1 EP 0137724 BL 5 ¢ 2 Description

rec/\vers supported in-acoustic well logging tools. This invention rel ates
to Sl rmult aneous, digitiz- Accor di ng to the present invention, there is-
i ng appar at us and met hod for gaf:g*l ~ provided for use in a
wel | borehol e :to bbtain boreﬁgn ol 4" B1 P 5

mulResgsietionsi mul t'aneous data signal's fron#qqivareoiyspofr&éoﬂsﬂq%stipogﬁi Rgoneol s

S.
ut I l leenvaérrlltwaﬁcre s {0 a Slm&‘rfne#H&%I C r ecel Vé?%ccorgr ng Itg qh xiegerl]'lt ?I'!V(e)n %ﬁt E\(ejl'ea.lgOUSt I C

_COL‘ par HLEHHe ﬁl%&d Gor T, r L0 GRIVRH Yor use in a o RAGbesth zed and
adajten eidbl passage I n acoustic waves milmcplauﬁrﬂuheoekwi£rgrﬁalfroﬁrrgmb§ A

t he Avolitic heggimigatioels atilike sansgpeumtieatly by a vvellclrettecygrs dayied Cal araebmadcacbmgl ng

toGP"R"?i’ccﬂ' ea‘trestrarfducer to ¢ VH cabl e'MV‘ig P‘hg{ daete‘y%r Essﬁt
I ole andl suspe
colgEE I e selidcn o ol plees it N e
IR o b DAL b0 mBl | or' e i & digle scolte e fandle ™
T etintb ﬂthaHjéi:QntlfSrmatlons Aa»amn.aﬂset.@ a si ngésaor&ewstsm@e emétewnwr pélse fram
recreqevedjatate deviee. deinputeulsélis obsapatd pul se ansc@beretrwmmer eaTrigCwuthe isgnde, a

'%’3?‘1*‘19&@ %{deﬁentererme a at J9@QeE 'ea%lfsitr'c COMpRIisingr Better data
t

t
i nt'ﬂéfa?‘é“f" ovpio Hetod b N o gst 5 o rt R spabdatiion ait"&‘éisﬂp‘iy d i f
%c@w@réean ddtphit @O bbHbdtiCely ind fbrﬁmfg&@&h‘é%b 1aBpl P ol , and
re@aiﬂgarae subfle arahyrphmaIOnélmbne&rat- her e argmgNuﬁamgsrhls €rom theTrecei remyeﬂe snal ly

sp a'eeqi}lpa#thn"?atlaﬂplueﬂﬁsﬂeeotﬂeagg:ung recelavert@ef and t hey out put dat a

fmnt in arrvi f;fkd%ne e vers 7“3 fg ijﬁ o?gg fl? sard %Nl R cat 1.ng

ff [ols) to
ubtzfe 'L signal’s romthe _
reg E-;Mﬁrasde %ﬁﬂ%ng it g?'% t he reﬁatsféif&,anhaﬁ&emt WeMe chhRciddltd OUS  an

i nt ergrerqatarmlomrrs in dbovet sheltayr 500 e of tshie fipr mpizipieticCmems e (b) first

' nulwfrrgqeeemﬁgﬁneam ph'ammgmnsnnrn%t s f r ont(d) digital qonverte maQHStonerafmgfar affiesht
eCEY 13) regeption gnd cfed o t"ﬁ%a'i‘ﬂr G‘E"ée"d? said sgropg 'ﬂgi ¢ [err].

€s] e d |cul monocable ans or forming a timg based s rreso

A d StoP Lupiaife 4 Sloguil | 2D €  wordshéhbEive of Y oltblk Bgmhiif ddiE e -
(ck oo$e.ce,n ndl vr,ne .remmgomaa,s aonnect edi degiveie dat a bur st occurs i n about

50®1ctudedllr6fh@ cable. Whiles anedfunétionstas mul t i pl dx)ldruyalrrbaartsrfferrm@nemesldrsehsieahr! er t he
IQS%'"‘F §°!VP'aﬁ§?hV‘c"F%EI" the thef conduc- ( (¢ %{ é‘ffe‘t&h rder ﬁm‘%‘%g@gﬁt at a

f i Itg; T niraﬁ;g ﬁ %‘ﬁfﬁgﬁ}m and Eatted er a f%ﬂe

Qﬁﬁéﬁ’ Fnﬂdﬁt@'f Ng €SP @feh Ydifek dt:g?jaltwcﬂaseﬁ'on@-sard
rmrraea)md @ndrAtdﬁ'@i% provrdes améleha or for kigig canvehermdans Bitb spetifistiSadaessds gi t al
ablileutecsbaad it fer date trapemigeien;, antgtia. desnhdl wid digigl datp buffenweans: r epr esent at | ve

aliowred (g) ttq
neﬁesi%i lsfwer ra§ ravghdbg monopol i n a @ﬁa@"méraeﬁ"rt d tggmqge 101

N PR Vi S v @Eﬂfﬁ T cgpl e, LI tholl E&ﬂlt'rlﬁlé Siter loga ey )

di gecfoalm Abd tiy rfrﬁd ARABRd Wi 3% d Sonden e, tB Q¥¥Bd: ahdrofeh sy ed on
1 heheqlastésuse afmalintple firing Of the teapsmieterd €d 44 0 Sepiraderdatlye bidn acausticputse formredw\sthé or t or

to em f'r'mammtw toch singlyrerquistic regiverace to tamsm tfansm'treeo@ﬂmfmmlmd abYf &idrat t ed

t t jt
e M (. PR DR T

#s, oh @bk ihE Ao Schistic. P G, to the
suwoaraebe seq(ié n)lalWE&beat Otfo dbr.a;:h.h NQ «8li Qisécdhd WRkiBExihg MBArsAbribordtidlifng loplr- :
C Oledwpotsignalshhisttenic @wrdmhraod sriewhat  ation of said Girst amH second/muitigexinggperss | Nt 0

S é’éi‘sﬂtl"é the GGP@S@ rSﬁmneeeb'b wi dt hg fom #igeries of digital woeds F‘ﬁf?sertiﬂ'de ?f% S

th f
35 'rﬁo‘igﬁ ﬁeu i %721 F means e §$~h§f'§" ridh ERET TP Pat a
N atir8@uction pro s @Jhgwou%r; ic (f)aﬁbsm ddusifc I6gaHgt oQ{pufTﬁg'Haﬁ com cable
I N atodetic rédeﬁﬁswheﬂmtﬁéram&bsé:nla(shi&&ﬁ:el vers. (i) timing mepiid iBdonghratéd Withsaiiicoranoni t or

I othet mrtmm of the asqymetr@aremedmdahe r ansf ermepmsoe edle ud-mzm by beid digital converter
%@ eiedﬁqg Eqiﬁﬁ EW?'F'Q%E’M' tter | & 'EIex‘ offith izt @ed $9CRd | i i t ed
da d

ses. This has n ea s

ctlon; the data re r? nd Pf t rie ?ﬁ&rd?ﬂgrefs&ﬁna a
si %airest ﬁm@@&6btén$tuﬂ6&>rr@fderﬁ'@dthh@ le fir mrégn fed @a mmus €4nd
r e mrsdaiuisvs; Spice &hre shiftedigdta & Il se f or e #yyortdrmdeaehsehesr ofr:ggualedoruat ed to

%"Ya'élemﬂ guqhgi@@ recuction tEft'f'oust ic tfwsms'rﬁns t#p Mnecoustignivading ety said

to
[efc‘ﬂ' b‘ﬁr Gie %‘%ﬁ?&%é&é“é@ F ougs i ¢ “HRFCRr « B Go LUBRSET Lt €T
sal rrareh ePihe rem.m Ghd the ﬁepropagarge.rf it Und Ll taidital

SI @dtaived puMel TrteoprSs%hdmssaﬂaﬂ headet | pl exi mgmr@amsﬁerweaﬁlsaro@nﬂb swré‘ac&fsu& he four
acowsg ¢otrelatd@ei ver s (h) control datessrslucorimtbe tabib at ®sesendaaté whish and
wou| Tie pesentenpasstus and et ghlesise 0 pr ovirdieisdess thanghe firskateosyeh thal 3 F'gglem ng
me&hdnyiiple sEIITSPYShY GPERRE 2Bt But 681 gASRUSICTHPYY tPYP &AM SPIOEREFIS A% t he
tool is in ation of said first and second nultipl exing means transit up
the borehole. There is an inevitablZz shift to forma series of digital
words representative of: in position of the sonde between pul ses. This

the monitored transmtter pulses from said nmovenent makes it sonewhat
difficult to inple- acoustic transmtter nonitor, and nent various
data reductlon procedures usr ng N 50 (2) the N acoustic |ogging output

o o o, R o M



3 EP 0137 724 Bl s ¢+ 4 nmtter generates N

di gi tal * representations -of the m ssi on. The present apparatus enables the.
ti m\@goust ic energy received at said N acoustic | og bet ween
acoustic events to Be used for ERatR18ETR4/BE corresponding to the arrival
at" eaffter generafek ﬂ%&ﬂaﬁr’éb@&nﬁﬁor@ oRERUSTI C TRESY ok GYRR spparhtBE ElabfRE 1 finkd

