE
2AE &&= Al=F , < F7tete] ek &3 A E Sk ke
1 =" Zyd &% 2 Fyo]th(the result is one of the slowest frame rates available which
increases image blurring and hence measurement accuracy). ©|213F ZA3le] Ag F = 29 olvjd FH
o] A Ex 2D owyoly Edo|de] e F7ke oFo|th(is an increased reliance on).

e, JZHAEE MAE A 2&u ojmy ZeHE A Wy ulghzlsth(Applicant believes
improved diagnostic ultrasound imaging probes and methods are desirable). 7] 253 TEHE= Ad =
A8 A% A ojujy AaE I AS HEE GA AFEE 4 9lojof ti(should be easier to aim and
use to obtain). A7) 2&u9 ZazHE wd Aud F HE = )X Z(robust form factor or package),

#olo} Gt
259 g
FA°] S Ed TG

A7A AMEE A 283 ojn|A 28 9 uhHe E3 Zx 7+Est £ ME & (in a particularly small,
robust form factor) E}Zl A AMES Yehl= 3 2 dolEHe a&4olxa A FIHS AFsiet. uF
g AAle A, 7] 2gd ony ZzH "W e 4] 223 T2HE ZASAY e EXE Q¥ o]
o] 7gol TAIGlo]l A3t WFe] EFS AFHoR HAAS ] fd & zrFo] ) (are well adapted)

Bl AA AEe] 3 A9 HolHE agxoz 9 A A7) 9% 253 T2Ho| Hojk el AAd:
AR W & zhe 3% A seAd gAEEE 2S99 BE - AV 229 ZES A 3F Yol
A AR gEgor oAy B4 EAATA W AV ERAFMEY B4 UM AEste] v T2HEUF F
Aobs A9o] A7) 2&HE BEHEE gu 4] EAARASS B3 FAHE 2939 252 Ao g
A A 245 Hedle 223 dolHE FHste Al AHE Al2"S X3 -5 Y] sl gARET
A7 2539 BE FErbssAl Adste A7) s 3] AR wWEe] FHe diste] U] 283 RES
AN B 9 7] Ao gAEFHT AV 22y BE 9 7] REHE Holk BREHoR EeME
ALY fAS TPFE Ao 2oFd & ot
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A7 BE e A7) 9] A AR EEke S diste] U] 253 EEsS d5FHoR AT DC BH
74 4 Qv A7 EHe A7) kA A7 AR BEe] FHeo diste] AV 253 EES A 2 o=
2P EF FeE 2HolH EH(stepper motor)7F E 4 ATk AV AEL A H-F2A, AAY &
glo] HE= FA|(non-corrosive, bio—compatible fluid)7} € 4 U},

7] AL 953l E 4 Jth(may be cylindrical). #7] 342 Fgygoz 2 Y7oz Frgel 4

7}aA degt~En7 2 4 9Yti(may be an optically and acoustically transparent thermoplastic
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e ZA3tEo] 7] M2 wEke] Fol gt 47 253 EREY A st
S uet A7 253 REZ T 2AF-EFY] AR E (screw-
o

259 ZRHE AR B & 2te 39 259 BE - A7 257 BRES 7] A oA AR
Hreko 52 o]AE B9 EdlAFA(plurality of transducers longitudinally spaced apart) % A7) Edlx
TA9 FAVNEEA Adetd Y] 2ed ZE2HIL FEEkeE A9 V] EdAFAEC] 259E WESIE
F otal A7) ERNAFAES 3 FAHEE 2539 A5 E AEste] B A 224E& UEdE 253 dolH
& FREE Ao A Az=ws 23E - AV 289 EEC AYS F938k=(to power the ultrasound
module) ®IE|E]; H Wo]x H =glo]B ARXEE zhe WEH - A7) BHO ZglolH AL EE AH Fe IHY
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A7 BE= wd EA A3 4 d dFololElrE A ¢ AL, V] wE B AE 9 3 dFddolHE A
7] 39-Aell FE7Fse A AFste] Tl i HSHAOR Y] AR Weke] Fo diste dxvtssiA 2 A
7] A= B & wet Aoz A7) she-Ad w3t 47 259 RES A0

o] HAs 98, wEy 22 Al AA 21E YElE 255 HolHE de WY AR WEe] Fd
gte] st¢-Aol 2FHE 259 EES f40le @A - AV 283 BES Y] %A UdA M2 gEge
2 o]AE EHFo EdaywA] 9 AV EdagAd dAVIAHoR AjEE Aol My Alx®lE xdtetal, )
Edx REY V] EWNEFAE A7) Ao AHg A~ % A4 Ao dEH(sealed in a common

El
fluid chamber) -; 7] 253 EEo] 7] A= WEe Fo digte] 2ole 5 25945 HE3EF 7]
%229 EWXAFAE Foloski= WA(firing the ultrasound transducers to emit ultrasound waves while
the ultrasound module moves about the longitudinal axis); % A7] Ml A 22& YHelhe A7) 229
HolHE FAlste T9AE 23stE sow a9d 4 Q.

A7) BA AA 24 deile 7] 289 dolB g 44t walE el

=

|
= YAl(receiving information indicative of a volume of a bladder)e X3}
7] A= Weke] Fof diste] 7] -l xFEE= AV 25T RES FFole
FHAA A7) 253 RES A4
)= X

N e L
G 47 sheAel 4
A ) A g

2 3)dslE d A (continuously rotating the ultrasound module around

the longitudinal axis)E E3I 4 Urt. A7) 9 A7) ME wae] Zof dste] A7) A E3+
He A7 259 ZES f40lv SAE w9 I3 wEgew U] 253 BES V] AR wEe] Fd 4
o] ¥ 2 oro g H|EYSFIE WA (pivoting the ultrasound module back and forth about the longitudinal

= =

axis in opposite rotational directions)Z ¥3rg 4= git}.

