
XL4oo
SHER\ATOOf) MODEL SEL-4OO

\-,

I .  S E L E C T O R :
Selaets Iistening source: ll ic, Phcro 2,
Phono |  1  Tuner ,  Aux l ,  or  Aux 2.

2. !,98:
Providee for eelqctron of Steteo,
Stereo Reverse, tlono, Left, ot
Right  Channels.

3- tQEE&i['
Tells lou that th! arplificr is th.

4. FUilCTI0ft LI6HT5:
Tells you the poaition of tha Salector
control.

5. .SSKEE:
Selactg llain epaakers, Rcrote, Both,
or Off.

6. L0UIINESS/V0LUHE:
l4aetcr Porer ON/OFF and Volurc Control.
AIeo autonstically adda bass colpense-
tion at loy lsvcle rhan thc Loudnaes
eritch ie depreaaed.

7. !I9.:
Input jacke for Left and Right channel
nicrophoncs.

8. S,g,:
Increases Bass tones up to +16d8,
decreases to - l6dB.

e. EM!,9E'
Incrcaaes llidrange tonca up to +6d8,
decreaaee to -6d8.

r0. f!!!!!:
Increaees Treble tonca up to +16d8,
decreages to - l6dB.

S T E R E O  A M P L I F I E R

SERVICE MANUAT

1r. @EQ_8!.9!,E9.:
Two jacks  fo r  p t i va te  l i s ten ing  w i th
ona or  two se ta  o f  s te reo  headohonee.

1  2 .  B A L A N E E :
EEf$E?s tha ralat ive voLume lavals of
the  LEf t  and R igh t  speakera .

r3. !1ow_Ett!EE:
Fot  removal  of  undeei rcd low f raquancy
mater i ,a . }  such as nrunbJ.er  f ron o lder
record inga.

I4. EI.E!-E!EE.E:
Cute of f  scratch f rom records and back-
ground nhies i  f rom noiey F l r l  e tat ionE.

1 5 .  T A P E  I I I ] N I T O R :
Perrn i ts  moni tor ing dur ing tape racord-
i n g .

15. .[Q!E-EE@L:
Dieablae the Tonc Contro ls  and auto-
mat ica l ly  se ' ;s  preanp responae charac-
ter ia t ic  to  iF latn.

I 7 .  L O U D I { E S S  C O H P E N S A T I O N :
Act ivates Loudnegs contro l  comogngat ion
ci rcu i t ry .

. I  8 .  DYI{AQUAD:
Act ivatae Dynaquad 4-channel  Matr ix
c i rcu i t ry .

I 9 . ' I - C H A N N E L  A D A P T E R :
For connact ing 4-chennal  decodcr .  A leo
doublea aa gacond Tapc Moni tor .

20. r4,BE--P!,9E.1U,€,:
Psrni te  racord ing to,  or  p lay ing back
fron,  a saeond tapc racorder .  A leo,
dubbing f ron ona racordar  to  ths othcr .

olo

slEni/ooD sEL-400 spEctFtcATtoNs.
V 

-* 
Preomplifier

BA55 COHTROL: g6dB 0 StlHz [xi th center detant].

t i l I IrRAt{GE C0!|TR0L: g6dB O 9O0Hz [with center detent].

TREBLE COIITROL: al6dB t l5,O00Hz [r i th centsr detent].

I i IPUT SEiISITIVITY (and II IPEDAITCE) e lOO0Hz:

CR0SSTALK: Greater than -40d8, 20-20"000H2.

LtI FILTER: 3dB Q 45H2, 26dB g 10H2, 1ZdB/gctave

HIGt f  F ILTER:  3dB O 7O00Hz,  20dB O 20,000H2,  lAdB/Octave.

TOTAL HARIIOfII IC DISTORTION :
Preampli f ier only:
Record Output Ampli f ier:

Leee than 0 .01S O 2V.
L e s e  t h a n  0 . 0 1 f  O  5 V .

A u x  l :  6 V .
A u x  2 :  5 V .
,Tape ltlonitor: 5V.
4-CH Adapter: 6V.

FREQUEI{CY RESPONSE:
Phono 1  & Phono 2 :  3O-15,OO0Hz g lOf .
Aux I,  Aux 2, l , l ic, Tape l{onitor, Tape
Ilubbing, & 4-CH Adapter: 2O-2OrO00Hz t*dA.

(500  Ohm) .

F lax imum Outpu t :5V .

HUf{  ANI }  N0I5E:  
[s ignat  to  No ise ]  [ IHF "Ao rde igh t ins ]

\  _  P h o n o  l :  6 5 d B  7 5 d B -
V Phono 2 :  65dB 75dB

Aux |  &  Aux  2 :  80dB BSdB
Tuner :  80dB B5dB
Volune Mininun: 90dB 100d8

* Al l  specif icat iona with l20VAC l ine.

P h o n o  l :
Phono 2 :
l l ic:
Tuner :
A u x  1 :

L O :
Phono 2:
l{ ie:
Tuner :

0UTPUT LEVEL (and IHPEIIANCE):
Record  Out :  0  VU,  lmu,  775mV
Tape I lubbing: tsUmV.
4:-CH Adapter: 1sthrv.
Preampl i f ie r :  l50mV (2 .2K Ohm) ;

Aux 2: l5&aV (220K Ohrn).
Tape llonitor: ls{lnrv (220K 0hrn).
Tape llubbing: lsthtv (22OK Ohsr).
4-CH Adapterr l5thV (220K Ohn).

II{PUT CAPABILITY FoR o.25t THI} O lOooHz:
Phono | (rith Input Sensitivity Selector Syitch):

H I : gtlmv.
l{EO: 'l 2tlmv.

z.OnV, 4.5nV, & g.tlmv se].actabl'e (5OK tlhrr).
z . t lnv (5OK Ohn).
2.3rnV (5OO Ohn).'t stlnV ( 22OK ohn).
ls l rov (220K Ohm).

