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In stereo, the advantages were even more appa@he response to my offer last month to list thos&s we begin a preliminary investigation of the
source. On really fine records, B&W's engineerHafler units has been nil—only one response frofinding some very large problems. For example
ing improvements are really fun, our Americara person who would like to buy a St-70 powein a vacuum tube triode circuit, the value of the
than ever. The new tweeter does cause one sligiten to buy used Dyna St-120, St-80, St-150 amisly, the goal is to have the closed loop gain of
“problem” though. You can also hear engineer-M-5 units (need not be in working order) call mehe circuit the same at all frequencies and under
album, Growing up in Hollywood Towrwith  desire to sell. ever, the plate resistor (when carefully consid-
Amanda McBroom, clearly exhibits transien ered) turns out to be, in effect, in series with the
slewing somewhere in the record — cutting pro . T . rTPowersupply capacitor. The capacitor, of course,
- : r computer assisted circuit analysis programs X
cess as cymbal transients simply are not clean 9 r%Pes open at very low and at very high frequen-
sounds like they have some exotic and unstab?(Fo rammed. Our main purose is to solve mu
designed by ear amplifier in there somewher%) 9 ' purp nd very high frequencies. The real value of the
. J)Iate resistor changes dynamically with signal
: . ._exactly accurately, and to a high degree of preci-
tweeter provides a more dynamic and musical: )
- . sion. We suspect we are the first to have access1o . .
mid-range too. Of course all loudspeakers in &l circuit and is completely screwed up at low and
mathematical ability, electrical engineering abil-hlgh frequencies. You have random treble and
result | find to be most favorable. The Whole'ty’ and programming ability all at the same tlm?ube bass” isn't music, it is simply a completely
system’s dynamic range is simply a bunch betteébm lex analod circuits exactl uit at work, doing its own thing with
Aado, upon first listen said, “Acoustat and other p 9 Y-
electrostatic builders will not be too happy to he&rhe problem in solving circuits is pretty simple to .
this, will they?” explain. We are dealing with parts whose value?,“"“é Van rHatine
. . a
-Iiirt]?nszk?(iy\tl &Ng?;iﬁhwsmﬂgﬁnavgﬂ?gz&/s ;egg?wuge dynamic range. For example, a 1 M Ohm"OLUNIE THREE NUMBER EIGHT
y “resistor is 1,000,000 ohms. A 12 pF capacitor is AUGUST, 1984
. .000000000012 farads. Try dividing 1,000,000 ) )
models. | am completely sold and urge you t
! ! et. You most likely will get an error messaget_rouble shooting the stock unit (hobody out there
you can find some sucker selling a set of 801%_‘
now is the time to buy them before he finds out trying to solve complex equations of largdtyourselfconstruction project - a power mos-fet
S0 anxious to sell. happen. The first is rounding errors as the con/€ Use in our complete MOS-FET 1208 ampli-
Regarding installation of the kit, although a careputer rounds off values to within its internalfi€r Which interfaces nicely with the stock Dyna
suggestyou have your dealer doiit. Inthe 801, yatalues the computer is randomly substituting fofhe Dynaco St-120 was probably the most popu-
must remove the head, remove the midrangdhe real world parts you have in the circuit. Youar solid state amplifier ever in production with
[\itairt]ing screw I_or the tt\),;IGEter head ,ﬂl]mptlxg t:ier the rounding errors have changed the CirCUi_éxperience of building and installing new circu_its
ecler connecion cabe, remove the Weeleh o second problem is the rounding may roundid thousands of them) probably had more im-
dispersion plate, snap off the tweeter gill (Wlth'?bove) o zero. Now the part vanished from th@" it than any other amplifier too. We get many
out breaking it or mashing the tweeter), separate
the tweeter housing, keep track of all the damplnlgmay return answers, but wrong answers, for #5king for St-120 parts and advice as how to fix
randomly eliminated parts from your schematidnem- Almost always, people ask for the wrong
|tth rrcl)%hth g 5\/ eaelfgr §ra?nyidtr(;l nstlgkC (;in sgﬁévﬂglgr%essage” when you tried the division problenqqadequate to make the repa}‘ir, and a parts Ijst that
g 9 sUggested above. The 12 pF capacitor probatf know overlooks the real “trouble spots.” We
Anyway, | now have the first set of 801F speakersrashes). You getno answer atall. Thatis not veRpStly, but incompetent repairs, and this is not
available for $3000/pair, delivered anywhere irand very complex programs to solve circuit probtePaired properl)‘/‘_and of course we would much
the continental USA. If you are thinking aboutems without rounding errors (and to get result&ther see those ‘junkers” come here for our new
tweeter goes into regular production, the prichis is the reason that engineers typically sim?€rmanent resident of the closet.
may go up (and then again, it may not, but whplify the circuits they are solving to get problemgzecause Dyna St-120 amplifiers tend to blow up
Further follow-up — Dolly Parton is the back upcomputer power and programs. They assume theere is one advantage to you, dear reader. They
me the right answer, and several more givewronfé)SrLelg Vilen;g\lle% Jﬁzugfé ;hnignariavggnngét:‘\?narkets. More than one of my customers has
answers (they didn’t own our equipment). , y Rjuind useful St-120 amplifiers for $10.00 and

