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4A, and 4R.1eads6. RepiosdntatiedgiBes6r ritistiredna lRbpacitorsof Pig@ta BB foidw ih asbid 1. at  DC
frequency, a lower cut-off frequency [err] followed by a gain which

increages with increasing frequency umhBlEla boost gain of [err] is
approached at a cut-off frequency of f2 Cut-of f frequency is defined
herein as the 3 dB point above o e gl ght line approximtion to
the gain or attenuation response qﬂ.a gab@, ans 0 attenuation versus |og
frequency graph. An inportant featgjre| of gidYngsijnvention is the placement of
the sp¥®ctral shaping circuit 50 imzi-vnaumﬁ;t@g,g 30. Typically, the higher
the gain of the input stage is, fhg | pwosddnmsequi val ent input noise of the
system Placing the spectral shapimg Fi n618dhmb in the input stage provides
gai n boost before any of the highet"npi sg2ednmedfi ts which follow resulting
in a Iower equi val ent system noi $erst"hpn Bé6 advmspject ral shaping circuit were
to 25 ®be pl aced in the systemf ¢l¢bw ng thérFnput stage. Seism c signals
returning fromthe earth are applli®@l {rom85#gEnsor such as a geophone to

|l eads 1, 2 (Figure 3A) to differential anplifier 43 which may have a gain
of 4 or nore. The output on lead 44 is applied to the positive input of an
operational anplifier 51 of spectral shaping circuit 50. G rcuit 50

I ncl udes resistance/ capacitance (RC f8edback network which applies the

out put signal on lead 55 to the negative 30 input of operational anplifier
51 via lead 56. The DC gain e[rr] of spectral shaping circuit 50 is
dependent on the ratlo of [err] to the sum of [err] The hi gh frequency

- o r Y b1 o o, o




[err]. SeI ecting the |ower cut-off frequency [err], the DC gain [err] and
the difference in gain, or gain 35 boost err]) in dB determnes the
proper nunerical values for [err] Eﬂ'ﬂé”ﬂ'{ﬂé stage of Figure 3B is of

i dentical form as that of Figure 3A except that the resistor and capacitor

~val f. Fi b
ehanged | tC@rtg bl ool O R Wb L 0 ol &, ooy D
[err] ”By ifohid'ado, 51, 089 b @bﬁd%{% ! &) ah o) o
' [er r] or CF’lQ%%I @eq% Eghtﬂmgct&rI é%é ﬁy i’ %f(ﬁglﬁlf stlrr:q:h%leQI w?@ﬁé%@ad;ﬁéé dﬂ:?st:

[err] ngy I nsert I n the cr rcuit 50 by opening or closing swrtches
[err&}j [err] to |nsert or not insert [err] or [err]? in parallel with
[err The switch [err] may be cl osed taswEununber of different points

201- 204 to change the anount of out put signal on output lead 55 that is fed

back to the negative input T kT Ffe’ér[: la | ead 56.
Represent ati ve val ues for itorstef—Hlgure 3B followin
Table |I. 45 5568 | OTABLElI [err]

87 ohms [err] 261 oh hritd99 er #]176 |4, 176 ohns [err]
25, 056 ohns [err] 1,516 oh®B [err|] 88 1, 1284%NB230¢(r ] 566 ohns 55
[err] 1 [err]F [lerr] 204 1. %825 [brr$% 165481 P 0 393 070 B1 Wth
the val ®es of the resistors and capacitors shown in Table I, it is evident

that switch Hichds S @Rd SOdokitrdl the bbdst ghii (BG-GB JB Mbbve BGgain G1Choki the circdit. SWi t ch
[err] i s conwakihedothtion BORJ rbleingto Adamoidid bf residhicoinsaRtBdlin sbrive wittf the capaaiters [Ce'rar |
of Fi gure QB tieaamounti ot gdin licdst[frem ite DihghinietabllatailbelewdruTableI\ are as follows in

TabeII with the DC gain of circuit 50 5 tabulated. TABLE Il Switch

PosiTioff DC Gain [err] Eff R2Eff TABLE®ML 5.5 5568 0

202 22 1392 4176 203 88 348 5220 204

352 87 [ o A Blobns 98, b 65| | Adolok 500 U7 | el BdoRlga§_ g0t gai n

([err]) in dB gbheve—be—gatrrtetrri—for—the—erretitt—Wth—the IIKLd.LIgn of

[err] regferring totﬁe& t of resistatte insgrted i4Plseried t he

capacitors [errf] goc"se th armu nt of é%l n bogst frgg‘&t he D¢ is

t abul at ed bel oW i n TSb & Fipge :

TABLE Il Switgh Possitieses of [err and [err] = {agipsasik——Boost ( dB)

Appr ox. Boost (gal n) [err] [err] open 12

4 01 %0 2arl:id ntrol the lower cut-off Ergt{ugr]cy ‘ﬁlé?ﬁt@q"cun With the notation Gy refemng']-tg
Sﬂa&ﬁl ﬁég in series with combination&’bf resistors Rs' and Rs" and RY©, theliower

302 [er uency fi is tabulated for the switch positioris™of S -dnB @ ih T8I 1V. “The u&% cahas

[err] and e%ﬁénl:yﬁ@)ﬂ f 9o feliRs IsdBIBte® UL - OF T frequency [err] of the circuit.
Wth the notation [err] referring to the anount of capacitance inserted in

series W th conbinations of resistors faBLElW and [err] and [err], the |ower
cut-off frequency [err] is tabulated for the switch positions of [err] and

[err] in Tﬁ%. off Position &V Oapasitanca | ¥4 3gsb GOHEGB YR € 1954 9%@ Qaér-eédé' } S4d8S
t abyl at ed . and " ABLE |V Swrtch
Posi ti on, of C%pacr ance c['érq'] —3030——12dB—teff——1294—1[aB Ferr]
= 603 + 244B Jerr] f1 f2 K f2 Tt f2

S: closed, Ss open 1.0 26.2 105.0 30.6 246.0 328 527.4

S: open, Ss closed 1.625 16.1 64.7 18.8 1513 20.2 3245

S4 closed, Ss closed 2,625 10.0 40.0 11.65 93.7 12,5 200.9

45
Tables 1I, I, and IV demonstrate that by appropriate manipulation of switches S - Ss, the DC gain G,

the lower cut-off frequency f1, and the boost gain G>-Gi in dB added by circuit 50 (and of course of circuit
30) of Figure 3B may be set, under operator control during field operations.