Si Ngl Kodsti® nbig¢ &R/ Yat PsldS ®. acaustic NB§ Yetaekhl debudticibventd i bd Gsed Rt data
advaneehe s cn’rresdoedlﬂ'dmo thevarital eneachso | ncltradesissiomef tNasdusté reagivadsvents.

pres e’ﬁ coysti¢ e’lﬁéﬂYrPB'F?a readi | g e§MF@1ﬁdd¥'P’€?' P'&% ai“ﬁ" ogs the
id

bor efy % @ﬁ, gy °$ﬁﬁf?§é“£ﬁi’iﬁacﬁmcon %ﬂiﬁgaal tfﬁﬁta'f'ﬁ

de ta' i GRI4S  trénsiiiled Eont ls2ldSAHet t €7 ONbescripidH I Iow. Such device a éthddf 40N
bel ovxgupﬁmeh bqleavecsae valtiegeid tHebdabio tha®® S uppordbethidtydate @abdt ortvfiedaairbetdae cabl e

has esingle acoustishdas rsiang clhatertaar ands Nt fort h $nthdicthemenrigeinovhichghenajiowe aemdst | c

dat a |a°eteiﬁfa (§eqeiyers o9y the sonde to So featyres. @H‘é’"ﬁa P abjgctsfe ta
ool T o *?pggc’:%&él%fs o Lo A PR g e 0"

advant ﬁg@ﬁtsﬁ gQEJa raRérRig €Nt Obstﬁyﬁvﬁ'leﬂy @J rﬁﬂﬁb@ﬁb & QﬁdyVlﬁChaaQ)QUSf I C

si gnaks, invention are attai ned and refarendeto tieckeitotionts therdoh@hibreare 0d
conpri & fwgnmmemsmaépsmgmtormg the acoustic 15 '&M;tretptﬂ in tmpee ¢ ti'rawwlgar :
descrR qi‘r""ﬁ'ﬁer gl"rW@HQ“ ftr smitti nglt Sfed, he Kﬂ'-s atg d& snit-

t | on é}lgsr U l-tl SIg y be h BWS# Us rate ony plca dlme

. 'fo e q ehtfoh and are therefore nqt to c

r ef ergrRagfokd a bdiRs §pr$s ﬂfn@o erdd Bimitiag of l@l’siﬁpa&:r@hef'm@ﬁkﬁ; rr?s

noni ttbe adogstic paels@coust i c 15  ill ustaoat edmitno biher expylie ptietvedenshndingsts. puI se
trangnid qt@rrngdiaﬁquigl ésriata inwmonhemem F'g 1 ShP\tVS ths afqu‘béomtgédﬂe’h@vmver

t hat SPQE f é leX| n and d s@" r@E’ ‘ffﬁ 4fe par-
S Of OV tic t larl plex ital
orav il ek st o it e e s e e,
begi nidgbudic PdceildriBioRs] thd ﬁall 3 h%lel amuentdson &&do.asrueseh £ RaridfeCtotRd sdrﬁc end:on-
zer o fonifgo prinasalee siges fofn eichiof ake NOr ds 1 epFigsZiid b rgning cithetr gowingnthe itingd of

| ts sf@@p!efs for the i nvent ion may the aCOlﬁﬂqeﬁ |vggious signals in a system having

a aeain Neterived ve entfBY;3 ’t'”’" r tal
WOI‘ dsan%}ogl l%rbsa lgz?erlt l;(EHaN ana:ﬁr:gI anall Sh%QWS IIIJ%QV}@&QEg(E}Ugl; fd%%igb# ice Otf grt% d%:g on-

sondaato a series of digital words encoding the N : generally by the numesdl na)etissppdited on a
accoratalngeigndls; h t hi's di scl osure par - (e) mq’r@t:@iﬁ ﬁgnﬁbwelnp&%wlta rehgoueloust ic
si gnal @) storifg thg| digital, wpiela epgop W e Myl tipl é‘f@tf‘ hedv Pf e‘

f r om 35189 SlonplE ip i WA HREOHELES L Ee a N %&E 1 m | y
buf T €T i 8lerAbtéHrly B RAnAGASIdnG el GleVEr S al éBB&ls @aam est (12

dat a deoustic dits &drsindondiuctin 3fold tieOcablae sur f aaﬁ—OAnﬂ) éforhmcalge an EHeatably i ignal

f r omsgamrltmfthq dopddNo the surface digitd#fiwgrds2 | s a dopmected tehreraives P Wha cqmerem'wed

femory representing the monitored acous- the acouszt;c _:_x;ggl egﬁ ﬂ&% e{lscil

t e recorder res the lo
s' gnal, e iﬂ’h a%”n%m‘a?gﬁﬁﬂsfi&vtf’kﬁfﬁlft | pf exi B IHE RN eieth G (AT ﬂ
f our f&&%&&t I C recelvers 0g signals ahpe Tﬁe?r&coadédZZv‘iQGd?uﬂ d’d&i{@&necham
A\t ent inCiecdréanté with thdi presebtciovehiionl-thg. 1 of dah@ ethroowic fgans @4 g: thé Eheage fohthe

Cnul t il M@'Nlmﬂjga borghnig. Atadeged | ngs RMREseofSpterpining the d 'oggr i ce
| I S I u e Sﬂf z::aar: edg%?: gedalt F¢: i al“mr::g#%?%ﬂg'&ﬁ e tl)'::: well, q:g .éfa' ! y
-t h@p 51: rio a oustie IJ ? ld géjw is lowered to the bottom

rm noc&b&-reedlai NI alao@mbﬁ&éﬁh&l o tﬂe4to$lOTHeher eby alaieawenl aﬁd!l)heﬁ isQéttievgd trbra tichi voeii g
wor dsraemsaehewgd sigralsiare time multintrred and | 0ggi regoelag she cable onto kreceh 18 A4 theesridends

ft agad in the well,
%;éajz ‘F'§° A ﬂ@w@iqnl"éﬂ a8 len nc¥ i tes in the we EﬁReﬁnce gzsﬁséfettﬁés'%‘ rface
l

he in a controlled se a is obtained an S
t 0 p ﬁl@%l t @i‘i{?‘g and reco ded: byt er cp der 22 as a function of depth - 35
The SRGANE ol el ik toh - a are bbahedret er ng from  —
t he sipRgeetaion. ngoieb&r,smaghze is sgomd| s and st ormaawe rlédglrfghdw%anﬁlzoifpeﬂtes (ab.
acousthatcit dart be su!ymentbonmmrrgﬁ tmtheng %he a;at!ﬂtletfansm'ttef \@)m*ttt)tvﬂc a pipzoglee

cabl e%uﬁzce orr?emewﬁ ans at a'FaP ng the %:pﬁag he 12 g:; Iscieny J gi 13‘9 heyo
conne, lggq"\ieé att.a CEI ver 3&(% ﬁ%ﬁOJSI p%?.&ncuo as a
r epr essagh mefr enemw tQF lﬁ&\cﬂéﬁmts t hetrahGRINEH éni Qﬂgbtﬁlﬂs Al &aé\dem
t r ansit & Be transhottedl ihitbe hirams widtt Bandpul @e  aordtrérsenishlon;ethe iav@dtics rQﬁ pro-40

r ecorﬂé‘#ﬁb@zn a moqab'eo%dfel!‘ta?@dslstgpés t he | ‘gﬁfh ‘Rﬁérg@?'r‘f‘d!"ﬁ‘é’ep ¥ g’%&

3 n
rate trag sion of Nf simu t;'lt\l‘c?a%esly recew%g ?cotﬁsq a sui ta u g@ gﬁogﬂﬁa%ﬁg‘? n%aé}z
firs tt|clIl s%&l obtalned only at the price of a more several plezoelectrfcal tver

i's CO&B&%IVS pajetd chpR6id 3fbroadibandafamer dagce mittbin fohBe Popesfand tdon\tmbumal aohe

cal or- electronlc nmeans 24 to the sheave for the logging tool is lowered in

a borehole. At a desired purpose of determ ning the depth of the sonde 10
depth the acoustic transmtter is operated to form 45 I n the borehol e

