
TRANSISTOR-AMPLIFIER 35 M 

TAA.NSISTOR AMPLIFIER 3S M 

The l$ M r, o fully tronshtoriud omplifior, frH from irOl'I oou15 oAd unoffe,ted by WPfll)' "oltoge vaflotiOl'l1 . 
Output b 60 W mu ilc powec. 
OistorHClft is lcu t}..,n 1 % ot 20 W . sine ou tput in frcquettcy rCJf19C or 20 cs to 20 Kcs . 
The -plHlet "°' 16 lf'On1i1ton ond 12 &illcor>e dlodu . 

t . PRf-AMPl.lf lfR 

11>. oudlo signal from the cgrtrldoo h umpllrted by high lnpul irnpedance tror11hlt1<' T 1 and po"ecl ta the ba•e tron>iiJor 
T2. In order to obtoin a c:onstanl output volume on reCX>tds with varying rec.ord1ng lovols, tho next stage octs as AVC 
(71lp1Hitf AftOf boi"ll omplifi..-d by T1, the audio s~no l is tapped befote C 16, Orld 11 coupled to ti,., bat.e of T3 , The out• 
put of T3 in con junct ion with 0 1, 02 and 03 fomu a variable inre<nal rcsi•tonco' If !he strength of lflo inooming signal 
d>onges, the AC-lmpedanc. of tho nerwC>fic will olso cha,.,ge or>d cot1trol tho slgr<>I ot the base or T2. ~fore, l.lgh 
slll""ls will be amplified less and I°"' signa ls will be anplifiecl more . To reduco the bockgro"nd noise of old ond worn records, 
o re()Ol'd noi1o9 compensating tNi•ch, wirf> J pos1t ionJ, h01 been fitted into the c ircuit . lo reduce lM nohe ol the roe.die 
selling d°"'" on the '"cord and entering the fin l groove, the AVC will ollow lfle volume lo reach itJ pr•"'' level wi th an 
3 lo '4 seoond delay . Tho output a l cacl> channel con be adjusted <¥"er 10 clb. with IN! level <onltols 

2. VOLUME CONTROL 

The Ji~I coming from emitter-follower T 4 goo• over level C<IJ'trol PI to the lfolume contrat c ircu it . Oiod.s 06, D 7, 08 
~ 09, ond trcrulslors TS, T6, T7 or>d T8 MOke up the two wir., volume control and bciss bao>I circui t . With full volume, 
the volume Q:>ntrol has zero resistan(•'- No curren t will flow rhraugh tho diodes, thu$ rhey hove 11 v«y high rosisrance, 
2ve-ral M Dtitn1 Therefcte, 11'. 1l9nol going to T5 and T7 is of !lie 1Dme ampliru~ T 6 and TB .. ., lh" drilfen for T9. 
The c;ombinotion of TS and. T 6 drives tho batrcm end of tho ba$$ boost circuit . At f.,11 volume, the amplitude on-I ohaic of 
the output or T6 ond. T8 are the Mime, '° me •lgriol h 111.e some on eoch end of the ban bcoot clrCJit, that meon• no Rl1erln9 
rolco• place O!>d the frequency respon-. i• Flot. A.• the volwno iJ l\lrnod dQWn, ourrei11 will IJQW ti.rousih Ifie diodos, ond 
their 1e1istance deer.me, , Due to tho 1hunting eflecl ol resistor R34 ond capoclta. C25, diodes 06 and 07 1tart reducing 
the signa l before 08 and D 9. This l'!leof\s nailer Inpu t lo T ~ and tl>us 11mallcr ou tp<.1t from T 6. S1flco the '19"01 <¥"er the 
bo" boost is "°"' differen t, Ifie highor freqvo,,c ics will bo out, thus giv ing the desired bou boost . Ai th• volutne control 
f• l\Jmed down more, mor• cvrrent will lfow t!vough the diodes, 08 <ind 0 9 wnl starl to condud . This in tum will reduu 
the ir'f'Ut to T7 and tllu1 the outpu t of TB, !\ere~ reduci"g the tatol volume. 

