
STEREOPHONIC TRANSISTOR

AMPTIFIER TECHI\ICAL

DATA AND SERVICE MAI{UAI

IMPORTANT! READ THOROUGHLY

The enclosed information is vital to the proper
servicing of Sherwood transistor amplifiers. The
procedures described have been carefully and
completely researched to eliminate costly errors
and expedite proper servicing of the amptifier.
They should be studied urtil complete familiari-
zationis aehieved.

Attempted servicing under eonditions other than
those outlined can lead to expensive and ururec-
essary parts replacement, not covered by the
terms of our warranty agreement.

ft is imperative that only SHERWOOD parts be
used for replacement purposes, particularLy

transistors and electrolytic eapacitors. Use of
"look-alikes" may result in further damage to
the amplifier, and possible eancellation of the
warranty policy.

The specifications herein are design center
figures. Deviations greater than normal manu-
facturing tolerances indicate a need for servic-
ing, and these figures should serye as refer-
ence. fury questions, comments, or difficulty
concerning the material covered on the succeed-
ing pages should be directed to:

TECH. SERV. DEPT.
SHERWOOD ELECTRONIC LABS., INC.
43OO N. CALIFORNIA AVE.
CHICAGO, ILLINOIS 60619
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There is, however, one test-bench set-up that will work witlr all Srerwood amplifiers. It re-
quires the following equipment:

fui intermodtrlation distortion analyzer with less than .1% residtral distortion and

^ 
.g%full scale distortion range. (auaio Measurement No.168).

A harmonic distortion analyzer with less than .1% residual distortion and a .3% full
scale distortion range.
(these can be combined in one instnrment such as the EICO Model 902)

A DC voltmeter with 3% or better known accuracy.

A separate. audio voltmeter capable of measuring .001 volts to 100 volts firll scale
5-500 KC /.05db.
(galtantine model 310A or 320)

An audio oscillator with sine and square wave output capable of prcviding at past
5 volts @ 0OO ohms wift .05% or bet[er distortion f]om 5--500 kc 7.O5db. (fewiett-
Pae*ard model 200CD).

A 100 watt, 8 ohm, 1S load resistor.

ft should be noted tlat the audio voltmeter,s ground lead is separate from the test set-up
ground. The test set-up ground is returned to the input plug. A11 outpttt voltage readings used
in power output computations must use the audio voltmeter as the only reference.

,-
\

GENERAT TEST PROCEDURES
There are four
definite function
individual basis.

s-rooo
s-5000
s-8000
s-9000

:
CONVENTIONAL

TAPPED SECONDARY

basic types of output
and each requires a

eircuitry used in
slightly different

Sherwood amplifiers. Each performs a
test-bench set-up if approached on an

SERVICE DATA BULTETIN INDEX
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Phono Goin. Control
preomp level only.

Tope Monitor Switch.
Normolly set to left,
will connect in tope
monitor iock on reor
if switched to right.

Hi Filter. Switch to
right for lZdb/octove
ottenuotion of un-
desired tones such
os record "scrotcht'.

_t=*t*s\eK
s-9000 r50 WATT ALL-S[ICON-====-

IIITBGRATED TRANSISTOR AMPTIFIER
Tone controls for both chonnels.
Adiustment of the Boss or Treble
control knob will vory the tone of
both chonnels simu ltoneously.

Switch to right for
l2db/oclove otienuo-
tion of undesired low
tones such os record-
chonger "rumble"

Loudness Compensotion Switch.
Normolly set to left, will remove
circuit which boosts boss ot low
settings of Loudness control if
switched to right.

Moin control for Power on-off ond
Loudness of both chonnels. Auto-
moticolly boosts boss ot low levels
(if switch below ot "Loudness ln").

Phose Switch inverts
phose of one speoker
if switched io right.

Control s left-to-ri gh t
stereo bolonce

Pilot Light

Stereo heod-
phone iock

Speoker "on-off" switch.
Normolly set to left, will
disconnect speokers when
switched to right.

DESIGN-CENTER SPECIFICATION S*

IN PU TS:
6 high level (2 tope mon itor), 2 (RIAA)
Phono-preomp., 2 (NAB) topeheod preomp.

P0WER 0UTPUT: Stereo-Eoch chonne 17 5
wotts music power (50 wotts contin uou s)
ot .7 5% IM d i stort ion (60c :7kc / 4:1) .

OUTPUTS: 4 to l6-ohm left ond right spkr.;
stereo heodphone ond record output.

INVERSE FEEDBACK: 45db.

DAMPING FACT0R: I5: I ot 8 ohms.

FREQU ENCY RESPON SE:
(50 w) 20 cps to 20kc tldb.

TON E CONTROL RESPON SE:
Flof setting , 20 cps to 20kc t I db.

