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3.1 OL OB BIsOI! &jlstsHr Wddz steOydd Mmsh
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qdzls j tef tej kOYydd tjLkd sOlBo q Ldejdg j2c



13

1I5stsBf ! ¥ Isjteds” § MmdMmlsj i3 BB tcOstySl dd ddud
HOdzdzr = 1 OM BlsO M jJygowddghed 238 L
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> drm(f px, p)dp;
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a|y.( + px,,m)

m=1

_[HIA{y(, 9} |
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2
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2
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(STCH(t, p)) Y (STCH(, j))=ULVT =
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= a /iuiViT =
i=1
k min(N,M) k
=4 /uv + a fuv °arluy.
i=L i=k+1 i=1

¢fftessmdBOYdY
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[ 51 9 Q)
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1 d Pmax

=—— fR,(t- dp;
Zpdtpm( px, p)dp

R, p) = ALY X} = FY(E + pxX)dx

Xmin

R,(¢. p) =HI[R({, p)l = Re[H [R(, p)]]-

Addzi stcOydw ]
(ddzlsj tco Odz' dats d3
ftcdoe j HJ dedets B3Iz
ftesBj 0O dzO s
sBicOlsdzte s i tg
t OH s dzO

2

M
a Ya(t + px,,m)

m=1
M

M & |y. (¢ + pX,,m)
m=1

DSTCH(¢, p) =

)
2

Yo (& m) =H [y, (¢, m)];

ys(t + ani m) = Fl{Y(f , m) @j@p@@(f,p,d)@m}.

rdmy J eind sdade" 2
nJ 3B dzO dafn
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Examples of Effective Common Mode Noise Reduction in Acoustic Data b
Utilizing Radon Transforni/ 71st EAGE Conference & Exhibitioni. 2009 SPE
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— Axmercapunr P Iludposas ¢HIpTpanHd akKyCcTHYeCKHX MAacCHBOB
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Ileodmsnka. - 2014 - Ne6. - C. 58-61.

- Axmercapur P IIpuvenenus pasmoxeHHs KapyHeHa-Jlosea 1nua
(PHIBTpallHH Mepbl KOTepeHTHOCTH MHOTOKaHAIBHBIX 3alHced aKycTHYeCKOoro
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BOJIHOBOT'0 aKyCcTHIecKOIro KapoTaka // ['eodmsnka. —2016. - Ne 3. - C. 78-84.
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BdYHE (tod) d3dzpl OdgsPr Is ddzlsj tco Odz! dzf d3 o t6.
(slownesy ClsO 9o j dzdyd dzO, tsBtcOIlsdzOv tdfmifeftdss shls

/ INVENTOR
2 lonrad. Wl’

oy o vdacos

t dhl ) Olsj dalsz drtsigmej QUi

l j todzj dizslmw o -HzOy Qudss H ®9 5j0H d dzfls o ff tazdlai3 fi3dzj
feddydyf O ¢ Otctsls®yiABIzEME iR Y toj sOydd f
HOdzdz' [FH 2O C 5 d f)fy df147,26F Oty jfds s 0 s HiE2dIs § s
COMYf esmisteOdzj dzd s  OC kflsdyj fled & © JetzzdzO Is
dimMmdzj HchO@E® dLojMmlsdOw L Osdmdksils:!
fstedmistsmisd

Dt . =Dt +(l- F)Dt

means matrix

f — (Dtmatrix B I]mean; ! (11)
(u I:]:ﬂuid )

matrix
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ClssieOY dz0 ddescd) EBH' St Hj &dBAI12e0
2477 . R Atbk% ©OHJdEtOlszPadiis] dzidsgatseds He i I8) i
OCEkMmisdud M§ df2ue Y Getg 51§ @z fs tzd ) IstsfisA 5 ) izj Azdbfs s
f dzts s des BRI d s BB sflsd §sdjL ds §td
Mo s2Mise, MiekSlskttr d LOfcdd dd¥ §stse

