Soldano Super Lead Overdrive

Knaccuueckut npegycunutens ¢ apdekrom Overdrive.

(MepsouncTtounmk http://www.ampbooks.com/home/classic-circuits/soldano-slo-preamp-1/)

MPEONCNOBUE

Yeunutens Soldano Super Lead Overdrive (SLO-100) nssecteH CBOMM XapaKTePHbIM Xali-reMHOBEIM
3By4aHueM. Ml Ha camom gene, Kak No3Ke Mbl paccuMTaem, BXOAHaA YyBCTBUTENbHOCTb KaHana Overdrive
3TOro NpeaycunnTens coctaBasetr meHee 1MB Npu MakCMMaibHOM NOJIOKEHUU PEryasTopa rPOMKOCTH.
3710 60N1€€ YEM Ha NOPALOK Bbille, B CPAaBHEHUU C KNACCUYECKUMMN YCUAUTENAMM, TAKUMU KaK,
Hanpumep, Fender Bassman v ero nocnegosartenu.

ConpgaHoBckuin perynatop Master Volume pasmelueH mexay mogudmuunpoBaHHbIM TeMb6pob1oKom,
B3ATbIM U3 cxembl Fender Bassman 5F6-A, 1 ¢pa3onHBEPTOPOM YCUANTENSA MOLLHOCTU. YCTaHOBMB Ha
MaKcumym perynatop Master Volume, Mbl NOAYYMM KNacCMYECKUI Neperpys OKOHeYHWKA B Knacce AB.
MNosepHyB perynatop Master Volume B MMHUMaA/IbHOE MO/IOXKEHUE, Mbl OTAaemM BCE popMUpOoBaHUME
neperpysa npegycunmtento. OH co34acT cBOM cOBCTBEHHbIE BTOPblE U TPETbU FAPMOHUKM M JACT CTO/IbKO
CYCTeMHa, YTO ero XBaTuT Ha nepeKyp Bawel rpynnbl. BepHyBLWMCh, Bbl 0OHapyKuTe: YTO OH BCe elle
3ByumnT! U BOT 34€ChH, rAe-TO MeXAY MUHUMAMbHbIM M MaKCMMAJIbHbIM NOMOXKEHMEM perynaTopa Master
Volume HaxoauTca uapcTBO MarMm, KOTOPOE ABASAETCS YHUKANbHOW U TLATe/IbHOM pa3paboTKoi
ycunutena Soldano. A Tenepb 060 Bcem 3aTom noapobHee.

MNepesoa n noarotoska Pokfor u Yetti ana caita http://www.guitar-gear.ru Ctrpanuna 1



http://www.ampbooks.com/home/classic-circuits/soldano-slo-preamp-1/

1. NepBbIiA KacKaga,
1.1. YcnhoBuA No NOCTOAHHOMY HanpAXKeHUIo.

Ha Bxoae nepBoro Kackaga (pucyHoK 1) mbl BUAUM pe3nctop yteukun cetkn (1IMOM) n 610KMPOBOYHbLIN

pesunctop (68xkOM), a Ha Bbixoge 610K ycuneHune spkoctu (Bright boost) (napannenbHo coeauHeHHble
470kOMm 1 2HD).

z 3 360

0.00Z2urF

PucyHok 1: Cxema nepsoro Kackaga npegycunutens Soldano SLO-100

JINHUA Harpy3KM No NOCTOAHHOMY TOKY CTPOUTCA NO ABYM TOUYKAM: NepBas TOYKA - 3TO HaNpsXKeHume
NUTaHWA, OTK/IagblBaeMoe No 0CK NOCTOAHHbIX aHOAHbIX HanpsXeHui (plate voltage), a BTopan TouKa Ha
ocK ToKoB (current). Ee 3HaYeHMe paccunTbIBAETCA Kak

3608

=1.6mA.
220kOm+1.8x0Om

Pe3ynbTaT NOCTPOEHMs NOKa3aH Ha PUCYHKe 2.
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PLATE VOLTAGE

PucyHok 2: MocTpoeHune Harpy304HOW NPAMOI NO NOCTOAHHOMY TOKY.

Ecnn HanpAMKeHWe Ha ceTKe byaeT -1B, To aHOAHbIN TOK, NPOXOAALLMI Yepes KaToAHbIA pe3nucTop
1.8xOm, cocTasuT

1B

—  =0.56m4.
1.8xkOm

Mpu ceTouHbIX HanpsKeHuax -1.5B n -2B aHogHble TOKK cocTaBaT 0.83MA 1 1.1MA COOTBETCTBEHHO. ITH
TOYKM 334310T JIMHUIO HArPy3KKW CETKM, KOTOPAA NepeceKkaeT JIMHUIO HAarpy3Kn no NOoCTOAHHOMY TOKY B
TOYKe, COOTBETCTBYIOWEN cMeleHuto -1.5B (pucyHok 3).
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PLATE VOLTAGE

PucyHoK 3: MocTpoeHMe IMHUM Harpy3Ku CETKU U onpeaeieHne HanpaKeHUsa CMeLLeHns.
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1.2. YcuneHune n nckaxkeHus.

M3 pucyHKa 1 BUAHO, Y4TO MO BbICOKMM YacToTam pesnctop 470kOM WyHTMPOBAH KOHAEHCATOPOM, U
Harpy3Kom no nepemeHHOMy TOKY A1 STUX YacTOoT, ABAAETCA napasi/ie/ibHoe coeAnHeHNe aHOAHOrO
pesunctopa 220kOm 1 pesuctopa 500kOM, yto B UTOre AaeT apdekTuBHoe conpotusaeHune 154xkOm. B
3TOM C/lyYyae nageHne aHoAHOro Hanps»KeHuaA oT 175B (3HayeHne Npy NOCTOSHHOM TOKe) A0 HyAA
YBENIMYUT TOK Ha

1758

——— =1.1mA.
154x0Om

Taknm obpasom, Tekyllee nocTosiHHoe 3HadYeHre 0.83MA nosbliwaeTtcs Ao 1.93mA. 3Ta NHKUA
n306parkeHa CUHUM L,BETOM Ha pUcyHKe 4. (Ha 6onee HU3KUX YacToTax IMHUM HArpy3Ku no
nepemeHHOMY TOKY PacnosiaratoTcs yxKe 6MxKe K IMHUM Harpy3Km No nocTostHHOMY TOKY).
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PucyHok 4: MocTpoeHne MHUIA Harpy3Kn No nepemeHHOMY TOKY

BxogHol curHan ¢ amnantygoii 1.5B naét pa3bpoc no nocToAHHOMY HanpAXeHUIo Ha aHoae oT 68B ao
268B (3enéHble MMHUKU Ha pucyHKe 4). CnenoBaTesibHO, KOIGOULMEHT YCUNEHUA HanpsKeHUto byaeT

268B—68B
3B

67.

KoadppurumneHT ycnneHua npm BbICOKOM YPOBHE BXOAHOIFO CUrHa/la HEMHOMO MEHbLLE, YEM MPU HU3KOM,
M3-3a CXKATUA CETOYHbIX IMHUI NPU CMeLLLeHUM BAN3KOM K -3B. JIMHUKM ceTKU cTaHOBATCA B/MKe Apyr K
ApYyry, TaK Kak KonebaHMAa aHOAHOro HanNpPAMKeHUA YMEHbLIAKTCA. ITO CKaTue Co3AaéT rapmMoHUYeckue
WCKa*KeHMA BTOPOro nopsaKa, KoTopble YBEAMUYMBAIOTCA, KOTAA aMNAMTyAa CUrHaNa NpubanKaerca K
1.5B. 3a npegenom 1.5B Tpnog BXoAMT B HACbILWEHWE Ha NOJIOXKMTENbHOM NONYBOJIHE BXOA4HOIO CUTHanNa.
Korga ceTouHble KonebaHmMa No amnanTy4e BbIxogAT 3a 2.5B, HanpsAKeHWe Ha ceTKe, Konebnacs,
IonagaeT B 30HY HUMXKe -4B, 4To 3acTaBAAET N1amMmny BXOAUTb B OTCEYKY.

TakmMm 06pa3om, Koraa amnanTyaa BXOAHOIo cMrHana npubnuxaerca K 1.5B, nckaxeHus
XapaKTepU3yrTCA HEYKIOHHbIM POCTOM YMCa FaPMOHMK 2-ro NopsaKa, Aanee cieayert 6bicTpblit pocT
WCKa*KeHUI BTOPbIX rApMOHUK, KOrda amnantyaa ysenmumeaetcs ¢ 1.5B go 2.5B, U poCT UCKaXKeHW
TAMKENbIX TPETbUX FAPMOHUK NPU 6oNee BbICOKUX YPOBHAX CUrHana. B KoHeYHOM cuéTe, BXOAHOM

- ]
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CUHYCOMAANbHbIA CUrHAA, KOTAa €ro YPOBEHb 0YeHb BbICOK, CO34aET BbIXOAHOMN CUTHAN Y¥Ke NoYTH
NpPsIMoyrosibHo ¢bopMmbl.