14. This enables the data to be a pulse. The pulse is transmtted into the =
adj acent correlated to the depth in the well. In typical formations and
various acoustic signals are operations, the sonde 10 is lowered to =.
t he bottom observed at N acoustic recet+ve ef=the well

e I e o o M




5 EP 0137 724 B1 i v - 6 identifies one receiver.
A sya bar receiver is incor- The control system46 is additionally
conngcted porated at 32, Additional receivers are showmn at 34 to the
mul ti"pl exer 38 by means of a conductor 54. and 36. They are preferably

i denti-cal in operdtion ThiBPg@t13s 784 Bl tiplexer 3 at a speed to be
and idemtizt batCrbdefiBr. A Tifidr éefvbBE inBsrl Mar i |y iTRe bdM@bifsystem 46 i6l GddRIoRAIRR@6hnkdted e

C Onpomted syBaiAdtitional leciivess@re showroz a4 | ON | ntdthemsiopleber 38 by mant ofaubmductbriEdy ar e
sp aeedﬁﬁ Theg are prefesphly 'G?"tsﬂg'!meratlsﬂ rovi débfs GPFe% He rdviriexer 8 atpspegthio B known

i 555‘31 eI e A S A 5o 1

rru t i ﬁmﬁar.s Srdhdntitted4ifio tFrJlfoanaﬁastJ ucts t hﬁltﬁleiéildw&ch‘hﬁ ThRG&tr@ShS tiggnimko | S
obs eceied signahlis oliseryed @f all H@ur of the . to ttoansfstar eithelr e trérsenitter @igaat drithe
F'VQ5$ Thp sevegat siogals FomTthe sltyevér al 'P lgxqdy W'Yqﬁé@é\?gr‘\aq":f"a"v' the -
il (e R R one SR o CRY R
phaSQ‘h aHaq fput to tlpl &@hdgl 0l sys &ﬁhct&EQtVdo es a wite stgnal on a
Val ma@inemaa,t@ss & pravited with M.h@ﬁg idi f f er en®at.is written in an oegunded fashiorbid.thddat a i S
Wr i thisSnstdrice, OUg/fours dseill bk ulﬁestdod.uhe rece| VéllEal dlete hufienMs. Coe argam?attlpg)lfcexw 38.
conawe'ewgaca St'eoece"m&c 3 et "h S'N"'Y'h the

digitab o
oot R 5 aoh o0 iﬁm Priiedion
wi | bu':E@ %C*ourtrgbglv% ﬁaucﬂe% Th escragagaméa?sa,reu mibi@r the
nun‘stgnialsof acoustlc recei vers can be var s@dndsT#urmefurslﬁwmidtogecbﬁdstblmrﬂv buffer
IS sﬁ'twmwlcf‘:t?I rr?lt le);!@t’ mnatlhepmaqg?d depe ndstglrmh mw;tlﬂbn%!‘ab@t gorgﬁ‘otranﬁgge%onde
xXer m er eplll grr m&l’ﬂ r éJrq% r d data
f biy digitized t
frg%{}ﬂ Qﬁedar?t’ﬁp enmgrﬁ?‘; |:§<Jr§sﬁse I‘dl n e«‘k\vorl‘ i L}f y 'gclelfzrgmthetransmltltr:r

t hebﬁl@-ﬁ%@&l& inGdsEDBA 5&" rhiSrofddrialdb that gnal s - bhidMal b s@Word's QN Suitdrognal og
al seidrasedond sEdnnindepedis & the Slanpluss careas e e dthierhighil speadl-cosvegiradadnto memory. Flg 2

secb*hw°mllﬂt§hedt ﬁ@ rilyipjexef @Xéstz rn'loe'ﬁ’ﬁ econdsﬂluheem % ngr"ﬁfrﬁaﬁﬁ Y wangs 1“15'
SI gneac u tlc‘ﬁt(fg érsu gid[u rovigded for Si gn al E’P(% @lo‘%g?’?bs:gsa

3@ gnﬁu eRJ; (W%caﬁ: E’d nul tiphg 5@{0 i an'ie 9\@ HifbbiOof words s00U| se
T en&dmamj HicPbsetOnBd) bRdr t raagmtédies 38 beord el be Spa&ar THK|i$ iagise@ by ithe t he
samnpui$eabhibeenforsed. In othegmadis, yansbitet S sui t edyitrg! sststgmt46 Nld:hmilﬂtmultmelf 40 st t he
rrul Mo F%'R@Pccs'sfmmeé'fséievlbp "e"c'h'emrrul tipl ef@rz Bs shews that,aftsy aisinfepe

Wg“u’énczﬁaun . ‘%ﬁi?’ﬁfz LI set { 1?’.:”" éf’%’é"m%‘@"ﬁqﬁﬁsm%' %%é d so
ti 1eSi€ no dnal t ﬁ!e%&ﬁﬁc ar s Seﬁ' gQVIhQWur fe'&é?mrins SHAWrC @
scaruawegs &peed&fd‘r@ﬁretekaelel\do ré2prditee Can scale of Fighz ahiigiiives paie doainvismined 44

| nt @consmmaysmlmrgnonzorbmrabte(b ble ¢hed. Théormﬂat:h pt éwefpurmpmsﬁ'q@#'e\ﬁlt detine

hudeter, 8 @nq pha PF °F seifted  wor dsS 'i?f?” is on
: hem‘ﬁgﬂ T i “i:;",: %&ﬂgﬂ th ¢ 1 IR ﬁa R o gufu':‘gt S the
aCOLpekd muitiphenbrV 8E | Qia throtig 'S pr @ééldé? TIﬁlQﬂata ﬂﬁﬁﬁfﬁfsﬁnable&t

o senmardxdrhawtuhbleaé}&orre&a:rhasutamt he fir bé intbeisdegpatied atendleed &l mérbarpincal | y up
ed tObtfwfer pdvutmjtrmwtet Rase t he numelf'ed)#eqmncﬂﬁss’etatvwsmmdﬁ@d in

SRS B

contnbm toS)hﬁjh%B% Qinsivg tocmg.ﬁgcohmenu tl p fsEiverdlhd stBPEY ih Giekmidgy i0 GRURErdcad the
f i r 84. itfconvehsithe v@thbleisignads into an oufpiuy. 2 thtashlslhows that, after an interval,

t hediial sigadl bevingcs eppcife %ﬁr@ tengtp amm SSi onv'giﬁ pid ahco:s'd:red for ons Fgf

obt ?&%&'@Gﬁ‘@lﬁr lﬁsoﬂim iﬂ‘é@' t8 2 m oy jYﬁé foiicaalis
5&1 Hpeed. xt di gh&ﬁ lc\ﬁQIE stréns t‘ﬁmah@@latrtﬁ'é'&bdéﬂé

-| n Fl'l'glsaﬁ:fal'am%,mcm &laRontol s’yeteaugrmd at anyecéiber s oprateitior 128 midasecondL The

scaPFmtrn sysfent 46 tfmmone@een vbpel thes shownfirst 128 waess rmﬂ:reervwsre ali P'Jta'sethwer efore

pr e ita anaé .I:]P er ?Se;f]mllﬁonn e?l%r Of 5ﬁ:I gthe ran :g? esm ipiexer exthe
oo SRR Lt o S Bl

. SkkatH rﬁ%nmep' tor SNg fei (ﬁ\nduallyl !Rg?\d
of B@Em:faﬂb“tobé‘&d&nb’idg afaimthe Buffet Ne det Gibﬁ‘hé'd%sftﬂemcﬂﬁmgl SIARP.EThE batt ebe
t r ansigipetietitally removed fepaeiengtrpfrargppr oxi mat byt Wayds fomt@rd)g@tdﬂd&uqmmapul se.
Lat sfvtteoﬁpemtghit;gn&ﬂ%iteatf!/\#w purfgee thieygh | nﬁbrt&f&g‘;’%ﬁdﬁltft‘sp t';?g flﬁ‘d?t facor ate for

e ortant 40
wctEF%gn rf‘rzytétemvxgéﬁrms a§|re Si naI fotb f our &ﬁp;é;:[) mg}rgg@ nem lsec;)anl% is

t he Gadshfittet.lTh2 8abIds iR correct timing of tRE €1 Ver s Forfnbt@lydhé s’baéuﬁd(ﬁ‘tl{ehfdﬁ s&ﬂﬂEH e t he
wor dsnstritteanputse.pl exer 40. Ml ti pl exews 40thelfeuraicoustc channats dffosd $ufficiepedata

interlaced as they are placed in nenory in a operated to transfer only the
transmtter pulse speci fied sgquence. As data words are placed in
signal; that is ended after an interval, and there- menory, they are
aligned in nmenory in the sane after the only signals for the nmultiplexer 40
are 45 sequence. Thus, Fig. 2 shows the interlacing of fromthe
acoustlc recelvers The nultlplexer 40 |s mords sequentlally obt ai ned

o o o v o o o e

i



7 EP 0 137 724 Bl - ' 8 points to enable
recanstruction of the-anal og . acoustic |logging sonde (10) formng N
time over- signals at the tinme of data conversion. |In any | appi ng
acoustic | oggi ng out put si gnaE® 0 $87Vi724 &Bent, the bufsfer 48 stores 1, 000