Figure 4A illustrates the spectral shaping input stage 30 in an embodiment of the circuit which directly
accepts the differential input signal on leads 1 and 2. Amplifiers 60, 61 may be transistors with the leads 1
and 2 connected to the bases B thereof. The outputs of the collectors C of amplifiers 60, 61 are applied
differentially from leads 64 and 65 to operational amplifier 70. The output of amplifier 70 (which is the
output of the spectral shaping input stage 30 of the embodiment of Figure 4A) is applied to the positive
inputs (or emitters) of amplifiers 61 and 60 via functionally identical feedback networks as the feedback
network illustrated in Figure 3B. Switches S and Si' are ganged together to ensure that the DC gain
selected by appropriate ratios of Ry and Rz', R2" and R:'" are the same. The cut-off frequency fi is
selected in the same way as for Figure 3B by selecting the positions of switches S4 and Ss to bring C,"/2
or C1'/2 or C1'/2 and C1"/2 into the circuit. Spectral boost, expressed in dB, as high frequency gain G

50
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conduct , abqURIIEN YysRNs Figuie D tol Bacin @rfiat baadwidth tortiiguaiion steoti® Bjuencies @ntrestitine

posi t |43n&bdmeizmaen the resistors [err] Switches [err] and [err] are voltage

control | ed friakslidcarvecbpensicn garhang sprisohspectiumr (dgshed) durfes shdw e resultyofrappiyipg

Vol t age @pewiral erdostinglwitti Hegrduijs efrFigurendR eratife Gerthiy exampleeedds af @pesiv) bacst withplae s

SWi t ches Igwer eit-oth frenuprsy spt at Slgut 20he vas appliqd. 1t ip seamthaliterthq T3} éecviﬂef"&‘ spectral

cont r ol | ddostEIesulis inrapRrpemalein §3Hz @dditignal bpnsleidihelnhpncag, banpvddth ‘??Fh ’Fﬂe F‘e'“t E}?’

Vol t ag®e dipes frerd spipmir \gpRRIREPY {3 alse ashisyad. byt efcfiouss, theyingraase &n Bs

FET swit shigem [bapdwidth, jggpr R?F'P ately, /1954 Jg%§"°%‘5‘g papfyagayisifion, gystes af‘ﬁ’r"f"gﬁﬁh 83 Rerve
0,

Hieer drr é‘P? 5 ? s
Fedten bl Tt A

frequency
|er

to | ead 8§a a L 3: s
achi ev®s sf&(g Wﬁ] o e selc .ﬁg uen c ﬁuc‘h se%‘é%urégpi’b or 480sh lﬂ@- o St at a
achi eves @ b rﬁpt %n the fr@d?.r oMb Bﬁ&ﬁm@@ﬂisb’tﬁtﬂpeﬁ@ Thé @RbuRitcof

achi eves st hl &8 &I H'i op’aAaM nhahes the RRdctiRCybteim [beididthoS£ paticulavdeptht of OF f
frequency to a relatively high value (see Table IV above). A voltage

applied to Iead 93 provides a |lower low cut-off frequency [err]. A voltage
applied to both | eads 92 and 93 provi d8s a still lower |ow cut-off
frequency. No voltage applied to |l eads 90 or 91 provides a | ow gai n boost
fromgain [err] to gain Q. A voltage applied to |lead 91 provides a nedi um
gain boost from30 gain [err] to gain GZ. A voltage applled to 90 and 91
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sei sm c generation. The dashed line curves represent the attenuation of the
earth to seismc waves as a function of tine and frequency. Tine is treated
as a paraneter such that each ti neEROBEROHR BLN curve may 35 be considered a
"snap shot" of the frequency attenuation of the earth. The maxi num point on
t he varrourﬁe cyrves are marked as [err]... etc. In the systemof Figure 2,

the gain rangRa AWRb Fhi6 7a refa'\'gd%mt'@@%l% i@ @inbodled il duplicad!sBgssUFiBurb BWOfa
Mexi num arngy. élﬁ“% 38 ilfu teﬁol"m%’r?duft i§ a $rioBfied se¥dnbi-braBrObw-E1 filltk RAibIENRas lahlan
a maxi Mum ggbbfsh VEI‘&%Q% EProbPb ISR Afurd PB.. ThE RlspdRsedt tf cirtuias Simitee
curves @f 5iaflWrdhaRy lowd W WtH 4h ﬁ&é\ﬁﬁg Qitenbdtios Ml Qbdréking’ Requamtyl bdio@i thed but-off
Pr 0GESSi NGreGleRBSt,.| Hwowhi thed atiohRtiAinONAEIE 18 lredchedt 2k IDEI(z6h6 frékfierd dfier & thaximum
det er i ne dibratdh G is reshedy b @squbspdwi dth. (O course, the 48 dB is only an
exanpl e for explaining the beneficial aspects of this invention.) For
exanple, for the T=1 sec. spectrum rreasured from maxi num point A2 results
in linew301l, which extends to point [e gl , at about 127Hz. For returning
sei smic waves which are received 1 seconBaKol | owi ng seism c generation, the
bandwi dt h of the earth, (considering the seismc acquisition system of
Figure 2 to be in a flat bandw dth configuration over the frequencies of

i nterest) l?"’!%)"”A@%.'beUfeq‘i"Zﬂ-fz- The soI | d curve ab Ye. ea h a}ed?ve%nd sensor