Ona poctmkeHus 6osiee BbICOKOTO YCUNEHUA PEryiATOP IPOMKOCTU Ha r’MTape yCTaHaB/MBAIOT Ha
MaKCUMYM, a F[POMKOCTb YCUAMTENA Ha MUHUMYM, M TOTAa 3TOT Kackag, 3aroHsetca B8 pexkum Overdrive,
COXpPaHAsA NPU 3TOM Nocaeaytowme Kackaapl YncTbiMu (6e3 orpaHnyeHus). B TMNOBoOM BKAOYEHMUM,
o4HaKo, Tpuog paboTaeT 3HaUNTEIbHO HUXKE NpenenoB ero KonebaHui, co3aaBas CyLEeCTBEHHbIN

K03 OULMEHT YCUNEHUSA, HO MPU STOM CKPOMHYIO A0/1H0 BTOPbIX rAPMOHMK. M03TOMY BO3HMKaeT
»KenaHue nobaBUTb APKOCTU. 115 3TOro BO BXOAHOM KacKaae v BBoautca Bright boost.
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1.3. BxogHoi4 Kackaa.

MepBblii Kackag KaHana Overdrive ncnonb3yer KnaccMueckyo 06BA3KY CETKM Ha BXoAe (PUCYHOK 5 OH XKe
pHUCYHOK 1).

z 5 260V

0.002uF

PucyHok 5 (1): Cxema nepBoro Kackaga npeaycunutens Soldano SLO-100

Ecnv npeanonoXuTb, 4To KO3GPULMEHT yCUNEHMA NO HANPAKEHWNIO COCTAaBUT 74, a BXOAHAsA CeTOYHanA
€MKOCTb cocTaBuT 1.7n®d, To 310 AacT cpes -34b BbICOKMX 4aCTOT, Haxoasawmxca okono 18kru. CywecrtsyeT
onpeaefieHHbIN CNEKTP YacToT, KOTOPbIM HYXKeH ANA TMTaPHOTo ycuaeHua. Takum 06pa3om, MOXKHO
CKa3aTb, YTO aMNINTYAa Ha BXOAHOM FHe3e M Ha CeTKe M0 BCEM YaCTOTaM COBMaZatloT M COCTABAAOT
1.5B. Mpu aTOM pagmo YacToTbl 3pPEKTUBHO NOAABAAOTCA.

1.4. YcuneHus apkoctm (Bright Boost).

ManeHbKNn KOIPDOULMEHT YCUAEHMA CUTHANA MO HANPAXKEHWIO Bo3pacTaeT oT 51 Ha yacToTe 82y, oo 74
Ha YacToTe 400l 13-3a OTHOCUTENIbHO HEDOIbLLON EMKOCTM BI0OKMPOBOYHOIO KAaToOAHOIO KOHAEHcaTopa
1mKk®. B BepHel 4acTu 3TOro grManasoHa BxogHoe conpotnsneHune 49kOm. 310 cooTBeTCTBYET
CYMMapHOMY COMPOTUB/IEHMIO ABYX HArPY30K, BKAKOYEHHbIX NapaniesibHO: HAarpy3KKU Nocae aHoga u
BHYTPEHHEro ConpoTUBAEHNA camoit namnbl. Mpu Harpy3ke B Anana3oHe ot 500kOM go 970kOm B
33aBMCMMOCTM OT YaCTOTbl CO343ETCA NoTepA B 146 nam meHee ns-3a BO34ENCTBUA MEXKKACKAAHOMO
KOHAeHcaTopa eMKocTbto 0.02MKD.

KoHaeHcatop 0.002MKD B BbIXOA4HOW Lienu obecneymBaeT MMMYAbC APKOCTU Ha Hosiee BbICOKUX
yacToTax, WyHTUpys pesnctop 470kOm. Mpu NonoKeHUN perynsitopa rPOMKOCTM Ha rMTape Ha
MaKcumyme BxoaHana namna 12AX7 ocnabnsieT ycuneHue Ha 646 B palioHe 82l 1 ToNbKo Ha 146 Ha
yactote 1kly (npv aTom NpesnonaraeTcs, 4To NoBbilweHKne bright boost 06ycnosneHo NocToAHHBIM
BbIXOAHbIM conpoTmuneHmnem 49xOmM, 4TO ABAAETCA PAa3yMHbIM 3HAYEHMEM A9 BbICOKMX YAaCTOT B C/ly4ae
NOJTHOTO WYHTUPOBAHMA KaToAHbIM KOHAEHCATOPOM).

MepBblit Kackag, Soldano, 6e3ycnoBHO, OKpaluMBaeT cMrHan. [laBaiiTe Tenepb PacCMOTPUM CAeay oL
Kackaa,.
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2. Btopoii KacKaga.,
2.1. YcnoBuma no NOCTOAHHOMY HanpPAXXeHuto.

BTopoW Kackag npeamna (PUCYHOK 6) BbINONHEH Ha Tpnoge 12AX7 u MeeT CeTOUYHbIN 610KMpaTop
ropasgo 60abllero 3HaYeHus.

z 3 350

100k
470k
I coutput
12487

0. 02ZuF

1M

PucyHok 6: Cxema BTOpOro Kackaga npeaycunutens Soldano SLO-100

JIMHMA Harpy3KM NO NOCTOAHHOMY TOKY OAHMM KOHLLOM NEXMUT Ha OCK HanpaKeHuit B Touke 3508, a
BTOPbIM HA OCY TOKOB B TOUKE

3508
=3.4mA.
100kOm+1.8kOm
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PucyHok 7: MocTpoeHue Harpy304HOM NPAMOI N0 NOCTOAHHOMY TOKY.
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Mpwn HanpAXeHWN Ha ceTKe -1.5B aHOAHbIV TOK, NPOXOAALLMIA Yepes KaToAHbIM pe3nctop 1.8kOwm,
COCTaBuUT

1.5B

— —— =0.83u4.
1.8x0Om

Mpu HanpaxeHUN Ha ceTKe -2B 1 -2.5B ToK 6yaeT 1.1mA 1 1.4MA coOTBETCTBEHHO. B pesynbtaTe
noJsiyyaeTcs TOUKa NepeceyeHms, nexkalas Ha Kpueoi -2B (pucyHok 8).
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PMCYHOK 8: nOCTpOEHMe JIMHUN HAlrpy3Kkn CETKMN U onpeaenieHne HanpaxXeHna cMmelleHna.

2.2. YcuneHue U UCKaXKeHus.

MonesHas Harpyska AN BbICOKMX YACTOT, Ha KOTOPbIX KaTog, ABASAETCA MOJHOCTbIO 3aLYHTUPOBAHHbIM,
coctasuT 1.47MOM B BbIXOgHOM Lenu. B sTom cayyvae nageHne HanpaXKeHUs Ha aHoAe OT NOCTOAHHOWM
BbICTaB/IeHHON BennumHbl 240B A0 HYNA CO34acT yBenMyeHue ToKa

240B

— =2.55uA.
94xOm

To ecTb, cywiecTBylolee 3Ha4YeHMe, Takum 0bpasom, nosbiwaeTtca oT 1.1MA (3HadeHue gna AMHUU
Harpysku rno nocToaHHOMY TOKY) 40 3.65MA (BepxHAA TOUYKa Ha OCY TOKa). ITa INMHMA n3obparkeHa Ha
pUcyHKe 9 cMHMM LBETOM.
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PucyHoK 9: MocTpoeHMe MHUIA Harpy3KM No nepeMeHHOMY TOKY

O6paTnTe BHUMAHWNE, YTO JIMHWUS HArPy3KM Mo NepemeHHOMY TOKY Ha 3TOM KacKaje pacnonaraercsa
ropasgo 61umxKe K IMHUM Harpy3KKn No NOCTOAHHOMY TOKY, Yem B Npeaplayliem. MpnyrmHa B TOM, 4TO
nepBbli KacKag MMeeT aHoAHbIN pe3aunctop 220kOM, KOTOpPbIN cO3AaET 6o/blUee BbIXOAHOE
conpotuBneHune. Tak:Ke OH MMeeT NapannienbHyto Harpysky 500kOM, KoTopas byaeT npoBoLMPOBaTb
6osbliee noTpebsieHMe TOKa, Yem Harpyska BTOporo Kackaga 1.47MOm.

HanpsaxeHue Ha ceTke meHaeTcA oT 0 Ao -4B, BbI3biBaA M3meHeHWe HanpAXKeHMa Ha aHoge ot 115B go
332B. KoaddpuumeHT ycuneHma B 3Tom AmnanasoHe cocTasuT (322-115)/4=54

322B-1158
4B

54.