F7) AR A Foll tiste] A7) skl 2= AV 259 BEe FA0ls WAl AV 29 BE,
el e, ZEfe] wolag 7] AE e Fol dhste] dAE] FH el

a battery and a base of a motor in unison about the longitudinal axis)E& X33 4 9

7] A= e Foll tiete] 7] Aol EHEE AV 259 BES A dAle 3] AR BEe

< w2 7] AE el o oo 7}7_‘ Fo| Wgor A7) 253 RES st EdxolEs)

A (rotating and translating the ultrasound module axially about and along the longitudinal axis,

respectively) & X338 5 vk, A7 A= WBEe] H& wel 9 A7) AR 8o Sl diste] Feo wEke

2 A7 289 RES Fdatn EdsdolEadt WAL A 94 FHow ojfoln zzdel oy

A7 AR ek & wE AV 253 BES EWAYo]ESt: WA (translating the ultrasound module
o

along the longitudinal axis beneath a curvilinear profile of the housing)E Z3& = Qlt}.

@A (moving the ultrasound module,

>
%l

=
=
.
=

A7) WL 7] B AA 24S e 7] 223 dolEE AV 253 BREEEEH Y444 JdE fut
o|zo] FHor AL WA (wirelessly transmitting the ultrasonic data representative of the target

biological tissue to a device remote from the ultrasound module)Z © ¥3+g 4= gjit}.

B7] BRE A7) S9AE Fd ARSI ARE AHoR dday] g8 A7) Al WEke] Fel st
A7) Z2ev RES &Aoo B¢ 4] 299 BEO Ar|Hen AFEE B LEE Ao w xwydls
dAE o 23T F 9

A7) e A7 229 259 3d YAE #EAEE 9 2 Y] EAAFMERFHY 259 dHolE Y
FAHAE x2S 2EY YR ZAHSE w@A(coordinating a collection of ultrasonic data from the

transducers with the position of the ultrasound module)& © ¥3+g 4= dt}.

A7) e A7) kA Al Az Bl Hel A7 247 7127] ol diste] 47 ERAFAES 7]
o o)1=

€)= YA(tilting the transducers about a respective tilt axis perpendicular to the longltudlnal

axis of the housing) & © ¥33 4 9},

471 23k BEo] sk wot A7) sk U] AR wEe 55w ] 259 BES

29 o|Edl+= WA (simultaneously translating the ultrasound module along the longitudinal

lo

7]
Al E

axis of the housing as the ultrasound module rotates)E © E&3 4 9lt}.
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A7 e ) 2e% RES §7)
3 mES Bydom Edsdo

]
translating the ultrasound module along the longitudinal axis of the housing)E © ¥3}st 4= Qlt}.

oA ol ell, 71 kR e Tl A wEe] F& wet A 25

WA (prior to moving the ultrasound module, independently

T A&(acts) S ST, Y] EHAA S840 AiFd 91

2 a8 R A &rh(are not necessarily drawn to scale). o] HWH,
Fe AV 2AEESE a2EX A o™ (may not be drawn to scale), Z o]#]3 &
g ‘313’— LA 7}%*3% 7H’\*5}7] A3 de2 X2 = Utk(may be
positi

g
‘g
=2
offt
e,
kf
[ )
e
fol
Ir
Ho
>
=
ko
[
5
;

E 18 gAY e ey TR B SZE ({sometric view)©|T}.

E 25 & 19 A ey TrHo =uak AW X (side elevation view)©]Tt}.

= 32 A7 Z# ¢ (scan planes)S EAltE & 19 A7) 283 Z2HO S7lxolt).

5 4% B AES FE 29gcke 2 EUdE EASE E 19 Y] 259 2280 ek g ot}
% 5w X A AEF B AFH g 9 FuEHe AAde 253 RES EASE EE%
o},

T 6L T 19 Ay 283 Z2Ho 39 W uR A4 @49 AAE(front elevation view)o]th

572 X 69 A7) s E uE 74 84 SWek Aol

= 82 & 69 A7 A 2 UH A 249 vle HW % (bottom plan view)©]t}.

% 9% E gE AAd nE 39 2 Ui 74 849 uie Hwolr),

5102 X U2 A b2 54 2 ulF A4 849 big o),

% llave ¥ o2 AAjdd mE, Al HAodA 253 289 394 F Yi 34 849 FuEo|r),

% 11be A2 fIXdA & 11a9 7] 253 2289 A7) 894 2 Ui 74 849 Fuwolr),

E 128 I UE AA e wE 22y REY BB SZtx(partial isometric view)©]t}.

=138 = 129 A 2S5y REY FE % (partial front elevation view)©°]t}

E 4E E UE AAde b2 253 2F 4 BH E 4t

wue AN S8 FATY HE

oo Ao, dF 54 Al AR ket FUlE AAld s gt AAS oldlE AFstr] fl8] W
Aldoh, gy B9 7isAeE oldst 5% MR A 5 S e 1 o] §lo] ddlE 4 gue AS
Q14gk Aojt}k., & AH9-o| A (In other instances), o3 X 2Ho| #AFH= 2 4o 1%, A% 71 <
A WHE AAdES B2FasiA o&lslr] g5 AYs 3] 8 Yehir] AU AYEA gs F
ATt

AR =7} g2 a98kA &5 3, TS A A9 A8 dANA, "2t (comprise)” wol e} "EE
St} (comprises)" 2 "X 3= (comprising)" ¥ 2 oA o] WEHL "EEsly, o]d FgtEA] g AR )
WA o g 3 oA A= Blo)tt.

o] AA AA "dHAl(one embodiment)" HEE= "I Al (an embodiment)"= HA|dE] FHSt] AP
= 54 7ls, 7% Ee 540 FHojk st AAde xFEH= RS Yulste Aow FxEr.  webA,
o] Aol AA thFst oA shbe] el "YAA o] A (in one embodiment)" i "HAA]o] A (in

an embodiment)"E EF Y3 AAldo] #HEE A7} ¢lth(are not necessarily all referring to the same
embodiment). ATH7F, 54 7ls, TF, BE SA4L sh EBE 1 o] AAdEdA Ao Ao m At

4 % ek

o

w gAIM R HETE AT RelA ARSE A o], g FE "shbk(a)", "shb(an)" B "d7](the)"= W=

_‘IO_
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7F WESHA A &= 3 HE5d dHd(plural referents)E EFSCE UEo] WA HEkA A
@ ¢ gol"EE(or)"S IRk o "gl/iEE(and/or) " X3St u|E ARG E T A EFE QA Hojof g