WOT @gin sAc%S e reconst lﬁﬁ&! £t AMQI% e Nis i Frni e
ac OE@E;IQ ap S:ﬁﬁeem ta Q@rﬁ}éfslo Ofa anre' bl% Ia:? 41: Qﬁggﬂ'g ondgb@&%ﬂ&% ﬁé'ﬁ%}ﬁgg)
hawemsgut lthenbuffet 48et@radi 50 pairds. Adsumiehe | Oggnemj}let's)ﬂ’nere !Sn | ifgger; i nput s

"et!’at @etaﬁeus(tja &aesSWtﬂfocslm $PON acoust it firgti muelgplexing hreeab%)r(%ﬂrhmaematN a
o B . it IR EGRRS: ber MR PEBIC(8TY v
Sece inut2€6; 2 feet (0.6 m tiple tcngecé#@mamsném.g FREHRELH) @EnrePRE 1 NY
of SEMdingidf Isotsemmdﬁzdeamleeaadabaet o be to said fits® muBib@xihg Frgbnstrul t i pl exi ng

rreaﬁgfelvgmlee anvmxamaﬂ%\devapﬁmxomt el y ever {dl fiigsal cofiveBenypeans (44) or(ed@tmdlagat aI
COI’]& &:Eo mic eco {r o a Rec f'rgt rgtga@dgo q@ecaﬁtt%_stq lq‘]sef' les

ob §Zeé@ then tbltran ﬁ §£vef’é{f§$ Qonnect elartarwral tho oot mﬁ;ﬂ,ﬁ .gnﬁyer
1, 0Qs Mokl S5EE Q80 MilfNecdhaE dTharagyond. Thif jaid N receiva@l; MBANs for formng a

t| nrslobasretd ofedrisfes THIE sichrdte €ablet then be tr alepbigital asla Oviedr midakd (AB) in SHicsonas

Feﬂwetwwadsnmepp @bintaat itpesmyf thehe But pand cen nad t9 Sbléggltelhaweatrmanﬂ%

m I F? éb@fﬁ ﬁ’ﬁ,’ riemt 3"’ buffer to th‘*of sai de?ﬂ" ¢ PE?W&? sqrigs af gjgital
tr Afed et :ﬁtgb:%a Trabendighl i® the  THimdng lfir% r‘éﬁﬁg bRk #RRLSq (48)

I N Bparticddstdrniiatd rﬁUtEileropEi‘aﬁdﬂSBﬂ fheer tO Cﬂ?énﬁl d:'bn%'i'd;r He&fhs%tspédﬁ%d addrésses and
consnetetred!fm. teiaslow chtege fttrahsfemhdeeanser aearns sfiddigia data bUff@Gieadat a worddg from
CpYRe it the” enablescth in a fofshan ?@HStﬁrffeé-ﬁm'ﬁe'mﬂi'tef MeAns ita

ftp

oca { ot si acous |t
i E . o R R

ONY;Sidb & thE¥eaBvar ot b GutdeB WithdLR dB8'SS &.edt sfaxelam: h@sanefp%saect ang (T)

rreaaegridarordrrnsaﬁarnmd hgitﬁﬁdaﬁl@d’adﬁ fI‘z@m Saintla Bigndd edpkdserthtie of anlacbadiic @lIs®N t he
opefeaisthyn enffantdddy the slomsgeaeuaf trapgfauer t er rfeares by hieoacstic trénsgtitten dold emm
sysr' Mo spara transisr @ '§ ¢ bt tran§F‘érbYcFP'dd‘?§$’aSt’F§'a"5% er, spif Lﬁ
d| gh reh rlIter breRieRina ° PR T8 B se of

2 ageous gé'}é)
%Bal@-ﬁa@dé%tﬂaoe Béeaﬂx%éﬂ :IbToGJ NQSH?ésEOF seans rolTRE&Ea8) Qonnbbed ROERE ARt e i S
abI ® dag theyaias be Varied. For insta®@)Xpé tideNg an amosddédnd mdtipidxig medatfedcdniroliife t hi s

dat aurﬁ‘mnoef ¢ata [geptere | comber omternaﬁsm tter iavetatien of spishfinst enshsecerderiultiptexing
acoﬁgseth%;'fgnT gg§gg*erpegat ENGISO LB Shatl r ecel VBRENRL (918 S thrien bR MEIES BAEA
cala s@faﬁg SO a0 @xcémis [ €T A Fine A SEIE ARl deP BuistRonF LAy i LY

andcaa.uadylotfyheoéu ﬁi&iAtﬂhﬁ&‘ﬁbuffer ht fOr m GacéisBiftdnsimitier AoRidradndve of an
acotnw iperhgns| 4kedataewords typleelly remingiasced by -t h@) bk dvaceystie bagihg butputsiopals: f or ned

gipldt bitd §'[ Ff@e%"feﬂﬁggﬂ"‘sﬂ;gw cambold r ansmi t - (INARTINGEMeA %H""%' E’é@dt’c"’r:thﬁ@ﬁ gentrol
pOt g@bgﬁﬁ Qagroéd;égd mere agggngg S% d "ﬁﬁg‘%ﬁl lrdt‘irst t@ms t or
hadiardePfem F}W’\ Eh@"i’l eef\ll b d fr iéxi eans t an ng a signa ' nput
to %@gxdg IRSLRHVHs Nasfl feétp 1ef60t=l0$enﬂ) foft he m)nona |f|&t series of digital words representing

| N 'qrelmis ‘ho@eer.ccafiens tsmpdy basteredden used thhweeitorddeterdbmitter pul@gt and (h) control
me% a‘h%rfh'é@?@d“'ﬁcﬁ"@@?ﬂ‘h? AMdt to s ({%2) 3 %”éaﬁd jer \sefigs &Y digftgly words
1

i ns&a G ytﬂeﬂ’é"ﬂ: VS(')"t @°g§§§mﬂt Tl t% pl KGEG AMRE N reoRYHE 1899 Teh U at i on
héta

sia Rt dltife AL whRh S HEdp &l&% nOr (i) telORBAtrafRmitdhg S8ard (5d) st te@Nd
Seclgrd otk banal s Bighé sngdchidan et thdhe sanpheterthgrtae dirst and abead 3erishar digital

meaygiodity of grayemens eaf ithes seide P Pt Bk wor ds wasgs @Oméﬂé@l’ﬁ?r meiw tah’eﬁlé"d? singhe
nunP¥PYF dat a words sent at i%e d‘Ft""s ’\? 'e'E!t aP'S °'i’1 does
e whi¢ is an the st rat suc

not e@peed the 35 (1) the m)nltoredf Ej e%D tic
capacity of the buffer 48. A typical buftfaegmmrgﬂaherates a@@uatré;ﬁeg‘eﬁtaﬂsmotter
noni tiofor usenid alvwell dorebslmpdtalikmadedpla Wor ds the/ pioosticl epedgnvecaigedint said N acoys#g t he
N asioybaneeus o;ggl A n%‘utfm N i agAedts : éthtfeQ?iVFfSI‘émf tAending tﬁé‘%ﬁié’ﬂva't%éaﬁ%mr
Can T e LSS o noor porsTo USRI oo 32K
dat §eBiithole 31 Sisbardelio 2L mk todbing bordRBA oloWCh ai d
di gemhame@yaﬁglescot@ﬁa% cwau&dsr ®an be Ch&lﬂgﬁdemrﬁoy&dbbm)}iﬂuﬁﬁdrﬁg baa cab|40
meanmitible ofievlsEneousotsignglai dorried stinandio s e ogreekin anr eerblema a lngte adoestijedatTe.
Al l 'e6?°"tfj?1t@ ﬁawe P%:nc e“g;ﬁy‘z‘fs'm)dﬂ;@gl ng neeg*ﬂs’a't ¢° ”t' B sa ?Hf&‘c of
feegatf‘glleg%‘{n paa gjgmsm (1) a ﬁ/‘feifl