Wireline cable

Borehole Wall

Sonic tool

,) Transmitter signal

LA
ISk Vv Time

Q

"‘I:I 5);6" ?UHVAVA\}H\J[\VAV“U/\VA\

e— T near—»! Receiver signals

V\NDRX : Aﬂ/\,\ﬂ[\f\n/\f\
far ) :U\]VVU\/VUV\

e———TT far————

1 1
tt—Dt—pi

tdh2 1 tddyl®qd ¢s5

stesdj GYUHASASEhlsdujMSd2 SOLslsOy fi
b cldt stedsd toso Odzdats ¢ 5 frplsfrAs@sczdiagjv i S 5 W dfLed
f tstc SHI05[127], ®e HOy j dzdz’ 7 T MUY OBdge@8 d Mtsflst
d Yj B dzls dzts5Es S sd yo |

11lvftekzcdj oftdd , tjcdhmstedtkzjd j o ofs

| &OfMmlsswh jdi5 wOLHjd] Ctdyjflkzod ds
OCkfMisduj MSdr o s Sots fifisdo O JeAER© & fils © O c
¢ Stedz A f StesH OR 9 sCtej Misdesmlsd  MCo
O tsfisteOdzj dzdv OCkmisdujMSdn otdd o
f toj 1 fls O B1E354A45126151,201,206274.
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) jtoo sdzOYOdz' dats  d &3 zdz f, ¢jdzjeqiolzj
sty HOj s o mddatiztsdg WipsodH j . SO o f5dzdzC
MCstesips' f HeMisdcOjls Mmisjdsd Mlso sdko fi
U C ZOMdzs b P&EdMMB' | &jtcdd MNoOLE
MCoOyddzz, GMlsOd dOw {§tj dsddy jknw
fsegdshsd (HBY dEz20OKRY ZHSf s sBMHOHGS2 ¢ td

vOBlde. wCstesimisd otdd MyOldy o itk

- - v (€ &3/ 1)
1 Od B3 detseo Odzd § ¢ ts P s
] sLHEA 0,3 0,36
] syoe j dzdzr 2 M 0,2 0,8
| tOohdj?B, j dz' , 0,1 1,0
] sHO 1,43 1,59
| dzd dzO 1,2 2,5
1 J myOdzd ¢ 1,5 (| 4,0 (Byy dz
4 d&zOdzy" 2,0 5,0 ( d&3j IsOd3t
RLO® JMlsdzw €d, H 3,0 6,0
[ 4 H 3,0 4.0
| tOdzd Is 4,5 6,5
1 OL Odz! Is 5,0 7,0

dtejHd oMmjnr o dzdg, Colstster jJ 1 tsitctds y tH Ot
fsoltondzsmisd o OMig glztlzC G MHE a8 MOHd2s2 Is §us
Hdzv ¢ tsilsis®j EMWw  Ezdls@Odlasefifdsw L d M dzj Cslststo
~nOtcOCIsjtcdMmMisd S ORI ¢ tstcdz tsaf) IsftsvialimiHj d3f ( IdnjlsAOdk
d Y4 o3 dzls dats § Csdzl yts) MG o Oy ddz . U O
d de¥ sto 3O Is d5d] dzf fozdpts o dz' | 1 dsiB d B & s dzd® L d3j to§ j ¢
f OtcOdiRj stEMC sedfpls: tcO M &mlc]O dej dals]jvtc o(O dz
pdge), ORfddsEzHO ( BOSCMd®BOd detsj L dzOy4 d
(f OtcOUWRj ldstdf toj H j dzv j a3 2 Bilsdetsh jdzad j &3 fd ¢ dzO
Odzls j dzdzts 2 . 1O Msjdds Cuddp jsdedzg HEdpditrr f to | dztesdgdgd) dzd
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LIschdlsdsds Y dHSECBMIs], L Of sdzdgw 6 h Iz MCw)O d
CGstodzz f StetsHz:

SlngH — SingP,S

(1.2)
VH VP,S
]
IsSOBldz. ftedo jHJddr MS GevsHndxE] Costsdpdef miy O
s totsd3j GdHco 5dzdz |, otsdzdz My Olsdw d

L Of sdzdzj dzdzts?2 Y dHC sfls m¢ o Oy ddz ftoj H
COMY esMisteOdzj dedw 1 dzjteedd SCtdzjBOdd2, C
qdzd lstekedy & otdds, St fch@EY o tsdds b