% 1 WA (through) = 45 dAAldo] WE 253 oy ZrH(10)5 =A8T. 253 ojw|y ZmH(1
0+ s9-4(12) IA E]rﬂl AMZS ZTAMYst7] YsH(for positioning the housing 12 proximate a target
sample) Hlo]Z(base) TX IH(grip)(14)o] A=A el 394 (a main housing)(12)S FE&3th., 23XA
ko (Alternatively), 0}—r7z§(12)£ Hlol2s e 214 2 2 4 v, sH9H(12)2 b= &F A
MZZ FAAAYH S ,\‘E]r(can be positioned proximate a target sample directly). ©o]& H|9H, 7]
(fixtures), ®WME(belts), ~E@W(straps) T+ 19} & EXAMY tlnlo] ~(Positioning devices)s H3F E}

A AZo T3] iiE(lO)% Z=d] E=8o°] F+=(to assist in locating the probe 10 relative to a
target sample) 543 et ofF A o]0l AlFE 4 AUt}

i

-
283 olng EEH(10)E AEAE ZERA0E BED st wAshy Bad Aado & B A
Ak
e}

& BEskE 3 A9 delHE A%stn gHAsH 92 + Ak, A ASAE ZTEHA0E 2 A A
A

i

o Wixsta ApFoR A7) Pl AES distE dolHE e Y3 2R 10)E ZAsieit. ZE8
(10)E 394(12)9 d= mmE Alol= Ao A9 (on an end or side of the housing) FA HE 291X (push
button switch)e} #&, 290 oaf AzE 4 Yk EA]).

A 24 A7) 29 W74 A4 Ee 39-4(12)9 UF ANE #AEFE A7 29X 74
249 FHQ glo] AV &y ZTrHo FAIE 93], olF HWH, & o]|HME A~ X|(hall effect switch)2}
710

, A 29 A (wireless switch)7F 2 4 .

T 19 TAE Ao wEd, Ji‘ﬂ(IO)/l - (12)2 EH42 EdWAFAM (transducers)(18), EE(20) 2
W gle] Fed 3¢ 4£2(22)8 T 229 EE16)S Zteth. REQO)E 2hAE 3Faha(26)00 2
FAE wEgem e (12)9 ME W F2o dF &3 EE6)S IHIFAY EE IEIJEF(to
rotate or oscillate the ultrasound module) &3 EE(16)3} 7|AH oz @ Ar|H o=z AggHALt. oAL
ol HW, 3 (20)° HAPgHoR e PAeR nAFEA(fixedly) AFET 27 Edlo|H ARZE(2
DE 3 AsAY == 3B ES+=(rotating or pivoting a drive shaft 21 thereof) FE(20)°] <3 3=
T At

EH(20)= "oy F¥A R X(data collection mode)d 7Z5-o A2 W3 Z(longitudinal axis)(24)el ths|
AEAo R 259 BES 3HT & = DC BHZE 2 5 vk ol2lg HAAdEedA, ERLTA18) 7 A
A AL 360% s|HozE ~¢g%7] wjEol(since the transducers 18 are swept a full, continuous 360 degree
rotation), B-RZ= o|H|X &= HZ YH]7} Qo™ (are maximally wide), WEbd T2 B (10)2] HxEo| st A

84S dolF(relieving the need for skilled aiming of the probe).

it

RE(20)E A2 9w F24)o gt 259 EE(16)S dF =(back and forth) =93}
EE5(o]E HW, s =ZF(oscillate)) Ao 713k ~HH XE|(stepper motor)7} & 4 At} AHA=Z A&
ALY YRESE BHAS EXOR F= A58 (Embodiments featuring a back and forth oscillating or
pivoting motion) f(view)9 AA3g &xo} Ag GAst 4 o}, 23 BE(16)S 3= AACHEA
8 X2 gAY Fo we d=E AFsA] &2 4 Ati(but may not be as fast or provide as much

field of view as embodiments that rotate the ultrasound module 16).

A 71sd #A flol, =53 EE016), EE(20) B wyH(22)E 394 (12)9] FEF uF AW (common
internal chamber) Wol Ed¥m, &3 AZZH FA(ultrasound coupling fluid)(30)E E#e] A}, #
29 FAG0)E vEFEAE olF HY, wulEd 2U(mineral oil)¥ L, v-F2A AA -5 o] FH=
4 (a non-corrosive, bio—compatible fluid)e]t}.

392 (12)2 dEPol7 2He] thE A-e o]l & 4 vk, dFF EIGS 2ol el 2Ee <l
oJHER AdAH %&y HAREE A F3cH(presents a consistent ultrasound path with some inherent
advantageous focusing). 53, A7 958 RS AxX7)F folsta, ZAXNoR AxstH, AZH F3(30)
E H&5st7]dd(to seal) HE g §71E A| 53,

A7) 95 wokS wi BHdte] AX(source of discomfort)yh Alx|e] $kxt wE o7 o] AT AH(medical
care provider)d HAE AT = Y, ANA Y Z=(the number of edges)E A 4= vk, A (12)&
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gzt ow  Fwétal(acoustically transparent) SRR HAJdSolA  FstHow FREru wHEWI

(optically transparent or translucent) AZA= w=oxlt},

olE HW, s94(12)2 °|& HW, Arkema Inc2HE o]& 7}ed Ady} 22, SIstydor 4 JiHo=
3 ) ®

T drtaAl At A~EW (transparent thermoplastic elastomer)”} = 4= Qlt}. ©]&} ©]& PEBAX (under

the name PEBAX®). tjetd oz 3}9-%(12) olad T+ UE Zxy Ado]l & 4 g},

259 224 (10)9] = F(end viewE ZAISHE 2 EWMAFA(18)ZFE WA= (radiating) &3
2= 270 2FQl(sequential A-mode scan lines)(32)E =A%k},

(m

2FA(18)7F & 39 EAlE 270 ZR(36)o o3 mdE = AAH 3 Hst7] wjEol(as the transducers
18 rotate as represented by the scan planes 36 shown in Figure 3) ©|#|3F A-E= 271 2421(32)2 B-R=

olm A& A== Astwti(are combined to form).
T 4= EWAEA(18)7F A (12) WolA s Hstozn Bl A ME(40)S B3 ~9FstE EdaRA
(18)2] =70 Zd21(36)C = (with) EFl A AZ(target biological sample)(40)o] <13t XxSu X =2H