1zthv.
9tlnv.
9tlrnV.
6v .

Amplifier
PflER &JTPUT (RilS rnininum - both channele driven) with no
rore than 9.25* Total Harmonic Dietort ioni

85  ua t te  per  channa l  O I  c ihme,  f rom 20-20r000H2.
9O ra t te  per  channe l  O I  ohne,  1000H2.

120 ra t ta  per  channe l  O 4  ohmsl  1000H2.

IHF PflER BAIIIUIIITH: 5-40,t100H2.

I I IPUT SEI IS ITMTY (and IMPEDANCE)  O lOt l0Hz:  125nV (270K Ohm) ,

I tA t f I t tE  FACT0R:  30  I  I  ohma,  f rom 20-20,000H2.

Htxr Ai lD lroISE:
Signal to l loise: 90d8.
I H F  r A i  H e i g h t i n g :  l 0 0 d B .

FREQUEXCY RESP0NSE:  7 -100,000H2,  +0d8,  -1d8.

CRIISSTALK: Greater than -60d8, 2O-21'BOOHz.

Generolt
PflER REQUIREMENTS: l  l5-125VAC ,  6OHz.

AC IruTLETs ON CHASSIS:,
Svitched - 2: 100 wat ts  max imum each ou t le t .
Unsr i tched -  1 :  100 wat te  max imum.

RATEI )  P t tER CONSUMPTI0N:  35-450 wat ts .

P f rER FUSE:  5  Amp,  3AG [Fas t  Ac t ing  0n1y ] .

D I I { E N S I O N S :  1 6 - 9 / 1 6  l o n g ,  5  h i g h ,  1 4 - ' l / 4  d e e p . I i n c h e s ] .

S H I P P I N G  h r l E I 6 H T :  3 3  l b s .
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SHERL ' /OOD SERV ICE MANUAL M O D E L  S E L - 4 O O

AMPLI FIER SERVICE INFORMATION
\--

v

C O N T E N T S :

P A R T S  L 0 C A T I o N S  I r i g .  1 ]

A M P L I F I E R  S E R V I C I N G  A N D  A D J U S T M E N T

P O I d E R  S U P P L Y  S E R V I C I N G

A M P L I F I E R  E L E C T R O N I C  R E L A Y  P R O T E C T I O N

O R D E R I N G  P A R T 5

P A R T S  L I S T  I S r e  S u p p I e m e n t s ]

S C H E M A T I C  D  I A G R A T {  [  S e e  S u p p l e m e n t s  ]

C I R C U I T  B 0 A R D  C 0 t I P 0 N E N T  L A Y 0 U T  I S r "  S u p p l e m e n t s ]

A M P L I F I E R  S E R V I C I N G  A N D  A D J U S T M E N T :

!.9[E:
1 .  F o r  s i m p l i c i t y  o n l y  t h e  ] e f t  c h a n n e l  a n d  i t s  r e l a t e d  c i r c u i t r y  g r e  d e s c r i b e d .  T h e

r i gh t  c i - r anne l  i s  i den t i ca l  excep t  f o r  r e fe rence  symbo l  number i  I t t t  Schema t i c  D iag re
F o r  p a r t s  l o c a t i o n s ,  r e f e r  t o  F i g u r e  I  o n  t h e  i n s i d e  c o v e r s .

2 .  A s  a  c o n v i e n c e  f o r  f a s t  c o m p o n e n t  l o c a t i o n ,  t h i s  m a n u a l  c o n t a i n s  d e t a i l e d  p i c t o r i a l s
o f  a l l  t he  p r i n ted  c i r cu i t  boa rd  assemb l i es .  Re fe rence  t o  t hese  d raw ings  shou ld  a i c
cons ide rab l y  i n  a  qu i ck ,  accu ra te  f au l t  ana l ys i s  o f  an  ex i s t i ng  ma l f unc t i on .

U S E  O F  A  V A R I A C :

I t  i s  impe ra t i ve  t ha t  a  va r i ab le  vo l t age  l i ne  sou rce  fVa r i ac ]  equ ipped  w i t h  a  l i ne  wa t t -
me te r  t o  i den t i f y  abno rma l  pob re r  consump t i on  be  used  when  se rv i c i ng  power  amp l i f i e r s  anc
assoc ia ted  power  supp l y  c i r cu i t r y .  W i th  t he  Loudness  vo lume  con t ro l  se t  a t  m in imum,  t he
power  consump t i on  shou ld  no t  exceed  30  wa t t s  as  t he  vo l t age  i s  i nc reased  by  t he  Va r i ac  t
t h e  r a t e d  1 2 O  V A C .  I f  t h e  p o w e r  c o n s u m p t i o n  b e g i n s  t o  e x c e e d  3 0  w a t t s ,  d o  N O T  i n c r e a s e
the  l i ne  vo l t age  any  f u r t he r .  De te rm ine  i f  t he  ma l f unc t i on  i e  i n  t he  Power  supp l y ,  t he
p reamp l i f i e r  o r  t he  amp l i f i e r  sec t i on  o f  t he  un i t .

t

Ver i f y  t ha t  t he  l i ne  f use  i s  unopened  and  cheek  i d l i ng  power  consump t i on .  The  ma in  caus
fo r  abno rma l  powe t  consump t i on ,  i n  o rde r  o f  dec reas ing  occu tance r  a res

l .  0pen  o t  sho r ted  amp l i f i e r  ou tpu t ,  d r i ve r  o r  p re -d r i ve r  t r ans i s to r s .

2 .  O p e n  o r  s h o r t e d  p o w e r  s u p p l y  d i o d e s .

3 .  S h o r t e d  p o w e r  t r a n s f o r m e ! .