Tx = Transmitter
Rx = Receiver

P = Compressional body wave (refracted)
Pp = Compressional head wave

Borehole S = Shear body wave (refracted)

| B S - CICRatau b R R I LELELD Sp = Shear head wave

R = Pseudo Rayleigh wave (surface wave)
Pm = Direct mud wave

St Stoneley wave (tube wave)

Vp = Formation compressional velocity
Vs = Formation shear velocity
C = Mud velocity

a)
Shear Mud
) Transit time arrivals arrivals
L
©
2 *
E .
< | Transmitter
ring
-
Compressional Rayleigh Stoneley
b) arrivals arrivals arrivals

t di3.t OMf esMmistcOdzj ded § MtsMmis Ooalzv ME g HOo
tcOMY tctsMmisy O dejedzdizts;dztse Y4 ME OW [14lls M dzj H

t OmMmdisslstedds MsMlsOe dzw s h dj o tdzder o =t
sBMOY J dzdzr = ME 9 Oy d dz.
(1)} tetsH sdz! dzO'WP-9 tv dzdfiip@y -( G s dzts o ap@pressionain y Ols W
[ B J d3dzOW 9 sdzdzO, CifCdnjGyGofdd). (o H sdzr tsfMd
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21 s J tc] Staa®Or@&EaondT 9 Is ts tslear H o diramSverse . [ B j
o sdzdzO, CtsdzjBOdzdY 1§ j toff j (edchR)SHavcardzO i
B s/ ftojHiMisOo dzj dzO o i BHzY B\fa tsdrdREds 2
tedhp), 5 ©OLdEdydr §OttO®Rjlstese SCtlstter
Eftezedn d W djddsCldopd thdzdio 52 kg, ¢ tstedz A
(B} MJ stH =z Bo | tor dats fls dzdreizd foldschiaggOng Oty alzsf W Y O
CteOdzdy) ko jttHBE Ij kO (cttds?2 §tstetsH
[ dzv L OHOY ddzlsj toff tojds@ydfd. ¢ toed o3 dzd ded Vv
(4)] dH te s onmudzcz® Bz fsibdz®) . [ B j BBzOW 9 s5czdzO o
(5)4 Is ts z-dztizd{@t@neleySto s dfddO d3j m Odzed L A3 tOMY tots iyl
SHdsote] B3 dedets Y dHE sMis d MmMlsjdz¢c O Mm¢
My dBOJIsmw, ftod et siedmbrd d o tsdzdzyr HO:

Propagation
Direction

Longitudinal Wave (P-wave)
Shear Wave (S-wave)

Particle motion

tdh4 1 OMY to s ReéIeosHidE] J

1 0Lo0dzdj {Ists?2 otsdzdzr o 1 ds L
¢ Is 5z dald-Sténeley , L Olsjd3 ftesMmists o
ddzd ftetsMmists o SchdtBA77z sdz' Isj (

H d 30 dzjbs ttejlsy
g lstslzdedzd . v jztsidm s jj
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‘—I—‘ SH
SH SH

'
'—]—SH

NAY

{dm5 [ OL iBoigdaf jdz0 sSelssesdod d | (1§ 6d

A

{

Receivers

Stoneley
wave travel
direction

Stoneley
wave
displacement

Formaticn fluid
movement

t dh6. wnj BO Wistedsdtctso O[AH™ o tsdzdz
J Isd § d ydzts a3 tc d) @lf 1§ Grglzj dedets?2 Y dJHSC BRScEMm
f oSH sSdz! dztsvg, oeBttddez'h j, Wjsdf | igq dasm Is | Bawdz' tc
Motss ByYyjtjH! ddijjls MC stetsifdslrr s dgydhH £ ,t5 fm
s dei tstc B3O Is B ,s5dp tsglzdAA g s[B © 9 dfSpolstdipirdzls.O B1&z.
ftcdojHjdgr GMmdesode §J Htoddzsy jdedWw o G4 BWC
P-, S d Steo ts dzdz.
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v OBl ) teddsyjddY HdAvY to] dledz kOlse