ent. We can simply clearly hear more of thef you who desire to buy or sell used Dyna oreal world behavior of analog circuits, we are
GramaphoneHresh Airg records are a lot better transformer (if you have one, contact me). | amlate resistor is the main gain determiner. Obvi-
ing mistakes bettertoo. For example, the Sheffielat 612 890-3517 if you have any of the above yaall operating conditions (flat response). How-
R_Ne are getting some interesting information from
$ We get our new supermini checked out a FIeS. Thus the plate resistor goes open at very low
thrashing away. A pleasant surprise is the neV\P le equations in multiple unknowns quickly anqa
conditions, and the circuitis really a variable gain
system interact through the crossover, and in thise computer power, the need to solve, and th
case, the interaction is either less, or provides. a bass boost circuits atwork. Sorry folks, “vacuum-
to be both motivated to solve and be able to sol\{]e -
iddled circ
no correlation to input signal at all.
hen expressed as a number, encompasses
The price is not available yet. They will be
- mp nc g ﬁ?’M or Apple computer and see what answer yol$SU€ devoted to the Dyna St-120 amplifier, both
acquire the retrofit kit as soon as it is available.
e answer is not “error message.” Essentiallp€emMs to know how to properly fix one) and a do-
about the tweeter retrofit, as later he may not b ) . i
) y (fynamlc range on a computer, two bad thmdgowersupply section for the St-120 (the same as
fulamateur probably will be able to manage it, wéimits. Now you are solving problems using partQUtPUt Circuits t0o).
driver, remove enough insulation to get at thenay getanswers, butthey will be wrong answergye|| over 100,000 units sold. It has also (from our
head, snap off the retaining clips for the tweeter . i i
) p g clip Very small value (such as the 12 pF capacitéoPer and incompetent repair work performed
Circuitas far as the computer is concerned. Agaif@!lS from owners and from repair shops too,
parts (6 damping rings), remove the tweeter, and
reassemble in reverse order. While itis easy to ) i
yto g course, rounding to zero also caused the “errB"S - parts we know do not normally fail, parts
100.00 mistake. Let your B&W dealer do it if L i i i i
$ Y rounded to zero, and you cannot divide by zer§NOW that many units are simply junked in de-
in the country with TSX-80 tweeters. They ardhelpful either. It takes a sophisticated computefght: The unit can be made to run solidly if
801s | suggest you order ours now. When thisithout six months of computer time per step)Circuits then being thrown away or becoming a
: : . “simplified circuits will give them approximatel
singer orSimple Dreamg had three readers give p g pp Y do tend to turn up cheap at garage sales and flea
in the ballpark. sentthem here for new circuits. With the informa-
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tion that follows, you probably can make a $10.00ial select 2N3055 transistors (more about thesepairs made with inadequate (general purpose or
special into a pretty fair little power amplifier later). toolow avoltage rating) output transistors. Dynaco
without sending it here. . _ ... _used special 2N3055 devices with a 90 volt
Much later in the production life of the amplifier _ .
. . ) . . rating. Standard 2N3055 outputs have a 60 volt
At the end of this issue, | have printed the finalmid 1970s) furtherimportant changes were made. .. .
- . . o rating and since the power supply puts out 72
version of the St-120 audio output schematic anlis the amplifier aged the front end becameOItS will fail quickly as thev are overvoltaged!
parts list (the-stock circuit, not our mos-fet outputinstable (Q1-Q2 circuits). Many amplifiers turne: tanaar d re (Iqacen)]/ents fo¥ the 2N3055 ?HE.P
circuit). Since the St-120 audio circuit wasnto full power high speed oscillators and in- CG. SK Topbisha etc.) have even poorer s eci,-
changed and, in general, improved many times stantly blew-up for no good reason. The resu |cati(;ns z;nd are e\’/en I.ess reliable iEthis cir(F:)uitl
its long production life, it is very important thatwas blown output transistors. Many times, aﬂeéssentiall if a St-120 amplifier outout sta e.
you compare your audio circuits to this schematieplacing the outputs, the amp simply blew Usils Q5 36 03,04, and DlpmustaIIbF()e re Iaged
and update your unit to this schematic which iagain! The oscillations occurred so fast, and so.,, ' <°» ~  ~_* < p