A M P L I F I E R  F A U L T  A N A L Y S I S :

I f  a n  a m p l i f i e r  c h a n n e l  i s  s u s p e c t e d ,  c h e c k  c i r c u i t  b o a r d s  f o r  b u r n e d  p a r t s  a n d  r e p l a c e .
C h e c k  a l l  t h e  t r a n s i s t o r s  w i t h  a n  o h m m e t e r  f o r  o p e n s  o r  s h o r t s  a n d  r e p l a c e  i f  d e f e c t i v e .

W A R N I N G :  S o m e  o h m m e t e r s  m a y  d a m a g e  s e n s i t i v e  s o l i d - g t a t e  d e v i c e s .  W h e n e v e r  p o s s i b l e t
u s e  a  h i g h  r e s i s t i n c e  r i n g u  [ . t  l e a s t  R X l 0 ] .

U s e  t h e  c e n t e r p o i n t  v o l t a g e  I m e a s u r e d  f r o m  t h e  +  s p e a k e r  t e r m i n a l  t o  g r o u n d ]  " "  a  g u i d e .
T h e  c e n t e r p o i n t  v o l t a g e  s h o u l d  a l w a y s  b e  Z e r o  +  5 O m V .  A n y  d e v i a t i o n  s u g g e s t s  s h o r t e d  o r
o p e n  d e v i c e s o  ,

P A G E :

I n s i d e  C o v e r s

1

4

AND SPEAKER SYSTET' I  CHECKS 4

B a c k  C o v e r

\--.



s H E R W O O D  S E R V I C E  M A N U A L

I f  c h a n n e l -  o p e r a t i o n  i s  s t i l l  f a u l t y ,  v e r i f y  t h a t  t h e r e  a r e  n o  s h o r t e d  c a p a c i t o r s ,  o p e n
b e s i s t o r s ,  e t c . r  o r t  t h e  b o a r d .

I n s p e c t  t h e  u n d e r s i d e  o f  t h e  b o a r d  f o r  s h o r t e d  p a d s ,  b r o k e n  c o n n e c t i o n s ,  e t c .

V ' J h e n  t h e  b o a r d  i s  r e s t o r e d ,  r e a d j u s t  O u t p u t  B i a s  I s r r  b e l o w ] .

D  I 5 T _ 0 S T I 0 N  I N  A M P L I F  I E R  0 U T P U T :

D i s t o r t i o n  w h i c h  e x c e e d s  t h e  a m p l i f i e r  r a t i n g s  I s " "  F r o n t  C o v e r ]  r " y  b e  d u e  t o  t h e
f o l l o w i n g :

1 .  M i s m a t c h e d  o u t p u t  t r a n s i s t o r s .

2 .  D e f e c t i v e  ( l o w - b e t a )  d r i v e r  t r a n s i s t o r s .

3 .  I n c o r r e c t l y  a d j u s t e d  o u t p u t  t r a n s i s t o r  b i a s .

O U T P U T  T R A N S I S T O R  B I A S  A D J U S T M E N T :

P r o p e r  o u t p u t  t r a n s i s t o r  o p e r a t i o n  a n d  o u t p u t  b i a s  a d j u s t m e n t  a r e  m o s t  i m p o r t a n t  t o
a s s u r e  c o o 1 ,  l o w - d i s t o r t i o n  o p e r a t i o n  o f  t h e  a m p l i f i e r .  B i a s  a d j u s t m e n t  i s  n e c e s s a r y  i f
t h e  o u t p u t  t r a n s i s t o r s  a r e  r e p l a c e d * ,  o r  i f  a n y  o f  t h e  t r a n s i s t o r s  i n  t h e  d r i v e r  c i r c u i t
o r  t h e  a m p l i f i e r  e x h i b i t s  o n e  o r  m o r e  o f  t h e  f o l l o w i n g  s y m p t o m s :

1 .  O v e r h e a t i n g  o f  t h e  o u t p u t  t r a n s i s t o r s  u n d e r  n o r m a L  o p e r a t i n g  c o n d i ! i o n s .
( N o r m a l  o u t p u t  t r a n g i s t o 1 :  c a s e  t e m p e r a t u r e s  a r e  3 0 - 3 5 o C  L 8 2 - 9 5 o F J ,  q u i e s c e n t

o p e r a t i - o n  b t  2 s  o C  I Z e  " r ]  a m b i e n t .  j

2 .  E x c e s s i v e  l o w  l e v e l  I n t e r m o d u l a t i o n  D i s t o r t i o n  (  t M n )  o r  T o t a l  H a r m o n i c
D i s t o r t i o n  ( f H n )  -  m o r e  t h a n  8 . 1 %  a t  3 . 0  v o l t s  a c r o s s  I  o h m s .

*  I t  i s  e x t r e m e l y  i m p o r t a n t  t h a t  t h e  i n s u l a t i n g  w a s h e r s  u s e d  t o  s e p a r a t e  t h e  o u t p u t
t r a n s i s t o r s  f r o m  t h e i r  h e a t  s i n k  b e  u n b r o k e n  a n d  i n s t a l - l e d  p r o p e r l y  w i t h  s i l i c o n
g r e a s e  l i b e r a l l y  a p p l i e d  t o  a l l  s u r f a c e s  i n  c o n t a c t  w i t h  e a c h  o t h e r .  M a k e  c e r t a i n
t h e  e m i t t e r  a n d  b a s e  p i n s  o f  t h e  o u t p u t  t r a n s i s t o r s  d o  n o t  c o n t a c t  a n y  p a r t  o f  t h e
h e a t  s i n k  a s s e m b l y .

N O T E :  F o r  t h e  f o l l o w i n g  t e s t s r . a n  I  o h 6  l o a d  r e s i s t o r  m u s t  b e  c o n n e c t e d  t o  e a c h  o f
t h e  t w o  p o w e r  " r p t i f i r r - [ S p e a k e r ]  o u t p u t  t e r m i n a l s .