Qs hdcbiver g@f 34; aggjot si % thb@teps of he rmn I tored
t raﬁlﬁjﬁbr&éd&l’y wh&@audumﬁlsmwﬁg akat her , thlﬁan@x}ﬁﬁﬁfg&hld&ou@ﬂ’b&hlséSyth@sdat a
(2) a second and | ater series of di gltal words to be stored nonmentarily in
menory and trans- 45 representing the N acoustic |ogging output
mtted by the transmtter 50 to the surface on the signals; and nonocabl e
at atinme rate which is acceptable in (j) telenetry transmtting
nmeans (50) for tele- light of the band pass of the nobnocable and the
nmetering the first and second series of digital velocity of novenent of the
sonde 10 up the words from said buffer neans aI ong the Si ngl e

o o o o . o o o, o, o




= . . — NN R i i

5 7 EP O 137 724 B1L = « : 8 points to
enabl e-reconstruction af the anal og acoustic |ogging sonde (10)
forrfng N tinme over- signals at thetlne of data conversion. In any

| appI™Qg acoustic Ioggl ng out] pu qu?s,é the event, _the buffer 48
stores 1,000 words. "Assune ec e Nis an i'nteger; further
t hat P'H@s awamlq cecmrge@nwflthe ecaian 500 acoustic {dgying sqnsle ﬂmfptni"pg Wsimagvareans

(38) ?détq(zﬁpée Il"( any| f t he QaBSQ ustig, @ggl g‘%‘@ﬁ"ﬁ&"als frgm the
o D o R e s
at a iiiseconlis dpid: dggifig Iﬁol |§' SR VEES; pits EBnRébted t@lh uth@©bf shitd NGc tigoer

secontised inde borehole ata( ofsgtfeﬂdsﬁrm)l tipl e__xre enseans (40) connected spaci ng

of 50@%? g /108 § g@ éh%;%o be tﬁa § °%F‘P"'P'F’F'g§m':aﬁ}§|st( PRORPTY

meansgoea g, & aig W y ever¥, 9 (Mt‘é’% digital
4heo ond ﬁn Ty e

conv egdeql thaie@.e%a wanmeda Recal hsttr
.obt ai ove€l1,000 rdi€rosechrids 5t orfeahifsecdnd. THENNECt eding Gnéaad €br FeaMMYda Bitet bapddeserieuRr

1, 000datg eandhrncendsstgredome atinid isteveind. Thi @gltalwondn presetativé erthefmtrmt ﬂgpass time

based'eisePhP'e§b6‘f‘ ‘l?%t l's'é oﬁ""cshé &edi:r ansf er ?f Fe"’&"si %ﬁ@ i n%m o di g| t al

Wor dste?%ﬁfﬁ%mme | Si Q;”a'l\fh gg‘é& @T | rter mef_ms for
| | §eo QGG dard vmwsk the buffer m sal d Neth&iRg o foimatled s 4 SHhiEs & digital

t r anséue‘ace This dats transfer adcars@nadoh GSIOWhe ( ewords fiorh adid catvertdoufebies; neans (48) -

i n safaie t%%ﬁ@eaasehrméthe opecabls improsesy . t 0 obt #l me@adortdrrmswvaltal mords fromssaid gnd

conne‘t"t %"’lnif'ln ac# e} |ow(g€e PP ﬁ{)%’tt;'gr sdigita copugrier (npangd Atio deRcieqarULF s r om

20 n
se it then@ éf@ﬁe I’ nég gr@ oggtﬁ‘?nrané?n:ﬁn:gerrﬁ:%ﬁorq;eaqé &b)t al
gfﬁm.on :& atnan&kae& dBle 16 Granbhik at suc SoripriSih@8h acoleficd mohifo? Mdcadt Gn the
convethiseatamm the @lemetnhiadnsihiner ipa®s band phdd rennvod cabbre - acosds aansmitter (f)
-rreans“f‘éﬁmdher reesiven tbﬁ girfﬁ@lw'tmvtdigtaf rom sa‘PGFtWG‘e annpuectupfathe $ondg. tpdeteshansn t he
operafl:f?ﬁﬂ .'E glarity apd qyality Ef’f@?t er®nmead] éeé'?”f"f@ﬂ° %ﬁg‘é%“'se -
us ced thesl eed of fran orme g coustlc er an transmit.
Syst efhitel KI %E G1dPBe tranSfﬁE by fsa cBustie tranmitter, I’aor
d| g| t 1, wlaktawbtahifer.s maaet o26HIBIB HIRJEOUS DREGHS € sighal Hn.enmeaabb@sd hh&'puse of
weatmlmonqcablaansmtter nmoni t or meansing #8¥nsa nonocabl e. The nonocabl e
| s ab| §°ai ‘i 3 heen used anU edPitg af aco F?’Emhﬁ’ 'tsdt‘s’ [ceRngeted)tq ?\i""t’i"f&t this
‘data 3" &‘, i (gt &Eﬁﬁl"“er | neiion f?ﬁré@&i%q ,L‘S?t.% g
acousipp efnédiﬁfﬁéﬂ n%f}r& 6rt.l €CEI %e@;"s t& mSd&erigé f WdkasGad 5
I ocat BEBhgtBé‘iﬁdelﬂh nOﬁwbérhﬂdSt@mﬂﬁds t 0 detafativ@rgd: degradati on. The clarity
and cﬂaalbpwyﬂqdfwdengaasvtr@qs ot exc_e@d thef orm a sytralmanisgred renstitter peises ffroprsaid
acousypye Jﬁha %K d‘é?"“?s"fyﬁl% :"«,é"‘g WT‘ E‘P 6"\8 "Traa; fer. formed
by t s 15 §§rhfgf? AR t;f}“ansmt Infify HbiY sl O ﬁ?f?iom.
“pot enigkadrl 32k Ch do e This is nesh sbRai d ACOwsdnb fo & rﬁamgm. By said SRfitel cORRHEIO
had, fahe vaichwai bamﬁgeﬂ rneSelydIﬂ/Sjla’c&ngae t® enmkdne tb huperatef lathrisaig f&stsargnalcondnput
to sdeaermmrtm Q'qv Pe"»t'ﬂfu'seafefromhe nmonooltiplexing means to form:
?f used atRHQ/é firsts ﬁg&@égxg" rds ¥ 'H?seE‘dﬂQt r ol

IS
rre%h}#% %5,: ' °w°"%ﬁf @aﬂ L '"'%éabsi sfﬁifd%ia to say, (zi"é"'é'iz‘éfﬁ@@n gteﬁégaiéﬁfﬂ Gl words
i NSt B ®8 storeiembrhéRBarilydif GnewRBOEH trab-t | PlseX i iBEresBRABKRLS theDIN: GRSUsE® |J>ggn@ dutpat i on

of dab@ed:apheutrmsmr betoshroutiznedtier Slgnepeardt | on of said f| rst and
sec oqﬂ %ii fel"e‘r\%t'ﬁé‘??@aab'eﬂ'? e'le@:§ '@om W(blf‘i' te‘e
. b h t IS
maan% e on@ mag‘?themr dS r@ﬁ T Flé’gsbqpf rgm %rﬁ? e si

ati vegof acS@s‘Bc%ﬁa éHdh& ift the' cablE atfdsek nddO
-not exceed the 35 (1) the nonitored thaeRwhithirdters Igsthae theffiksd AMeSsatitthat
capactaigsof the buffer 48. A typical buffaasmghag:hustlcermgytw!sre@romrsansmusticer

LI TR ——

noni t-o ,Foraund hogm} erh 5§°éﬁﬁaﬁ’jﬁe\,\mds t F'&i‘P ﬁa’tgﬁr%{c '95 'egffzei“a";? t he
N ac g ic € ght J, v m)ry
can :rsec:rrl Iéiada&erfreém&.cl BEOT POT at @ebiver 5k shilethobitls émgy Tale.OF
dat a gmyszlmde sifed and sdapted &t jpassbgelih ehe ‘M2aASmdétiod birecodstyi lbggng th byweyal d
di g| t“&ﬁ" hymho@rﬂnérsquameétbvmedhogsm be chabvg@e'er’f’ehel e l'é'can?gm&t'c pulse(

| '19'9 Facf°;l‘ of 1 ﬂ}fnd secdfﬂﬂ's B e 30 ‘(;Jie?@btf
A| | u | ta eo% sugnalst' € nean erein the ca sm ha acou i€

°r Eﬂs}»c s§¥rb 19 an ddhdlct

feet cQ ried by the sonde, (@l) fi r'éé‘etlve?sQﬁd 73] 3@ 36)d:lngh5 s'b'ndé’\faroéé‘erve

repre:&molleugorbmpedamlseqm;lsmmver cannot Si oweHapplng séceved] scustic signdlfae the
moni t otek o t acaystie neeaimersp (30s 83; 3&né3)mem)ry mehedeomprising e 5 rgggt us_enabl e

t he ofypepriedby.and '2)‘9'%fd'§%'ﬁ'6ﬁﬁe%1ﬁ8f‘q At er®ser | @ét'ﬂ'ﬁmm"&at‘aw Pyatbaes"s“ttor ed
nonentarily in nmenory and trans- 45 representing i ¢ | ogging
output mtted by the transmitter 50 t® the sur al s; and
nonocable at a tine rate which is acceptable i r;(ﬂm”mﬁ, H% try =
transmtting neans (50) for tele- light of the ba pass nonocabl e =
; and the nmetering the first and second series of digital velocity of —