The ba., boast will continue thtougliout the cnlir" volume rc"ge, """""'"' 06 and 07 will olw0}'$ conduct more QUfTont 
thon 08 a'Kl 09. Oiade 05 is ta lvrn off the AVC, thu1 ach iovin9 cO'Tlplete l\lrn off of tf,e onpllf1et with min imum volumo . 
T 9 Is on enilt ter-foll-er to matcl1 tlle 1- impedance of the n4'xt stage . Wi th volume control, the vo lume of both chonn• ls 
con be od(usted t09ether . TI-ere ore 2 switches oach having 3 positjans (or odji.atlng the treble and bass. 

J. PHASE Sl'UTI ER ANO OUTPUT STAGE: 

The 1ignal from T9 goos avor amplilie< T 10 to tho c;ompl.,,,onrary poir phose 1plltter1 T 11 ond T 12, in..... drive the lranrfcxm­
erte:» pusl>-pull oulpul poit T 13 ond T 1~ . The thermhlot Hl I in bo.se of J 11 ond T 1' givos lhc circuit 9oocl thermal stability. 
fine control P3 lr•ops bot+. ~lverJ symmetrioal, or>d 1' 4 adjusts the reP curHnt ( n°'lgrwil ) of the outpu t 1toge . 
The overlood protection Is d.te rm lned by the emiller curr...,I of tlie output stage . The vol tage over R65, aeote>d by Iha 
.,,,itter ourren t Rowi11f1 thravgh it, is covpled lo T 15 over on in torgrorir19 network with o time clnsran t of 1 iec 'Mtf!n T 15 
starts conducting, IN bo~ of T 16 bec0111e1 poslllve, 1""11 placing point A in the plat .. at ground potential. This pai'lt ls the 
voltage supply of the input stogo. Tho audio slpl ls h.,cb)' completely cur•off. When th.e record relectl, the mutlf19 relay 
Is enorgl~ed. One of ltio muti"il oontoets will btln9 the colleetor of TIS ond rhe bate of T 16 bock to negotiv .. , driving 
t'1e_i.. tronslllars In cut- off, thil on condilion tnal the ov" rlood is remO'oled from tho cirouit. In tho mvtod shrlo, tho boao of 
TIO i ' to ground ov•r contacts S2, ond the gro~ line to diode 03 Ii open ovet con tacts SI 
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TRANSISTOR-AM PLI Fl ER 35 M 

R 2 carton res1sto1 2 Megohm Vt \Y • 10•. p 1 Tri rnme1 1 tsistor 250 Ohm 'I• W. lln 

A 3 t;ubon resistor 8 200 Ohm 'It W. = 10•.~ p 3 AdJUStlng res 1101 500 000 Ohm, hn. 
R 4 Cart>;)n resistor 3300 O~m •J, w "i: 1011• p ~ A01ust1119 resistor 2 500 Ohm, tin. 

A 5 C;ubon reslstOI 1 Megohm ., , \Y i. 10"'• c 1 LyhC 50 I.lid 
R 6 Carbon resistor 120 000 O'lm •1, W ± 10'~ c 2 Mylar 0 1 Mid 
R 1 ~rbon res.s1or 27000 Ohm 'h \Y. ± 10•. c 3 Ly1ic I Midi 35 V 
R 8 C..rbon rws1or 1 000 Ohm .,, w + 10•:, c 4 Lyuc 50 Mid 15 v 
R9 Clroon rn1s101 3900 O!wn '/J W. ... 10•. c 5 lyt•C SO Mid i 25 V 
IUO C..rbon resistor 82 000 O'lm '" w - 10~. c 6 lyt1C 10 t.lfd 
Rll Carbon rtS1StOI 390 000 °""' .,, w .!. 10•1 c 7 Mylir 0033 Mid 
Rll Carbon 1ts1SlOI 10000 Olun ''•"'- ± 10•,. c g Mylar D 015 Mid 400 V 
R13 Carbon resistor g 200 °""' •/, W. + 10-.. c 9 l'(ltC 100 Mid 3V 
R1~ Carbon res1S101 nooo Ohm l / J w ± 10•,. CIO l)ltC 250 Mid 6V 
RIS Carbon resistor 2 700 onm 'h W I 10• 1 C11 Mylar on Mtd 
R16 C~rbon resistor 560 Olim 'II VI ~ 10'1'• Cl2 lyttC 25 Mid IOV 
Rl7 Cirbon resistor ' 700 Ohm 1/, w 1: 100.. C13 lytlC 25 Mid • 1DV 
Rt8 Cirbon ru•stor 120 Ohm .,, w ± 10"• Cl4 My I.it 0.01 Mid 
R19 Carbon 1eslstor 27000 OhM "• w I 1Q•11 C15 lyttc 5 Mid i 35 V 
R20 Carnon resistor 820000 O~m 'hW + t0•11 Cl6 Lytie 10 Wfd ' 25V 
R21 Caroon resistor 120000 Ohm 11, w ± 11)1,. C17 lytlC 10 t.lld 25 v 
Rn CarbDfl resistor 82 000 01\tn '" w 