RL d3j toj da
(¢ stewmls Vtod dztsy § ded J

O3y dzd 5 Iz H
l sdzdzr 2 o fs(s ts59C0 Mj2MdBBdSd d o
f OCjIs {f dtetseo Odedw (1wl ) ;
c([q 8®>IddzdzOW qd d3j Mo O

g =90
o w

s

&

P-ots dzdz0© d d&zdlssdaztsedw;
Fcdzj o sHiStcBH B9

9GS HOo dzj dzd W

Gosg3 "
T O WOQ

@
&

Sots dzdzO

OOUT-QW&“—Q.@-

telzy J ded J
JHJdzjddj Ytetsded yoOld
S is dzts Pipidedsizdz H dzv ¢ to
sB dzZOtclzy j dzdW G OL O

Feoo—00@e@d e PO
SRUGRICIF L GAR

{
]

U
{
H
o
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[
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St- {yd dfSte@ dzd yoj s misd ;
MOtOCIlsjtedmMisdC O &zOlsj teOdz def

1111 sy sddedls j ' de' j] otsdkedyr , tjedmlstedil

J o Bdzdzis o SRS ff ©O&kQedslyg j dz! dzgs dBsclkzls t©J 6 d
ltcdo jHgzgz qEBJH]Jtydo OWM! Stetsdtsdaztsed yj Mt
()R L G d B dzO \tc delje) dzdzP d § sflz! diZ YD Is  degedg” = L tSdzH t
otsLBEYHOMGBO Oy ddzji Is @ cdg@ads dyd@igxdgal yvave,
Colstster | SldzdyOjlsimw Swids daiiglzde. ¢ e dzf § O -
woo dzw sHig[fipy J to M ditsidsls disfL dzOM@L] tsg O Wy IsfipS S tets
YoOMmis slastsdedC s tggf dz$ d = O fislctglin@& B dzts Ac O Hat
¢ tstc tSf isdizdzr tc Ol tf @ dzis Mo j 2 Q figlss] . 2 iy dzts y dzv §
dqdzlsj tco Odz! des&stsdadej d3f e L o3 toj ded v 53 d dz
dL cdB dzts 2 9 ts dzdz" , d sy ils ftodo j i1H.d
1 sC siztc& bodas B dfidsd B dz' jo dedidsdpds o O dzjy O fglf ts
f s IstsdzOC fFePasdgdgismny Ctstetej Cydw ddzlsj toe
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9 ts dzdz' Hts d dzlsj tco Gdzts datdkttdsy dyy tdzlv 5] degj IStsH T
sBtcOB IS¢ d - Indl ddd@fdytsiad = dg®NdsRG dz' b d Is! 1
HdMy jemffige " Mdls! HBMIste | Badsdgdr® dnyd dizf ¢
qdzd, o jtdSgtsdzdsy i€ ddL ¢ dB dzts?2 o tsdzdzj 3
fsdzvtedL 5o OdzBEHPSVY ts tezigd B3 .

L

t d M. RLGJBdzOW 9o t5dzdzO

(Ms stef Z2MdzOV 1 tsodis dxdfQfdstpBeEs o ts 0 dzj I & ZL fz®o
~nOtcOCIsitpdz) frtaistc j - f ). ( 2 J dz§ & s P ils to z d3§
GOtOdlsqdtelzj Is, Yybsts aozOfigh ts® I &l defctdtfflz st
56 Oy jdgjHvdz) dzdzi fid ¢ da@pa3 ¢ J W Pa O jels @dz
JHEZOCt Hdv MWDcEO®OGHo ftostej L d Bsclzls
fesydzesmisd Is. €. d&OckzL O dzO0 BRkteso 5]
Mz yoOy fJtedd3zj dzwels Hikzedyd StdmsttkzCIlsdso
f sdzdzs sz f sH Oo9 dzj ded¥ {[ESBZ6.§f OtcOL d Is dzts 2