‘ movement of the sonde 10 up the words from said buffer neans aI ong

. . I



l
: supported by, and longitudinally spaced al ong an 65 (a) transmitting an
_ 'acoust,i c pulse by a transmt- . 9 EP 0137724 Bl
- 10 fer (26); ' Leiter fur

akust+sche Daten hingt, und welche g%) forning a signal by monitoring the
acoustic . vielfacen d ei chzdiP RiSIsT#hBE i nfol ge elhes pul se
trangmidel;er during operation thereof; Leiter fur k(T Dafsh Nahyte0ar gielerl ses
von el(mewrnﬁ(ghaidnal bg)manmdartngpleemursgc and di gelfacirn ogleEMItdamnm@lgvrgﬂeﬁ ems%nder
| an ddse tan g \9" t*geibfldet for ae'f'4'$9§t ﬂ'ﬁ%ﬂ?'?ﬂ“@ﬁ/&?"ﬂ P 3 delg
L time (ggﬂ%’F"§°"'"3‘§rSal'gg E?%ZEI chn BB oz e a hher O M a e Pes of
digi { to‘f&ﬁ'&%eﬁér&f & b?ﬂgrepreé Schal $cﬂ£l@an sR¢br (38232, 341 36)36i9 vortli €
von tha@casmiysises pu se einer akustischen Vermessengseanda Ki@sgetschen

Ver rre@mggg;mg.gm{l ©O)ds frest memory d!)thest or | nggqmewqjing'ratnaﬁabm"rdd% dprgn é"ﬁ%’@lch ] e\erS/

|n La abstan en d g gngssonde N zelt
oo S Sl i e T e
over &Qaicr}gce%e nb(}(héb\ﬂﬁ% hole app@i}@@zﬂn idﬁtlSC

Ver Neshing Gn- NdBE aiBsiSirom le@chUbft thagN f r om t héb)tersen Moitibleetiminelold8)t mic NoEihgie- at N

‘gnal escgiversien Errpf angern erzeugt, wobei Ng@l:ﬁeaeé'edsitgiawercebe%ﬂ%‘“ﬁ?'wﬁb t he

vel | si nz:sl: rs eanoverlap hzb r%g_mad I st f aérs?e% % nr?e.ne RAI;JR eeaCh
of tﬂ'%g%glglgzu:g t:me mtultx %ﬂﬁa%g .Mdulé p| exer %46) é% IQ,I Eg Hq

:_I‘ €CeIn¥Lh Series of digital words encoding the N (d) Dlgltalwandlegﬁﬂel @dane Cﬁé’l ndl @iner
Ausganatpg sibeais;N Schal | enpfi nger (f) rruI t [ p’stsuﬁ hWIheglwgrueeqmmnngn Nepweiei ved
15, d&igtasion|tess digite! gjonds; engertinag pdund die

(c Mmgt %gna k "Ué‘?F"@F%ts%"r‘fe’\‘Fér'Bd'f‘ﬁjene |\/L| %.HBE SIS B:E% t‘gL gkﬁ:ﬁ&? (i;rzeu-

- ult R)iint@zﬁ'nd:el ﬁ@*mgsﬁdggangsthe&m i tt el fhdd) ntspr o seﬁen“ es of em

- WOr dgcofétic Aatanggrial Gorluctor along thé @3blddi Qi t al \A@éadi-g%lm HateBbuf(edijtel (d)an mtbrt Vesu ner
anal sgpperitiggithe $§9nde to the surface digital words 25 messungssonde, dleargdle @l@lyemrmmeb keit

ar be |"ttEﬁ"r';?m‘dY &Rfeﬁ'@nimm"' ‘g% ageusting th 98?’8‘ ) :Wﬂr l}pen aug:je:rlgf
egl‘.' il Pﬁe .%%qe ﬁﬁ’%’@' osseny .ﬁif#ze Sighal’s®in a
Spech Sequence auf fteat, &lr&ﬁilﬁﬂg ﬁvdl‘l@@u@leﬁbtgailwor ten

er zeu-3 Nﬁ'fmi’okl ‘acodRfihg to claim 2, wherein the 30 . wandlermltteln bestimmten Adrgssen in deredlgien
Aus gBmgisBedpigriaEont te awumhah#mng-ls (i) te a@n@@@npmwm‘i}mﬂl{gh@h@ yAR@en:al o

t he
si ngpas verfeidn F'Q nwms rAcifst o ¢ dat BERMIES) (B a1 ?H " bl o
o R R e ey o ol W B et T,

%S i MESSUNgssoB llseddlé? naha eﬁbﬁ Ende der Vermessungs
D| gl tal \Aennddwed m:dotdaig toncldithe2, nwieBdiny I epr esade |angescl‘mssamm tuod exckiche dlpgnva-
angedigitd! orpsemafter nlua firtlintanval etendigitabr t er  Reunesmitiel pia SignalcAaptian wan 4T 'e"::and
e N°'*"§5'9WE o R s Soelelae (i ne Rei B Solf "'fi’:dﬂém Z§Ee'l%ﬁ ié;&l Di gi -
wher gih eg,wgvorrai‘f Stchrsing| OWRT ﬂbe&a Renallmonbr TSl Bizbgf

auf zgy nlﬁE' Sfir: tllﬁtﬁﬁlalrﬁﬁleatlve of only the in die zwelten Multiplexermittel emgegeben |rﬂ
M t glonitaded shusgic eardsivirier aipmadr t € aus den Di ghl)taaldte e3tenAmrh!w¢1t9d MMWd ' to

62 A mhtepeuamgtdfre to g@gm 5, heeRiner i t t e PRPepRb eggﬁr e elten Mum ng di gi. -
m)m genﬁ H’°§fgﬁ§]g geﬁ;cenve r%¢§ %gg t &ﬂ”sﬁfrﬁ |ldu %I he von Dlgltalwor-
Dat e ermt n zug ef un CONyRleh eéﬂg@ igrt tal words for a
first 7tAﬁﬁtﬁoﬂhﬁ:brdlng(t@halg]ﬁw&ﬁhIHII’IQSm ttel (()2:& ierwadietan Sedizbdusem-aus/dén f r om
t i mefosguands theemonitnetl BénustiEafransmiter gi ti zi Bherwaehungsavittetnfiir dancBehgligenger und
SchaPpiprab ifidefiped "de%;F dlgﬁa'd‘@FdscScﬂ?"gé:r’ﬁe% N acoui %’ dE" N akstisehen VerrpersinesAE92995s e c ond
Ver % %ﬁ{fwéhﬁ&o c [N e' nen #Egtgbwrﬁﬁt\éﬁl\ den Steuermitteln fiir die
tﬁ:@@%l‘d:d’b&h@laﬁ% 1 S¥RefaiitRe der VelZélﬁﬁaEbfﬂwder‘bagl isieRing it roR QEODIGH NQ t O
cI ai BteR of ridipie@dng includes sequental d@nsingjeschl omdiesmttelmrdBeteébcmeerE!blemmwe'-
- di gi PN agoystic apdlecpigndiscatf § muitivierjo@er val ates MH'@'QX&'I'"'“% it
Si gn&@rigg®t%em von dem Schal | - wor d€° f r? (E;Ey q‘g %%pﬁ,gﬁrehyers
sendg;teﬁgxyp}ddﬁ; en und ausgesendeten Schal Ty p&gﬁﬁlh ih& Gorf Bigic! @i m
2, wherein the energi epul s entspri chta|w@fehaaeﬁrecrteﬁddef ¥ caldgptischen Ver-
di gi t i"1zVardchiungmer Dafentdfessiwho ghd adr Vevor ds  oc oeesungrpfusganggsignalpiieid der
Schab"l‘l’-mpt"cg;?:e‘i Behepchrpie viel 2“8 ich- 4ag? dur M{é u%”ﬁg;ﬁfmﬁ“ﬁ&(%ﬁ’nggfe;&@m@at ive
Of Omyrltg estreckt \ﬁer e;mﬁt% :3' Pl exelgrﬁi :E%é‘ %%mWDEJ"PU%" or ed
u%Jec fre gﬁ ?t, § r@18as Bohrloch tein G naaﬂ\z ﬂeﬁér&ﬁﬁlﬂudﬁﬁuﬂebw en
Mul t bpthéx@r Uhd Teﬁiber&hteAudﬁ'&fanHil ésa®r di Ng D dah aBshribchverh@ssdhgskabel mit einer :
ange Sclirlocs@aness Bgekabsl mit epbm (ekBgerz ur o5t emeriter@pselivindiakbit, wiisr gRsingRIrist #f dihe
second interval are repre- des Betriebs der -
Mul tipl exer- sentative of only the regreived acoust.i 45 mttel
fO .die Bildung ei ner Rehe von Digitalwor- sig \Iuﬂlmmm\““‘
ten entsprechend 7. A nethod according to cl al (D)
den uberwacht en Sender pul sen aus den four; and the noni t ored acoustic
-t ransm tter Cberwachungsm tteln fur den Schal I sender und 5| gnal is