Mo cpaBHeEHMIO C NepBbIM KacKaoM TOUKa CMELLEHMA NO NOCTOAHHOMY TOKY 34ecb baniKe K cepegnHe
JIMHUI Harpysku. 3To 1 NO3BOAET CETOYHOMY HanpPAXKeEHUIO KonebaTbeA B Npeaenax 4B, 4to npuBoauT K
HaCbILWEHMIO U OFPAHUYEHMIO NOYTU OAHOBPEMEHHO. CheoBaTeIbHO, UTOTOBbIE UCKAXKEHUA
XapaKTepU3ytTCA POCTOM UCKAXKEHWUI BTOPbLIX FAPMOHMK NO Mmepe NpubAnKeHUA aMmNaNTyabl CUTHaNa K
2B, a 3aTem 6bICTPO PACTET AONA UCKAXKEHWNIN TPETBUX rAPMOHMK NPU Aa/IbHENLLEM NOBbILIEHWUM YPOBHSA
cUrHana. B KoHe4yHOM cuéTe, CMHYCOMAANbHbIA CUTHAN CTAHOBUTCA MPAMOYTO/IbHBIM NPU MAKCUMaNbHOM
neperpyske.

2.3. BxogHaA 4yBCTBUTENbHOCTD.

KoadppumumneHT ycnneHua nepBoro Kackaga Ha BbICOKMX YacTOTax COCTaBAsET OKoMo 74. MNpu nonoxkeHum
perynstopa rpOMKOCTU Ha MaKCUMYM NePBbI KOHTYP BXOAHOMO Kackaaa umeeT KO3apdMUNEHT yeuieHus
okono 0.5, yTo co3aaéT obLiee ycuaeHne B 3TOM Kackaje

0.5-67=34.

Takum 06pa30M, aMnanTyga CMrHana, nocCrtynakowero Ha Bxo4 ycumantena, anAd HOpMaﬂbHOVI pa60TbI
BTOPOro KaCkaga cekumu Overdrive AO1XKHa COCTaB/IATb
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Z—B =59u8B.
34

3710, 6€3YCN0BHO, BMO/IHE AOCTUKMMO AAXKe NPU UCMO/1b30BaHUN AATYMKOB C HU3KMM ycuaeHnem. Ho
AaBaiite He byaem noapobHO aHaNM3UPOBaTb STOT MOMEHT, TaK Kak JiereHaapHbIn 3ByK Soldano
3aK/0YAETCA He TONbKO B 3TOM.

2.4. YacCTOTHbI OTKNUK.

MeneHbKNM KO3IPDULIMEHT YCUIEHMA MO HANPAXKEHUIO CUrHANa Bo3pacTtaeT ¢ 35 Ha yacToTe 82y, Ao 55
Ha 400l n3-3a OTHOCUTEIbHO HEHONBLIOTO 6I0KMPOBOYHOIO KAaTOAHOIO KOHAEHCAaTOpa. MaKcMmanbHoe
yCUNeHue Ha BblCOKMxX YactoTax 60. KoHaeHcaTop 0.02MKD 3pPeKTUBHO NPONYCKAET BCE TMTAPHbIE
YyacToTbl. [lenuTenp HanpaxeHua, 06pasosBaHHbIi pesuctopammn 470kOm 1 IMOM Ha BbIxoae Namnbl,
ocnabnsaeT curHan c koapdpuumneHtom 0.68 (3.346).

2.5. NMeperpyska (Overdrive).

Pesncrop 470kOM cymmmnpyeTca ¢ BbIXOAHbIM COMPOTUB/IEHMEM NEPBOTO Kackaaa, KOTOpoe CoCcTaBAeT
100xOm. Co CTOpPOHbI BTOPOTro Kackaaa 3o peKTUBHOE BbIXOAHOE CONPOTUB/IEHME NEPBOro Kackaaa
yBenunuymBaeTcsa npumepHo Ha 500kOM, To ecTh BO MHOTO pas Bbllle, YeM B 06bIYHOM KacKkage Ha 12AX7.

BbICOKOE BbIXOAHOE CONPOTUB/IEHNE NPUBOAUT K NoaBAeHUI0 3dpdekTa Munnepa B EMKOCTM BTOPOTO
Tpuoaa. Ytobbl ycunnTb 3TOT 3P dEKT, 40CTaTOYHO 3HAYMTENbHO 0CNAbUTL CUTHA/bI BbICOKOM YacTOTbl Ha
rutape. OcnabneHune Ha ceTodHOM BAOKMpaTope curHana 4kry, Hanpumep, coctasut oT 446 ao 6abs
3aBMCMMOCTM OT HACTPOMKM FPOMKOCTU. ITa peaKkLma KOMNEHCUMPYET CYLLECTBEHHbIM NOABEM BbICOKMNX
YacToT, CO3L4aHHbIM NEePBbIM Kackagom.

Meperpy3sKa ¢ BbICOKMM BbIXOAHbIM CONPOTUBAEHNEM CTAaHOBUTCA ABHbIM MPenmMyLLeCTBOM. ITO
rapaHTMpPYeT TO, YTO MepPBbI Kackag He CMOMKET CAEeNaTb CETKY BTOPOro KacKaga NONOXKUTEIbHOM Aaxe
NpW 3HaYNTEIbHOM YPOBHE CUFHaNa M HE CMOXKET NOB/ANATL Ha CETOUHbIN TOK. MepBblt KacKag, Bceraa
«BUAMT» Harpysky 470kOM He 3aBMCMMO OT TOT0, YTO MPOUCXOANUT HA BTOPOM TpMOAE. ITO 3HAUUTENIbHO
YMeHbLUaeT CKa4kn cmelleHnA, KOToOpble MOTryT NpMUBECTU K 6}10KVIpOBOLIHbIM NCKaXXeHnAM.

Bosibline 610KMPOBOYHbIE PE3UCTOPbI YACTO UCNONb3YIOTCA B Hi-Gain ycunuTenax B Kavectse
perynatopos Master Volume B npeaycuamTene, HO OTCYTCTBYHOT B KOHCTPYKLMAX KNAaCCUYECKUX
yCcuUnuTenen, B KOTOpbIX Neperpys 0CHOBaH Ha NOAMPY3Ke OKOHEYHMKA (YCUIUTENN MOLLHOCTH).
Hanpumep, B Fender Bassman 5F6-A BbIxoAHble 1aMMbl NEpPerpyKatTca 3a40Aro 40 Toro, Kak byayT
neperpyKeHbl 1amnbl npeaycunutens. CnefoBaTeNbHO, CKaYKM CMELLLEHUA He ABNAIOTCA Npob6aeMoit.
Ycunenue Bright boost, KomneHcupytollee 60nblUNE 3HAYEHMA CETOUYHbIX BIOKMPATOPOB, TaK Ke He
TpebyeTcs B TPAANUMOHHBIX CXEMAX YCUAUTENEN.
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3. TpeTuit Kackag,
3.1. YcnoBua No NOCTOAHHOMY HanpPAXeHuto.

B TpeTbem KacKage ucnonblyercs Tpuog, 12AX7, KoTopbli HAXOAUTCA BMECTe C TPMOA0M BTOPOTO
Kackaga B Koprnyce ogHol namnbl (pucyHok 10).

2.2M| |330k]| | Zo

PucyHok 10: Cxema TpeTbero Kackaga npeaycmnumtensa Soldano SLO-100

HarpysKa no nepemeHHOMY TOKY COCTOMT U3 peanctopa 2.2MOM, coeAnHEHHOro NapannenbHo ¢

pesnctopom 330kOM U1 BbIXOAHbBIM CONPOTUBAEHNEM Z0 BTOPOTro Kackaaa KaHana «Normal» ycunutens.
Ero cxema nokasaHa Ha pucyHke 11.

z 3 I60v

120pF

tput
0.02uF 22N onEpe

PucyHok 11: Cxema BTOpOro Kackaga kaHana «Normal»

[lna 3BYKOBbIX YaCTOT €ro BbIXOAHOE CONPOTUBAEHME cocTaBaseT 74kOM natoc conpoTusaeHme oT
KoHAeHcaTopa 120nd, croswero napannenbHo pesucrtopy 2.2MOwM. Ecam npeHebpeyb STUM MaIeHbKUM
KOHAEHCATOPOM, TO Harpyska AnA KaHana «Overdrive» npu cpegHeM YpOBHE CUTHANa COCTaBUT
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2.2MOm-330kOm- (2.2MOm+ T4k Om)
2.2MOm-330kOm+ 2.2MOm - (2.2MOMm+ T4k Om) + 330k Om- (2.2 MOm+ T4k Om)

= 255xOm

370 3HaYeHue Byaem UCNoNb30BaTb KaK 3PpPEKTUBHYIO BbIXOAHYIO HarpysKy, Koraa byaem cTpouTb
JINHUK Harpy3Kkun No nepemeHHOMY TOKY.

JIVHWA Harpy3KM MO NOCTOAHHOMY TOKY (PUCYHOK 12) OAHWM KOHLIOM /IEXKUT Ha OCU HaMpPSAXKeHWN B
To4Ke 350B, a ApyrMm Ha OCU TOKOB B TOUKE

3508
=2.5mA.
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PucyHok 12: MNocTtpoeHne AnHMM Harpy3Ku no NOCTOAHHOMY TOKY

CeTo4yHOoe HanpsKeHne nameHsetca ot -3.5B go -4.5B. Tok, NpoxoasALuii Yepes KaToaHbI pe3ncTop
390w, Bo3pacTaeT ¢ 0.09MA ao 1.1mA. 3TO NOKa3aHO 3e/1EHON IMHMEN Ha pUCyHKe 13.
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PucyHoK 13: MocTpoeHne AMHUMU HarPy3KM CETKU U onpeseneHne HanpaKeHns CMeLLeHUs.