spect ruth (dadfne ‘E‘UP’@* "°d ﬂ‘ﬁ" i t h
the circui P ! 'iﬁgy "ﬁe §h°é‘9 onse D Ol at' " n %Ig
}rMhaP H)ura !r .G\?EIE gﬁw"aé'o" at '°w }éss %?Jm%é o%es I'ng res GIJ ﬁ era{h n bouRA
. . ue
-app{ oxi pa (]m}.gl ona nb ndvvl dt h. Enhanced bandvvl dth of each
spectrum at Iat er 50 times fromsetsmic generation is also achieved, but of
course, the increase in effective eartHacquisition system bandwi dt his
proportionately |l ess. The effective eartAI*IMqur sition system bandw dth at
T=3 is increased fromabout 51 Hz to about 54Hz, a 3Hz increase. In
oper ati @, of Fige@i7B/Ti C expl oration specialist first makes a test shot,
records the wah thertirut 19€ biSFigute TA, theavhrinblb resistot Re isaejustéy to aetehpidagied atep bandiflpes
t he fr equestienuatidndimdt A. The yaiable resistorzeBRA adRdAsaren tdjustet] itoreet dheclbw gut-off drequpacyf..0
or 2.0 secTahdy belawsndicates thei cot-affdreauentipsoamd aBumudtion firoitstin B JM fovethye Yadous switch
det er m nedsetiggsf Figurst7Af SwitchasrSze r Sevsf warigble essistor Befoare ganged widypwitehes §tof - Seo’ of
frequeney Yedsbie registortRiga. Tablec(ipssumesitheriolipwing sesiziar !ﬁ'“eﬂﬂ‘ds%%ﬁ"éf vBldess A1 indicates
frequency Weswitthieciesadia "dsindipateg habit B10Pan t he frequency of the deternined
spectral pBaR.1.0PPehms IR~ dMfboost gain is then selected to optimally
enhance t hB10F PW\?'%’“%?@P%‘BHMW dth for a particular depth of 8 EP 0
393 070 BlF'%nTé’ °“ﬁJ to Figure 7A, a preferred circuit 100
which i & odr éf %P es (Figure 7C) of lowcut filter 35 is
|IIustrate Igo |gure 7A is a nodified second-order | ow cut
filter whi Zhh 9@5%@‘ tenuation versus |og frequency response as
|II\L§‘trate é“zob(? s /B. The response of the circuit is simlar 5 to an
ordinary, | sypke Hig,e,rs with an increasing attenuation with decreasing
frequency hegl ow the cut-off frequency [err]. However, the attenuation limt
Ain dB is reached at DC (zero frequency) after a nmaxi mum attenuation [err]
is reached at a frequency 10
[err] below the cut-off frequency [err] 15 Al t hough the preferred
enbodi nesnt of the attenuation limted lowcut filter of the invention is
shown in Figures 7A and 7C and its frequency response is shown in Figure
7B, other attenuation limted lowcut filters may be used. Such ot her
filters would have a frequency response characterized by a substantially
constant attenuation at |ow frequencies and a decreasing attenuation with
frequen®y hi gher than a cut-off frequency corresponding to frequency 20
[err] 25 of Figure 7B. Wth the circuit 100 of Figure 7A, the variable
resistor [err] is adjusted to set-up desired stop band floor attenuation
limt A The variable resistors R2A and R4A are adjusted to set the | ow
cut - of f 5grequency [err] Table V below indicates the cut-off frequencies and
attenuation limts in dB achieved for the various switch settings of Figure
7A. Switches [err] of variable resistor RZA are ganged with switches [err]
of 30 variable resistor R4A. Table V assunes the follow ng resistor val ues
and capacitor values. A "1" indicates that a swwtch is closed; a "0"
indicates that it is open. R5 = 1,000 orbms C639 = .15[err]f



R0 = 249,088 ohms C638 = .15[err]f R20 = 296,716 ohms 35 R30 = 129, 625
ohnms RB1 = 29, 698 ohms R40, = 62, 585 ohns RB2 = 13,887 ohns R50 = 30, 016
ohms R60 = 13,905 ohms 2R5 = 2, 06B OARO7AB1 2>R10 = 498,176 ohns etc. 45 50

55 EP 0 393 070 Bl TABLE V GANGED SWTCHES 5 S20- S60 and
S20' - S60"  S60 S50 40 S30 S20 S60 S50
340" sS30° S20'  pappLg ¥Cnom 10 0 0
0 0 0 3:00 0 0
0 ! GANSGESD OWITCHES 0 0 1
0 - 8.7 0 0 1 1
11. 2:./05 N §20-560 an,d SZO"SGO'n Ia) 14. 7 15
8 %60 ssoi s40 0 g30 éQOZ 0 17. 100
' [ ]
1 60 s5Q S40' ., £S30° 0% £Chom 0
0 10 00 027/.00 0 0 0 O 3.0 0
1 0.3 20 0 0O O 10 1 0 5.5 1 0
32.30 0 1 0 00 11 0 1 8.7 34.6 0
1 10 0 0 0 o0 1 33.00 11.2
1 ) 01 1 40.280 0 1 14.7 1
1 15 0435 843.2 25 i 0 fll (1)1 ;g; 1 1
1 41 .
0 0 0 1 10 1 0 22.6 0
52.9 1 0 0 0 1 55.1 1
P 1 0 0 27.0
0o 1 0 5.9 1 59 0
0 ; 19 11 0 60.1 %0 1 . 1
L 0 1 0 0 32.
0 0 163.2 1 ¢ . ;1 1 346 O
1 633.3 1 03 ol 5 1 3g¢a O
68.0. 1 0 1 1 1 * 70.1 1
0 1 1 0 40.2
1 0 0 0 7% 9 35 ol 1
1 1 43,
0 2 04 1 75.9 i 1 0
1 1 1 45.4
1 0 078.6 1 ¢ ) o O 52,9 1
1 815-6 1 0 1o ol 1 0 55,1 O
83.5 1 1 1 0 19 10- o 1 57.9 85.5 40
1 13 o 1 0 1 1 Q ~ 6088.01
1 %0 11 o1 i 1 0 9® 0 Switchgss, 580 and S90
Attenuation 1 0 Cut-Ofi S80 0 S90 1 65.3 A
Frequency 1 0 1 1 0 68.0
1 0 1 1 1 70.1
1 1 0 0 0 73.9
36 1 1 0 0 1 75.9
1 1 0 1 0 78.6
1 1 0 1 1 80.6
(o 1 1 1 0 0 83.5
S 1 1 1 0 1 85.5
0 i 1 1 1 0 88.0
1 1 1 1 1 90.0
Switches 880 and S90 Attenuation Cut-0Off
“ 580 $90 A Frequency
0 0 infinity £, nom
1 0 -24 dB 1.06 £_
0 1 -18 4B 1.12 £
50 1 1 -15.2 4B 1.15 £

As Table V shows, the attenuation limited low-cut filter may be varied to produce three different
attenuation limits A and a plurality of cut-off frequencies f, varying from about 3Hz to 104Hz. The frequency
55 of maximum attenuation
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0 0 infinity f nom1l 0
-24 dB [err] O .. 1 -18 dB

1.12 flerr] 1 1 EP0383070B1_15 > ¢ 1. 15
flerr] 50 As Table V shows, the attenuation limted |lowcut filter may be
varied to produce three different attenuation limts A and a plurality of
cut-off frequencies [err] varying fromgabouf 3Hz to 104Hz. The frequency 55
of maxi mum attenuati on 10 EP 0 393 Bl f max 5 as indicated in the
graph of Figure 7B is related to the cut-off frequency [err] by a factor K

The factorashhdicsied hd giéph @ Aifurd P is TalR b tHRIeURYii fidGuehdya tibyed Wadtor KD The factor K is the
max ¢ 0 th&af&(bfﬂ&hmﬁhlﬁﬂeﬁfaﬁorﬁfeaﬁﬂdaﬁCy [err] of the circuit. Table VI rel ates
the attenuation limt Ato the factor K, the octave ratio (the nunber of

octaves below [err] where 15 [err] occurs) and the maxi mum attenuation
[err] in dB. 20 TABLE VI A(dB) K fgctave ratio [err] 25

-15.2 102,22 1.15 © -20 -18 max3 2o 1.56 -24 -24
3. 67 1.88 -33 Figure 7Cillustrates the preferred enbodi nent of
the att endatiesnmal ait-oifequengy duaf thej dreuly Tabls \f reiatesfhy eltepuation, it Afa e feckar K. the
circuits 19Bve gl @RAWAPE Af qclyRibalow  WAPB speci fi ed above in Tables V and VI
are placed in series. The swi tches S20- S60, S20'-S60', and S80 and S90 are
vol tage®™ontrol led field effect transigtors |ike those of Fi gure 4B.