SUGGESTED AMPLIFIER TEST BENCH SET-UP
SCOPE

I
-J

AUDIO
osc.

SCOPE
B

TO 8rr. LOAD
OF AMPLIFIER

VOLTMETER VARIAC
o- t60 vo|.Ts

2

D.C.
VOLTMETER

+PROBE

ils- l25VAC

sor Bffl'sE ADJ.
TO INPUT
.,ACKS BEING

REGEIVER AC O-3OO WATTS

sw mc x posr non Jtt:^:.:tltt'
t. H.D. MEASUREM-E]{T t#x

2. I .M.D MEASUREMENT 
VV! '-

3 .  SINE WAVE MEAS.

:6 .3VAC

6OdB ATTE
IO dB STEPS

\ 60Hz
V

F i g u r e  2

\/
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BIAS  ADJUST!4ENT USING AN INTERM.ODULATI0N  D ISTORTI ,0 l r l .  ( I . . t ' | . -D .  )  ANALJZER:

l .  C o n n e c t  t h e  a m p l i f i e r  f o r  t e s t i n g  a s  i n  F i g u r e  2 .

2 .  Connec t  an  I n te rmodu la t i on  D i s to r t i on  Ana l yze r  w i t h  a  ra t i o  o f  421  us ing  6AHz  and
7000H2  to  t he  amp l i f i e r r s  Le f t  AUX 1  i npu t  and  se t  t he  SELECTOR sw i t ch  i o  AUX 1 .

3 .  Se t  t he  vo lume  con t ro l  t o  max imum and  ad jus t  t he  gene ra to r  f o r  an  amp l i f i e r  ou tpu t  o
3 .0  vo l t s  ac ross  t he  I  ohm load  o f  t he  amp l i f i e r  channe l  unde r  t es t .

4 .  Wh i l e  obse rv i ng  t he  resu l t an t  d i s to r t i on  wave fo rm ,  ad jus t  t he  b ias  po ten t i ome te r

IVnZg t  ]  " o  t ha t  t he  c rossove r  d i s to r t i on  i s  a t  t h ;  po ln t  o f  l e i ng  e l im ina t " J - [ i i . " "
u A B n l .  N O T E :  C l a s s  t r A n  o p e r a t i o n  [ C o n t i n u e d  C C I {  r o t a t i o n ]  c a u s e s  t h e  o u t p u t  t r a n
i s to r s  t o  d raw  excess i ve  cu r ren t  and  consequen t l y  ove rhea t .

5 .  R e p e a t  S t e p s  3  t o  4  f o r  t h e  R i g h t  c h a n n e l .

F igu re  3

Thg  fo l l ow ing  pe r fo rmance  i nd i ca tes  a  p rope r l y  ope ra t i ng  amp l i f i e r  w i t h  bo th  channe l s
d r i ven  i n to  I  ohm loads :

1 .  L e s s  t h a n  0 . 1 S  f n t e r m o d u l a t i o n  D i s t o r t i o n  I t t { n ]  a t  3 . 0 V  I t y p i c a l l y  0 . 0 5 % ] .

2 .  85  wa t t s  o f  powex  pe r  channe l  a t  no  g rea te r  t han  o . zs *  rHD.

B IAs  ApJUST i tENT  Us INE  HARHONIE  D . ISTORTr0N A tyALJZER:

f .  Cpnnec t  t he  amp l i f i e r  f o r  t es t i ng  as  i n  F igu re  Z .

2 .  C o n n e c t  a n  o s c i l l a t o r  w i t h  } e s s  t h a n  . O 1 *  d i s t o r t i o n  a t  l K H z  t o  t h e  a m p l i f i e r t s  L e f t
AUX I  i npu t  and  se t  t he  SELECT0R sw i t ch  t o  AUX i .

3 .  Se t  t he  vo lume  con t ro l  t o  max imum and  ad jus t  t he  osc i l l a t o r  f o r  an  amp l i f i e r  ou tpu t
o f  3 .0  vo l t s  ac ross  t he  I  ohm load  o f  t he  amp l i f i e r  channe l  unde r  t es t .

4 .  Us ing  t he  Ha rmon i c  D i s to r t i on  Ana l yze r r  l ook ing  a t  t he  d i s to r t i on  o f  t he  amp l i f i e r
p r o p e r l y  n u l l e d ,  m a k e  t h e  a d j u s t m e n t  a 9  f o l l g w s :  A d j u s t  b i a s  f o r  C l a s s  r f A B r r  o p e r a t -
i o n  b y  t u r n i n g  t h e  b i a s  p o t e n t i o m e t e r  [ V n Z O t  ]  = o  t h a l  t h e  c r o s s o v e r  i s  a t  t h e  p o i n t
o f  b e i n g  e l i m i n a t e d .  N 0 T E :  C l a s s  n A i  o p e r a t i o n  [ c o n t i n u e d  C C W  r o t a t i o n ]  " . u s " s
the  ou tpu t  t r ans i s to r s  t o  d raw  excess i ve  cu r ren t  and  ove rhea t .  Re fe r  t o  F igu re  4
b e 1 o w .

5 .  R e p e a t  S t e p s  3  a n d  4  f o r  t h e  R i g h t  c h a n n e l .