N

...&3”‘

[t dh8 2 pdzdyls Odz' datsdts dHEAe §f 2 ) J
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]l sdzdzr , ©OMftesMistceOdzv s h dj Mw ¢ 5 fMmls dz
dL o j Misdets?2 [GLQiftctsMis s
B sz tcd L B9 OdzdzOWvewasadzdzO [ W o O (
(9)] s dzjdzO dz@-@nb-wave, L, Casing.
l sOBl&f tcj HMISOo dzj dz@r Ikdytser j L dzO 3 fsdzadz”
sBMOY j dedzts?2 MC o O d dzj .

vOBlBU I Bo" j LdOUjded" Gyj desC fshlsOo

¢ o OX2@z]
Parameters
of the free : ,
pipe VIGDI_(\)A(;;\)// eOf VeSI(\)AcI:gz eOf Density’ Radius
acoustic | . /s ~ s kg/ " mj| = m
model
Parameters
Fluid 1500 -- 1000 0.075
Casing 5800 3000 7800 0.085
Fluid annual 1500 -- 1000 0.086
Cement 3000 1800 2000 0.109
Formation 4200 2400 2500 a

112 wowL! §OwLOd)sess odd M §jlesWdL d

) B BOW  LdsIHOUP] s Odzd i Jos M Eyjlt
sjnddujmMSdn %OCktstts (StdfsekzSydwy,
COMMdislstj dzO 29 |I067 KBS 68238385 157,161,162, 178246
260. 1 e BEOBGIES) (ddsjttftejlsoydd) I ¢:
SlsCter stsdy{ EBtfdstydp j , U wOERdz! Is to O-jj B tizliphs dz’
b to f dotis Y dzts ) s dz GRS tdigter 72 [5fI<E8E s H

I dzOflsswh jj otejdw Mmbkh jMmlsokjl Hoj
fOOBPIsB sdzdz M 4§ JIstetsWw dL dydimClsftszd d3tf Hojied2
| OMMd30dzO sd Mdsy P&l © |
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1.1.2.1 | SH | dz-| QffiR0 dz0

I B HJ dd nmd$d ddT, 170 M ¢ sReostdipsuz So s dzug
B j B3dzOW fffgletvsiadsdyls ' W st dslz dzO o3 q :

V2= i[rmavﬁma(l— b) + Mb?] (1.3)
2 rma 2

VS = TVSma(l_ b) (1.4)

r=@Q-F)r_+Fr, (1.5)

G HYprad Voma- M S S e BffB-o tsdzdz H dzv  d3q dzj t6 O dz! dztsygals i
f dzsls des ls ! 4 5@ lsksdsylzsls! Y dHS sMisd o 0f-Gts
f sted il i@t OMBIblsRs'c ls BT Is' of Oy j dF Uj o4
sBi j Bdes? bftkcEMEdr&Bl cW L' L Of ddgw & h

1- b=@1- F)"® (1.6)
1_b-F F
M K. K, (7

GHJ §sCmrody ddsmw W kdb yd K st digls s iidsd
b ol a tsfls d K dsleusdady’ (581 j dgdzs?2 ke smisd
1122 [ BHj d2  ssbsf§ st @

| dtsHj d&zd U Sk KESE@S0] dzj SH dzsts s H dzts iy ls
sfdmr o0jlsmy CHLVHIIAHAPBORE twOMY toj H j oz

sBi jdBses. JljHfsdkOcOjlshy, ybkst §stdf
SHdSEEHA&ISE j EOs2 YOoL' (kfttkzcOw &Olstdy!
9C s yjdzgd?2 HEkes2 WOL', ColtLOw &Sy

COLGEBLOL ds? .j kMg H fudsdsO ¢ o § s w1 dzd w o dz
L dzdzd f s v Odz! dzr BADSY ShH Y Wzef §j & dalis datsh j dzd j
fsiz@GfpfE [Bh OV sedmsshss BRDHRED 66N |
(f eslsdzsflsj 2 § sts)

F=44C@,) (18)

m=1 1=1
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GHEML) T 8B jJ d3dzOW Ctsdzyj delstcOydw f ste ©@,Om dzd
= Mel= 1IMiT ydmdzsL fiddads ydmdzs f ster dzO
oz Mlsj o st (sIorH20r3. dzgj Wis+, cOL) ,