- . . . With parts meeting or exceeding Dyna’s original
the most stable version. We will go througldestructively, there was not time to measure the P g gLy 9

Dynaco’s own audio circuit changes first roblem on an oscilloscope before the am tumes(gecification for long term reliable service. A
y 9 ' P P b shorted output usually “kills” R27 too. Since it is

into slag again. The “cure” was a change in value e . .

f o . Very difficult to find high voltage 2N3055 output
rf()(r?tl:r;;ryoﬁ]?nigtd(ljtz)ot?]izftg 13:?;:?2'82; t:l?ransistors, we find a useful replacement to be the
) Y ) Y Z;uch stronger Motorola 2N5630 output transis-

rs, as used in the Dyna St-400 amplifier. In

The earliest St-120 amplifiers did not have R2
R28, R29, C13, C14, C15, and the value of C
was 5QuUF at 10 volt (non-polar). These first units ; . .
also used selected RCA 2N4347 output transig\fam reliable operation. (.:13 IS changed_from 2

. o pF to 68 pF. C15 (27 pF) is added. In addition, C1 _ ... )
tors in all applications. These were all factory, changed to a tantalum capacitopf515 addition, Q3 can be replaced with the St-400
wired units builtin 1967. By the time the first kItSv It), and C6 was changed to a |4 100 volt 2N3440and Q4 with the St-400 2N5416 predriver

were released, several changes had been mage transistors for further durability improvements.

changes you should make too if you still have ar|1|m. capacitor. Make these_changes to your arrbriginal Dynaco parts are available from Stereo
ifiertoo. The final production changes were th%ost Cutters. Box 551. Dublin. Ohio 43017

o . p
orgmal version. addition of R29 (1000 ohms) from each red t‘i/\lrite them for their Dynaco parts catalogue
The first change was the addition of R27, a 0.4@lack output jack to provide a load for the outpu Y P gue.
ohm 2 watt emitter resistor to stabilize the outcaps under open circuit operation, and the chanéhen one channel of a St-120 fails, this “over-
puts. Next R28 was added, a 3.3 ohm emitt@f driver transistors from 2N5320 and 2N5322o0ads” the power supply (common to both chan-
resistor for Q4 for further stabilization. This cartypes to a heavier TIP31 and TIP32 type. Makingels) causing (hopefully) the power supply to
be added to old cards by making a couple of foilll of these changes will give you a much moréshut down” cutting power to both channels and
cuts and soldering the resistor to the foil side, artéliable amplifier. with any luck at all, preventing further damage.
is necessary for stable operation. C14 (J0B)L Thus many people who think they have both

" o . However, the problems really start when the -
was added at this time to eliminate a turn-on “ZIpH ! P y channels out, infact, do not. Only one channel has

sound. The output devices were changed to spag-npllfler fails. In general, the major problem ISfailed, causing the power supply, and thus the
2SK135
' +70V DC
Fl D5 D4 S
—o\_p—oT ¢
Si! T 10KQ
- C16
D7 De B g 475Q :;"
co et [C12
0.1uF
New Mos-Fet Power Supply 70V T100V
¢ “G

S

; M
\
o

6.8KQ

RO
Dé
475Q
%& Jumper /
1N4760 \‘<

Revised Power Supply Board PC-15

0.1pF 100V




INOY4
E@H s1SOd ONIONIE @E

Audio Basics Complete 1984 Back Issue Set Page 19

WvaDVIA TVRIOLOId ozrls IYNIOrPO

]ﬂ” 90 41 5O 60 AlddNS ¥IMOJ
/J o ANIS :D:N

o~ HOLIMS INIT OV
o ¥3IMOd 170A 021
s ‘\. - ..,\. - 304 DNIIM
o 10} . o y 0
139508 C i o
1NdNY A2
1 4 L)

i

83104 35N
1348
yoL-vd gvels
YIWHOISNYIL @ o
¥IMOd >
x
»ovie—1a’
- 13101A
R V .
/|
/
4
(4
o LIHM 1
A A1 ~13101A
(4
#
/! /
@7 J
Id