The  f o l l ow ing  pe r fo rmance  i nd i ca tes
d r i v e n  i n t o  I  o h m  l o a d s :

1 .  L e s s  t h a n  0 . 1 %  T H D  a t  3 . 0

2 .  9 0  w a t t s  p e r  c h a n n e l  a t  n o

3 .  8 5  w a t t s  p e r  c h a n n e l  a t  n o

Proper Bios
Adiuslmenf

F igu re  4
Proper Eios
Adiustment

a proper ly operat ing ampl i f ier

v o l t s  I t y p i c a l l y  0 . 0 5 % ] .
g r e a t e r  t h a n  0 . 2 5 *  T H D  I t f H = ] .
g rea ter  than O.25* �  THD lZOt lz

w i t h  b o t h  c h a n n e l s

lmproper Bios
Adiustment

lmproper Bios

Adiuslmcnt

\-'
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S H E R W O O D  s E R V I C E  M A N U A L

B I A S  A D J U S T M E N T  U S I N G  A  L I N E  ! ' / A T T M E T E R :

W h e n  t e s t  e q u i p m e n t  r e q u i r e d  f o r  p r e v i o u s  b i a s  a d j u s t m e n t s  i s  n o t  r e a d i l y  a v a i l a b l e
a n d  a d j u s t m e n t  i s  a b s o l u t e l y  n e c e s s a r V r  t h e  f o l l o w i n g  p r o c e e d u r e  m a y  b e  u s e d  w h i c h
r e q u i r e s  o n l y  a n  a c c u r a t e  l i n e  w a t t m e t e r :

1 .  T u r n  t h e  l o u d n e s s  c o n t r o l  t o  m i n i m u m .

2 .  A d j u s t  t h e  b i a s  p o t e n t i o m e t e r s  ( V R 7 0 1
w h i c h  t h e  a m p l i f i e r  b e g i n s  t o  c a u s e  a
c o n s u m p t i o n .

P O W E R  S U P P L Y  S E R V I C I N G  A N D  F A U L T  A N A L Y S I S :

&  V R 8 0 1  )  o n e  a t  a  t i m e  t o  t h e  p o i n t  a t
v e r y  s l i g h t  i n c r e a s e  i n  l i n e  w a t t a g e

P o w e r  s u p p l y  m a l f u n c t i o n s  a r e  u s u a l l y  d u e  t o  s h o r t e d  o r  o p e n  p o w e r  d i o d e s  X l  - X 4 ,  z t
d i o d e s  Z 1 - 2 5 ,  t r a n s i s t o r  Q l ,  o r  a  d e f e c t i v e  p o v r e r  t r a n s f o r m e ! .

T h e  d e v i c e s  m a y  b e  e a s i l y  c h e c k e d  w i t h  a n  o h m m e t e r .  T h e  t r a n s f o r m e r f s  o p e r a t i o n  m E
c h e c k e d  b y  m e a s u r i n g  s e c o n d a r y  v o l t a g e s  w i t h  t h e  a s s o c i a t e d  c i r c u i t  l e g s  d i s c o n n e c i

A M P L I F I E R  E L E C T R O N I C  R E L A Y  P R O T E C T I O N  A N D  S P E A K E R  S Y S T E M  C H E C K S :

I t  i s  a b s o l u t e l y  n e c e s s a r y  i n  t h e  d e s i g n  o f  a  h i g h  p o w e r e d  a m p l i f i e r  t o  p r o v i d e  P r c
i o n  f o r  b o t h  t h e  a m p l i f i e r  A N D  t h e  s p e a k e r  l o a d .  T h e  p r i m a r y  p u r p o s e  o f  t h e  r e l a y
p r o t e c t i o n  c i r c u i t  i s  t o  d i s c o n n e c t  t h e  s p e a k e r s  i f  a  p o t e n t i a l l y  d a m a g i n g  s i t u a t i c
s h o u l d  o c c u r .

I f  t h e r e  i s  n o  o u t p u t  t o  t h g  s p e a k e r ,  f i r s t  c h e c k  t h e  s p e a k e r  c o n n e c t i o n s  f o r  s h o r t
w i r e s  o r  a  s h o r t e d  s p e a k e r  l s p e a k e r  l o a d  r e s i s t a n c e  s h o u l d  n o t  i n d i c a t e  l e s s  t h a n  4
r e s i s t a n c e  o n  a n  o h m m e t e r J .  I f  t h e  r e l a y  p r o t e c t i o n  c i r c u i t  i s  s u s p e c t ,  t h e  f o l l o u
e x p l a n a t i o n  o f  i t l s  n o r m a l  o p e r a t i o n a l  c h a r a c t e r i s t i c s  m a y  b e  h a l p f u l .

The  comp lemen ta ry  da r l i ng ton  ou tpu t  t r ans i s to r s  a re  l oad  l i ne  l im i t ed r  w i t h  t he  ma : ,
c u r r e n t  l i m i t e d  t o  7 . 7 A  p e a k  ( e q u i v a l e n t  t o  1 ? g W  A  4  o h m s ) .  S i g n a l  v o l t a g e s  d e v e l c
ac ross  t he  ou tpu t  t r ans i s to r f s  em i t t e i  r es i s to r s  R751  and  R752  fo rwa rd -b ias  t r ans i s

Q 9 0 1  a n d  Q 9 0 2 ,  s h u n t i n g  t h e  o u t p u t  t r a n s i s t o r r s  b a s e  d r i v e  s i g n a l .

T h e  d u a l  c o m p a r a t o r ,  i n t e g r a t e d  c i r c u i t  I C 9 0 1 ,  a n d  a s s o c i a t e d  s e n s i n g  c i r c u i t  i s  a

l r i d g e  s y s t e m _ w h i c h ,  i n  e f f e c t ,  m e a s u x e s  t h e  s p e a k e r  l i n e  i m p e d a n c e .  f h e  c o m p a r a t c

L t e t t  c h a n n e l j  P i n t s  3  a n d  Z  a r e  b i a s e d  s o  t h a t  P i n  3  i s  0 . 3 V  p o s i t i v e  w i t h  r e s p e c l
P i n  2 .  W i t h  t h i s  c o n d i t i o n ,  t h e  c o m p a r a t o r  o u t p u t  v o l t a g e  i s  h i g h  L 2 5 U J i  h e n c e ,  t l '
b i - s t a b l e  m u l t i v i b r a t o r  t r a n s i s t o r s  Q 9 5 0  a n d  Q 9 5 1  a c t i v a t e  t h e  r e l a y ,  c o n n e c t i n g  t t
s p e a k e r  l o a d s  t o  t h e _ a m p l i f i e r  c i r c u i t .  A l s o ,  b e c a u s e  o f  t h i s  t u r n - o n  n d e l a y n ,  t h e
P o w e r  t u r n - o n  p u l s e  I s p e a k e r  p o p s ]  a r e  e l i m i n a t e d .