CmelleHMe Tpnoaa, Takum 06pasom, B3ATO oYeHb B/IM3KO K CETOYHOMY OrpaHUYeHMIo - 0KoJo -4B. Takasn
CUTYaLUMA MOXKeT NOoKa3aTbCA OMacHOM, HO A0BO/IbHO Bosblwoin pe3ncTop 39kOMm B KaTode co3aaéT
CYLLLECTBEHHYO OTpULaTeNbHYI0 06PaTHYIO CBA3b, YTOBbI NPOTUBOCTOATh U3MEHEHUSAM CETOYHOTIO
Hanpa)eHuA, BbI3BaHHbIM BXOAHbIM cUrHanom. Mbl pazbepemca, noYemy 3TOT Kackag, He Tak 6130k K
OrPaHMYEHMUIO, KaK 3TO KarKeTcs, a 3aTeM U3yunum 3pdeKTbl MCKaKeHUs, NoABAAIOLLMECA B 3TON 06nacTy
KPUBbIX.

3.2. ilutHamnueckuit noTeHuman.

TpeTunii Kackag umeet KoHgeHcaTop 0.001MKD (1H®), WyHTUPYIOLWMIA AHOAHbIN pe3ncTop, o1
NpeaoTBpPaLLEHMA NAPA3UTHBIX BbICOKOYACTOTHbIX KONebaHnin. OH CAYKUT TOM e Lenu, 4to u
KoHaeHcaTop 47nd mexay aHogamm $a3oMHBEPTOPA, KaK, Hanpumep, B cxeme Fender Bassman.
OfHaKo, TYT ero 3Ha4eHMe HaMHOoro 6oAblue, YTO CO34aET 3HAUMTEIbHOE 0cNabneHne BbICOKMX YacTOT.

[na BblcOKMX YacToT KoHAeHcaTop 0.001MK®P NONHOCTbIO WYHTUPYET aHOAHbBIN PE3NCTOP, U YCUAEHNE
6yaeTt HyneBbIM. N8 HU3KUX YACTOT KOHAEHCATOP OTKPbIT, U KOIPDULMEHT YCUNEHNA COCTABUT rae-To
1.8 (54B), obecneunBan 3HauYUTENbHOE YCUNEHUE HU3KUX YacToT. Ho 3To Hebonblwol KoaddnumneHT
YCUAEHWA NO CPABHEHMIO C APYTMMM Kackagamu. [lna 3ByKOBbIX (ayAMo) CMrHanoB KOHAEHCATOP CTOUT
napannenbHo ¢ BXoAHbIM conpotuaeHnem 98kOM 1 apdeKkTUBHOM Harpyskon 255kOM (Kak onucaHo
Bbile). 3To AaéT cpes -346 no BbICOKMM YacToTam ot 2.2KIL,.

Mpw BbIKPYYMBaHUM perynatopa Gain ycuneHue pesko COKpaLlaeTcs, Tak Kak He LYHTUPOBaHHbIN
KaTOAHbIN PE3UCTOP CO3AaET CYLLECTBEHHYIO OTPULIATE/IbHYIO 06PaTHYIO CBA3b. ITO 3aCTaB/AET KaTo,
«CNneanTb» 3a CeTKOW. (Ho 3TO He KaToaHbl MOBTOPMUTESb, MOCKO/IbKY BbIXOAHOW curHan 6epérca ¢
aHoAa, a He ¢ KaTtoaa) Taknm o6pas3om, HanpaXKeHMe ceTKa-KaToa, KoTopoe 6b110 HallAeHO U3 CEeTOYHbIX
KPUBbIX, 3HAYUTENIbHO MEHbLLIE, YeM HanpAXKeHWe ceTKa-3eMAsA, KoTopoe npeacTasaaeT coboi BXOAHOM
curHan.
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PucyHok 14: MocTpoeHne MHUI HarpysKu no nepemeHHoOMy TOKY

Ona HN3KMX n cpeaHnX 4acCTtoT conpoTuBieHUE LLenn CoCTaBUT
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37O 03HayaeT, YTo NageHUe aHOAHOro HanpaXeHua oT 335B (3HaueHne No NOCTOAHHOMY TOKY) K Hy/to
BOJIbT CO34,3ET YBe/IMYEHUNE TOKa

3B _44.
111x0m

To ecTb ToK nosbiwaeTca ¢ 0.1mA ao 3.1MA, 4TO OTMEUYEHO BEPXHEN CUHEN NTNHUEN Ha rpadurKe pUCYHKa
14.

CeTo4uHOE HanpaXeHne meHaeTca okono t 0.3B OTHOCUTENBbHO BbICTABAEHHOTO CMELLEHUA NO
NOCTOAHHOMY TOKY -4B, 4TO He BbI3blBaeT OFPaHUYEHUA CUTHAMA laMnon. COOTBETCTBEHHO aHOAHbIM TOK
6yaeT meHATbCA B Npeaenax * 0.1mA, 4To co34aET M3MEHEHUE HAMPAXKEHUA Ha KaTOLHOM pesuncTope

+(0.1nA-39x0nm) =+3.9B .
M3 sToro ceayeT, 4To Ha BXoAae HEO6XOAMM CUTHanN

+(3.98+0.38) =+4.2B

Takum 06pa3om, Ha 3TOM KacKkage cyliecTByeT 60bLWON 3anac (Bbie Yem Ha NpeablayLmx Kackagax),
HECMOTPSA Ha TOYKY CMELLEHUSA, HAXOAALLYHOCA YYTb Bbllle OrpaHUYEHUs.

Ha nepBom Kackage KoadppuumeHT ycuneHma coctasun 34, Ha sTopom 60 1 0,68 Ha ero Beixoze. Toraa
BE/IMYMHA CUTHANA C BXOAHOIO rHe3Aa, KoTopblii byaeT neperpyKatb TPETUIM KacKkag, COCTaBUT:

1 1 1

——=3mB
34 60 0.68

To ecTb OY€Hb NETKO CO3aTb NeperpysKy, faxKe ec/n rmTapa co «CnabbiMn» 3BYKOCHUMATENAMM, U
perynaTop rPOMKOCTM Ha rMTape HaXxoAMUTCA B MaKCMMasibHOM NonoskeHuu. [laxe cnabbliii yaap no
CTPYHaM cO34acT neperpys Ha 3Tom Kackage. Mpu 0b6bl4HbIX HAaCTPOMKax FPOMKOCTU NpeayCcuanTeb
BxoamT B pexkum Overdrive 3ag0aro Ao 3Toro Kackaga.

3.3. Distortion u Overdrive.

Paborta atoro KaCKaja 6/113Ka K OrpaHN4YeHunto 1 aaneKa ot HacblWweHNA rapMOHNYECKMMUN NCKaXKEHNAMUA
N ANHaMUKA 6b|CTpOI’O nepexoaa B Overdrive, NOTOMY 4YTO OTpULLATE/IbHbIE KonebaHuA curHana
OorpaHmn4nBaloTCA (Cpe3aPOTCFI) 3340NT0 A0 3TOro Kackaja, B OTAMYMe OT NOJIOXKUTENbHbIX. TO eCcTb d)oplv\a
BbIXOAHOIO CUrHaNa HECUMMETPUYHA, YTO, NpeXxae BCero, CosaaeT rapmoHn4yeckne NCKaxXeHna BToporo
nopAaaka. PacnonorkeHue TOUKM cmeLeHna 6anxKe K LEHTPY Harpyaquoﬁ JIMHUUN MOXET BbI3BaTb
OrpaHnUYeHune KakK y noNIOXKUTENIbHbIX, TaK Ny OTPULLATENIbHbBIX MO/IYBOJ/IH CUTHANa, CO34aBasd, MaBHbIM
o6pa30M, rapMoHUNYECKNEe NCKaxXeHnA TpeTbero nopaaka.

TouKa cMmelLleHNa pacnonoxKeHa 6113Ko K 061aCTU HACbIWEHMSA, U 3TO CO3AAET rapMOHUYECcKMe
NCKaXKeHWA BTOpOoro nopsaaka. OaHaKo AMHAMUKa yKe COBCEM Apyran. M3-3a BbICOKOrO BbIXOAHOTO
COMPOTUBAEHMA NPeablAyLLErO Kackaaa (KOTOpoe CTaHOBMUTCA eLwlé Bbllle 13-3a NPUMEHEHNA pe3uncTopa
470kOM B KayecTBe CETOYHOTO 610KMpPaTOPa) orpaHUYeHne NONOKMUTENbHOM NOMYBO/IHbI CUTHaNA OYEHb
BbIPa*KEHO M NPOUCXOAMUT AOBOIbHO 6bIcTPO. CeTKa KonebaeTca K Hy/o BOLT B Hanbonee AMHENHOM
AnanasoHe, a 3aTeM Cpa3y OCTaHaB/IMBAETCA, OTKA3bIBAACb YXOAMTb B 30HY MNOOKUTENbHbIX
HanpsAeHuin. C Apyroli CTOPOHbI, B OTCEYKe Namna paboTaeT B AMHEMHOM AnanasoHe. YacTMyHo fnamna
HaXoAMTCA B OTCEYKE, CO34aBas NpM 3STOM KOMMPECCUIO, KOTOPan NOCTENEHHO YMEHbLLAET yCUAEeHUE,
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MOKa, B KOHEYHOM CYETE, aHOAHbIN TOK He AOCTUTHET HyAA. Takum 06pasom, Ha TpeTbeM Kackage
Soldano npouncxogut Hanbonee markuin nepexog s Overdrive.