± t01/t Cl8 lyt le 50 Midi 25 V 
R23 Carbon resiscor 10000 Olun ., , \II ! 100/t Cl9 lytic 10 Midi 25 V 
R2• Carbon rcStsior 10000 011111 '" w = 101/o C20 Lytle 100 Midi 35 V 
R25 Carbon re$Astor 10000 Ohm .,, \II. ~ 101/1 C2 t Mylar 0611 Mid 
R16 Carbon resistor 100 000 Ollm v. w. ± 10•/o C22 llylar O~'l Mid 
R27 Carbon resistor 120000 Ohm '/J \Y. • 101/e C23 1Ayta1 0 I Mfd 
R28 Carbon rnrstor 3900 Ohm 

'" \Y 
± 10•;. C24 Mylar 0. 1 tl ld 

R29 Carbon 1esist01 10000 Ohm '/1 w ~ 10'/o C25 Lytle 5 Mfd1 35 V 
RJO Carbon re51sto1 2 200 Ohm 'I• W. ± 100/o C26 Myta1 0.1 IAfd 
R31 Ca11>0n reS!SIOr 22000 Ollm 11.w + 10-/o C27 Mylar o. t t.rfd 
1132 C1rbon r151sto1 150000 Ohm '" w ± IO"lo C28 Mylar 0.1 Mid 
1133 Carbon 1es1sto1 150000 Ohm 'h VI ± 100,1 C29 Mylar 0 1 Mid 
R34 Carbon resistor 10000 Ohm '" w. I 10•;, C30 lyllC 250 Mfdt 6V 
R3:i Carbon resistor 1 Megotlm •t. W + 101 '0 C31 Mylar 001 Mid 
R36 Ca1bon resistor 5 600 Ohm 'I> W • 10•, .. C3:> l.ly~1 0033 Mid 
1137 Carbon r~ISIDI ~ Otvn '" w ± 10".'• C33 M~tar 0.1 WO 
R38 Cubo11 resistor 1 Megotim '/1 W t 10• ... C3• Lytle 500 Mid 
R39 Cart>on rtSJ$tor 220 000 Oh'll •11 VI = 10• •• C35 lyltC 5 Mfd1 3SV 

R'O Carbon res1st0t 
'700 °""" 'I• VI - 10•:• C36 l)'llC 2S !Aid IOY 

Rll C.UbClll rtSIStOr 15 Ohm .,, w + 10··· C37 Lyt1e 25 Midi 3SV 
R42 C..rboll res.stor • 100 onm .,, w + 10•, C38 Mylar 001 t.lld 
R43 Carbotl re!•SIOr • 700 Ohm l / 1 w. .±: 1oo;. C39 Lytle 50 Mfd ' 35 V 
RO Ca1bon reSastor 3900 Ol"lm .,, w + 10• .• c.o f>ylar 0001 Mfd t60V 
A~:; Carbotl resistor 1 Megol!m 'I• W ~ 10•. C41 WY'ar 022 I.I'd 
R46 Carbori 1M1Stor 5600 llnm .,, 'II ~ 101/o C.2 lytie ZSOO Mid 35 y 