A s  t h e  l o a d  i m p e d a n c e  i s  r e d u c e d ,  w i t h  s i g n a l  a p p l i e d ,  a  p o i n t  i s  r e a c h e d  w h e r e  t h i
n o w  r e c t i f i e d  s i g n a l  ( d u e  t o  d i o d e s  X 9 1 2  &  X 9 4 0  f o r  t h e  L e f t  E h a n n e l ,  a n d  d i o d e s  X t
a n d  X 9 5 2  f o r  t h e  R i g h t  C h a n n e l )  d r i v e s  P i p  2 - p o s i t i v e  w i t h  r e s p e c t  t o  P i n  3 .  A t  t t
p o i n t  t h e  c o m p a r a t o r  o u t p u t  s w i t c h e s  l o w  L l V J ,  c a u s i n g  t h e  b i - s t a b l e  r e l a y  d r i v e r  I
d e a c t i v a t e  t h e  r e l a y ,  d i s c o n n e c t i n g  t h e  p o t e n t i a l l y  d a n g e r o u s  l o a d  c o n d i t i o n .

To  rese t  t he  p ro tec t i on  c i r cu i t ,  t he  AC Power  mus t  be  t u rned  o f f  f o r  app rox ima te l y
seconds  be fo re  aga in  t u rn ing  on  t he  amp l i f i e r .

T h i s  p r o t e c t i o n  c i r c u i t  a c h i e v e s  v a r i a b l e  c u r r e n t  l i m i t i n g ,  h e n c e  p o w e r  l i m i t i n g r  t
i n v e r s e  f u n c t i o n  o f  t h e  a m p l i f i e r  l o a d .  T h e  r e l a y  c o n t r o l  c i r c u i t s  a r e  s e p a r a t e l y
t r i g g e r e d  b y  e a c h  c h a n n e l ,  b u t  b o t h  s h u t  d o w n  s i m u l t a n e o u s l y .  F o r  e x a m p l e :  P o w e r  t
i s  t y p i c a l l y  l i m i t e d  t o  , | 2 0  w a t t s  @  4  o h m s ,  9 O  w a t t s - E  3  o h m s ,  4 O  w a t t s  g  2  o h m s ,  t
w a t t l ' E  1  o h m .  N o r m a l l y ,  i n  a  1  o h m  l o a d  c o n d i t i o n  [ w i t h o u t  t h i s  p a t e n t e d  v a r i a b l t
c u r r e n t  l i m i t i n g  s y e t e m J ,  w i t h  c u r r e n t  l i m i t i n g  o n l y ,  t h e  o u t p u t  t r a n s i s t o r s  w o u l d
r e q u i r e d  t o  d i s s i p a t e  3 0 0  w a t t s ,  r e s u l t i n g  i n  t h e i r  i n s t a n t a n e o u s  d e e t r u c t i o n .

Loudspeake r  p ro tec t i on  i s  a l so  p rov ided  i n  t he  even t  t ha t  e i t he r  a  pos i t i ve  o t  neg i
D C  v o l t a g e  i s  d e v e l o p e d  a t  t h e  a m p l i f i e r  s p e a k e r  t e r m i n a l s .

P c , s i t i v e  v o l t a g e  p r o t e c t i o n :  A n  a m p l i f i e r  m a l f u n c t i o n  r e s g l t i n g  i n  a  p o s i t i v e  D C  \
a g e  a t  t h e  s p r i k " "  l e r m i q r a l  h a s  t h i s  v o l t a g e  f e d  t o  t h e  t - ]  i n v i r t i n g - i n p u t  o f  c o m l
l C g O l  t h r o u g i - r  R 9 1 5  [ g e O f ] .  T h i s  c a u s e s  l C l O l t s  o u t p u t  t o  s w i t c h  l o w  l t y p i c a l l y  1 V .
c l a m p i n g  o f f  t r a n s i s t o r  Q 9 5 1 ,  t h e r e b y  d e a c t i v a t i n g  t h e  s p e a k e r  l o a d .

N e g a t i v e  v o l t a g e  p r o t e c t i o n :  I f  a  n e g a t i v e  v o l t a g e  w e r e  t o  a p p e a r  a t  t h e  s p e a k e r
t e r i n i n a l ,  s u c h  a s  w o u l d  o c c u r  w h e r r  a  n e g a t i v e  s i d e  d r i v e r  o r  o u t p u t  t r a n E i s t o r  f a i .
i n  a  s h o r t e d  m o d e ,  t r a n s i s t o r  Q 9 1 0 ' w i l l  b e  c l a m p e d  o f f .  T h i s  p e r m i t s  a  p o s i t i v e  v t
f r o m  t h e  2 6  v o l t  s u p p l y  t o  b g  c o u p l e d  t h r o u g h  r e s i s t o r  R 9 1 2  L 2 7 O K J ,  d i o d e  X 9 1 1 '  a n (
r e s i s t o r  R 9 1  3  L A Z O f j  t o  t h e  L - l  i n v e r t i n g  i n p u t  o f  t h e  c o m p a r a t o r  I C 9 0 1  .  A s  w a s  t t
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PHONO ANO MIC
PRE.AMP BOARD P X O i l O a a X l c o u T P U T S TAPE

DUB81ilG -11{
(

hff'
I I

* IT{SULATED
BUSHING

s l
sEcTloN I

RIOHT
PH.2

RIGHT
PH. I

TAPE
D U B E I N O  - O U T

rc
l *F

I
I

RIOHT
!ilc.