1123 1 esdzd y0Oj ks mils!  dzOfls O

Il 8 dcdescdr k2B dzdd Ony@ s D AsOEzsis & figdzy L ¥ o C
h Ay O0) dzssmis! ¥252F6a63B8166243.[ 1 SH 9L HJ2M
My Olsdw q Ofpisde@ e Ptso j tor dztsmisd MC o Oy ddzrj Mt
Ho dx' ded) od -BPBbBYYJ ddd FJwosdmasHdls yd¢
NdHSECtsMIsd o vYUffdstesH 2 .dzj ccd(d o s dzdz' - ts
M tesilsd o dzj dzd v L Issd3sz ftoesdzd ¢ daplotgjdg s 0" h
ftesdzd yoj dssmls! ceods?2 § SsH' , s St sdafy .
1 st sz ylstser syJj dzd Is ftesded yoj ditsfls
MeCcsfipldd ] B3 f J tco 56 Sto &5 GpistACdO) @Ry O s ) dzt
d dzls j oW j (Shodsprdg-9 thyizdas]2

s CtstesMmis! o skl MLloyddddy] tsf tcj Hj dzw § IS

e1

V2=r bl 7(3(&Ea 1.9
A IT T ma Rl )u 19)
CHY-C ok ¢ HOQSISE G- dsls dzsiis: , owiL Ssfmis:

MYy Olsdwy fstectoBX-gEHE &Mistfno e O d OBMtsdz
fstesHcOHd M MS HSHFEHAAS) . 1 L 109 M0 -HN 2 dzC yd
s j dz' ol dzO-gfts 2tgASIHOD-C st W W dydj dals H[OBY & & tc 6 fif Is
o sdzdz" derds,skz sfftcj H j dzv j d3@19), o "Wim @by jjiitsdri" 63 tz
o jdduyddzs?2, Hdv fsdzkz Yigdkd V¢ sW & W foyts Y dzg Ots
dzj sBAatsHd®RES 9" Hj dzdt! dzezd Gnts o ff Bfjldze dalzls 5@ &
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1.2 detsG st dzj o34 dzls dz" | SY=coffipldsiad” & Yydpvs ,d tsMmdzts o d
~nOOSCIsjtedMmisdSs d

s Ctdzylrl 8 EBEpdzs Br dzs GEotstedls! B
Sfr O Sy dz2OlOydd Istdy ¢ hRz) &Y ot dzf | f dzg
s dz) BUuOMmisdesmisd jted S5 §Sdzsyjddw
Misj desC MCoOydder odzdw dzd dzO tsglowagsp O Byts
dzi sH d d&zO€C 59 t5G s yoHig jadgjvdzdo tfdimtis» 1 &5 Y dHC MIs
COYHBBE §%d) GdaP@oud B dith Md HHsjpdats | dzv d:
Shell 116. t OL o dIsdj d3 GdEsw2 d Is jfifAsd®dz L s dzH ¢
OCkMmMdyj MSiBets COLslsOy O, MHj oy &YdH. 2
{HAZOC 5, dzf MA3BIs Vs defQy J dndsjo dad Y jazlpdigd dels s o
BhasE st dzj Bj dzlsdz’ o3 LisdgH s OS kMmisdyj M ¢t

:

Upper Transmitter k. a

f Vil cli TT1=a+b+d+e
k"1 TT2=a+b+c
Receivers{ W B L |:id TI3=z+y+w+v
(| 4 TT4=z+y+x
X ?_J
‘ | clowness - (TT1-TT2) + (TT3-TT4)
y B 2L
VX

E Lower Transmitter

t dh9. 1 deH St j dedtetso Odadets g OC ks

Il MBote) d3j dedetsd3 § sded d3Oded d d3detsG s dzj o34
d L dzlz y O [Brangnjitter settior) d mMmJ Sydys Hetedgrsdyda)C séh dz
O dzllzgzlz © tejhJCEk. 4J Sydw dL dzky@isj dejdRd
B detsf sz dzr = dL dzz yOlsj dzj 2 (teOL dzd yOsah d
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SlstedOd d' 7 Hdfsd d' 7 dL dkzyolsj dj 2.
4, 6, 834 ( d HEWObLERSEZH Odzj dzdz’ & ¢ tolz i § Rz dath
ftod d dzdad f i5l6). (