90 1HOIY §O




Audio Basics Complete 1984 Back Issue Set Page 20

1NO¥4d

EB S1SOd ONIONIg ﬂg

T~

M Io.O

—

_ﬂﬁ @

1INJ0S
1AdNI

b\.Jl, -

A%ons ¥3/mod L3dsom w2im  WYIDVIA TVINOLOW

oz’ Uus
AlddNS AIMOJ

1417 SO

ANIS Lv3IH

JANIS LV3H

4141S
TYNIWN3L

r0L-vd
YIWYOLISNVYIL
¥IMOJ

J

L — m,uw»‘ o
ANIS LY3H 2

JICTOH SN

4317133
Niviis

[~ 13T01A

ILIHM

90 1HONY §O

*13101A

S~

INN DV
110A 07t
YOI DNI¥IM

dvay




Complete 1984 Back Issue Set Page 21

Audio Basics

O

10d1N0

7

WA

8103

HNNVHY 1411

i-2d

1n41n0

>
I o | !
AW Py
0 VWA 0
I % e & & » ] ¥ s 1
Y nu$  us@ ow® O @ s &
| T A {
o S
] sz |
90 Pl 2 {
ey | v0 sug ® ¥ |
| ._l say S1D =
- +
0a _ Ak i 193 “
< »f zo .P@.Io
" | < fa |
| RS 4
_ — _
€13 _
_ 1 :
-] 1 |
| £o |
L 3
| ory m "3 % 3 |
‘o 3 ._rw. o oW
1
*> v1-2d
|

Original St-120 Schematic

fr—————— - ——mmmmTT A

EEXAL]

| I FLIMA
< < 137017
*SUY ETY ." mpug _
! o
I oz¥ _
$ |
3 13701A
_ “ 9zy n- @! 1
T |
_ s °° |
i zzug ora |
O
| o
— i 10, $a |
ILIRM
| 45 ] PELAH]
| as$ 1
>
| 9 aa ¢ *°Kyq i 1L L1370
: XY 3
| IO | -
Rk it ¢ o,uﬂ—l £33 3 LTy |
o4 O 1
g | |
b e e o - — = - i = ———
03pa preoq oL S1# 0 SI# YYEYLS “PAOIL'VIL ,@ 2oy 05-9¢  LPEYNZ
-119 U0 pajese L8 PI# 98 PI# £00VLS $3G = 1A 06 19 0P1-00T  0TESNT
5121949 uamy 0 £l 0 Ei# 12998 B} = 1°*"A 06 '€19€ 097001 LEOYNT
“3q poansEO . o zl# o et ve81LS BOOT =4 A 001 'V T ® ©IE 0609  ZLLENG
o 1# O I e UODT = £ A 001 'V [ @ €198 06-0F  GLLENG
oo Loar s 02edIL
IV oL w mw wm m* 9g 8# TEQLLS OledIL
A =3 ‘e —091 0ZESNT
00— L# 98 L# 98 L# 2002L8 UG =1V A 06 ﬂevm cwmwom e
0 9# 9e 9# 98 9# £892L5 19g 0BI-0ET V8
1L G# oL G# oL mH
¥ .
o T 18 ¥E L # £01822 40001 ‘PIW 10" 91D 26£911 %S ‘wem 1
oL e# G0> £# S0> € J ) IO 006D
16— o# 9€ T# L o# evve osipyd Lz S1D i ’
1— 1# 0 1# oL T# poIvbz  AOOT PIW 100 VIO ZeIETT oo JD coN.ﬁ
SI-0d FI-0d AU »i-0d 121 089££2 ostpydga €10 20121t %01 Mﬂﬂa wwm,w
K i < 9ETT
-y paymads ssaun D 1€ BEEYRZ >.oo~ EE 13- A ] Mmomﬁ oot Em 1
soffeyoa [V Indul pajioys ‘peo| wyo g ‘aull Dy LOSY8Z A001 qu 00§ 110 o 1
31242 09 HOA OFT 10 071 'WALA M PoInseoly 915€82 AGE P0G 01D oe ;“_m;p M
g PUIO0OL 6 O 10£021 %!
1T10A 801¥8C  "A00T DY y
SINIOd iS1L 3DV 701v92 AQDTPIU L0 80O SME._eﬁm,oM
L0661€ 211m pIjeUSUI 9[# Jo SAPUIFL 17T BECERE A0 EE_Momm. LO T0€02T Sﬂ:zo ol
€ (91BUId]R) Oq-o[s dwe gL Isny g 506282 AQLPIW LY 9 D . )
o K N f eLYETT surge oL’y
-0]s diue ¢ asn; £52€82 AQTPIWOST G D
geazve oLl £ b pozirgjod-uou TOTE0T Swyo go1
toovee upnms poiyiil LAAA 1S seesme A0 PIWGE b O T01€01 swyo oo
100v97 saurtojsues) samod poL- v 0vUAQ 1L o268z AOY PIWOST £ O eotett UKo 000'0T
z10vyS £O0FN T "2potp uodiiis  Zid 181602 vorw 3d 0§51 T O €OTETT swyo ooo.o.ﬁ
Z10vYS 00PN *dpolp uodiis 11 50528z wnjEjue) ‘pJE G 1 ) ZEEETT SUIyo 006’8
00 . : © 00"
85T107S 1em 1 ‘%g ‘oA mw. apolp .—w:ms. ora 201210 %01 Swyo 000l 62U mzm: m:m“;%ﬂ.bw
z1oPvs €00PNT "apoip uolts 6 a e sumog'g 87U 727448 :
TI0PYS €OOPN T ‘oporp uediis g 008zt %01 Temg 2s1ett swyo oom.~
2zevrs ‘ad 00z ‘so1adwe g ‘aporp uodls L g swyo 230 L3d 20TETT _ sumyo 000'
2ZEVYG aad gog ‘saxadue ¢ ‘aporp uodiIs 9 A ezzzit %01 SWY0 000°'5F 9T YOTETT SWIYQ GO0 00T
2zevvs “a1d gog "seredwe g "opolp uodAN[s ¢ €OTETT sunqo gog0T  GeH 1SIETT _ swyo 0g1
zzEUrS “ad g soredwe g 2polp uodl[is  p (g zuv8Tt %01 TEM | £OEETT swe 00008
s10vvS ‘eul op1 @ doip jjoa grp tapoIp UL g (] swyo 0OL'y  $3Y ZLYETT SUIYo 0L
stovrs BW ] @) doIp 3|oa g ‘IpoIp U 7 201211 %01 'SWYO 0001  €ZH ZLYETT swyo 0oLy
SOPOYS AW Q0p "%G NOA T°G epoIp Iouaz 1 g # 14vd ,* .E«M )
# 1luvd “payoads astaIay)o SSAfUn %6 Hiem %4 aIe s10}81S3L [|V