I *

LEFT
PH. 2

LEFT
PH. I

LEFT
AUX 2

L E F T  4 C H
ADPTR. IN

RICHT =

4CH, ADPTR.
I N

LEFT 4CH.
ADPTR OUTs l

sEcTtoN 2

LEFT
AUX I

.,nrro.=*. e&
ADPTR. OUT

\t
v

REIOTE
SP€ATER
coIIor

L E F T

TUXER

RI6HT
AUX 2

RIGIIT
AUX I

RIGHT
TUTER

sr SELECToR sr|Tclr
POSTTTOilS.

L f tc
2. PtloilO 2
3. PrOilO I
It. TUilER
5. AUX I
t .  aux ?

txPuT SEtStTtvtTtEt
rrc - -- ------- - [z-r*]l
r t tom z--- - - - -  fzor f l
rxor.o I r- fso-ft
(s€L€ctAcr.Et r frs*ll

x Cra.E
ruxEr ------- ErcorA
aux r ------- [ iro.v]l
a,x z--- - - - -  l icol f l
raPg ror - -- --- [aow_]

J-l roP FRE-AI
I ol cotxEc

IF
lffii:r*i
tri

l c to l
TBA23I
I4739

I
I
I
I
I
I

' r l

ALTERNATE PR]MARY
CIRCUITS FOR EXPORT
UODELS.

220-210VAC
50- 60 Ht

DO NOT U3E SLO-ELOU

| 20 vAc
CO-tOHr

F I
5 AIIP

DO NOT USE SLO- ILOW

SHERWOOD SEL-4OO
STEREO DYNAQUAD AMPLIF IER
CONTROL AMP./POWER SUPPLY SIDE

SER|AL NO. 4A4tOOt TO 4A4t550

z2
t6v
t*
o.au



SWITCH EOARD

A033T4- |
TAPE
DUSSIIG -til

LOW FILTER
tc30tA
TBA23l/ 1A739

T
R303
22K

c305
lor f  C3Oz
35V 2?OO

c30t
r-oJ! R.ol

22K

t42
.2X

lrrurea
l o
I

R 3 0 7
tooK

R304
2 . 2 K

2
R343
2.2x

TA PE
ousEt l |o -ouT

LEFT
MOt{ tN

RIGHT
MOr{ lN

L E F T  4 C H
ADPTR. IN

RIGHT =

4CH, ADPTR.
I N

LEFT 4CH.
ADPTR OUT

RlGHT 4CH.
ADPTR. OUT

I npE
I ttou

LOUDilEqS TOTIE
DEFEAT

LOUD}IESS
vR3rt |B/S2

c330
o.22

TOI{E lD.
L. TAPE

RaaS
2.23,

- '?  ,2  tnRES)
} - . a r n e s t
- !  rz rrnesl

3 r 2 tF€sl
- g

I

- @
.4.

\t/
I '

'";.:'"

L E F T  R I G H T

TIA I I I  AMP IN

ALL  RESTSTORS ARE r / 4  WATT l t i l t r u t ,  tO%
TOLERAI {CE  U1{LESS OT} IERUISE  SPECIF IED.

ALL  FRACTIONAL .VALUE CAPACITORS AXD ELECTROLYTICS
A R E  l N  r t .  O T H E R  c A P A C  I T O R S  A R E  l t {  p t ,

R IGHT CHANI IEL  COIPONEXT SY IEOLS AND VALUES
A R E  T H E  S A T E  A S  T H E  L E F T  C H A I { I { E L  E X C E P T
F o R  A N  t N c R E A S E  1 i l  N U M B E R | T { c  a y
O T I E  H U N D R E D  U N L E S S  O T H E R W I S E  N O T E D .

VOLTAGES: ALL VOLTA€ES ARE REF€REI{CED TO 6R0UND
ul{DER tHE FOLLOT|l'tc COt{0tTtO]{S.

DC: l.o SlGllAL (l2OVAC LlilEl

AC:
r 

'l AC STGilAL VOLTAoES AT rXHr, FOR RATEo
OUTPUT, r|TH AN 8 OHT LOAO ATID
VOLUXE COI{TROL AT TIAX.

l r t
I ot*olovru T
lorraD I 
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L___l
I

To R974 S7(REToTE V

.ot a Rsrt

2  l ' . , '  o . r  o . r
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l6v
5 %
o.4w c7

93" :Hi'



@:irl,'

TONE DEFEAT SW.

AO33T2-l

TONE

I Ao33

I
RsOt  lcSo lA
rs TBA23|

yA739

c5r5
680

I

TIODE
sw.

MODE
sw.

TONE DEFEAT
sw.

TP. MON.
sw.

Jrsol
J I
Boosr 

I
R 5 r 7  |
3.31( r

I

MAIN AMP/
NORH SW.

L E F T  C H . R 7 5 0
270K

*rf-+

fflr l i
Erco.€

TP. [Oil. fftt rane aNe.
1c530

r CA3O94AS

c535
lOOrt

tc630
cA3094AS

L-----b*' ---i

ov

L?zq''vlJ

ALL RESISTORS ME I l1  WATT TINITUM, IO%
TOLERAICE UiLE!'! OTIIERlfISE SPECIFIEO.

ALL FRAC?IOIAL.YAIUE CAPICITORS ATO ELECTFOLYTICS
ARE n ,l. OT{ER CAPACTTORS ARE lN gf.

R'€I{T CXAXXEL GOIPOI'EHT SYI'gOLS AND VALUES
ARE THE SAIE AI  THE LEFT CI . IAI {T{EL EXCEPT
FOf i  AI  ITCREAS€ tT XUIEERING BY
OI€ HUTDRED UILESS OTXERWISE I IOTED.