Vol tages applied to five leads LI -L5 {®ygariable resistors R2A and R4A for
each circuit 100 control sw tches S20- 860 and S20'-S60'. Two |eads L7 and
L8 for eac LI es S80 and S90. Bypass sw tches S100
ar e, con o{xf:@%aﬁ“h %‘Q'I'_"gg& aglrma ”b'hg anplifiers 106 are preferably
comercrally avai | abl e LT1012 operati ofgdeaqpl ifiers. Figure 8, like Figure
6 illustrates the attenuation spectra of typ| cal sections of earth as a
function of tine froma sei prme—germerat—omr—Terdastiet | | ne curves
represent the attenuation of MR lea O5tave Ipto b$ as a function of
time angs frequency. As with|Figare282 |ti me.16s t| eated is a paraneter such

that each tinme attenuation ¢w&e pag2he colssi def ed2& "$napshot” of the
frequency attenuation of the earth3efhe T1882. 0 cuB¥e $hows the | east
attenuation of the earth (the maximum pornt A4)to occur at about 16Hz. The

48 dB effect kg, Gy s" 1S SHBreirdd dntbBaiRbiP of BB URdnLRbA Trhitth lIG-cub FiRE 85 8 Figlre 2.
system Pesld; é n‘tu&l a&%?&efobe dh¥¥n ﬁ%du%ﬁbé’fﬂ@%&fe@ ab&¥b PP V/dhblan afe dRiRbdlin
P3. By iNsgfild fith swihes E2PSIAE300850!, bAY $8BGnd SO e Noltdge |c§:%||ea 616 effdct tRnsifidrs like
Fi gure 7C, nbder Figard 4B ObitaRs bblistig fireIgR 1186 tooatisblel resistcs RRARnk AR Adr iodh circult
limted | oygoGbrtrof switkhas S£0°S6D4Ra SH'-S6V. Tivb lobiiL ahd B TorHAEHIEBEISI 00 bariroltsivitches S80
spectral baasseoc Bypuss swidhbsi S100Gike puneslieditby leaaSiel Operationadl ramplifesn108t dre preferablye
500. Th& peimniercily amiisblellii 02 gpeedtionst angpiiiesh occurs at the point A7 at about
8Hz. The fr eigem®ylikaFigwhibdlvstrates thetrimiuation smava ty5Ba speiibrisf easth 482 fictioe bidime
poi nt A7 i tonpaissismi¢genatation Thet dagt@iitine ¢upes reiesseTi-the gitanuation ofiharsHibto seismic waves
resylting aseiuedioeotitimeeind dequncy. Aswithcfigurocth Himp é trpated 2%, p Rrameter | guch tirgd @ach time
i ncréase, i #iteaafiancaurve anayybetconsideter nistrPBholt of dher freauancys aftepustion of thesearh-clie érr‘2°f or
50 | ater i euneshewssthe |§ash GE‘%‘“W’“ gf the qarth (the maxinaum point;Adfo P??E’r%&g%’t f eT'Pe"@t
syst em bangfiRFiye fypaic @ﬂ%ﬂ:é‘ %IA(Qgﬁ?’\"?}“H‘ﬂ%ta't goge gaiyft@’ﬁdasc“ S & © system

frequenci eEa"d‘Y'?'i“‘o &P 7 < r% Oﬂz e;d List,.c r%troalmﬁsgnsgr
w-c:?!'f ﬁ%summ ||Iu iﬁi it

shape of c
circuitsesil "E‘ i N t% %g
to leads 2jt i?e fﬁ IF Nz %RJ‘ﬁJqQ nghtc @le%\%ﬁl ero rb@nt A7

ot 92 raiiiie Kol reéumh@wcefeas%qu%mdwes sybiéfh 10
both the S%%l&lﬂ |§ bobt '84HS OtHo GRS Al b AP system bandwidth at earlier snapshots is greater; for
later in time snapshots (i.e., T=3.0 sec.), the increase in effective system bandwidth is reduced slightly due

to the attenuation at low frequencies.

In operation, a seismic exploration specialist controls the shape of curve 500 by adjusting the
attenuation and cut-off frequencies of circuits 100 of circuit 35 (Figure 7C) by applying digital control
voltages to leads 21-28 effectively controlling the switches $20-S60, $20'-S60", S80, S90 and $100.

Impulse sources have an excess of low frequencies due to both the specira of the source generated
energy and the earth attenuation as described above. The specialist determines the frequency of the
spectral peak by examining an FFT (fast fourier transform) plot of a test shot. The attenuation limited low-
cut filter parameters are then set to provide the greatest attenuation portion (i.e., Amax of Figure 7B) at
approximately the peak of the test spectra. The frequency f. of the attenuation limited low-cut filter is then

50

55
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energy and the earth attenuation as described above. The speciali st
determ nes the frequency of,  the spectral peak by exam ning an FFT (fast
fourier transform plot of a tes ) attenuation limted | ow cut
filter paraneters are then set to provide the greatest attenuation portion

(i.e., [gertaicon%ﬁ-grolﬁé’ureﬁtu{%ﬁ}iep at approxinately the peak of the test spectra.

The frequenc attenuation [imted | ow cut f||ter I's then EP

0 393 079 &km Rt he relationship: [err] = frequency of test
eailiq%K y BER e Pifose

spectral * ere Kis def| ned as above with ref erence to Table VI.

The aty ewh@é iK0R definBtas(dbovewithBerotehiceS Bl PbleCW. HRDaRAING WAt LR EBYNE Bolsdtedt hE
f or n@t i OBegehdig dnSthél@sphiv & the! formiationTReD REdbsivdth) b MaPpda il intressed tesolaion. The@w ow
f r equencyreduers Ik af fhe afidnbigtion Mhit Eudes e tmaikiadimCaRpthtiiom whickilowfieqiarnpy ieflbetiomns
“whi ch | ovanf beatjtamed he BigheetCiiterantion adudee the lgteatbst dndreasbHie bantgjtith avd the beshehaliawon
. pr oduces dépitteregpiutiort, bigt idedpriow feesency refldxtions aiecitténuated! t he best shal | ow depth
" resol uti on,Vitiaxd sheregs (swiv a8 Vibepseis equipment) eawéron majarity obitheicenaegy dnto sutfgce waves
Vi br at ed whichupropegatp sitilov valocily| diong dhei surfasg 1of heeeadth) ansgntoréare with ﬁa QfJPCFt'P et apehei r
ener gy i Atigngsint the duried Jayers\ehinteresto Thpse berieentally traveling ayesare yp priroled by dher f ace
of the egemtinatigndofi spuese faspys (Rultiple tviRsatora fin aclinploand fepgier &WSanhv'P tor fe@ﬁ'i t he
buri ed | Bgigenialyfravelingyayast These,larg-angys teadiiat” %ﬂ‘q "’t‘er 'Q(Hﬂ"f“ﬁ ”‘W&\?@ iof diffey
contrdfl é’tﬂh"b 9?'1'@' ac?BHYﬁ tﬂé‘lﬂf’ﬁ'ﬂ“sdf‘atgﬂfﬁ @é" 3‘? gi hl9 g ‘B'P'écy
line) an “Te ?l:t Ojcg ""ls htu
\é\a¥$s Thes % n% e, wal th est a al w:th a 0| nal g |n S th A;ezf on