(10)E =A%

r“

TAlE Ao dubHom AxzY RYf(rectangular shape)®] T 71 EdAwA(o]E HY, 2&3 E
@A (ultrasound  transducers))(18)& =ASHAIWE, O @7y E= A2 EdAFA(more or  fewer
transducers)(18) 7} 11]5’—5] —’F Qo EWAFA(18)9 EUAI} Alo]Z2E thakst 4= Qltps= Ao w QX FHT},
Tk ERATA(18)E HE(16)9 ZdolE we} AVHoR wE EgERzHoz ojAd" 4 9th(may be
spaced regularly or 1rregu1ar1y). o7, EWRAFA(18)= T34 2 A FEHd ug gE=tH(may

vary in frequency and focusing capability).

ol "W, 253 EE(16)S AYH EFS diUdseE C-REE Ay g8 At on sl HE B-
2= &Flo]A(slices)E A3 Ysl(to form eight parallel B-mode slices that combine to create a C-
mode image that ensonifies a sector volume) ©]& E|W, g 10mm 7+ S Z(at about 10 mm apart) S

E(16)2 dolE utgt FUsHA o] A5 =(equally spaced) oG Jl9 3.7Mh EWAFA(18)S E&3Hr).

EWAFA18)E 3AY Tol(phi) Feol EAAE $F3(excellent) 25N (3.7 Miz) € 271 ZHAE
(scan planes) Alo]9] z Fo A 3t= A3 (reasonable) 18A (3.7 Mhz) A #3F= thEF 11lmm x 8mme] ZAF
7+8 23U (rectangular profile)S 7F& 4 o}, <2Fzre] ¥AA(Slightly less focusing)2 33t sfA®=

o] HA3%He %(least amount of spatial resolution)o] =70 Zgo]E Alolo] EAsH7] W&ol 7] 2z Fo2

MAE % .

oJFAL 3.7 Mhz FIF= HF 53 F ANEE AFsia (glves excellent axial resolution into an
abdomen) ¥ FEF= & 857 FA7)/EAT(FFolE(uart)) 28 £% 3.68 Mhze A4 w2 AGsA Adgd

t}i=(is conveniently chosen as an integer multiple of the standard universal asynchronous
receiver/transmitter (uart) clock rate 3.68 Mhz) Ao & WAJRETE,  22t}, 1-7 MHzolA Y ke kg oln)
2 o ool9} FAFEE o Z Ao el A I 8-St are also sufficient for).

fElshAl, gefst AAdEdA deste ERNLFTA(18)dd 3] AAE = d7] B-EE o|u XY 2~ (sweep)>
FHELE= A-RE 270 219 iR Alolgel o8] thgdstAl E 4 Avh(can be varied by gating the
number of A-mode scan lines).

&0 3 HAE EAORE F=(featuring) AAAENA, 253 RE(16)9 E
3 3 Y dHolEHE ZHESY] 93l(to collect), 360 3ol AA, &
Fd3 XS H3] FA3E ¢ Yti(may be activated throughout 360 degrees of rotation, or over a

AAA A, EMAFA(I8)E & 3 B & 404 Z=AE upe} o] FujAlAdFEd 27 ZF(hemicylindrical
scan volume)S AA37) Qa8 A oF 180 £& 3] &A3l¥ ) (are active over about 180 degrees of
rotation). FAFSHAl, UFHE AEFHAY A2Y¥E 7ol (when oscillated or swept), EWAFA(18)= o]
£ W™, 120, 150, ¥ 180% = 1 olFo® ggd 7k ReE T 29E o

!

5 EAE gaxde] wE wlEE(22)e] 93 TEEa 2y 9 o1 Z2H(10)9 A oA
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sty 53], & 59 TAlE dAs 2T Z2H(10)9] 7S AFEE 5 9l
o] x1¥] A]2®(control and processing system)(50)S E&3Ht},

olZ HW, 3} T 1 o)A FEIHWFEA|( ppllcatlon specific integrated circuits)(ASICs) ZZ2 13
7Fsd AlolE E%oﬁlnmmx&) EWXFA(18) Ao zREHe uFus S3k(high frequency sound
waves) 9] FAl W FAY 253 EE(16)9] M-S X 253 Z2H(10)9] S 75S Ao H 2A
3t7] 13l ‘3}‘313&.&&"1]/\1(54)9} AFE 4 k. Aol A A|&F(50)S o4k ofdE I T UAE ZAWE
(discrete analog to digital converters)(ADCs) /I o]il Tjxd T ofd 21 AVE(DACs)E x83T 4=

et

TS, 7] ADC 2 DAC 7152 Zd7] ASIC & PGAAA FdEE 4 k. Al A A|="(50)2 °]& HHY,
AME, AF7|(rectifier), =¥ ¥ T 28 v} 7AW E(step up or step down converter), EUWANAFET

(transformer), S%53 #& 39 HZgo] A7] =2 (power supply circuitry)S B E3E 4= k. A9
g A 2='(50) 23 gE9te] 93 Blold, ofH A (aperture), B EALES Ay Hg A 2 ERo
W AEE A7) IS ¥ £33 4 ui(may further include transmit and timing control circuitry to

control waveform timing, aperture and focusing of the ultrasound pressure waves).

Aol A A='(50) 2EA] Hule]l=(56)(ol& HW, AlHd EEH/‘](serial flash)), 3l ZAH AA
(rotational position sensor)(58)(¢]E HW, &-o|dE Aﬂ/\i SE]A 23 (optical encoder)) @ FH E
Al tute] ~(60) (0] & HIWH, EFF2~ 4 g EE g A4de %}}%—‘?&H T dufel )& ¥ E st
EE wE B oo e e o 1*40 A7l 7hsatrt. |

Aol Azl A2E(50)0] EAXFA(18)8] 7o e wF)

Sy HAl WSS A= AS 7FS3HA FH(The position sensor 58enables the control and

processing system 50 to coordinate the transmitting and receiving of high frequency sound waves from

R

Al

gl

b
N

2

2Ed#] fnrfe]x(56)E dloly, 7 l
AB8)E 239 EE(16)2 A ¥AHL

o

olf

each of the transducers 18 with the rotational position of the ultrasound module 16).