VOLTAGES: ALL VOLIAGES AR€ REFERENCED TO €ROUtlD
uiD€r THE FOLLoIIX€ COltDtTtOtS.

DC: t ro s lc ia l -  ( t2ovac LINE)

AC:
C I AC slcxAl \,o|-TAGES AT IKH!, FOR RATED

OUTPUT. 'ITTI AII O OHI LOAD ANO
VOLUIE CONTROL AT TAX.

BCt69
s  169

HEADPHONES

rolto
SPEAKER

XONO SPEAKER
sw]TcH

R970
t 8 0
2VItI.,,".,

lTl
t
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o 4
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I
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I
I
L
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.4..rr.."
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lB RcAlAlo

SHERWOOD SEL-4OO
STEREO DYNAOUAD AMPLIFIER
POWER ATP E PROTECTIOI{ SIDE

SER|AL 1{O. 4A4tOOl TO 4A4t550

c^s^o; i.er

vRsotA I  Mto
EASS | | tOOr(

SPEAKERS POSITIONS'
swrrcH t. oFF I

2 .  T A I N  :
s r 3  J . R E M o T E  I

4.BOTH ,  I

REXOTE SPEAKERS
+ L -  - R +

R974



DRIVER EOARO
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I
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, I
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I K
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R9?9,22X, Jt2U !Ib - - - -  - - - - J



\-.'

$tr
(,S'- *

TONI  t sD
#  nn t33T  2 -1

R 7 s 1

I t 5 3 0
C A  3 O 9 4 A S

I C 5 3 O
C A  3 O 9 4 A S

R 7  s 2

r r 5 0 1
r B A 2 3 1

- : :

S W  I  T C H  B D
# a o 3 3 T 4 - 1

R B 5 1

F I G U R E  1  ( e 0 T T 0 M  V I E W  )



t

S H E R b J O O D  S E R V I C E  M A N U A L  M O D E L  S

i n _ t h e  p o s i t i v e  r l o l t a g e  p r o t e c t i o n ,  t h e  c o m p a r a t o r t s  o u t p u t  n o w  e w i t c h e s  1 o w ,  c l a m p i n g
o f f  t r a n s i s t o r  Q 9 5 1 ,  t h e r e b y  d e a c t i v a t i n g  t h e  r e l a y  a n d  d i s c o n n e c t i n g  t h e  s p e a k e r  1 o a d .

The rma l -  p ro tec t i on :  The  ampJ - i f i e r  i s  a l - so  p ro tec ted  aga ins t  excess i ve  and  po ten t i t
.  d a m a g i n g  t e m p e r a t u r e s  d u e  t o  a b n o r m a l  l o a d  o r  e n v i r o n m e n t a l  c o n d i t i o n s .  T h i s  p r o t t

i s  a c c o m p l i s h e d  w i t h  t w o  m i n i a t u r e  t h e r m a l  s w i t c h e s  I o n "  p e r  a m p l i f i e r  c h a n n e l l  w h :
a r e  f a s t e n e d  t o  t h e  o u t p u t  t r a n s i s t o r s . _  W h e n  t h e  o u t p u t  t r a n s i s t o r t s  o p e r a t i n g  t e r
t u r e  r e a e h e s  a p p r o x i m a t ' e f y  1 3 0 o C  l Z T O o f l ,  t h e  s w i t c h  i s  t h e r m a l l y  a c t i v a t e d ,  o [ e n i r
i t r s  c o n t a c t s ,  t h e r e b y  d i s e o n n e c t i n g  t h e  A C  l i n e  v o l t a g e  t o  t h e  p o u r e r  t r a n s f o r m e r r t
p r ima ry ,  a  POh IER OFF  cond i t i on .  Jh i s  open  c i r cu i t  cond i t i on  now  a1 ' l . ows  t he  t emper r
t o  d " 9 p . _ _ A !  a p p r o x i n r a t e l y  1 0 0 o C  I Z t O " f l  t h e  c o n t a c t s  c l o s e  a n d  t h e ' " i q , m p l i f i e r  r e t u :
t o  a  P 0 W E R  0 N  c o n d i t i o n .

S E D E R I N G  P A R T S :

V r /hen  o rde r i ng  rep lacemen t  pa r t s ,  a lways  i nc lude  pa r t  numbers  I see  Pa r t s  L i s t ] .

't
I

When  de fec t i ve
S ta t i ons  on l y ]
e i t he r  c red i t

pa r t s  a re  re tu rned  f o r
i n c l u d e  a  l i s t ,  b y  p a r t

o r  r e p l a c e m e n t  p a r t s .

The  re tu rn  o f  en t i r e  c i r cu i t  boa rds  f o r  r ep lacemen t  i s
excep t  whe re  componen t  f a i l u re  has  reeu l t ed  i n  phys i ca l

rep lacemen t  unde r  wa r ran t y  IAu tho r i zed  Se rv i ce
number  and  va lue r  o f  t he  pa r t s  r e tu rned .  Reques t

IF
no rma t i !  no t  cove red  by  waman tV ,

damage  to  t he  boa rd  i t se l f .

\.1

\r

I f  a  se t  o r  boa rd  canno t  be  repa i red ,  r e tu rn  t he  comp le te  amp l i f i e r  t o  She rwood  Fac to ry
S e r v i c e  L a b o r a t o r y r  4 3 0 0  N .  C a l i f o r n i a  A v e .  C h i c a g o ,  I l l i n o i s  6 0 6 1 8 .  I n c l u d e  a  c o n p l e t e
desc r i p t i on  o f  t he  ma l f unc t i on .

SI {ER\AZOOD ELEcTRoNTE LABoRAIoRrEs ,  rNC.
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