! er en mval ve oci ctdt}mﬁ Sf ?h d aréf e QE th%@ Iffv'a\Ye
aNgL €y, Tﬁa% A hérdlss) Faleﬁea gte ? od iSto
redu Ced nfa %E |ﬁrs'ooate G ewaeemee@n RS owefespanaa thel spECtEHRANT C
recording Jet%ﬂﬂﬁed 0ied Sr RIS i3 Rarhe 4 deScibedH¥¥ theiinplisd dofiee. 0T the 1nvention
can be useyslcgurictisihife bisraRRRbing MEF ofdircdit 80 ahél o aREhuidN mmtelifm GutififeRCIR0 VAV €
probl em igfcul @6 tmag Mate/ #6IE pakbridiorst sé10isS@bs@ibad Nisové; tVBhHaficetRd edrifilabaissition Systom
appar egt padwidhab as @ Berbdsy thdbtedtive &y stom bardwidiaior lghei lesblutioi & 1z6r@s efitutied Biaar<f Ul
exam nat inafe éfth.t he period of these waves gives 20 a rough approxi mation of
t he spect r alarique atodifidetionsradd altaativest ie Hspdestribed systeakand aetethortiwiilblbe apparemitthiddse s t o
make an [EllBd dmn e \asti of the\feregdirlyedessripiionathichidess @t demftifomt the fcophef thelnvertior ence
of i nt er elsimed.Gocbistréaeons hesst charigepara ldesired thehiedncividerdial the lappendingi dlaimsoThefdppendeds | s
t he same claimsdedie thotnaly linifationhto theyprasentinentipnc Ene depcriptiys maanes whish tsfﬂg‘%%’cpf al
shapi ng fs¢tlingderthdife embodimpnts is dp kerinferprgted a3 lustafive andrnot imitpived | ow-cut filters
100 of circuit 35 may have their paraneters set, as described above, to
enhance tGaM&art h- acqui SI t | on syst em 25 bandvvl dth so as to | ncr ease the

effective s stem ban tl | uti on of lzor& b agd lm?ers
n theeedr .,Ta,.m& 2 gggf s d%gg ,{eegf“?f’f o f.f‘f %
re % E)

and net hod atjo s )
descri pti onsyl;ii ﬁ#} &I% ¢ afing) :Iﬁg ﬂerJ1

cl a ned. Fo §m@aﬁ ! |
appe”dﬁd cla ans gdete 5 &&ma&ﬁmﬁ; i, nsq afsefa @i‘narnﬁél g@mst tf& e

present i th%QIt éiﬁarum &Qhéjgo?ﬂfdamn' of Ghe &R @hd W@'cﬁiﬁnélSs GARRACEY Bdreby incieadirigl the)
forth the ¢ bri & Bighald &qdiled.oe i nterpreted as illustrative and not

limtative. Clains 35 1. A geophysical data acquisition system channel,

for use i2n THaCehasheNdf €)haphywherad lsaidl mieansf for adjasting sdich speatrdl @hsactesistics! inglmiddsha

f or matisons boasting giradit {30)tomptisilgpect ral characteristics in response to a

speci fic ener gparsoior previding alififst gaire for sbisruia tsigoaiss ofohight irrguengies labove lachighbragutroff

i ncl udi ng aimequenpyitz, (S1.8YeR2 88 RShsi ve to seismc signals and a recorder 22 )

for storing repanssionprayidions faling paindforsseipmig signalg rofl fraquendieg belew /seid) higher, eut

havi ng a prfegeaney.rehpraclerized incthatiibe ghanpalialso ringlydes, meanp d°’(ﬂ'i?¥fﬁ’f'i‘€la ?ﬁ‘i‘%dag?f'bf"f zed

by 40 & seismipesignals pidew ERAUeNSIes PRIPW Aiawsr v Effa*i"a'fcv(f*o iy A RS ct ral

characteristi E?a'lf*ff%%qﬂtﬂgd‘ﬂ%ﬂﬁﬁéqm Foptrphthe ¥aduengy gf saidiaper l%eq gy and the

conbi nat i ona’U’f“"‘t% jsing, 0gin,batwpgn $3id loger Gl f'ef“ée"‘é‘/n é?ﬂ: PR UERTF freAtereL (%g t he
h

resol uti on B S ‘s acquired. 2. The channel of claim1 wherein said

means. LOrs, Ao ahip o%.@w E%é@fer&#e@ﬁ a% fowog@ of gg&;bq@ mén o proviging a
|| idr

boost i ng CI Lcklq iy I rst gain or

seismic si gna{’HSu.ffa ﬁ‘s%fa %.u@ é}mél 118 R bocBpting Bdchhysic QigRik dbrdse

(sl, R, R2 (1 B eémﬂg kel bl ampifé |h£&\99ﬁe%|o%£§ profokiRRal € the
si gnal s of equenC| es bel ow sai d higher cut- off frequency, characteri zed

in that the channel also includes neans for providing a second gain for so
seismc signals of |ow frequencies bel'6w a | ower cut-off frequency [err],
(S1, RA/ R2, R5), and neans for setting under operator control, the
frequency of said | ower cut-off frequency and the amount of rising gain

bet ween said | ower cut-off frequency [err] and said upper cut-off frequency
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S2, S3, $4, S5). 55 3. The channel according to claim?2
for providing a first gain, nmeans for providing a second g
for providing a falling gain include, a differential anpli 'mﬂmﬁmﬂ?ﬂﬂw
with differential inputs for acc@‘bpﬁﬁ@%‘%%hysr cal signals across.