N Y 1 N L o M. T 1




| Bohr I ochver messungskabel nit einemeinzigen * 65 zweite Geschwi ndigkeit,

5 d| e,gerl nger ist als di.e 6- 11 EP 0137724 Bl

ste Geschwi ndi gkeit derart, daB ein einziger zei chnet, daB die
gi T wort e wahrend des zwei - ' | s des Schal | senders N

d| g| tal e ten Zeilintervall s% agﬁaié%gﬂgenen akustd - Darstel |l ungen

der Scérste | Gasemindigkeit :ueuag.t daﬂde:e emiger s C henzekn@dt,a@s dig éditelvoen ivSipergdee pwvei-den

N Schapgha! Fraﬁg-é? ﬁe% Yﬁé‘ t%?é %e;%g%;;m fr:ag re'g\nfggmhn Akt uch

2, dad§@'§f‘s ﬁ’j%n & ds e| nzi Eafn e Seh aeken

zei chn&rr,An Em%cuaﬁ ne r. GaB 035 URRhret el N gfich il T

ent spraGbdum Schallempfanger entspredhi@n.ht e Schal | Se\ndﬁfeSS’oogﬂ&éndeﬂlgdﬂ Nn Qe Dtgabl%r&énen
l 2 Ver f &Meéahrmur Fetisthen Ybreressiieg Aiesssung ei defigiert ist, disf yam eﬁpelchestm ddi Sondem

3 @Fermc%n 1 eﬁﬁt“er hal b f@[nH r eayﬁ@erqud korr:elatnon
fer nu% g@?ﬁdm@gi ego%cq‘bﬁw glnggakoyor el gfnl fih Hal P h P @'er? mR{Eee e
igfdle GHEHRNING mit eind VidizaHIG Aok AAGRAR bRkl
das ei Svasliemipfinbaye (30,132, 34,636) i 63r Sakdéadiri Sche zeibanet det Wtgbridde€MultiflaxeasIN bklsa e
_ent hal Beobaghtyngridbertappradd/i empfardener gaku-N 8. schipiaidasiorelanaetieinandan mitginerMutti-
dadur c;ﬁ' ‘g;gke?ﬁ!f‘a'escﬁe&f*’l"‘éﬂﬁ‘l"a‘ng’éf% @igo, 32 34p\eEAbiastiatg apoetgsighwerde .

zei chnely ABL AL afiEReM 1 b oS N lilpibgoBODaCNt Ung
“Qber | agpg&rdsy);
ei ner. Mbl Bilden sihessSigrals diicy Dadreachgel@nnzei chnetAmperet [de cdieete de données destiné a
| ex- mpg{!ﬂ:ﬁsanéerg_y I@'guangeqen\ﬁeqnggn Schri t t@re utilisé dans un pu:ts de forage pour obtemr

(a) Ll (Pigitalisieren epq e qui’ch & rigpaux '"”"Hg der

: z lg az ren emes sten & inte proyenant e N réc eurs ous? Ues su e

{‘il Smiﬁ h Uberv@a? ofife exploitationtaco aé)bnf eée
col | eatemeden Waﬁe&erdeﬁtdbmecrﬁup‘imﬁ pul ssedaﬂa{s&nmhét%dndae%anpagﬁ: fdla

Atre .tallba;se dans un puits de forage pour mit éafaragee) SLNbértduepbazxnertahmd'ex

Di gi taI {dk Seqi % %%@s Digitplwvpriein eineppSpei-des?ssi gptedigionds mi't Pendendnt U Gal eprglucteur
hofen obbri

si mul t4FgR: é‘én§er‘“’ku@£scﬁ'<9se' gs erstg dtf@u ﬁf ‘E‘% f e 3 unel Oy St de
N rec QH{ susHeMle é&%&n%&%ﬁul §r$ Nd Urgu% sti dAbdt d'vhWmet-
Bi | dursghsliempfangern [eatlany RmSBdhABcHderg¥-Pl Oi tattb@mc&ﬁﬂﬁl&tduﬁﬂﬁtea}& QI‘H@S@, apjardne

von Di n-tla\Id\BdﬁQneqmeSGndog#enalSdthai jeqro| S dar -de collmage%d@neﬁemeboragtancee our
pass erde hqllém (a) N recepteurs acoustiques (30, 32,

oo e (o SR T
ei nem Q‘iwindl diten; IO oitation e pUI au;@@él
-der SontkDigitalisieren der multipiexierten N Analog- 35 acoﬁﬂqﬁhﬂmmummusﬁsﬂqms pioeG

si gnawenslpr:uleiranéghe(eqn &b NAnegsidrale| appenct@!‘\t @km@smtsteh@p NSistyyramambre entier;

} desremiers iplexage (38) -

gld!stglesf I re %g'n er d|e ﬂ\gmlﬁnagmgdnggugﬁ :j réigérenant en%reeifon(ﬁnecteeﬁ aux sgrtl s?esd un

en Sequenz
enet - ivaémA s aEﬂa amgern ent| ang dem Bohgl oc (cﬁﬂé}&seconds moyenk @ Imuliidsdel [@ole
support@ aiubéreragmpeteder Highamerté, drein, und Biochrketds auxiits plereibe gosoygnalds reluti-ch -
en de e'Ch‘tiée'?r:"&er‘@tha @he‘éemﬁlﬁbes conpRig xﬁgﬁﬁt Jder N Schal | e efnal?eg(%
( a) 3“ gé’éiépgémpg gbee@#l ttg‘e ‘@ém;g 2 34, %@; Zﬂ\t :R@ﬂe?p eﬁn gg ? esse et co?mectes
ensugnale teg PHuxdits exage pour
d eXp|déh'{tﬂe S@ﬂl&ﬁbe?\lda‘m@bélgﬁdbgml' Ehnﬁn t er Stf&rl’he\:lmde Eﬂbﬁl lté@rb une base dé teips (dk0)
et esphewsgutasgesgwingigkgt toetnget alsgdieudi - Gosathwumeii elereesentant les signaux de

nal e, % pwirgi %‘I@“ de s0 tleke d' expl 0|$l° dGﬁ"t all ererrl‘ der -

i | o TN A oy aug 'zfs,eai gigms
P €-sesd hvendlbirfds B@fen &vMQ ol &snon numé? nregls

r eceptkum&h t@@irﬂl)ngi&twama gé\msbelemmwer kodreerdemsdanoﬂaregmtsaanwe:rntae Dpe série de -

(b) detgnash meg/ peitenigeitintargaliphusx age (3s omermsao@rpmenme@w mgivenside
Anal oq‘%‘? ﬁ"al §°’1?Bﬂ'i‘ angersighalfm digtiaiifietn ent r €88y ees sorties, des

es mo ens our es mots numen

renden gﬂféh?énvr\ﬁmﬁxs fdctf? Hﬁurchﬁ bt eR Secﬂn @B?ovenant sHitsCh %\feﬁy 'd® conversion
aCOUStzbﬂM@S dal3 Ndiél © bt hé R&h; dedErste numérique dans des adressed @pécificésCdesdi8S

secondsitinewe Bigitawomnd dlleipjvexdgeN ehdl)- (i) Fendyebedd tmgarndgatonokes nbhériqies: wor t e, |

diei rf-mpfanee'nn@é{ 65 auxdi ts preniers noyenslatidesmeiyens.dedentidsidmission aghupti-

Cber wachi &F 1??2 D D S ahrond. ceoP| SXa0ei ey CoRREEL éé';m%%ﬁﬁi%i}t
Si gnalgdns i sae ?uﬁ Bigitaworte. billprdleS DY 08 sl eaitibsbecl iHa eltHims bl Sords4)
der Sanelt zdémdaibefdaektér aSHARIsEHet s@ng dem eigdat détecter etfmstormmarstgna réphdsen-
prem erzeugti t esse et connectes gen Leiter ftamuvakiopuisooheubmuefvonépral kemet-

ent | ang®- Verfahgen nagh Angprueh 5 dadyrel §ekepenstsde tRTTPEquUBtiuR BiFEMissdarediementua2ssytide
“tragenden Kabel, wobei der Fern- . forner u&e—sGH—e—H—Ge—a—uﬁe—base de

tenps de ubert ragungsgeschwl ndi gkeit geri nger
numeri ques representant | es signaux de erste I Hwﬂmlt
sortie desdits N recepteurs; 3. Verfahren nach rch gekenn-