T4 FA gule]~(60)E= ol& HW, EYH X 7|E yxEgoe] tulolx J|HE | Y Y/EE VE ¢
R "/]H}O]/\E zb= L H7) tvlo] ~(remote evaluation device)(62)(%= 4)9F & F71# <l T F A
A Ee 3UME 9 229 RE(16)Z5H 974 tulo]X(remote devices)7FA] dlol¥ &3 & 7}s3hA S,
olgigt kAo g e HolHE 53] F71A9 4&F F HEQJ ZR2H(10)E FHE & il(may be collected

with the probe 10 in a particularly small form factor of package), 7] AF&x&= A7) A AMZol 54
Eo AESY EHIS HAZo R dal(with minimal bother or inconvenience to the host of the target
sample) @ &g BEur} & FA 84 T AolEERE S 7] glol(without interference from otherwise
bulky components or cables) ©]2gt HIoJHE L& 4 Ut}

EE, 949 HAAEAA txEFo], 71HE, THEH 9/EE V|E 948 9 8 gule]~E x3bste oS
3k AR} ¢lE|#o]~(an extensive user interface)® F7FH¢l Hrl e ZRAN LHEE
=

further evaluation or processing onboard) Z=ZH(10)¢} T&= 4 Ar}.

EE20) & ~aE & = Fe EF AE oA (in a small form factor which can be spun) Ao} g A
2E(50)e] AA old= % yxY Za2AA A7 IEWS EIFoHN  TH/AHA(static/dynamic) (3] A
= Z5(rotational or oscillating)) QEHO)AS 3] FAHE= A7 A2 & HX2IHAY AA=

T e

ol EHW, XE(20), 39 Axz(e]lE HW, #HZ(22)) B ZF3 EE6)(A] A A2®(50)S
EFelE)e A= ek F24)d disl A3 (in unison) I WEAY FRESY] 98] M2 A AFE 5
)\}\E]‘-

T3 o] 5 HW, EE(20)= FA Ex SHAoR, Am Bl F2H)E mot dPdAow 5 oAlR Rk
Z240)o d& A 7tesAl = o A (12)0 #lol(relative to the housing 12 both linearly along
the longitudinal axis 24 and rotationally about the longitudinal axis 24, either simultaneously or
independent ly) &3 RE(16)(2 webq Ao Ae] A28(50)< G207 98 394 (12)3 FEA M
A3tE = 3 dFololy 2 7 BAM AHYe] @ 4 lti(may be a dual motion linear and rotary actuator

drivingly coupled to the housing).
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olgfgh WAlol A, wiElE](22), EE(20) 2 =53 EE(16) 394 (12)9 FF AW (28) WolA LAs] 314
slal /E= EWAYO|ET = 9o (may rotate and/or translate), Z2H(10)9] 7|5& 7F&3st 7] 2
71

rid >{ﬂ

o
P RE A7

pil

A A Qs MR Ade] HAF o R YET(remain static relative to each other).

& o 2 (Alternatively), UEi(ZO) 2 owjE P (22) = 3F9-A (12)9] #35te] 124 E 4 dil(may remain fixed
relative to the housing), 23 EE5(16)S Fs7FsstAl st Z/Ee EWNXYOES 4 9. oy
3 AAoEAA, 53] o]zt i%T 2E(16)9 9% 3IHE EAHoF(particularly those featuring
continuous rotation of the ultrasound module), €% ®(slip ring) HEx& °]¢} FAMS Oulo]l Ay 253 &
=(16)°] - (12)9] A2 kel F(24)] sl FH3t= &<H(as the ultrasound module 16 rotates about
the longitudinal axis 24 of the housing 12) Z&3 EE(16)¢ Aol Az AA=(50)d] A7) Y= d%3)
71 18 EE(20)9 AE 4 ).

Z59 2E16)9 sk, JRESAY B GFE 2936 $8S SHSE Sk ol AAd 5N

(In those embodiments featuring an oscillating, pivoting or back and forth sweeping motion of the

ultrasound module), €% ¥ TE: FAFE fulo] A7) vz tA 2 AFE 4 grf. DE o A~E Ao A (In

some instances), €% ¥ dAZ29Y JFE F¢Y 2D agte=vte g 7kA"E 42 9ar(ay be reduced to only
3

=
power and ground) A 2SI BE(16)S AAH ko= AXZHE HuwFH S WX k=

il

1a7F glal 3 AA

2

9] @ gt AlFyEY] wid, A7) £ 892 5488 WrjHoRE xgEor &
= WloJ¥g #o]~(a ball bearing race)?t & T&3] AFE & A& ¥ of

23 RE(16)9] thek(for rotatably supported the ultrasound module) &£ <44
=

olgl gk AAld 5ol , A7 39 Lx(elE EHW, wiE#(22)), EE(20) B 253 2E(16) Atele] A7) H7]
A AdL gfolo], &bolsg Eo|=(wiping blades), E-#o]® A4(ball-bearing connections), ZAEZ &

g]H (concentric sleeves) T 718 A AZ2S F3] @ F ).

=
HAUGS Aed

T3, A= =l s 259 ZE(16) AeE & dar, wEk ZE (2009 253 ZE(16) Abolol =4
2 5 d=(may be present between) 7] A /&4 (o]& ®HIW, 3o L= 3Eshs) Iz BE
AR A7A 94 A7 (eliminating).

2E20)9 39 A2222)7F 223 RE5(16)% 3 H3FA] %¥e(do not rotate with the ultrasound module) &
Hol] ArjefoA], 9folo] H= Z A FE(flex circuit)® 293 RE6)ZE 3| Fo dis)] ofAdd H <9}
2193} 7] $J8l(to wind and unwind about the rotational axis as the ultrasound module) 217 Ao g A
e El
-

GOl Ad=d <« glar 3 uebs Ale] A2l AAFG0)S tE T add #eke] I ddtk(rotate
t

relative to the other components).