SINTVA LININOdWOD

NGO O
[ede e fefe gofagages

132.1
ozd
[:1%-1

L1

o1d
1y
jg¢:1

g8 Q
[eofleg g

—~ O OO
RO R



Audio Basics Complete 1984 Back Issue Set Page 22

other channel to shut off too. To trouble shoot,at all at high frequencies. Further circuits aRemove the three long screws and spacers

disconnect the B+ supply feed from first one, andempt to shut down and protect the supply frolding PC-15 to the heat sink and remove PC-

then the other channel to find out which channetase of output failure, and other circuits try arics. Also remove Q9 from the heat sink but save

(with the other disconnected from and thus notprovide a slow turn on to avoid thumps in thiae mounting hardware.

loading down the power supply) still works. speakers. If all supply circuits are not exact

9 P pply) . P . PPy . glean the thermal compound from the heat

Many people have attempted and/or paid for twamatched, it may not turn on, it may not regu= . .
. . . sink assembly. You will need to make a trip to

channel repairs when only one channel was ddate, it may turn on too fast, it may shut off to& . -

. . e bt g adio Shack for a small tube of white thermal
fective. soon, or not at all. It is a real “bitch” to fix and .
make operate well. Thus, when we geta 12OC|Rmpound formounting the new mos-fet power
The worst case problem is when one channe1! . ' transistor and to sink the heatsink to the chassis

fails, and the user still attempts to drive the otherOr repair only with e.‘ power supply problem{J

channel. The protective circuits in the owerWe never "fix" the original power supply, bu

SUDD| Will onl F;\old up for a limited time bepfore simply install our own mos-fet power supplfRemove (unsolder) all the parts from PC-15
PPy y P from the MOS- FET 120B amplifier which lexcept the power supply diodes (D4, D5, D6,

failing too. This causes the powersupplytran5|s-sha” now tell you how to do yourself. D7). If there is already a .QiF at 1000 volt

tor to blow, and the supply deregulates, going up apacitor installed across eyelets 8 and 9 it can
from 72 to over 90 volts, thus overvoltaging the The power mos-fet transistor we use (Hitacﬁl pacilol Ye ;

o . . PR remain, if not, a new capacitor will later be
remaining good channel (and the still working 2SK133, 134, or 135) has nearly infinite cut-

: : . . . Installed.
parts in the defective channel) causing everyent gain and can be controlled by a single
transistor in the unit to melt, frazzling resistorszener diode. It has more current capacity thRefer to the layout sketch of PC-15 (power
and circuit foil too. For this, you get a plagque the transformer can deliver and can be predpply circuit board). Now install the follow-
mounted on the wall, with the stuffed back half oftected by simple B+ fuses, it needs no “sloing new parts (all on the component side): A
a cat mounted on it (a catastrophe)! down” stabilization for the single stage circujumper wire connecting Q7 C, B, and E eye-
. . is inherently stable and thus has a bandwid#is; a jumper wire in the R24 location; a new
If the power supply section fails, one of two . .