TONE CONTROL RANGE:
I 5 k., I 5db. boost or cut.
40 cps. I6db. boost or.cut.

LOW FILTER: 20 cps, I7db. reiection;
I00 cps less thon I db. down.

PREAMP. EQUALIZER CURVES:
AES/RIAA phono ond NAB tope.

* All speci fications with ln\l AC line.

SEN SITIVITY:
Rodio-0 .25v. Phono-l.5mv.
Tope heod - .8 mv. (PH ond TP inputs
ore odiustoble with Phono Goin control).

MAX. INPUT CAPABILITY:
Phono: 35 mv. for I ess thon .l% d i st.
Rodio: 2.8v. for Iess thon .1% dist.

MAX. FIUM ond NOISE:
Vol. control min.,90db. (*"ighted) bulow
roted output.
Rodio input (controls moximum),80db.
(*uighted) bulow roted output. ,

Phono input (controls f lot) , 70db. be low
roted output.

INTERCHAN NEL CROSSTALK:
Better thon -45db. ot I kc.

POWER CONSUMPTION:
I I5-125v, 60 cpS, 30 to I50 wotts fused.

TRANSISTOR COMPL EM EN T:
22,si I i con tron si stors
4 si Iicon rectif iers

SIZE: 14 x 12Yz x 4 in. high.

SHIPPING WEIGHT: 24 lbs.
3A

TURN PAGE FOR COMPLETE SERVICE INFORMATION 
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WARNING
When testing the S-9000 amplifier it is important that
extreme care be taken to prevent shorting the amplifier
outputs if a common ground test-bench set-up is used.
This precaution is ne-cessary because the negative (-)
terminal on t}re speaker output strip is not at chassis
growrd potential. (See schematic.) Bypassing this with 

^common grorurd test scheme essentially removes the short-
circuit protection built into the amplifier.

AII voltage measurements related to qower output
computatioq ;1ust be made between + and (note 1). It is
pe"ririssible, however, to reference the Harmonic Distor-
lion Analyzer and Intermodulation Distortion Analyzer
distortion 

- 
measuring circuitry to chassis ground through

the generator output of each instrument. Naturally, the
,'callbration" of either analyzer is independeht of the
actual output voltage, and distortion vs. power 

. 
measure-

ments must use thl separate audio voltmeter (note 1) as
the final reference of actual output power.

Onty when atl of the above requirements have been
satisfi6d should one proceed with measurement of the
S-9000 performance.

OU TPUT T RAN SIST O R BIA S

Of all the specifications rhich requir_e checking to ascer-
tain correcl performance of the 5-9000, proper output
transistor ope:ration is the most important and critical.
Adjustment 

-ot ttre output transistor bias is necessa-ry if
output transistors are leplaced (note 3), or the amplifier
exfritrits one or more of the following symptoms:

1. Overheating of the output transistors tmder normal
operating conditions, possibly resulting in operation
oi thermostats mormted on each set of output trans-
istors; thereby turning off the entire amplifier.

2. Excessive low level Intermodtrlation Distortion - more
than 0.1% at 2 volts across 8 ohms; (0.5 watt output).

3. If center point voltage is greater than 16 volts DC or
less tian 12 volts DC.

Adjustment of output transistor bias should then pro-
eeed as follows:

1. Turn set off.

2. Set bias pots R96, R196, R9?, R167, to mechanical
center.

3. Connect D.C. Voltmeter (50V scate) to midpoint of
output stage urder test. ("Hot" side of output capaci-
tor C90, C190.)

4. Turn set on.

5. The midpoint voltage shotrld be +14V DC * 3Vr^ and
shoutd iemain within these limits during all of the
succeeding adiustments. (Should midpoint voltage be
outside thlse iimits, adiust tlre attendant bias pots in
the same $irection for tt4V. )

6. Turn main volume COntrol to maxim'tlm. COnneCt I.M.
analyzer output* to auxiliary input of channel under
test and adjuit analyzer output for 3 volts of amplifier
output across 8 ohms.

7. Adiust both bias pots of thg charurel turder test
cloekwise for approximately l%.|.M. distortion- This
sets the outpuf transistors into heavy class ' 

(8"
operation as indicated by a sharp notch in the dis-
tortion Pattern.

SERVTCTNO
8. Re-adjust bias pots (while watching midpoint voltage;

step 5) for minimum distortion. However, do not
eliminate the class ' 38" notch completely. Minimum
distortion and proper operation occurs with just a
trace of the class 

-' (8" notch present. (It is impera-
tive that a stight amount of class ( 'B" notch be left.
Otherwise, it is possible to push the output stage into
heavy class '(A" operation, causing the output trans-
istors to overheat, thereby activating the thermostats
which will turn off the amplifier.)