53] olgt HArjEAA, -4 (12)& F -S4 tufe] ~(60) tiile] E= tlste] USB EZEC & HolH
AL XEE 338 F v, gy, oyst XEE AFste AL 7|AFeE ¢ Eeta A7) F7HE
AAZHE AA 1 2 AAE o= el 283 ZR2E(10)9] WALET) Srhsith

Aol A A|Z=®(50)2 39 (12)e] EHES T AREAAA B ¢ e daEdels A Hsl(to
create a display viewable to a user) LED W3(70)E ¢ ¥&da 4 AAY _E_ LED ¥ =(70)°] ZE417}53}
A A2 4 AtH(be communicatively coupled). ©]& ®|W, 78 LEDES] A& ¥l<¥(linear arrangement)2]
FJElQl LED WA(70)= 737] LEDEQ] 3ldoz & + v "WE-HNEH y=Z#ol(multi-character display)
= AAE] el 229 RE(16)S 3 W3 E=(to rotate with the ultrasound module) #|&2 < At}

o] wldeolA, 2 Y JMYHE EE(16) IHSAY E= I HEFOZM(characters as the module 16
rotates or pivots) 7] 7S E ol & uHieko]l xS AMAISH] $&(to create a transverse dimension) 737]
LEDE°] Aol 7FsatAl zHel= 3ol 93] 47 LED—‘%% 3 FddE 7 A =, Aol A A 2=H"(50)2
LED ®A(70)7F A8t Aox oW LEDES ZAE 7EE3tol(controls which LEDs are lit as the LED
bank 70 rotates) FoIZ ANHEH T dd MY} %1% T AE JHE Z2AEF(are projected).

ol#]3t Walom o , (instructional), A H2E Ay} = O AHHE 229 IZH
(10)9] A8 A, A8 5 5 AR Fof A&A oA dEgd = ATh(may be communicated).

R
r
Kl
_;io
1-11
lH

Aol Al A2R(50)e FHUEHE 253 HolHE Asox W7t & 9lal o5 "W, 7] B A A&
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0 A9 ANE 44 5 At o] A8 Ant 3940122 B3 AR 4% U2

471 =E 2
ol & & k. HHe] e 5o, LEDES Y ofelol(larger array) Hi tE HaEHo] Hupolis
sl et BE(16)°] Agd = vk E=F, HF F7HER A7 Aol AR/ EwH dHHlAE ok 5t

Al TH(would then be required through the static/dynamic interface), T]Z2Z#o](o]Z H=|'d, LCD, LED,
OLED)= A4 8194 (12)0] B4 5 leh,

% 6uA = 8olq mAE uel o], Slolq AuE tere 74 st AZY FAGOZ 5 A db 28
S EEN109 $98(129 BF BN Al AALE 4 A AFY RAGOE FHH0E )
B A HME(40) R 8- ](12) EE EWNRFTA18) AlolE A3 0}—‘5 220 9 Az 74 245 H3 3
E A3a, Ao A 2xdd &S FEstAl Aledtl(advantageously provides lubrication to moving
components, a heat sink for electronic components and also ultrasonic coupling between the transducers
18, housing 12 and ultimately the target biological sample 40). o]zl A E ule} Zo], AZH A
(30)E MU 29 = T8 H-RAA ) vo)|9-33, 283 AZE §A(nineral oil or an equivalent

non-corrosive, bio-compatible, ultrasomc coupling fluid)7} € 4 Yt}.

T 6 WA = 8 dgte] A ﬂlo}oﬂ 229 BRE(16)S AH3 RE20)2 HEZ22)E Al
(longitudinally) AT o] deo] Arel upe} o] wiy 2] (22)% =AlE AAlddl we}, 2 - all
Az w3 Fd o8] dA =25 —L]r 2E(16), #EF(22) ¥ EE(20) X3 (combination)s AW F 3
= RE((20) ] H9E TFet.

ofﬂ H’U
o
ol
o

259 EE(16)S Wrdoz A= Wkon olde EWNAFA(18)9 Ao A7 Al=vl(50)7 7|Alde= 2
gk, Ao A7 A &=EI(50)2 3 FetE 253 EE16) AAS] HY UldA B AEe] 3 Ao 1dS
Yehll= 221 dolgHe FEH % S A$ES JbsskAl i (enables collection and  subsequent
transmission of ultrasonic data).

253 2E(16)2 3t e L oo FE 1319 3R REE xSk Alo] Ay A|&®(50)¢] thge
ANE FA 245 Ad 2 AYs=(in turn supports) ZE Y (frame) (710 F2E 4= v}, = (7))

<]

o
253 2E(16)9 Aoy IHE Y F<F Wl (throughout rotational or pivotal movement of the
ultrasound module) 33 (12) W] AMEH(centered) Z&3 RE(16)S A8ty Y&l Ho]d = 7)o
=(72)° 98] A 7FsstA AY=E 4 Ah(may be rotatably supported by bearings or guides).

ZH A7) EE(22)9 wlolx, # wjE ] (22)o] A A(rigidly) 282 4 JAY e YT & 9oy
(may also support or be rigidly coupled to the battery 22, and a base of the motor 22) &2} &<to] %
Sa 2E(16), WiEE(22) @ RE(20)E dA 3 3 HsAY AR ES T} (rotate or pivot in unison).

ol el Ae wpe} 2, olust WAooz olys FA QAT Abole] RE VEH FAA 84 2 AVH dA
o A 2o #FHsle] HAHoR FE=TH(remain static relative to each other). wWEhA, oW A7) d4=

AA /54 AEH o) 2~E Fa] FAFH7] Y& 27HA &+=v(no electrical connections are required to be

maintained across a static/dynamic interface).

oA 7] T LAES EFSE AW (28)9 Qe E (integrity) 7} XAl Fol A& 4 AvkE Aol

A B3 sttt A, 4/44 d"Hol~E B3 AVH HE e I9E IS5
9xlE‘r(can be eliminated). SA% T4 840 A4 2 ZHYTDY HF A2 7] AAdEe

A sl RS WA Y8l AMS] AHEAY EAEA] &9k

3k (Alternatively), HIE]E](22)9} EE(20)2] Ho]X(base)w A #Idste] 29 ZE(16)S +57Hs3t

A A AY == W1 Esty] ¢8(to drivingly rotate or pivot the ultrasound module) %A (12)e] 3
Al AHo 7 S== 4= 9lti(may be held static).