R L dzlz y Qfldg jdadinls @ o dzpdistzd foze et 2j o 54 dzj S K wzd u
BOC dzd Is s ls 6 GO Iy §f & de@eHB off . tscz jOIS ts of Y j ik Lisczkasy Asld
dL a3 8l § di3¢ J dzj dctd dzdizly IsH @ ezaffaiifitef Vi€ sIstster 2
ots ofmjn dOKGOYdrj sty d igdz" 2, d Mdyfdesizzdif
5B 5L dzO f@i%hdes §f s daf fgds By dztbq | B3z OF § o @a d ¢
0 jLtsldzjSlhteduj S 5% j dzj Wi te@dgSCds te d y jisiseCd
Mstslse j MK Gy B @oAzd v dp yHIHeSE) fipifd. e des Bzl s Is d
HdOY B eOE &lsd yd M Shptsh IS @otedsjCOs O Is MY ¢ ez

=
=)
\Hﬂ-n \H Hn-n 13 Cartridge N2
Olun O™, v G|
©) | A1, ‘1{3‘%,
Om: |[Q|AM; S
- HA; *ﬁ?‘f
L By Qohf
| — _ N, ot Dipale
[ —] — L1 T— S ecenver slati
_-: [:__—' 42 in Receiver section
“-= ﬂ| = l-lbdl
T 5in
= [T, =M, + t )
‘l g};{z — solati 9t 11ftto
— — | solation upper dipole
T] [m: a‘j’ ft joint tTa?nr;?npi?t!:r transmitter
—-— ﬁ — ‘ 115ftto
—— — lower dipole 0
— ——] = Monopole
= T transmitter - ke s
- u 16.5 ft % 7_‘[)‘_-;,.;1
— — ) r-" trarsmiliers
1] Transmitter section
= |, ﬁ M,
na L/
/ O/

{dBI0 roj MEjdr dsesest dj dsj dasdy B LS
B Ji3t5 dzfs § wHdef Jaiz(Z a2 Xise J BSY)d |

[Yyjd&Sd (6]t Roastdy osdazzy (SOSdR s
SEteOdzduj dz@ o' s sMC stesilsdzr B to OFotaty dzdd ¢
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20 ftedd i3ded¢d M Ytedse Isd ndgtc P iBizdz" 1 Ewc ty
SBteOB IS jdzj H ARtedy’ jAs L@ Sty oz Ists [ te Qfits)j deteftsds disi @
Ylsts Br &zO  dzff teEf 2y e f ez sy s jdEvdzd YO d3 |
d dzls j tto Odz' dztSed tis chajita j Qg dabydodsts D10 dz'  dztdHeotss dadss |
tdnddedy ff itclést iz d3" BN dzts o alaprR jzjsdets ¢ ts |
d L dziz y OHsdj fdmvdz'd dztealz 5.0 Is j dzw

r df tsdz dog’ dglz Y Afldgjjdadiyls O dzv 8 s ftsB 52 Y d dz
Clstster | thntsa 'HhOf dzd j da@D o telzj dizs(d i) ) ds t5 2@ dzf§ o (
ffled 3 J dafjtezc 52, ddzd d uca{dp#)dze’ | dz® ssdzdal i s
GdHiHoHsalmslzdzd) o otdzdetsotsds §OCjlsy E3J
f Ot GlssesdzOdz d&@ 7 HJ§fBdz dg 7 dL d8HOls
SVotsczdz' , O Isfflash g Bz intsB 09 Ols! yj &zC & Odzd
f stesH (Istejh ddztse Olstsfls: , dzOf tc Ootdaf Had if «
tedMl2 f toj H MIs Opdjlsd® e  d tod > 3" tcOmdlsts dz'fdz
I ¢ d431]
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v 0 KonuuyecTeo kaHanos
v o y p* y - v W TUMbI PErMCTPUPYEMbIX BOMH
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X3 X G XD X_. X:: St-32 —~st
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