MOXHO CKa3aTb, YTO MO MepPe YBEINYEHMA YPOBHA CUrHaNa A0/1A FaPMOHNYECKUX UCKAXKEHWUI BTOPOTO
nopaaKa NocTeneHHo Bo3pacTaeT, 3aAaBan bonee Taxénbit Overdrive. BxogHas 4yBCTBUTE/IbHOCTb
[0BOJIbHO HM3Kas NO CPaBHEHMUIO C TPAAMUMOHHbIM BKAOYEHMEM TPUOAA, TaKUM 06pasom, apdekT
Overdrive nerko gocturaetca. OgHako, ycuneHue curHana B Soldano SLO Ha 3Tom He 3aKaHYMBaEeTcA: 3TO
eLLé He BCE ycueHne 1 neperpys atoro ycunutens. [laBante tenepb pacCMOTPUM YETBEPTbIN KacKaa.
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4. YeTBEpPTbIA KacKaga,
4.1. YchoBuA No NOCTOAHHOMY HanpPAXKEHUIO.

YeTBEPTbIN KacKag, NpeacTaBaneT coboi yCManBarwLLnMn Kackag, 06begMHEHHbIM C KaToAHbIM
nosToputenem (pucyHok 15). B aHoge ctouT peaunctop 220KOm, OH e CoeaUHEH U C CETKOM
nosToputens. OH CAYKUT TOM XKe Lenn yto n peauctop 470kOm Ha BXoAe BTOPOro Kackaaa —
MWHUMMIUPYET CKAUKM CMELLEHMA, YTOObI CHU3UTb BEPOATHOCTb BIOKMPOBOYHbLIX UCKaXKeHUI. MeHbluee
3Ha4YeHMe 3TOro CONpPOTMBAEHUA U Bonee BbICOKUIA KOIPPUUMEHT YCUNEHMA NO HANPAKEHUIO CO3AaL0T
ocnabnenHue Ha 3.64b Ha yacToTe 4Kl, No3TOMy 0cnabaeHne No BbICOKMM YacTOTaM TYT MEHbLUE Yem Ha
BXOZe BTOPOro KacKkaga npeaycunurens.

cutput
2.2]{% 1M

PucyHok 15: Cxema yeTBepToro Kackaga npeaycunutens Soldano SLO-100

MepBbili (ycUAnBatowWmii) TpMoL UMEET TaKyIo e «0b6BA3KY» KaK NepBsblii (BXOAHOW) TpUOA yCUAUTENS.
ManeHbKUin KOIPDULIMEHT YCUIEHMA MO HAMNPAKEHUIO CUIrHANa Bo3pacTtaeT ¢ 51 Ha 82l go 74 Ha 4000,
B CBA3M C OTHOCUTE/IbHO HEBObLLUMM KOHAEHCATOPOM 1MKD, LYHTUPYIOLLMM KaTO4HbIV pe3ncTtop.
KoadduumeHT ycnneHnsa KaTogHOro NoBTOpUTENA NPUMEPHO PaBeH eauHULE. Ha ero Bbixoae curHan
NPOXOAMUT Yepes AeNnTeNb HanpsKeHus ¢ ocnabneHmem

2.2k0m
100xOm+ 2.2k0Om

=0.02,

yTo cocTasnsAeT 3446 3aTyxaHuA. Tak»Ke CyLEeCcTBYIOT efiBa 3aMeTHble NOTepu 3ByKa Ha AenuTene,
06pa30BaHHOM KOHAEHCATOPOM 1MKD 1 pe3UCTOPOM YTEUKM CETKU CeAytoLLero Kackaga 1MOm.
Yucroe ycuneHme oT 3TUX ABYX TpMogoBs A4 82 I, COCTaBUT TaKMM 0H6pasom

51-0.02=1

74-0.02=15

npn 400 lu.
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JIHMA Harpy3KM ANA KaTOAHOTO NOBTOPMTENSA OAHUM KOHLOM NIEXUT Ha OCU HanpaXKeHuin B Touke 3808,
a BTOPbIM Ha OCM TOKOB B TOYKE

3808
=3.7TmA.
100xOm+ 2.2k0m
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PucyHok 16: MNocTpoeHne AMHUKM Harpy3Kkn No NOCTOAHHOMY TOKY

HanpsaxeHune ceTkM oTHoCUTENbHO 3eMn byaeT paBHo 380B MUHYC NafieHME HaNpPAXKEHUA Ha pe3ncTope
220kOm. U3 Haluero aHanmM3a NepBoro Kackaga U3BeCTHO, YTo ToK 6bin 0.83mA. Toraa nageHue

HanpAXeHnA COCTaBUT:

220kOm-0.83mA4=183B.

TakMm 06pa3om, HanNpsAXKeHME MeXay CETKOM U 3emnéin byaet

3808 -183B=1978B.

Ecnun HanpA)KeHMe ceTKa-KaTog, PaBHO HY/O, TO TOK, TEKYLLMIA Yepes KaTogHble pesnctopbl 2.2K0m 1
10kOmO cocTasut

197B

——————=1.95u4.
102xOm

TouKa, B KOTOPOM IMHUA HarPy3KM Mo NOCTOAHHOMY TOKY NMepeceKaeT CEeTOUYHbIE KPpUBbIE, MOKa3aHa Ha
rpaduke (pucyHok 17) (Touka nepeceyeHuns c 3eNIEHON NUHMEN).
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PucyHok 17: [ocTpoeHne AMHUKU Harpy3Kn CETKM 1 onpeaeneHne HanpaxXeHusa CMeLLeHns.
4.2. AnHamunyecKuii noTeHuman.

YcunuBatoWmii Kackaa, Hanpamyro CBA3aH C KaToAHbIM NOBTOPUTENEM (CBA3b MO MOCTOAHHOMY TOKY),
KOTOPbI MMEET O4YeHb BbICOKOE BXOAHOE conpoTunaieHune. Pesmucrop 1.8KkOm B KaToze yCUAUBAIOLLETO
KacKkaja 4oCTaToOMHO MaJsl, MO3TOMY JIMHUA HarPy3KuM No nepeMeHHOMY TOKY MoYTH NONHOCTbLIO
COBMNAaJAET C IMHMEN HArpy3KM No NoCTOAHHOMY. U3yUmMB IMHUIO Harpy3KM No NOCTOAHHOMY TOKY M TOUKM
CMeLLeHMA Ha NepBoMm (YCUNMBaIOLWEM) KacKae, Mbl MOyYaem pasmax aHOAHOro HanpaMeHus ot 558
00 297B (pucyHoK 18).
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PucyHok 18: MNocTtpoeHne AMHUK Harpy3Kkn No nepemeHHOMy TOKy
Toraa HanbonbWKit Ko3dPULMEHT ycuneHuaA (Ha NepBOM KacKae 3TOM CBA3KM) COCTaBUT:

297-55
3
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MNcxoaa U3 IMHUM Harpy3KM KaToaHOro NOBTOPUTENSA, MONOKUTENbHAA MOAYBO/IHA BXOAHOIMO cUrHana
MeHAET CeTOYHOE HanpaXeHue A0 HYAA U CO3AAET B 3TOM CNyvae aHOAHbIN TOK 2.6mA. 3To AacT Ha
KaToge

2.6mA-102.2kOm= 2668 .

TakMMm 06pa3om, HanNpsKEHME CeTKa-3eM/1si COCTaBUT 266B, M aHOAHbIV TOK, KOTOPbI NOTEYET yepes
pe3uctop 220kOm, cocTaBut

380B - 2668
220k0Om

0.5mA4.

Yeunusatowmin Tprog, Takum 06pasom, HaxoA4MTCA 3HAYMTE/IbHO Bbillie YacToTbl cpe3a. KatoaHbii
NoBTOPUTENb AOCTUraeT OrPaHUYEHUA 40 TOro, KaK ero AOCTUIHET YCUAUBAIOLWMIA Tproa,

Yy BTOPOro anemeHTa napbl, yCcuamesatrow,ero Tpnoaa, aHOAHbIVI TOK CTPEMUTCA K 1.4mA, Koraa ceTKa
CTAHOBMTCA NONOXKUTENbHEE, CMELLLAACH K HY/10 BOLT. Toraa

1.4mA-220kOm=308B

ynagért Ha aHOAHOM PEe3UCTOPE, TaK UYTO HAMPAMKEHNE MEXKAY CETKOMN U 3eMNEN Ha KaTOAHOM
nosTOpUTENIE COCTAaBUT

380B-308B=72B.