| eads (1,2)and for generating single ended anplified internediate signals

proport| naI set according to the relationship: [err] =
frequency of rdt"@s?me rejra% "Sh'P peak K5 where Kis defined as above wth

refer enge fr&:rug- Ioeteé(lsﬁec];?% %tlg enuation limt (Ain dB) is selected

dependi ng on t dept formation that is desired to be mapped with

I NCr eAs Ghbré ¢S R abfrhéanas ddoFe WAV rdiérEiitl Q5 Ciébtb QR STHA! atfohlBtidAt iinG (e dB) id séldcked

r educes ggaRdingpon ! B e B the fofrREbYNACH dbséd td RAMBIPEY witteihérbusbd RESHEER ThE Rw

obt ai nNedequddty 6¥s G @ tatteHubidn Uit iréducddy 1A HaRmurh RIBptR e twhizh 1w HedqBehe s refléctions
bandwi dtdn serbtained Tihe highesh adeh@voninpdubes’ ths Grbatést MEreash it bad@@dhh britvihd be3DshalRGy

r ef | ect deptisresdiugiorg biitalesilbe thequifly reflectidhdsrattetduaanir ces (such as Vi brosei s
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Ver fahren gUukednfa BEAh'MEH&:cﬂ%fwo@ﬁ%aﬂﬁuJ&me%ﬁﬂu%gdd@J UrEhkiiteahisgenschaf t en
des Kanal s des HeaditSibifhg eihétSersinOveratikuRg Rr Isaimibuhel Bigrslsl haHRO Playubhien lobsrRdite siner -
Dat en, um di gueiéif Gresteqeas, von dem Kanal erfaften Signals zu erh8hen,

wobei das Verf a#H’réﬁ&elfuﬁd ginercallemh Nietstifkungrfua béismischeriSighdlel ey Flejuenzen unterhalb der
Spekt r al ei genpasredreefedqlienz, Er de und Ei nstel | ung der Spektral ei genschaften
des Kanal s unt eBerdRetbllnhg leinert 2weitdncYerstivkudg Rir cratsmiSihe Hignslp eledrigb0 Frequenzenumterhalb
Konbi nat i on @iper untecks Cuenciredeenz Kamdll s ver bessert wird. 9. Verfahren nach
Anspruch 8, wobEinstelleng d8r Feaqudniz (e unieren Grenzhfeauepz e HElet dar Mersiériung: zwisphen der
Ber ei t ss®| | umgteren Aronzfiopuonzty undbdes phereo frepziraguensds. sni sche Si gnal s hoher

Frequenzen oberhal b ei ner oberen G enzfrequenz f2,
10. Verfahren nach Anspruch 8, wobei der Einstellungsschritt folgende Unterschritte umfaBt:

Bereitstellung einer Grenzfrequenz f., s0 daB Signale von Frequenzen unterhalb von f. mit einer
abnehmenden Frequenz unterhalb der Grenzirequenz f, zunehmend geschwéicht werden,
§5 Bereitstellung einer begrenzten Schwichung dieser Signale bei niedrigen Frequenzen, die sich der
Nullfrequenz n#hern, und
Einstellung der H8he der begrenzten Schwéichung und der Grenzfrequenz f.
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45 Bereitstellung einer fallenden Verstarkung fOr seis
von Frequenzen unterhal b der ober G enzfrequenz, Berei tstel n ”im ’z, ”"’
zweiten Verstarkung fOr seism scf%n%P%%ﬁothl edri ger Frequenzen unter

ei ner unteren Genzfrequenz f, und Einstellung der Frequenz der unteren

G enzf r eqyOnstansltfach RGeS, wylf‘eﬁ &Jr'ErngtHE\ it fo E % B%tg abft €1 en
G enzf r equenz ghreitshbilhg Wier 9@65 3 v %?1 le qté? Eben'@fﬁmlner
Anspruch 8, omp@eng%uﬁiﬂste Iungsschrltt fo gen e Unt er sc |tte unfaft

Ber ei t st el | un@eitsisiing@iRP FallénB6H Pétstarkihg rOselRMBehal Sigtale SvolY Praqish S URRARS der
unt er hgl b vépareh Grenkfteq@neler abnehmenden Frequenz unterhal b der G enzfrequenz
f, aunehnend gewitdminghdinevewekem Versirkung flir seidRischY Bighahd hibtligercFrétRENzBE gktérAals en
Schwachung einee seererSEgmarbquelfi umdi edr i gen Frequenzen, die sich der

Nul | frequenz Enbtellung demEreduemesdet |untarey Glenzfrehudnzhder dHhe legVastiiamp Zwistheacleting
und der G eunterancyerafrequénz fi ung der obdrén Gigpafeguenzfaumhch Anspruch 8, wobei der

Ei nst eP| ungs s Eaeistellungsingehageenatn Sohwichunigtdieser Sighnale-bel nigerigen F@qu;h#eu.mtge sidhrder
ersten Vers't‘lélff?ay nfkgm wdj sni sche Si gnal e hoher Frequenzen oberhal b ei ner
oberen Grenzf Eibglelvpg der Hohergder bagresten $’~‘8W§°héﬂ9r|’@1’ der Grengfrauenz{eer st ar kung f Ur

soi sm sche Si %Qal e von Frequenzen ‘unterhalb der 5 - oberen

G enzf re e| tst el l ung ei ner zvvel ten Versti rkung fUr seism sche

Si gnal 8 | ,enze ner unt erel [1zj requenz f
eopératlon
Ei nstel | ungd. egls Z aﬁé %%L(%P?es ren s fémgatlo tl_@ﬁrq sg formations
Ver stirkung .,ge r?ﬁ 8’ 8?1%"71
P her egrenz

i‘%ﬁéﬂw&

G enzf reque molace

di egerySi gna euahfa vowc% ueea a s%nQ&rs. LfJneeq umzstsem
und Einstellung q%pz
f,. Revendli cat,,hg;r@ea aan.qug/gfe@t,vgdm"ﬁ,gg eme d acqui 5| t | on e donnees
gdophysi ques .- @i bd'hd@taﬁt &drdc@ridéb i dni 662 u'SlIIR UdomipbIR. 842 ~Myehd) sl ef NYefGé Phr BATENT
de donn6es gdopfyféut)posr afistbeges BiradsristiqUesSspbairale®ilid BISmaHRrd quaN@spactrd ttaIctielif S

f or mataons pos sabimisorddanée qran bt terfairs éti pat) RSvols (3oiC Bieg, @sgndhthrit GineilTa @ssolGtion ldePONs e
a une source dsigmex grqais.spdci fi que di sposeo en differents enplacenments sur
le terrain, 20 - ladite voie conprenant un etage d' entrde sensible a
des si gn&uxVais soion dprevendicatiomt. derisdaqnalia jes riegens ppu eibste tiesdiloe carahiistiques spectrales
represent at¢°mﬁsﬂ°d‘élmc°égﬂf§fﬁ elerigation {30) emprerantr t | sseur anal ogi que- nundri que
ayant ¥ne pl agdesgevant epyefoumir ue pletier. aai ayxpigneix sismigueschyent deirdaudcenievées,
caractdri see efiées %ﬂﬁb'éldluee isHrES e caypire haviedh (ST, i B2.88. BBuvre par un

op~rat eur, poufe g?Wﬂfé@g""d&rga'eFéﬁf?'%smtqw"wéﬁmmawéya'ﬂeewnve@%meﬁ e
que |e spect re®t fditq fre q§§°° d°°°“p“'° ha mbi nai son fornBe par le terrain et

par |a_vole Soff? ﬁ’ﬁf‘ guﬂﬁg{; ced(ﬂ%ﬂgmf%g;la dé?%‘i”:‘:jﬁ?@% esﬂ%&% Ly?g{;}sg?qu s.