R47 CarbOll reSAslor 61 Ohm .,, w t 10-'t C.3 Lytie 250 Mid 6V 
R4I CarDOn resistor 220000 onm .,, w + 10-•• ceo LyllC 2500 Mldl 70 V 
R49 C..rbon rnrstor 1soooo onm '/J w. ± 10• . 0 1 Sthc:on d ode I H 4148 
RSO Carbon 1es1stot 220 000 Ohm 11, w ~ 10011 D 2 Sii icon diode I H 4148 
A51 Cirllon tes1stor 5 600 Ottm '/J W ± 10 .. 0 3 Sri icon diode I H 4148 
R52 Carbon 1tt1stor 4 700 Ohm 'I• VI t 10•;. 0 4 Silicon diode 1 N 4148 
R54 Carbon res1sto1 1 Megohm '/a W -I 10 ... D 5 Silicon d>Ode I N 4148 
A55 Carbon resistor I 000 Ollm .,, w • 10•:. D 6 Sri icon dtOd• I N 4148 
R56 Carbon resistor I 000 Ohm '" w :i 10• .• 0 7 sr11con d•od• 1 N 4148 
A57 C.Ubon resrslot t C'OO Ohm 'b w • 10•:0 D 8 Sri icon o IOlkl 1 N 4148 
A58 Catboo reslslot 12000 Ohm '" w L tO•:a D 9 Siiicon dlockl IN 4148 
R6C CarbOn rt11Stor I 800 Ohm ,,, w ! 10•1. 010 Zefll!r dlO<le BZY85 C4 V7 
R61 Carbon 1es1stor 2100 Ohm .,, w. ± IO'io 01 1 Silicon diOlfe 1 N 4146 
R62 Carbon 1es1s1or 560 Ohm .,, w t 10'!• 012 Silicon d•Ode IN 4t48 
R63 Carbon resistor 330 Ohm If, w. ± 10•/o T I TrcinslSlor BC 149 B 
A64 Carbon resmor 330 Ol'lm I/, w ± 101/o T 2 Transistor BC 149 B 
A6~ WHe res stor 0 47 OJlm 2 W. 4 10-f• l 3 Transistor BC 147 B 
A6E Wi re res s1or 0 47 Ohm 2 W ± 10•/t r 4 I rans1s101 BC 147 8 
R67 C3rb0n 1esis1or 22 Ollm .,. w ~ 10•:. f 5 Tr.ms1stor BC 1'7 8 
R68 Carbon res•slor 8200 Ohm IJ. \Y. i S•/• r s Transistor BC 1416 
R69 Carbon rn1stor 5600 Ohm • ,, w 1 5•1 • l 7 Transistor BC 147 B 
R711R71 Carbon resistor 4 700 Ohm '" w ± s•11 TB transistor BC 147 B 
A73 Catilon reslstOf &8 Ohm • ,, w • 1001 • T9 Transistor BC 147 8 
R74 Ca1bo<l 1ts•Stor I 000 011111 .,, w 5•,~ no Trans•stor BC 147 B 
R75 Carbon 1es1st0t 1200 Ohm • ,, w .. s•to Tll Trans1s101 ~1 RCA 
R76 C&ibo11 res•stor I 000 lhn '/1 W ± 10''• 112 Transistor 40362 RCA 
R77 Carbon 1wstor 4 700 O/lm "· w 

~ .... T13 la~slstor 2H3055RCA 
R78 Carbon resistor 3 300 Ohm 'I> W. = 10''. T14 Tra11sis101 2N 30!\SACA 
Ri9 Cait>cMI rts1slor 180 Olwl1 ''• w T s ... TIS T1anststo1 BC 177 V1111C 157 A 

Tl6 Tra~s1stor BC 147 8 

Al I Mute relay v 231$4 - 110 721 -
8110 

T.O.roail t11•11uc11ons C....wl r20 