Y106bl KaTOAHbIM NOBTOPUTENb OFPAHMUYNBA CUFHA, €0 HaNPAXKEHWE CETKA-KaTo4 A0/IKHO B6bITb OKONO
-5B, a HanpsAxXeHne Katoa-3emsia byget HyN1EM B 3TOM CcMCTEME, MOTOMY YTO TOK B 3TOM C/1y4ae He TEeYET.
OTO fa€T TeOpeTUYECKOE HAaNpPAXKEHUEe Ha yeuamsearwem Tpuoge -5B, uto ABnAeTca HEBO3MOXKHbIM. Tak
4YTO NyNbCaLUM CUTHANA HA YCUIMBAIOLWEM TpMoae AOCTUraloT CBOEro npeaesna B NepByto oyepeab B 3TOM
HanpaBAeHUM.

be3 KaTogHOro nosTopuTensa byaeT cepbE3Han OTCEUKa HaNPAKEHMA Ha CeTKE YCUAMBAIOLWEro TPMoaa,
NpY CTPEMNEHMM K HY/IO 3Ta NOCTENEHHan oTceyka NepexoauT B orpaHuyeHne. HenocpeacteeHHas
CBA3b KaTOAHOIO NOBTOPUTENA U YCUAMBAIOLLLETO TPUOAA BblPaBHUBAET 3T0. TaKMm 06pa3om, YeTBEPTbIN
Kackag, Soldano gaét 6onee CUMMETPUYHbIN BbIXOAHOM CUrHan. [lonA BTOPbIX FAPMOHMK YMEHbLUAEeTCA,
[0NA TPETbUX YBeNNUMBaETCA.

B utore ycuneHue Ha nepsom Kackage 34, Ha sTopom 60 1 0.68 B Lenoyke nocne Hero, 1.8 ycuneHue Ha
TpeTbem Kackage. Torga Tpebyemas amnantyga CMrHana co BXOA4HOIO FHe3za yCuanTena aaa noayyvyeHuns
neperpysku ( Overdrive) Ha YeTBEPTOM KacKage byaeT MeHbLLe Yem:

B.i.i.i.i:6OOMKB.

34 60 0.68 1.8

3TO HAMHOTO HUKeE, Yem B Bonee CTapbiX (TPAANULMOHHbBIX) KOHCTPYKLMAX TUTAPHbIX YyCuauTenen,
No3TOMYy HEOBXOA4MM CUTHAN OYEHb HU3KOTO YPOBHA A1A Neperpysku 4-ro Kackaga npeaycuauntens.
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4.3. UckaxkeHus (Distortion).

OAVH 13 Hanbosiee BaXKHbIX acneKToB pa3paboTku ycunutenel gns neperpysku (Hi Gain)
HenocpeacTBEHHO CBA3AH C KaTOAHbIM MOBTOPUTENEM, KOTOPbIN BAUAET Ha OrpaHMYeHMe BbIXOAHOTO
curHana. Meperpy*KeHHblli KaTOAHbIN NOBTOPUTENb NPU NOJIOKUTENIbHOM NOYBOJIHE BbI3bIBAET NageHune
aHOAHO-KaTOAHOTO HaMpPSXKEHUSA, YTO AenaeT ceTKy bosiee NpuBAEKaTENbHOW ANA SNEKTPOHOB. B
pesynbTaTe yBE/IMUMBAETCA CETOYHbIN TOK, YTO MPUBOAUT K YBEIMYEHWIO TOKA Yepes aHOAHbIN pesncTop
YCUIMBALOLLETO TPMOAA, TMMUTUPYA STUM CHUMKEHME HANPSAXKEHUs Ha HEM. Takum obpasom,
K03QPULMEHT YCUNEHNA YCUNMBAIOLLETO TPMOAA YMEHbLUAETCH, U NONOXKUTENbHbIE MUKU BXOLHOTO
CUrHana nNpyv NPUMEHEHUN KaTogHOro NoBTOpPUTENA Bonee CrnaxeHbl.

TaK KaK YCUMBAIOLLMIA TPUOA, NOAXOAMUT K OTCEYKE, BXOAHOE CONPOTUBAEHNE KAaTOAHOTO NOBTOPUTENS

nagaet c ero 06bIYHOro OYeHb BbICOKOTO 3HAYEHUSA, NPeACTABAAA NETKYO HArpy3Ky, 40 OYeHb HU3KOTO
3HAYEHMUA, YTO U3MEHSAET PacKaaL B CYLLECTBYIOLWEN cxeme. ITO 060CTPAET OTCEUKY CUTHANA U Aenaet
ero bonee CUMMETPUYHbBIM OTCEYKE B NPOTUBONONOKHOM HanpasneHun. Kak otmedaet Rutt (TE. Rutt,
"Vacuum Tube Triode Nonlinearity as Part of The Electric Guitar Sound," 76th Convention of the Audio

Engineering Society, New York, 1984.) , sTomy AiIBIeHUIO HET 3KBMBAJIEHTa B TPAH3MUCTOPHbIX CXEMAX.

[aBaiTe Tenepb U3y4YnMM 3aKAOYMTENbHDIM KacKkag KaHana Overdrive B Soldano SLO 100.
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5. NaTbIA KacKaga.
5.1. YcnoBua no NnOCTOAHHOMY HanpAXeHuto.

MATbIN Kackag NPaKTUYeCKU NAEHTUYEH YeTBEPTOMY (pUCYHOK 19). OH co34aéT KoadPUUMNEHT yCuneHus
no HanpseHuto 43 (3346). Ob6a 3TM Kackaza 3aKaH4YMBaAOTCA KaTOAHbIMM NOBTOPUTENAMM, KOTOPbLIE
obecneynBatoT HU3KOE BbIXOAHOE CONPOTUBAEHNE ANA YNPaBJEHUA OTHOCUTEIbHO 6ONbLINMMUK
Harpyskamu. YeTBEpTbIl 3Tan AOMNOJHUTENIbHO CAYKUT ANs co3a4aHuna netenb apdeKToB, a NATbIN
HarpyeH Ha Tembpo6a0oK oT Fender Bassman 5F6-A, HO C HEKOTOPbIMU U3MEHEHUAMM B HOMUHANAX.

PucyHok 19: Cxema naTtoro Kackaga npegycunutens Soldano SLO-100

JInHWA HarpysKkn No NOCTOAHHOMY TOKY OHMUM KOHLLOM NIEXKUT Ha OCU HanpAxeHui B Touke 380B, a
BTOPbIM Ha OCY TOKOM B TOUKe
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PucyHoK 20: MocTpoeHne AMHMMU Harpy3KM No NOCTOSHHOMY TOKY

Ecnn HanpAXkeHWe Ha ceTKe byaeT -1B, TO aHOAHbIN TOK, NPOXOAALLMI Yepes KaTOAHbIM pe3ncTop
2.2k0Om, byaet

1B

—————=0.45u4.
2.2k0m

Mpw ceTodHOM Hanps»KeHun -1.5B n -2B aHoaHbIN ToK bygeT 0.68mMA 1 0.91MA cooTBeTCTBEHHO. M0 3TUM
TOYKAM CTPOUTCA CETOMHAA IMHUA, KOTOopas byaeT nepecekaTb HAarpy3o4Hyto NpsAMyto B TouKe -1.75B
(pucyHoK 21).
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PVICVHOK 21: nOCTpOEHVIe IMHUN Harpy3kn CETKMN U onpeaeneHne HanpaxeHna cmeleHuna.

MOCKONbKY KaTOAHbI MOBTOPUTE/Ib UMEET OYEHb BbICOKOE BXOAHOE COMPOTUB/IEHNE, IMHMUM HArpy3Ku no
nepemeHHOMY M NOCTOAHHOMY TOKY MPaKTUYECKM UAEHTUYHbI. Ha OCHOBaHWW NonyYeHHOo paboyeit
TouKkuM 1.75B cneayeT BbIBOA, YTO U3MEHEHME HANPAMKEHMA HA CETKE BBOAMT IaMny B HacblleHne. 3T
6yaeT okono 2.75B ana nonyvyeHns oTcevykn (PUCyHOK 22).
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PucyHoK 22: MNocTpoeHne AMHUKM Harpy3Kkn No nepemeHHOMy TOKyY

MNepesoa n noarotoska Pokfor u Yetti ana caita http://www.guitar-gear.ru CtrpaHuua 24




5.2. UcKaxeHusa (Distortion).

Ecnu HanpaXKeHMe Ha ceTKe M3MEHAETCA OT CBOEro BbICTaB/lIEHHOIo cmeleHna -1.75B no Hyna, To
aHoaHbIN TOK yBennymaaetcs ¢ 0.8MA go 1.43mA. ToK, TeKyLnii yepes pesncTtop 2.2k0Om B KaToae,
TaknMm obpasom, yBeNMUUTCA Ha

1.43mA—-0.81mA4=0.6314.
M3-3a 3TOro BO3HMKaeT KaToAHOe HanpsaXeHne
0.63mA4-2.2kOm=1.4B.