. . . into the megahertz range and can supply cér8 K ohm resistor from the top hole of D8 to
things happens. The worst problem is descrlbedﬂI . : .
L " rent for high frequencies too. It cannot thermge bottom hole of R19; and a new uE

above, an overvoltage condition, with in €XCESJun-a-way and requires no electronic protecapacitor (104K) in the R22 location. Install a
of 90 volts DC at C12+, and probable major y q P P ( ) :

damage to the audio circuits. Sometimes ihdion. Itis a simple circuit (six new electronimew 70 volt zener diode (1N4760) (banded end

supply fails open, and the voltage at C12 will beparts_ replacmg the 17 orlgl_nal supply part@bm_tmg down) in the D10 location. All con-

. . . and it will make your amplifier sound betternections are, of course, to be soldered. Add a
near zero. A simpler failure (and quite common 14F at 1000 volt capacitor (.01M) between
— especially in the summer when there is lots ofThe parts required are 1 Hitachi 2SK135 Ve foil at evelet 8 and 9 if oné is not alread
power line transients) is a blown supply diodechannel mos-fet, 1 70 volt 1 watt zener diOdF’staIIed trl)J/e in late model St-120 units onl y
(one or more of D4, D5, D6, and/or D7) which 1 .1pF at 100 volt film capacitor, 1 475 ohm 1glear the(solder from the foII;)win holes f)é)r.
will vaporize the line fuse but cause no further2 watt resistor, 1 10,000 ohm 3 watt reSiStOrréuse use solder sucker or roundg\]/vood tooth
problems downstream, assuming the shorte@nd 1 6,800 ohm 2 watt resistor. A dual fusé "~ ( )

. . . . ick): eyelets 1, 3, 4, 8, 9, the bottom hole of
diode(s) are located and replaced. Once in &lock containing two 3 ampere quick blovﬁ

while, the zener regulation diode (D10) will fail fusesis mounted onthe power supply heatsif 0, and the top hole of R23. Inspect the PC-

pon reassembly.

in a “low regulation voltage” mode. This will above the power mos-fet, and the audio cg- card very carefully to insure that no solder
cause the supply output to drop to some lowecuits and power supply capacitors are rewiredade in removing the original parts or install
voltage than the specified +72 volts. The cure fotto interface with the new power supply. A .0 9 9 P i
this simple problem is just to replace D10 with at 1000 volt capacitor is added across the dio
another 58 volt zener diode. The regulated powebridge to suppress switching transients. Weow mount the new Hitachi 2SK135 output
sible to fix reliably at a rational cost. If any described in this list) for $35.00 includingocation. Coat the transistor mounting surface
transistor goes, Q7, Q8, and Q9 must all beshipping. “Hand holding” (if you screw it up)with thermal compound, slip the mica insula-
tions (matched together) and biasing resistorAn Wav. assuming vou have a St-120 that nosvwface’ coat the insulator with thermal com-
values must be “tweaked” to get things to work yway, 9y

how you install the new mos-fet power suppl)?eatsmk with the leads pointing through. Note
This is a design problem due to the inheren{Refer to the print of the Dyna St-120 pictorig|. R - . : .
characteristics of bi-polar power transistors.diagram supplied at the end of this article) ne up” properly in one orientation (pins

' " offset towards the top of the heatsink). Press a
SL re?urlsg?:SZL:;éimozxe:fr;:;ti;o:?ggg?]vggrthrough 9, remove the black wire from Q9-C tibom the inside. Install two new #6 screws

PPl P eilhe chassis ground lug, remove the two scretkgough the transistor. Fasten the bottom screw
control 6 amperes of current, it must have up to . . .
400 milliamps of current driving its base. The sis (one in arubber foot) and remove the powfasten the top screw with a #6 solder lug
control reference is a zener diode (D10). It can ; .
only supply about 20 milliamps of current. Unsolder and remove the red wires at eafW'tCh end of the chassis) and another #6 nu,
at . .
amplified by Q7 and Q8 to provide enoughthe red (+) terminal of C11. Unsolder the ret{izzz:ztg: (?::) g! gglg?élg%rjget:]v: r?enzftstirr:i
current to supply the audio circuits. Thus wewires (three) at C12 red (+). The red wires fro P
ply regulator, which is inherently unstable. reconnected later to the new fuseblock. Sistor was not isolated as it was a different
: circuit configuration.