2. Voi'é sel on gifég: on
the%} ﬁ&ﬂ'f&erq&\ véfé”r %6 Ila%ﬁg I on

| esdites carac &

(30) .conpr er‘an‘iré u de co ure z ?eset 365]511? fuig %at’:oﬂptﬁéj
si dpaux sisni qH&§e ﬁ%@ﬁ&lte e &%%@Jbﬁﬁﬁm %2 S%' 55 au-de
frequepce de coupure haute - ‘des noyens pour

foum r um. owdieseldd dd @lendiodibn awxnsaa@aﬁuafs tﬁéySﬁE ﬂu.ersurayamre,ﬁl&sgainrudammﬁeﬁour

Si tuees en-f@tiguncsdcdna daih 8t 16s YR PREY foleniCunlyak ldécrdistirit Gomprermédtact eri see en ce
qgu' el | e conprentétegpednplificatbur dBBrentiel (43) ayanti@s anPsee ditiérprisiles bour Becbptbl tes gt

gai n aux si gnasismigues sugdes @yduaiburg elentdetL2naapubpsdudrs s8i tinsegftiecunicie gés

d' une 4r equenc signkex inteumediaesirawlifiés propartidhnelsRAt sigtiaux #Pliqués eny led deuxrrondecisurs
adaptes a etredmigeen oeuvre par un operateur, pour fixer la valeur de

| adi te frequent® ége @mpificatair (313 sepevant puy yeq é%useédqetydaome% dgntrse denditse pignaux

| adi te frequeniiereisiaies, proniiiésy seis@agei aneplificateuri avantt ynacpadiocde ers digapude seririt e
f2 (S1, S2, S3appiguée ést)ne ayyp dp segdrowes; d'pnirde.| vip ynorieasy senaible x Déquenses; afimeRiel | e
| es rm?ens pouP’°1"b’ﬁs£ﬁ fongtr 995efitier gain, |es, noyens pour

- caractérisée en ce que lesdits signalix de sortie présentent vis-a-vis des signaux appliqués entre
lesdites deux bornes d'entrée, un second gain 2 des fréquences basses, un premier gain 2 des
fréquences hautes et un gain croissant entre une fréquence de coupure basse f1 et une
fréquence de coupure haute 2.

55
4. Voie selon la revendication 1, dans laquelle lesdits moyens pour ajuster lesdites caractéristiques
spectrales comportent un filtre d"atiénuation limitée opérant 2 partir d'une fréquence de coupure basse,
qui comprend:
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fournir un second gain et |es noyens pour foumr un gai
conprennent: - un etage arrpllflcat eur differentiel (43 ﬂ!ﬂﬁ Emﬂﬁ‘\ l“les
differentiell es pour accepter def s‘?ﬁ?ﬁ%@%‘i sm ques su

d entree (1, 2) et pour produire sur une sortie unique des 45

si gnaux i nt er. el AhJfsp lohﬁ.ae%%ameta % Y, m BB ki s;@deentre
| es deux condufidsics iflers auenttﬂbﬂ{é @chmsf ool LRI oroUT
‘une do ses dgukko R TR réaﬁanaeeﬁ Sov rﬁ.ﬁr@wmauxmsw@fers%awmsﬁémdcées
cot Et age anpl bfgrdcRintid réquéadlzord i@ Parti e de ses signaux de sortie appliqu6e
a une autre dedsefoydRdIRils dh RN e un Bh&atdiil po&tTNG e ARAS O bdlte ABAUAIDE HHEB GES
af g, de 50 la valeur dB lc@tUSGRNEba® cBupgRatiX de sortie; - caracterisee en ce
guo lesdits signaux de sortie présentent vis-& vis des signaux appliques
entre | esdi Vais selaule re@ndisetich é,ntdansidaquelin is ditre ndiatigmiation Qindkés opdrant] we rieels dibes ses,
un prem er ffmuence delempire bepse nstasratiériséeesn et quarsa gaction cle diassieetrrésente pwe négion
frequemce ddatéouationr matimale (Aniax) eu-dassnys fdecladite rfefquatce dogounuee fealadite Rtfnuagon 4.
Vol e sel on eaximaledlantisupérisieou 2u mainhégale adasite ptignyatiendimitée. npyens pour aj ust er
| esdites caracteristiques spectral es corrportent un filtre d' attenuation
limtde &peYaimsolon lpwnravendicetiophé op Se gensrequeliadeditSfilta ¢ dtéprationdlimitge o fiéguppeecttl: 16
- des noyen@UREYPastH eSHYR fitee dy second e G@ﬁ@@“eﬂ‘?@d‘ﬂ'ﬁﬂﬂpe fc (RA, R4A) tolle que
| es si'§naux  de uen&e mfﬂ ur c alent une attenuatj.on croissante
avec une ¥ 1Y égaéa L) g"sag Fabs T Al AR BriHRL
limter |° e ':ﬁ riu,yé a BT AR,
requence zero des us "y fréq ced
podr fjpxer |e Hboih 53&, 'i 'a g.damxg.%mﬁ. a@an\faésgwaueqﬁesgmesf
frequence de cgygggg&st,g,ad‘gﬂé &h@ed% relAutb €Vendi cation 4, dans laquelle le
filtre d' attknpgiddatse dn/dh hRHa Qi Vo RbmSinte gm\eqt une frequence de coupure
basse est car.agémbyRe pbiit 16nitllie sscdnd agﬁ?bb@ﬂesd&gd‘aﬁﬁa%n&fe& aginraeg\traqums
region 10 HasBés! siisea b Qu3sdiB Y LREEHEGunEY dChupiky 3B ID(SS, RIC Rt € frequence
de coupure fG, désaflbyens, mistdnrvuiid fain uBpéiateal, Poud thdnia valbyd dé ladRy ftbqGancdite CB0PURS
egal e a | adi t ebassé @hlmvdlenn dui i gaint craissaft. ente |ialits aquendecds tapwe tbassatfil @n3adide OU
5, dans | aquel Féqubredide céuplrt hautef2¢S1 82)9at94086)] | nit ee_a fr~quence de coupure
basse est un -f i filired'ednstiodimiiéeisien dessbusalyne iiente de caupure bassel @mprenany| e
sel on | a revendescapyons pdur peitiee nacfiéaience Hee soupwry dh (R2AGUA) tafleugredes signadi des
caract®ri st quééqusmre%mféawégs & davpient tuem etoustion; ¢reigsanto dnssayes legy fréquence, @égrafppn
conpr enant : gdessougsip dadite fiRayence de coupyre et powHimiter I'gitdnpation, (RBY F?;W!flﬁél“%‘{xéﬁ’i ques
ayant des frdqﬁé‘?‘l’&’é’gsEﬁ%‘ﬁé@%’“ﬁi’f‘%é@@fﬂ]%"é’%ne fr~quence de c pure haute f2
(Rl, R2, R3, R gos ns, Mis QK osuvre par un o mlgﬁiger q%lﬁiﬁera aflrnltee ot
d~ cr0| ssant au?@%ﬂ“ﬁ‘@ﬁ"&%@?ﬁ%ﬂ? des frequences situees en dessous
de | adit g fogy Hgncue, S1R1eP B 5B Sice 0aC L ASLIEARS & efin B uleudl 46 VO! ©
conporte e at:q:F oheed ol s dolHioh %%HSL 0 el e L
si gnaux SIS e 18 Brapes sy essous d
E%E\? rrai 3 - des noyens, ms