IE
ko

olglgh Al EolA, 253 RE(16)S £¥ ¥ Ee A AZ2& T RE(2009 23dE 5 A, viEE
(22)& E%J‘r 2E(16) 2 EE (2009 AA/E4 JdHA2E T Ao A A|=H(50)d IHE FFL F
ULt AA oA, 25 2E6) H RE(20)9 A7l T4 dH#Hol~E Fd Al ¥ =(maintained
through) 714 A4 99 2 agte=E AsEti(are limited to power and ground). ©]#]d WAlo=m
AR 249 RE(16)L FIPHE wo)R Aa2RE v JES wx] F=vl(is relatively immune).

EWNAFA(18)7F 3& 9 ]’\1(a common plane) Z&3 RE(16) Ao 9= £ dulzdt=(may be
located), 3F$-A(12) W EdAFA(18)e L@ delo]d 2 viX](orientation and placement)i= T} <=
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[0095]

[0096]

[0097]

[0098]

[0099]
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e Ao QAT olF HW, & 99 ZAIE vie} Fo], E
T2y Q- EZ(to adjust the scanning profile) AW~ &

9JtH(may be arranged on a convex surface and splayed outwardly).

A7l & 100 ZAE viel o], 3194 (12)9] ZRade xSy T2H(10)9] 7] 2d TEgdS ¥
Az AY, L/ 2Elostal, FYYESES(to redirect, steer and/or focus the scanning profile) Tt
& F . dijbdem, EWAAFA(18)E ¢4 (12)Y 7] Z2atde] 74 glo] AAH R A ~HA
v 2~ElojE 4= dth(may be focused or steered).

T 1la 9 % 1lbve 53] &3 F e = J7]A A -3 (12)e] #ete] 253 ZE(16)e] SHO R
349 49 5 v} #8384 7Fs3H(enables both lateral and rotational movement)ZS-3} 2 H(10)S
Algth. EWRAFA(18), Aol M A2'(50), #iEE(22) ¥ EH(20)E ZHU((7]) Ee AR 7F2E
3 =2 2 dA s 2F o7 Y&l (to move in unison) LIEA(rigidly) =¥ AT},

ot k1 N

2A AE 2 3]l AFoo]E](dual motion linear and rotary actuator)d 4+ QUiL, 73}7] =
2 3] d AFojolEi= =alolH AFLE(drive shaft)(21)E F3a a3 (12)0] #ate] EUAAFA
#1381 (to move the transducers) E#AFAI(18) E 7} #+4 249 F57153]

FH(20)E SAld mE =HZAH 0 Z(either simultaneously or independently), A7) A= W3k =

Aoz 9 Ay A= HPJ o] &l A 7}sstA(rotationally) EAAFA(18)E 75T

A, ERAFA18)= &4 wAem F7HARl 3 Ak HolHE fElshA YED = du. ddH e

718 BmE7) 3Ade e vBEY 49 11010}{— WA (controls rotational or pivotal movement), ©]xk

A9l EE](secondary motor)(W]EA 2fold A U(translational movement)S ZEESZ] 93l A

2 F dv. A7 BEEHES SAld wFEtES Ad2EgAY "a" 5 A (may be sequenced or
=

linked), & 7] RHES 59402 52438 4 ot

Fﬁ
= [m ao
OH'I F% m10

o

7] Z29 EWLTA(18)] 7] 2E Z25UE v 4387 S8 FHeR o]Foxl
St E thkst 4= 9th(may be varied to include a curvilinear profile). ©]Z ®HWH, 3%

9 % (interior surface)(74) EAWNAFA(18)9 FA o A4St Hx9f RHo= o]zal1 ol
L CIRG R Fek 4= 9lth(may include regularly spaced undulations with a pitch). 7] dEd o)A A+
7] 2232 ol HW 39 (12) 22 RE IAES HEFOZHN EWNLFTA(18)9] ZAAZto =R E 270 2l

S YUHESIESE Afo]xZ = 4= Qlt}(can be shaped for example to redirect scan lines from each of the

a7 (12) 9
Eig]_m.o_
A(12)9] Ui

w5

ol

mkmm}m*
jal

transducers 18 as they radiate from the housing).

ol HW, A= W H(24)A A7 Ho2HH AU 45k ojFow, Y] AEH|H oA Alol=
XA AEE 47| 2R toldE & 4 Qe vk, olE HW, EWRLFA(18)7)F o]9} Fo] 7@%‘5}‘:
A5 A7) =7 Rl Wake] AAA o R JIFS WA FEF AV dAEdolH T ZRudo] Ajolxzd
ATk ol Zo], A (12)S xR BAE(76) AoE UEhd AAMH, EALFA1R)7F A= B &
(24)8 ugt EdxgolERY] wlitol(as the transducers 18 translate), A2 EMAFA(18) ZH-E HA}
3= A7) =70

Zels gydoR 7]18d = AdAY =298 = A(may effectively tilt or sweep the scan
f

lines radiating from the transducers 18 fore and aft).

oleig WAew, Zeu(10): 58 E&Heln dwd wAew vl AA WEel 3 AL dolHE fee
2B Aol Absith. oF Hu, QAACN, T2RA0E ol W, o 529 WA A58 5
= o FE AbelZ 2 AA2E B3 1§ b AFER BAW BFES AN A8 g By

B3 A9 HolE sk Aol bsdt,

o] 7% ZEH(10)7F wiEE(22)9 dE Y SAHES e F JEF s&eri(allows the probe to
make repeated measurements on a single charge of the battery). ©]Z& 3k A7] Bl MZ o T AEo
(to the host of the target sample) AFEX7} FHAo] AZS e BHO=ER Fd HRE IdLE &g},
e E](22) ¢} 22 H(10)= thEo] RHEA Q] ALES 938 Hlolx FX7](base charger) (M EA])o] Z2H(10)&
iz sto 2 M Agddos AFHE 4 Arth(can be recharged inductively).