Thus it must be compensated (slowed down) to

ridges (Lloyd’s cousin) or foil breaks were
ing the new parts.
supply of the St-120 is a mess and nearly imposean supply a power supply parts kit (the pamsos-fet transistor on the heatsink in the Q9
replaced with transistors of Dynaco specifica-costs extral tor on the leads, press it against the mounting
has audio circuits in working order, here i%ound too and press this surface against the
properly.
Pe pins are offset and the transistor will only
i
The power supply must supply upto 6 ampere?Jnsolder all the wires to PC-15 eyelets dew shoulder washer into each mounting hole
beta (gain) of about 15. This means that toholding the power supply heatsink in the chawith a #6 lockwasher and nut firmly tightened,
supply module from the chassis. (pointing sideways directly towards the power
Thus the current from D10 must be furtheraudio channel (PC-14) eyelets 9 and 10 an ftinly tightened. Itis very important that the
end up with a multistage amplifier in the sup-the left and right audio channel Q5-C will bgr]m metal to metal contact). The original tran-
be stable and thus supplies, in effect, no current
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Install the new fuseblock on the inside of th&€Connect an insulated wire from right channehot as a do-it-yourself kit. The audio circuits use
heatsink above the new transistor. Itis fastene@5-C solder lug to the bottom right fuse lugcomplete new circuit boards and a very sophisti-
with one #6 screw through the top hole in théfurthest from PC-15). The original red wirecated layout and must be done at our shop. If you
block from the inside, through the top free hol@reviously connected at C12 red (+) is probhave successfully installed this mos-fet power
in the heatsink, and with a #6 lockwasher andbly too short and will need to be replaced witlsupply yourself, you may deduct its parts cost
nut on the outside of the heatsink, firmly tighta new wire. Connect an insulated wire fron{$35.00) from the full cost of the MOS-FET
ened. It is located so the fuses will be paralleight channel PC-14 eyelet 9 to the same lowelr20B rebuild if you send the amplifier to us for
with the bottom of the chassis. Reinstall theight fuse lug on the power supply heatsink anthe new audio circuits.

rebuilt PC-15 card on the heatsink in its origisolder all connections. Connect the red wirg )
nal location and orientation reusing the thre&rom left channel Q5-C solder lug to the top7'“‘“‘é Van rHotine
original sets of long #6 screws and spacers.right fuse lug on the PC-15 heatsink. Connect

an insulatedvire from eyelet 9 on left channel VOLUME THREE NUMBER NINE

Install a wire from the left (power switch end)o- 4 4 4 this same right top fuse lug and solder SEPTEMBER, 1984
side of the top fuse clip to the bottom fuse C|I%" connections

to the solder lug at the top #6 screw of the | have an interesting topic for your consider-
power mos-fet transistor (solder at the bottorithis completes the wiring. Now test the poweption this month — what to watch out for when
fuse lug only at this time). Install the 10,000supply operation before installing the two 3 amyoy, are shopping for used audio equipment.
ohm 2 watt resistor (brown, black, orangepere quick blow fuses connecting each channel’s

from the mos-fet solder lug to the previouslyB+ supply to the new mos-fet regulated powel? th_is d_iscussiqn we will assume you are
opened top hole of R23 on PC-15. The resistasupply. A DC voltmeter is required. With the 3considering a piece of equipment you find
will be placed between the PC card and thampere slo-blo main chassis mount line fus@usically satisfactory and the unit is in good
heatsink. Make sure a lead cannot touch thiestalled, but with both 3 ampere quick-blo B+Mmechanical and electrical condition and all
chassis, heatsink, or the mounting spacer féuses not installed in the new dual fuseholder ofyinctions work as intended. Obviously, if it
PC-15. Solder both ends. Install an insulatethe power supply heatsink, plug in the amplifiel0€S not now work properly, avoid it unless an
wire from the power mos-fet pin closest to PCand turn it on. If the power supply is working®@Sy and inexpensive fix is immediately avail-
15 to eyelet 4 on PC-15 and solder both endproperly, the DC voltage should read about +78ble.