- (e) des noyens de tanpon de donnees nuneri- zeichnet, daB das uber wacht e
=S| gnal des Schal I_- 50 ques (48) dans Iad| te sonde et connect es auxd| ts

o e o o

npf angener aku- sche Anal ogsi gnal-e nachei nander mit .




erzeugt .. _ ' - ‘ tant une i npul sion
acoustkque fornbe par |.'enet- 6. Verfahren nach Anspruch 5, dadurch gekenn-

65 {teur acoustique et em se par ledit enmetteur acous- 7 13 l
EP 37724 Bl 1 ue, ledit contr6leur formant un :
signal applique. ¥(d) a m&*rmﬂ’s@r"3%?214'0&5l nuneri qued4dans une auxdits i
- SecCaiqds lean Yaidietfoimant drdighsiappliqué : (d) & ABAGHsE@esthidtSnUndérigasadens upk) des '
noyeqqsdﬂdeecgthde; Itmtexnmct 6s memo- red nsaa snnabl | r une liste des ,

xtqcousthues
che SR Gty B o, accsﬁgt e e e
f onck Gehits SramRRPdec moyens e multifidag€ M s€ A phitd RG6RY Lﬂ!ﬂﬁﬁarlﬂ&'@H% ighdl¥fogidae 40Ng du
di t Sepwapldtecy orradr ube e&rieciz mamy ewrséride mul t |pphneuaqacun des pukdeptedre; f or age et 3

for rﬁE?s remé@ntgntal anal ogi que A de nmni ere (H ¥ owitiplexernies designrauy englegiquepuner i -

partl ke rlriff c é‘? 13 :sllmc {9 iu%raYeg qyes rt,at;gprsssc@maaqppnt a une premiére et une
(f) N SiHeeR 85 sarteonchbeshih Enoaana' 001 GUES 3 aimaiess hdTRULSHA00 SnblogBEt eUr  *
conttstﬁ £es prove- recus se chevauchanimuiipib6s Br QRd S4re R mbidehudRduesiudi t _ i |

cont r(BIctesmnm}e@nussanmonmomﬁcbmues et cddint les NGignale ausidgieees; (2) les N

si gﬁaweseésrgweﬂ#@ca@cs@sqamquréerdpwpl oi - (h) ynémoriggerries imaty nyressiapes<iodats ux l

an alsgd? mls tlgr dlts moyens de conver- 15 les N ‘signaux analognques dans une séguence pl exes :;
e marniere a fai fonctlonne écifiée, dan émoire; i

eN UiBsSErotred8 (ks sUT NaaN el i) des R etmenie: taTaarsiad b Har H6QE POT €5

_codarnmuple%gemosﬂfgmwx anal ogl ques dans lsesiié Bngoy &t carBudtaiBR Bigup aelr

t enpdili une premiére séfih)deamate mumégares | es nodennenBousoes lqﬂo@mdxtcablesunpbrtant

nuneW%‘Sft‘?’Br‘Fsﬂﬁ'P”'F'@%sd‘Fet@"ﬁﬂ?éﬁ@'sde é’?)nvéars""de %m“s fgg‘e ugs ecoﬁt'éﬂ;:g)g ques

daﬁs)%gfg HEILGR. 2 G0 JURE b 12, TR0 @Iﬁla“e it < rocus,

- SPeglds refteseH@hiSied R sIFRAIY debusti %@S dits BEI%%Q‘%EI% se @81 E;{ﬁ @Es@ﬂ#ﬁetﬁpyens
de signaux d’exglbijation; eei ectuer une t6l eesurea prefpidfd vitessele | a nul ti pl exage. pour

f OI’ nﬂﬂ des moyens d'émission de télémétrie (50) s@nde IaaPrIocﬁdg selen ls@udbndwmlicfﬂwél\eqldié

d %m @ﬁg{}g Iém’eg}leée etdeila de npiss Q‘A@rgvenant de l’ em
sec nae Sel‘l oV 1 S en
acolh hTHE ont "écoﬁgf;ibor tant d‘émw%g REvorEde to 'EJE %lﬁ?] ufle
Onﬁd'uﬁhed(dm&@a%usth ans ecabie B @Re es MO kémpdWdBINd QLS aﬁﬁlm%lﬁ BhRitslsdfe- | a .
Yon;secetlde vitesse, cette vitesse étant inférieure & la ment les N sighaux de n"&geptetre ab&pﬁcﬁﬁe nt ant . !
| ' i R{SNee wiesepcderpaniéregjuiung squ eUlri‘eulseconde Psflﬂeh@"(fawné m‘tqrvqﬂedMS nuner | - '
o o AT AE P SO 0 onaux S e
si gﬂ@rﬂénq%g@ﬂé‘i'éngnléﬁsacgtﬁlque reoud N | equel (PR T RS Semeny ﬁ@&%&ﬁ% s
| nf esckRelreacdLigidasdeofresPsitlant  1&FAV@E; ©@F  des N récepteurs acousthues
pr e#cesmee mpémse‘une(qewe theilsiopyitsner- d' e s SisoProcielé seddrdatsveridisatidn() dans @Suel 3.
'Pr o@@d’%’ . USn xIpa arteveaggidsclzatel (gn 2, dans lesgiqemesdeuméripies. qssr'I‘:EOtf 61"@%%48 de
S LR R cont - R ANA AT SRRl B ous-
sec P @R Ui diFohb SABS DLPVE conver
des (1piuppsreapai WHable RS leGeS Bickisle MDY ENS dae%eampeélorpateweddeamlsl dai® RGET -
da t rmv rwsmseﬂ condugtevaildeé sibwaerps a patesimotsthumdriguesipendent tbrerod ntervalle

%ﬁ’ég 'eE‘?QEﬂ“E" aa°l{§?‘|‘é;ﬁs mﬂS reprpgentept ﬂ‘é’r'?)s'@ﬂa' 2alogiane pegusti- _
ens %L na %&QE r &rsiggp he&et t4§ Vi P‘%g lgédég Ia }eO;n%[cbt?b“rzed Jeauel 30
_ment,a chdn &b&aauah ﬁntr cept eurs acoust inJuRSsghll 8 'Julir€ ! (b Ssigh@l mQ@ﬁl-ere

~qu' urna ésaer\sehe uneriipuision acoyBEiqMEqiat unin S ecoBcbustijuercontrdle eekedéfamdsns b Otiots
d' eﬂ@P'@ﬂ“E‘zﬁbort\Jst igue g(Blrrovenarr‘lt dudi t errevéme"qeugs tewmeﬂmfcereﬁ'esemorﬁel daa
revgrﬂ uqi H uggti;gsa?&endg T}éﬁon?:%ggng] Z(r:O:Jﬁ e%rgc‘:grgl eeplt:‘B ‘gypggs] E%\[/Senr e\g fﬂ at I ons
s

aCOUt(d:)letﬁJltl’p%ﬂélﬁt ahl)fnéNser le signaSAiBkn des not 3, mmé babmsrepémeemm daaeub@trent
.r6c®p!lnemesdmcorumtanquese ®ows geipomelant A Fomération de multhBxaged@ssidte Rexxpipteeur s
aco rsinstant €pa @ 7arorROBEITTRAI Ve’ Lne sétﬂ"entlehgl!ﬁnw6'9"11”‘@!’\%‘?9"!"35 acoustj-
Prof ,';ﬁc AP AT Ve BREFTIT BRPY, adhs @ o1 IURERY S exRigration de multi

Or Mes nuner i sees des nots nuneri qugs Procede d' exploitation
acoust I que dans un appar ai ssant pendant le premier intervalle indi-
puits de forage au-dessous d' une surface avec un quant seul enent ‘|l e
signal d'6netteur acoustique enettedt d'inpulsions acoustiques sur-une
sonde .40 controle. (10) supportee par un cable, dans |equel .le cAble
6. Proc6d6 selon |la revendication 5, dans |equel nporte un seul conducteur
de signaux de | es nots nunbriques pendant | e second intervalle
wonn~es acoustiques et N recepteursséacousti ques ne repr6sentent que

| e signal anal ogi que acousti- multiples (30, 32, mm mﬂ}mmmonde pour
gue requ. observer des signaux acousdiques recusmmu I Proced6
selon la revendication 2, dans |equel vauchant, |& pfoced@ cdnsi'stant:

N est 6gal A quatre; et |le signal d enetteur (a) A 6nmettre une inpul sion
acoustique par un acousti que contr6| e est d6fini dans les nots 6netteur

-(26) ' nunerlques telenesures

o o ' 7 1.\ P S I | - - o, T O~ a2 ox D