9. Note the midpoint voltage value at 3 volts output. Ad-
just anatyzei output for an amplifier oulput of 15

volts. The midpoint voltage should not shift to more
than 20 volts or less than 10 volts.

10. If the midpoint voltage shifts more than the limits in
step 9, adiust both bias pots, in the sa+re {irgction_ 9f
rotition, toward the shift. For Examplgi U t!9 mid-
point vottage shifts to more than 20 volts at 15 volts
implifier output, adjust the bias pots to _move tle
quiescenl midpoint voltage upwards tmtil tle condi-
Ilon5-in-Step I are satisfied.

11. The following performance indicates a properly oper-
ating output stage:

A quiescent midpoint voltage between 11 and L7

volts D.C.
A stight class ' 

(8" notch in the distortion display
-at g v5tts output wift typical .05-.0ms[6rtion. 

-

- At 15 volts output, the midpoint voltage should never
shift higher than 20 volts or lower than 10v, wittl
typical distortion of .25ch

- At least 50 watts of power output (E.s.w.P.)before ;

clipping (16.5 volts across 8 ohms).

*60 and ?KC 4:1

#9rlJ'f"9rE Jf;ItESSS*" D.c. voltages present at various
points in the 5-9000 can prove useful in locating_defective-components. They are inconclusive, howe_ver, in_determin-
ing it transistors are operating properly ! alt aspects.
They can only indicate whether the transistor is open'
shoited or fimctioning not how well the transistor is
functioning.

IN GENERAL:
- Correct voltages indieate a functioning transistor.
- The same voltage at the collector and emitter indi-

cates a shorted transistor.
FbIl supply voltage on the collector and no voltage

on t}te emitter indicates an open transistor.

Because of the operating characteristics and circuit
location of Q8, Q108, Qg, Q109, D-C. voltage checks on
these transistois may be inconclusive in determining their
proper operation. Therefore, additional in-circuit checks
SnotUa ba used to determine proper transistor action.

(ft is extremely important that the "positive" lead of
tlre ohmeter to be used in the following test be determined
with a D.C. voltmeter of known polarity.)

with s-9000 turned off, corurect t}re "positive" lead of
the ohmeter to the collector of Q8, Q108, (emitter of Q9,
QlOg) and the "negatiYe" lead to the emitter of Q8r 9198
(collector of Qg, Q109). The ohmeter should read appdoxi-
mately center sbate on the X100 range. (A reading 9f o or
0 indicates a bad transistor.) Now, by shorting the base to
the collector, a reading of approximately 0 ohms indicates
the transistor is funetioning.

l. Since the short circuit protection circuitry of the 5-9000 absorbs a.small amount of the output power available between +

and chassis, it is necessary to measure ihe voltage between + and - on the ou@ut terminal strip to &tain t}re power ac-
tually presented to the speakers. Therefore, a sefarate audio voltmeter, with the load resistor connected across its in-
put, "must be comected io the + and - terminals of the speaker output strip - ao, between + and chaasis ground.

2. Since separating the audio voltmeter (note 1) may require a load resistor external to the test bench sehrp, it is necessary

to use onty onzload resistor permanently conrrected across the audio voltmeter. The appropriate channel can then be

measured by moving the leads of the a[dio voltmeter.
The 5-9000 will not be damaged by rurming one channel without a load because it is dynamically and statically stable.

B. It is extremely important that the mica insulating washers used to separate the output t ansistors from their heat-sinks'

be unbroken ana irstdtea properly, with silicon giease liberally applied to a.ll surfaces in contact with each other. Also, rl

make certain tfre eni6er'alri UasL pins of the-output trursidtorJ do not contact any part of the heat-sirks. (!ee partr

PULL OUT FOR CHASSIS LAYOUT



(ALL P-C BOA RDS Vr EWED
F ROM TRAN Sl STO R Sl D E)

RECTIFIER
BOARD

Rre6 RreT 6)64u
ry O

8630Tr
A7OIT2

c204 AAB

RECT BD.

xl,x2J3I H
GH-Ioo

ffl Rs7

16l

H

o
E,

oo
E,
lrJ

G,o

PRE-AMP
BOARD

HEADPHO

PHO{ SELECTOR FUNCTION BASS TREBLE VOLT,,ME BALANCE
LEVEL

s-gooo cHAssls LAYouTs

ocQ orocQ

TONE-AMP
BOARD

oe O oro+Q

Cos
oroe Q

- oaO e7 e6roo., o'o 
DR,ER B.ARD

ry 
otosQ olo-r ot)

EOO
oroaQ

I

Qoxcz Ooz

PRE-AMP BOARD

Qoror _Oor
TO}IE-AMPLIFIER

BOARD

loou looroo
EEoo

RICHT - 2

o S-'O o
-

LEFT - I

ow'@o
-

POIYER

TRANSFORMER

,..oo oo*
^,,oo oo';
n'@o ool;?

cHrcH2 cHt cHz

Orrnrot-lO

BACK PANEL



I s-gooo PARTs UST

You wi ll note thor oll tronsistois used in the 5-9000 ore color-coded with o dof or mork of some color prominently
locoted on the top of their cose. (Some tronsistors hove no mork, buf this otso is identificotion.) When ordering
replocement tronsistors, if is imperotive thot you indicofe not only ifs porf no., but the cotor dol on the lronsistor
body: red, yel low, none, etc. This is porticulorly imporiont when replocing oufput tronsistors.