Install the 475 ohm resistor (4750F) from thevolts from C12red (+) to ground withless than 1@y, ot get carried away with a large price
open bottom hole of R20 on PC-15 to thenillivolts of AC ripple. The DC voltage from C9 a4y ction on a very expensive piece of equip-
remaining mos-fet pin (furthest from PC-15).red (+) to ground should read about +90 volts DG ant without first asking yourself if perhaps
Locate the_ body of thg resistor as close to theith less than_ 2 volts AC ripple. The new powef,ch less expensive new equipment is avail-
mos-fet pin as possible and keep the leaslipply heatsink s_ho_uld not get hot (under anyp|e that is better yet. Paying $800 for a five
between the body and the mos-fet as short &md) and the main line fuse should hold. If th?/ear old $2400 preamplifier is not a good deal

possible. fuse blows, or if any voltage is improper, unplugyhen there are new $400 — $600 preamps

Reinstall the power supply module in the chadne amplifier and check your work for wiring gyajlaple that are much better yet. Think be-
S o ; . . . errors and/or solder bridges and bad connectiog;e vou bu
sis in its original location. It is easiest to first . y y.
connect and solder the two red transformeh; the voltage at C12 is low then probably the ; ;
leads to evelets 8 and 9. then coat the heatsizgn€" diode is defective. Animmediate failure ofn general, avoid old vacuum tube equipment,
mountin )fllan = with thermal compound anjﬁelinefuse (splattered) indicates a shorted ma@specially power amplifiers and FM tuners.
grang P ’ iode (D4, D5, D6, or D7). You must achievel his equipmentruns very hot, aging and chang-

9 9 ing the B+ fuses to avoid subsequent damage ifeg overall performance permanently. Power

on the corner mounf‘ing screyv). Make sure the  _ \io circuits. output tubes are now expensive, unreliable,
red leads cannot be “trapped” or pinched by the _ _ have short service lives, are difficult to find,
sink, chassis, or cover. Look also at this time atssuming that everything checks out, turn offthg 4 tend to fail in modes that destroy output

the other power transformer leads on the ougmplifier and let it set for 1/2 hour for the supp¥%yansformers and other expensive components.
side of the power transformer. Many times/oltages to decay, then install the two 3 ampeigany vacuum tube tuners cannot now be prop-
these are located so they can be “squashequick-blo fuses in the new B+ fuseblock and t%rly aligned because heat has caused internal
between the chassis and the inner cover flangfee amplifier again. All fuses should hold, the B+damage to the IF and MPLX transformers. We
when the cover is reinstalled. Correct thisoltages should remain the same as before. TRg puild a new circuit in the Dynaco PAS
problem now if it exists. DC voltage from C7 red (+) for each channel t‘breamplifier that is cool running and reliable,

+ . . .
Reconnect the black wire from C9 negative (groeurr:glfstm(éurlg rsl?i(tjezbosjvtvef Suvolltsvl?)(lia(aeb)oﬁut t.hls IS a rare exceptlo_n to the usually
) lug to eyelet 1 on PC-15. Reconnect the reﬁ{] 9 p pply voltage). inreliable vacuum tube equipment of today.

wire from C9 red (+) lug to eyelet 3 on PC-15 ese conditions are true, you may now reinstall _ _
Connect an insulatedgwire );rom the ton, Joine @mlifier in your system and hear cleanefsk the following questions before you buy
P "eT%ound. Note that now each audio channel has #th the firm understanding that a “no” answer

new fuse lug (PC-15 side) to the red (+) lug oi?ndependent B+ fuse in series with its outpudlisqualifies that component from further con-

ﬁiﬁléfg(ljd\?vzr?:‘rg?:r(]:egcg(lj;cslz : C(t)(;"(]:icf Slgfkwansistors and an overload, output short, or audwideration:
o . A () channel failure will blow the associated B+ fuse,
(-). Eliminate the original wire from C11 black

protecting the power supply and allowing the

Is the manufacturer still in business? If

(-) to the chassis ground lug. Connect a nefy — .~ ="~ &% o i | ot you probably will not be able to get
wire from C11 black (-) to C12 black (-). .narected audio channel fo- confinué normal — the equipment repaired if a flaw develops
Connect a new wire from C9 red (+) to C11 re§Per21oM later. There are a few exceptions to this

(+). Solder all connections. The power supplyrhe following are the necessary schematics, dia- rule that will be discussed later.

rebuild is now complete except for connectinggrams, and sketches for the mos-fet power supply

it to the audio circuits and testing. conversion. Note that our mos-fet audio circuits
may be added to your amplifier at any time, but

Does the equipment contain “potted”
(epoxy encapsulated) circuit modules —
little black boxes hiding parts of the