I'IoaTomy AMNINTYy4a BXOAHOIO CUrHaNa, USMEPEHHaA Mexay CETKOW U 3eMJ'IEI\;1, Ha 3TOM KaCKaje
COCTaBuT

14B+1.75B=3.15B.

B KOHEYHOM UTOre Mmeem: ycmaeHune Ha nepsom Kackage 34, Ha sTopom 60 1 0.68 B Leno4vke nocne
Hero, 1.8 - ycuneHue Ha TpeTbem Kackage v 1.5 - yeuneHune Ha yeTBEpPTOM Kackage. Torga amnantyaa
CUrHana Ha BXoAe ycuauTensn, HeobxoamMmasa ANns NpuBeaeHUs NATOro Kackaaa B neperpysky (npu
NONOXKEHMM PEryAATOPA FPOMKOCTM HA MaKCUMYM) COCTaBUT:

34 60 0.68 1.8 1.5

370, NO KpanHel mepe, Ha 40% Honblle, Yem Ha YETBEPTOM KacCKaZe, TaK KaK y MATOro Kackaga ocTaércs
3amMac Jake B CaMblX YKECTKMX YC/IOBUAX Neperpyskun. YeTBEpTbIl Kackad CTOMT nepeg, nocblIoM Ha
netnto (Send) 1 NPOU3BOANT YMEHbLUEHWE YPOBHA CUTHaNa C ero Nnoc/ieayoLwmMm BOCCTaHOBAEHMEM Ha
NATOM Kackage.

Yeunnusarowmin Kackag umeeT KoadduumneHT yeuneHma 44, 310 0KO0 NONOBUHbI BO3MOMKHOFO YCUNEHUSA,
KOTOPOE MOXET 6bITb AOCTUTHYTO NPU UCNONb30BaHUK 6ONbLIOTO HOMUHANA KOHAEHCaToPa,
LUYHTUPYIOLWWEro KaToAHbIN pe3ncTop. KaTogHbll NOBTOPUTEb MMEET YCUAEHWUE OKONO eaMHMULbI. TakKnum
o6pa3om, ycuieHue Ha NATOM Kackaze cocTaBuT okoso 44 (3346), uto 6onee 4em KomneHcupyeT
oc/labneHure oT BKAOYEHHOIO Nnoc/ie Hero TemMbpobioka.

PaccmoTpeB Kaxablil KacKkag, B OTAE/IbHOCTW, AaBaliTe NOCMOTPUM Ha KaHan Overdrive npeaycunuTens
Soldano Super Lead Overdrive KaK 06L1yto cuctemy 1 noaseaém HeKOTopble UTOTU.
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6. N3BneuyéHHble ypokun. PaspaboTtka Hi Gain npeamna.

OcHoBbIBasiCb Ha aHanM3e KaHana Overdrive yeunutens Soldano SLO, aaBaite paccMoTpum, Kakue
BbIBOAbI MOYHO CAenaTb OTHOCUTENbHO cTpaTernun Soldano B paspaboTke HiGain npeaycnnntenei.

6.1. CospgaHue Tembpobnoka nepeg perynatopom Master Volume.

Tembpobnok Soldano Super Lead Overdrive n perynatop rpoMKoCTM NOCAeA0BaATENbHO C HUM
npeacTaBieH Ha PUCYHKe 23.

. 470pF
lnput

long

47k 250k tailed

0.0Z2uF

PucyHok 23: Cxema Tembpobnoka npegycunntens Soldano SLO 100

YnpasneHne Tembpob10KOM TaKKe 0c1abnseT u BbIXOAHOM CUTHAN NpeaycuanTens, B pesyabraTte Yero
OVNHAMMKA UCKAXKeHUI o4YeHb n3bupaTtenbHa no yactote. Ecam 661 TeMBpo610K Bbln PacnosioXKeH Bbille
MO CXeMe W OTAANEH OT PeryiAaTopa rPOMKOCTV Ha OAMH WM ABa KacKaga ycuneHus, pesyasTtaT b1 Obl
COBCEM ApYrum.

6.2. PasmelueHue perynartopa Master Volume nepepg, ¢pasomHBepTopom.

CongaHoBCKMI TeMBPO6IOK M yNpaBaeHMe rPOMKOCTbIO OBepApaliBa HAX0AATCA MeX Ay NocneAHUM
Kackagom npeamna u ¢pa3onMHBEPTOPOM, NO3TOMY Ppa3soMHBEPTOP BCErAa MMEET A0CTaTOUHbIN 3anac Ans
ynpaBAeHUA YCUAMTENEeM MOLLHOCTU. 33 UCK/IIOYEHNEM KpaliHUX ClyYaes, Korga neperpyska (Overdrive)
CO343ETCA NpesycuauTenem uav yCUuanTenem MoLHoOCTH, Ho He $a3oMHBEPTOPOM.

6.3. PasmeweHune netim 3¢pPeKToB BHYTPU CXeMbl NpeayCcUInUTens.

Metna adpdekTos Soldano cTOMT 3a YETBEPTLIM KacKaAoM, KOTOPbIN MMEET CaMyto HU3KYIO BXOAHYIO
YyBCTBUTENLHOCTL B KaHane Overdrive. 3To rapaHTUpyeT, YTo curHan byaeT orpaHuyeH go netau. Neganu
3¢ddeKTOB, TaKMM 06pa3om, PaboTaloT y:Ke C NeperpyeHHbIM 3BYKOM, U MO3TOMY He BAWAIOT HA
XapaKTep neperpysa. Tak, HanpMmep, NPU UCNOAb30BaHUN 3ddpeKTa peBepbepaunn B npeaycuantene
CO34aETCA MCKaXKeHUe OCHOBHOTO 3BYKa, a He UCKayKeHue 3BYyKa C addeKTom pesepbepaumm.

MNepesoa n noarotoska Pokfor u Yetti ana caita http://www.guitar-gear.ru CtrpaHuna 26




6.4. OrpaHuyeHue NoNOCbl NPONYCKaHMA CUrHana.

B Tpéx ycunmBeatowwmx Kackagax Soldano ncnonbsytorcs OTHOCUTEIbHO Heboblne BAOKMPOBOYHbIE
KaTodHble KoHAeHcaTopbl. YacTMyHan 610KMPOBKa KaToAa CO34aET oTpMuaTeNnbHY0 06paTHYHO CBA3b A1
HM3KKX YacToT, obecrneumnsas UX 3aTyxaHue.

B otanume ot Fender Bassman u Apyrnx KNacCUYECKMX yecunuTeneit, CosgaHHbIX 40 3MoXu
3KCTPEMaIbHOro oBepApaliBa, TPeTUn Kackag Soldano BKtoYaeT B ceba KOHAEeHCATOP, WYHTUPYHOLWMA
aHOAHbIN pe3ncTop ¢ oTceykoin -3a6 no yactoTe 2.2KML,. J/Tlobble BbICOKOYACTOTHbIE MOMEXM OT FTMTAPHbIX
3BYKOCHMMATE/IEeN, KOTOPbIM YAa10Cb NPONTM Yepes pe3ncTop ceTouHoro b6okmpaTopa, byayT 3aech
3HaunTenbHo ocnabneHbl. Ha xapakTepe neperpyskn n rapMOHUYECKMX UCKaXKEHUAX 3TO He CKarkeTcA, To
€CTb, 3TOT YCUAIUTENb AAET MHOTO BbICOKMUX YacToT B 3ByKe. CxemMa, paspaboTtaHHas Soldano, oTkpbiBaeT
[0pPOry rapMOHNYECKUM UCKAXKEHUAM, NOPOKAEHHBIM NPENUMYLLECTBEHHO OCHOBHbIMW FM’MTapPHbIMM
4YacToTaMM M raPMOHMKAMM HU3KOro nopAaaKa. Haanume BbICOKMX YaCTOT CO34at0T XapaKTEPHYHO
neperpysKy aToro ycuaunTens.

3By4aHue cono-rmtTapbl 06bIMHO MMEET AManasoH TObKO B ABYX AU TPEX OKTaBax. OrpaHuueHune
MONIOCHI MPOMYCKaHNA YMEHbLLAET MHTEPMOAYNALMOHHbBIE UCKaXKEHUSA U MHOMECTBO NMOCTOPOHHUX
HeXenaTesibHbIX rapMOHUYECKUX UCKaXKeHMIA, KOTopble MOTyT A06aBUTb «TPA3U» B 3BYK.