A7, EREFA(18)7F 255 RE16)] ¢astAl F24d 4 JARH(may be rigidly attached), ©]A2 2
o] HAAdEAA EW2FA(18)7F 4L = JA 253 EE16) Z2FE 4 Avh=(may be movably
coupled to the ultrasound module) ASZ JAAE 4 9. ol&F HW, & 12 2 = 1394 =A]d vle} &
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f

e AT} 2ol Az W

o], 253 EER0)Y dAAdE 253 EE(80)0] SRR FAIFE(84) AL
ile &= ] (transducers operable to

o] %(84)o] w3l I Het= Ft(while) AZE 7Eo|EF F2o| 7Msd Edlx

tilt fore and aft)(82)E &3 4 glt}.

r
4

EAE Ao wtad | 283 ZE(80) A= Heke] Z(84)0 FzZto & A& (oriented perpendicular to
the longitudinal axis) Z+Ze] 71&7] F(tilt axis)(89)o] W3] Y53 AMFEE FZ(cylindrical support
structure)(88)el ZtZt IR EZ}S3HA(pivotably) AEgH 1 =L AHNEE FFX(B)E FHAHBIFHE AFZE
(shaft)(90)el] FHETLGEA AFHE ERLFA(82)E 23T 5 U},

1=]01(92) el Wgo=m o HE EWRAYo]
Zlw &l (as the shaft 90 translates back and forth) ZtZte] 7]&7] Z(89) W] HRESFAY N5
A (by pivoting or oscillating) =53 RE(80)Y A= W3 A= Wekor W wWolxx WHR 7| So|%

7o) 7}s3dtt(are operable to tilt in parallel toward and away from longitudinal ends of the

>

ol#]gl Wralo g EMAFA(82)= AFZE(90)7) AER F
Eq 7
o2
%

ultrasound module).

oj¢} o], EWRAFA(82)E HolH AEZF e St bt A w E9E F A & o dHolHF &
AHFE B M2 HEZ2 3 7]$994 Ath(As such, the transducers 82 may be held in one position
while a data set is collected and then tilted slightly in parallel with each other while another data
set is collected). ©] #AL kg i 3 2k HolE AEE A7) &) ofe A4z 7oA =
(tilted to varying degrees) EW2mA(82)¢} &7 o] Wl ¥HE=d 4 9l

o] A EolA, AFZE0) = EdadolEd 4 9la agfal wEbd EAFA(82)E o9 E(80)
9 3H 5 HEZ 7] &o9)Z}(and hence transducers 82 tilted independent of the rotational motion
of the ultrasound module). TFE AAdEoA, AFZE(90)E 253 EE(80)9 3|Hdd AdHAY ==
39 F J3 7] ARZEE olE "W, 42t HEFA Fd(after each revolution), ZAHE Wao= ¢ 5

2 Ao r oj=ul~® ) (shaft is automatically advanced back and forth in a coordinated manner).

T oE dARA, ERAFA00)E & o] A vke} o], Agdhe 23 {2 37 ARZE(103) 0]
el Alo) A 8l+=(engage) WF 2T F-7S 7]%5(internal screw-like features)S zZte= Il EE A X~
(sheath)(102)e] A3=E = Ut}

AFZE(104)7F A1 Beo =z sAgo=n, Tyl e AlA(102)E EALFA(100)E ko= ERLYO|E
CH(translates the transducers forward). AFZE(104)7} dith W3fo g2 3xddomxy Zgd TE A~
(102)= 3 EZ BAIE(106) Rl o8] YeEld AAHH, A2 EWRALFAE =293 (draws the transducers
back) .

olglgt AHAldeA, T v RE(110)7F 3Hd 7FsdtAl(rotationally) EWAFTA(100)& FZol= &<t
(while) 3le] REI(108)E 7] ERAFAE AR Wdo=m ofuwl=sta AXsAY $E =S (to advance
and retreat) 23 F-12 AFZE(104)E 55k AFRE 4 Q).

= A= EE(single motor)E EMATFA(100)9 314 2 Edxgold & o} $33=

= 744 =
TE7bsstA AfE 4 Ath(may be configured or drivingly coupled). ¢}olo] & F<3 s2% o
ug} 3)d AFEZE(106)0] sl ¢Fld W AAeelddEr] 9l (to wind and unwind) E#EY TEE A]~(102)°A4
FAEE A7H A axel FAE 4 Qv ey, A s BE AV 7 87 dAS] s

YHEITE Hol A o]F ¢oloj(moving wires) Hi= A3 3 ZE(flexible circuit)ol W3k AL 3
Al AAE G (is advantageously eliminated).

o7lof I/ Ht 253 ouyd 228 9 ubhHol HAAldEe] B 53| Wags xshsle, AA AES {9
9 =AU Ao EFL ZAASE7] 9YsH(for imaging target biological samples, including bladders in
particular, and for determining the volume of the same) Z&3 gt u] = "bHo| yedsle] A E A
gk, & odgo] &3k Ve FokollA BgY AAS TR A A ol sk AlxEl, WhH 9 X E o2 T ofn|
A A& Aol A HALE 5 drte AL WA Flo|t},

i oln|y ZEB7} e EE O U A 249 wAZ) 7Fee ZAo® A
O Aoz oxlgrt. AH3g A3 A (with appropriate seals) A A7} 7Fs3h

=
3974 A= AL o] BHL 9ls) AT & vk,
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[0111]

[0112]

T3k, AV Z2He JeR G 84 (0lE HM,
AL 93l (for disposable use applications) A7)

hermetically and permanently sealed).
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EEH R ouke] 28 dIE AR ol&EAlol

dastel 2 G735 48 4 Utk(may be

ATh7E, 9ol 71Ed tgst AAdEY SHEES F7HHQ AAdES ATyl 98 23E 5 Aok, o] A
Aol Agd /= o= A o)A dolE AlE(Application Data Sheet)o] TAER m= E3F, nx 53 =
Y AEHA A, v 29, A 53, 9 53 =9 € v-29 HEYAA EFE AR HXE o]
Z3HY. A7) AAqEL SHEL FI AAAES A7) el vEE 55, &9, HJEgAelde &4
S olge el AdE Ae, FAHE = A

olglgt W 7]E} WAL foA-FAME Aol HFo] Y] AAGdER ALE F Ak, dubdgoz thgo H
T A, AREE S5 WA A FE EAHI AAdE dE =4S Asts Aoz
Aol olyE ™, o]H3 HFIEo] HEe e FY3 AA HAR 73 BE AAGES st A
o2 ool sty uwhEbA, H S (claims)o] Aol & AFEA] e

9

R=p 0
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