figquence de 09 an% Q@&?&mﬁk
en OeU¥r e Par. Yile GRAEAHPH] opsRiok lof bafdkibiBucsabaittios S :L A8l 1S sfshRiE URBGRIEE

coupure basse @b tdig ménibre Yue EUspBcie Mot '8 155 EohiblnaiSdn! fbrfheb PaH 16 Borrbih @FlI@IRC/RIe 8Bt
coupure basso kirget | adite frequence de coupure haute f2 (S1, S2, S3, $4,

85), - un filtre d attenuation Iimtde (35) en dessous d' une frequence de
coupur e sasBrecédé sqionda mindndicationl 8 Jlamsiycmsl Jespite Btapas@oprordent fed sbusaitppestvardes:
coupure fc (R2AuRitAR preplidrgaig odes signaik gismigueschyarB @es fréquences dlavésLativipe su-dela

i nferi eures a Hunefrégpanceidecogpubmbaateifdn croi ssante | orsque Jour frequence
decrolt en desfumis uicgainadéicroissant @upLrignaux IiRmiques pyantededsdréguengas situdef e tde¢a de

| ' att enuati on {am)fl’éal@"?wescosﬁiwfﬂ aux fr~quences basses approchant |a
frequence zeroJouniri8ssereslcqei auyi signay draliques ay9al desniriopRaest s 99giped [diuger | e
ni veaut®de | adi f’éq“S'E"Pé'ﬁﬁﬁtpPraﬁaﬁsPﬁrtGe at la valeur de ladite frequence de

coupure fc. 35aysterds ypiquyd g‘ieeqe ‘é"“@cﬂ‘fﬁﬂ%f“g’é}?ﬂ FBF%%""Béﬂd"q uence
caract eri sti qud® CHRUP 875y r?tl??'ted | caupyre
10. Procédé selon la revendication 8, dans lequel ladite étape d'ajustement comprend les sous-étapes
85 suivantes:

- foumir une fréquence de coupure fc telle que les signaux de fréquences situées en dega de fc
aient une atténuation croissante lorsque leur fréquence décroit en dega de ladite fréquence de
coupure fc;
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systbme d' acquisition de donn~es geophysiques, de manibre a nenter
resol ution des sighaux acquis par Ia vole caract6ris6 en cg mm

| es etapes suivantes: - determni 0B8R0 BLct6ristiques spet @ n”"I
terrain; 40 - faire ajuster par un opdrateur | es caract hrlsthﬂess *

spect ral es defJ ikl Gl 5 o o 8 r?a&%ﬂ ab 2ol Frolrnt GEL £ S0
spect re Lot al gffioginidalTBé o 2ok m%agﬁﬁélé%ran f,@qfecea@ e e co

dlargi. 9. Proc a revendi cation S oque I'tes etapes
CoNpr enngNprokdasd saawa rék@daﬁﬁonsw a8 o8 16tpd d'ajustement coBYeRd ass was@aﬁdmsﬁwangal n a
des .spgnaujgs:Si Sm ques ayant des frequences 3 | evees situbes au-dela d' une
freguence de eamRpWnepd@ii Gaif dix sigiadt EiBiGudsdedMbqlerdEL hiddtes Shies AUYeIF dGAGUX

Si sm ques ayaméqudas delcagpuenaasi2si t udes on deg& de ladite frequence de
coupur e haut-e foumirfudlgaini décisidsabeauxnsijnerii sisniquiss ayantdas) iréguehtasCpitaéos dy aletd des
frequences si taditeetgiqaamceldsymupliratreete’50 frequence de coupure basso f 1;
- ajuster |a vVoamirun sdeond gdintaux Sigeayy siswiguascayen des) fréqubces bassésesitndnstenrdegdiu

gai n entre | adlupefrdgpuengedneaspuiebasenlibur e basse f1 et |adite frequence de
coupur e haut-e ajugter 1a galeupdelediie éaonge deLoyptrediqsiieda moaant du gaimenire lagita fedauengeli t e

et ape d' aj ust SAEWPWE BASP fér?@l'aﬁ'@éfé%[}@ @toa whewe 2  syjvantes: - foumr une
frequence de &YOYPirgauence e eoupyiiefcitelle qug | fﬂé?“@ ﬁ'&'é%s ayrdespgesdeds, dega
de fc’™aient uﬁ@"ta'f'? aliepuation proigsale oegye: Igyr frequencq & ‘f?ﬁﬁ“ $S8YF Fle P59 e en

d de | adi t &°YPI'q 93 070 '
dega de | adi {8 R Gl %ﬁsaﬁaﬁ&ceaﬁasas@éwg#s@%%ga% o

appr ochant |.a Euqyﬁvegsd%s@&a cgina il 0 o 6l SOl b B8 Bplpiuat | O

|I(_1_1{2“60 ot 122 our uence de coupure ocede sel on
| a revendi cation 8, dans |oquel |'etape d'ajustenent conprend |es

sous- 6t apes suivan- -5 tes: - fournir un premer gain aux Signaux
si sm ques de fr~quences hautes situdes au-del & d' une fr~quence de coupure
haute f2; - fournir un gain decroissant aux signaux sism ques ayant des

frdqugnces situ6es on degk de ladite frdquence de coupure haute; 10 -
fournir un second gain aux signaux sism ques ayant des frdquences basses
situdes on deg& d' une fréquence de coupure basse fl1; - ajuster |la valeur de
| adite frequence de coupure basse, |e nontant du gain entre ladite
fr~quence de coupure basse fl1l et |adite frequence de coupure haute f2; -
foum # une frequence de coupure fc telle que | es signaux de fr~quences

si tueos au-dessous de fc 15 ai ent une attdnuation croissante

| orsque | our fréquence ddcroit au-dessous de |adite frequence de coupure
fc; - fournir une att~nuation |imteo aux signaux ayant des fr~quences
basses approchant |a frdquence zero; - ajuster le niveau de ladite
attenfation lint~o et la valour de ladite fr~quence de coupure fc. 20 25
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