DESCRIPTION PART NO.
@ST PER UNIT

,

LIST

Boss Control

Loudness Control

Bolonce Control

Phono Level

Bios Ppt.

H ish &r Rect.

Low B- Rect.

Germonium Diode

Th ermo stot

Thermostot lns.

Output Tronsistor Skt.

Heodphone Jock

Fuse Post

Bollost Lomp Socket

Thermostot Spring Clip

Fuh ction Swif ch

Selector Switch

Sl ide Switch

"Spkr. Phose" Switch*

Driver Tronsformer

Power Tron sformer

4670T 5-2

A67 t Tl -4

4670T7 -2

A670T3-3

4678T2

4692T 1

4692T2

A692lvt3 - l

A70l r2-0

A70l T3-0

A790T I - I

A795L I -0

A7e6X2- l(A)

A798T I - I

A83sT I

A860K5- l

A860K3{

4864T 4-7( B)

A864T r s-7( B

BgnTI-2

8922T t -3

.81

2.30

.63

.33

.25

.27

.27

.10

.t8

1.04

.8:l

.68

.18

1.62

4.19

.50

.w

5.27

16.43

2.s2

3.47

*Although the speoker phose switch resembles
sw i tch on d mu s t be ordered by i ts po rt n um ber .

6A

other Sherwood slide switches , it is o speciol, non-shorting type

TRANSISTOR PART NO.
COST PER UNIT

Smoll Sisno l-No Dot
Smol I Sisnol -Yellow Dot
Smoll Signol -Org. Dot.
Q9, Ql09 PNP Driver
Q8, QI08 NPN Driver
Output

2N3391 A
?.13392

2N3393
slrt6T28
7 432
s3ss-B

l.4g
1.30
1.26

4.95
5.85

16.20

DESCRIPTION PART NO.
ST PER UNIT

lpf@tsv

5.0 pf @ 5V

5.0 pf @ 2OV

l0 pf @ sOv

fi pf @ lOV

spf@3v

s00 pf @ 65V

500-500 pf @ sv
1500-750 pf @ 35V

3000 ,rf @ 20Y

S00 pf @ 3sV

Mico lnsulotor

Diode Mtg. Bd.

Pre-Amp. P-C Bd.

Tone-Amp. P-C Bd.

Driver P-C Bd.

Fuse, 4 Amp.

Knob (Blue Dot)

Knob (Org. Dot)

Knob-Phono Goin

Bollost Res. Bulb

Treble Control

B I20X I

B 120x4

B 120x6

Bl20xll

B 120x20

cE8s03-s0P

AI2OT I

Ar20T2

AI2OT3

AI2OT4

AI2OT5

A02t F l -0

AO35TI

AO3I TI

A03t T2

AO3I T3

3t 2004

4460L7 -4

A460L l0-4

44608.5-2

8630T I

4670T6-2

.63

.63

.63

.68

.68

.63

4.19

2.93

2.93

3.83

5.8 t

.2s

.54

3.33

4.05

4.68

. t5

.s0

.54

.t0

r.66

2.s2
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MODEL NO.

SHERWOOD TRANSISTOR AMPLIFIERS

SERVICE MANUAL INDEX

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SE RIAL NO.

PGS.

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SE RIAL NO.

PGS.

SE RIAL NO.

PGS.

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SERIAL NO.

PGS.

SER IAL NO.

PGS.

AND UP

MODEL NO.

DAT E

,DAT E

DAT E

DAT E

DAT E

DAT E

DATE

DAT E

DATE

DAT E

DAT E

DAT E

DAT E

I

.i

AND UP S

MODEL NO. AND UP

MODEL NO. AND UP

MODEL NO. AND UP

MODEL NO. AND UP

L ,oDEL No. AND UP

MODEL NO. AND UP

MODEL NO. AND UP

MODEL NO. AND UP

MODEL NO. AND UP
t

MODEL NO. AND UP

MODEL NO. AND UP T
-{-o

MODEL NO.

z
C
a
Ur
a

a

@6B 
'.'{

(/r
aG)

a
o\
Ul

AND UP

DAT E

TURN OVER FOR COMPLETE MANUALS



SUGGESTED TEST BENCH SET-UP
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