6.5. Co3pgaHuMe BbICOKOro BXO4HOro CONPOTUBNEHUA.

B TPaAMUMOHHBIX KOHCTPYKLMAX YCUAUTENIe MOLLHOCTY (power amp) ux nepBbiii Kackag dopmMmunpyer Bce
MCKaXKeHUA. 33 UCKIOYEHNEM KAaKUX-TO He CTaHAAPTHbIX MOMEHTOB, 3TO eAMHCTBeHHbII\/‘I KaCKapj,
BAVAIOWMI HA CMELLEHME BbIXOAHbIX 1aMM, KOTOPbIA BHOCUT CYLLECTBEHHYIO LO/IH0 Meperpysa u
AVHAMUKM B Kacc paboTbl AB. Be3 npaBu/ibHOM OpraHM3aL M, O4HaKO, 3TO BIMSIHUE Ha CMeLLeHne
MOKET NMPUBECTU K BECbMA HEXKeaTeIbHbIM NOCeACTBUAM, TAKUM KaK B/10KMPOBOYHbIE UCKAXKEHUS.

[ne-to fo 4-ro aenenus perynstopa Master Volume ycunutens Soldano co3gaéT BO3MOMKHOCTb
dbopmupoBaTb Neperpysky B NpeaycuanTene, No3Boaaa YyCUANTEN0 MOLWHOCTM OCTaBaTbCS
OTHOCUTE/IbHO YMUCTbIM. ITO CABMIaeT posib B GOPMUPOBAHUM Neperpy3a K npegycunutento. Ana
npeaoTBpalLeHna 610KMPOBOYHbBIX MCKaXKeHU Soldano ncnonb3yeT ceTouHble 61I0KMPATOPLI, MPUYEM
TaKkue, YToObl NOALEPKMBATL BXOLHOE CONPOTMUBAEHME NEPETPYKAIOLLMXCA KaCKaL0B BbICOKMM, AarKe
€C/IN CeTKa CTPEMMTCA B HY/I1O BOAILT. TO/IbKO Ha MEPBOM KacKkage, neperpyska KoToporo mMasioBepoaTHa,
BXO4HOE CONPOTMB/IEHNE COCTaBAET meHee 220k0m.

C TOukM 3peHnA CeTKN, MUMEeHHO BbICOKOE conpoTneaeHne CeETOYHOIO 6n0KMpaTopa n d)opMMpyeT 3TO
6onblioe BXOAHOE COnpoTMB/IeHMe. BbICOKOE BbIXOAHOE CONPOTMBAEHNE OKa3blBaeTCcA HecnocobHbIM
obecneuntb TOK, HeO6XOAMMbIﬁ AnAa co3gaHnA Ha CeTke No60ro NONOKUTENBHOTO HanpAaxXeHuA. 10
AeNaeT pe3sknum nepexon cnegyroulero KaCkaga ms3 JINHEMHOW 30HbI K TAMKENBIM UCKaXKEHUAM.

bonbline 3Ha4YeHMA ceToYHbIX 6/'IOKVIpaTODOB OKa3bIBalOT CyLeCTBEHHOE B/IMAHNE HA BbICOKME YaCTOThl,
HO B KOHEYHOM 3BYKe BCe PaBHO AOCTAaTOYHO MHOIO APKOCTWU.
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6.6. Hannume KatogHoro nostoputens B uenu Overdrive.

MepBblii YCUAMBAIOLWNIN TPUOA YETBEPTOrO Kackaja HEMoCpeACTBEHHO CBA3aH C KaTOAHbIM
nosTopuTeNnemM. 3TO OKa3bIBaeT CYLLECTBEHHOE BUAHNE HA OrPaHUYeHne CUrHana.

100k

é 1uF
output

2.2]{% 1M

PucyHok 24: YeTBepTblii Kackag, npeaycuautens Soldano SLO 100

MeperpysKeHHbIN KaTo4HbIA NOBTOPUTENb NPU NONOMKUTENbHOM NONYBO/HE BbI3bIBaeT NajeHue
HanpsAKeHWa aHO4-KaToA, UTO AeNaeT ceTKy 6onee NpuBAeKaTeNbHOMN AN 3NEeKTPOHOB. B pesynbTate
yBE/MYEHME CETOYHOTO TOKa NPUBOAMT K YBE/IMYEHMIO TOKA TEKYLLETO Yepes aHOAHbIN pe3ncTop
YCUINBAIOLLErO TPMOAA, OTFPaHMYMBAR TEM CaMbIM HaMpPAXKeHUEe Ha HEM.

Korga ycunusatowwmii Tpuog npubansKaeTcs K oTCeUuKe, BXOAHOE CONPOTUB/IEHUE KaTOAHOIO
NOBTOPUTE/A NAZAET C O4EHb BbICOKOTO, KOTOPOE KenaTe/lbHO A/ IETKOW HarpysKu, 0 O4EHb HU3KOTO
3HAYeHMs, YTO BHOCUT KOPPEKTUBLI B PabOTy CXeMbl. ITO 060CTPAET OTCEUKY CUTHaNa U AeNaeT ero
6os1iee CMMMETPUYHBIM, OrPaHNYMBAs B NPOTUBOMO/IOKHOM HanpaeaeHuu. Kak oTmeyaet Rutt, astomy
HeT 3KBMBA/IEHTA B TPAH3MCTOPHbIX CXeMaX.

6.7. O6ecneueHne afeKBaTHOW HU3KOYACTOTHOM Pa3BA3KMU.

CurHanbHas Yactb Soldano umeeT oueHb 60/bLLIOE KOMYECTBO TPMOAOB Neped $Ga3oMHBEPTOPOM,
uenbix cemb! Tem He meHee, He 60/1ee ABYX MHBEPTUPYIOLMX YCUAMBAIOLWMX KAaCKa40B MMEIOT 06 LLyto
TOYKY NUTaHMA. OTo obecneymBaeT afeKBaTHYIO Pa3BA3KY ANA NPeAoTBPaLLeHNA HU3KOYACTOTHOM
06paTHOW CBA3K, KOTOPAA MOXKET NPUBECTM K TyAy B 3ByKe. YTOObI COXPaHUTbL HaMpPsAXKeHMe BbICOKMM, B
Soldano ucnonb3ytotca napannensHble GUALTPLI MUTAHUA 1A NEPBbIX ABYX KACKaAO0B.
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6.8. MpepoTBpalueHMe NapasUTHbIX KosebaHui.

MpoBoAam NPUCYLLU UHAYKTUBHOCTb MU EMKOCTb, YTO, B CBOIO OYEPEAb, MOXKET MPUBECTU K MAPa3UTHbIM
KonebaHUAM. ITo KpaliHe HeXenaTelbHoe BO34ENCTBUE, KOTOPOE YacTo BCTPEYAETCA Ha PaiMoYacToTax,
BbI3bIBAETCA NMApa3sUTHOM 06PaTHOW CBA3bIO MEXKY BbIXOAHBIMU U BXOAHbIMU Lenamu. U yeunutenn Hi-
Gain 0co6eHHO BOCMPUUMUUBBI K STOMY.

MosTomy B Soldano 0cobeHHO «LeapPo» UCMONb3YIOTCA CETOUYHbIE B/I0KMPATOpPbI, KOTOPbIE MOMOraloT
0C/1abuTb BCMbILIKM MApasUTHbIX KosiebaHuii. KoHaeHcaTop, WyHTUPYIOLLMIA aHOAHBIN Pe3ncTop B
TpeTbeM KacKkage, TakxKe ociabnaeT BbICOKOYACTOTHble Nomexu, 3GPEKTUBHO U30aMpPYSA
npeawecTByOLLME KacKaabl OT NOC/eAyOLWMX MO TEM YAaCTOTaM, Ha KOTOPbIX MOXKET MPOU30UTH
B036yKaeHue. CTOUT NOAYEPKHYTb, OAHAKO, YTO CETOYHbIE B/I0KMPATOPDI, LUYHTUPYOLWNE
KOHZEHCATOPbI, U Apyrue akTUBHblE Mepbl 60pbbbl 3PHEKTUBHBI TOIBKO B KOHTEKCTE UX FPAMOTHOTO
PacnosIoXKeHUs B CUTHaIbHOM Lenu. PasmelleHune geTtanein U NpoBOAOB UIPAET PeLlatoLLyto posb B
cbopke Hi-Gain npegycunutens.

6.9. CosgaHue ontumanbHoro 6anaHca curHan/wym.

B 3ByKe ycunutena Hi-Gain noMMMO None3Horo 3syKa Bceraa npucyTCTBYeT Lym. BxoagHol Kackag Solano
MCNOAb3YET KacCUYECKyIo 06BA3KY: CETOUHbIN BAOKMpPaTOp 68KOM 1 pe3ncTop yTeukn ceTkn IMOm. 3T1o
MO3BO/AET CUTHaY C 10600 3BYKOCHMMATENA NOAHOCTBLIO NPOMTK Ha nepsyto namny. OcnabneHne u
YaCTOTHaA KOPPEKLMA MPON3BOAATCA TO/IbKO MOC/IE TOr0, Kak CUrHa AOCTaTOYHO YCUAEH, YTOBbI
YCMeLHO KOHKYPMPOBaTb C LYMOM, CO34aBaeMbIM NPpeablayLMMm cXeMamm (Kackagamm nam
ycTpoiicTBamum).
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