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1.1 POWER SUPPLY CIRCUITS 

Unregulated voltages +30V and -30V supply the Power A m p l i f i e r and als o a 
r e g u l a t o r f o r +15V. 
-15V supply t r a c k s +15V i n order t o avoid t r a n s i e n t s and o s c i l l a t i o n s 
when power i s switched on or o f f . The p o s i t i v e supply must decay f a s t e r 
than the negative supply when power i s disconnected, which i s assured 
by a 2.2 kohm dummy load (R101) on the +30V c a p a c i t o r . 

1.2 AUTOMATIC ON/OFF 
The Auto ON/OFF c i r c u i t s are powered v i a D201, D202 and C201. The power 
transformers and the auto ON/OFF c i r c u i t s are powered as long as the 
speaker A4-14 i s plugged i n t o a l i v e o u t l e t . The remaining c i r c u i t s are 
powered only i n "ON" s t a t e when r e l a y K101 i s closed. 

The audio s i g n a l s e n t e r v i a pins 3 and 5 i n DIN connector J301. The other 
A4-14 i n a stereo p a i r receives s i g n a l s v i a pins 3 and 5 i n DIN connector 
J302. The s i g n a l s e n t e r the a m p l i f i e r c i r c u i t s v i a pushbutton switches 
S301 - S302 which s e l e c t L e f t or Right Channel. 

The i n p u t stage of auto ON/OFF, Z202 (1,2,3) works as a m p l i f i e r w i t h 
gain -7 determined by feedback network R204, R205. D208 and D209 l i m i t 
the a m p l i f i e r s i g n a l t o + 7V. The second stage, Z201 (1,2,3) works as 
a m p l i f i e r w i t h gain ^ 2,000 at 500 Hz. 
The s i g n a l at p i n 1 i s l i m i t e d t o +7.0V/-7V. Z201 (5,6,7) plus t r a n ­
s i s t o r V201 works as a sc h m i t t t r i g g e r w i t h ON l e v e l approx. 7V and OFF 
l e v e l approx. 5V. The i n p u t , p i n 5, senses a DC vol t a g e which i s obtained 
v i a diode D211 and c a p a c i t o r C206. 

T r a n s i s t o r V201 d r i v e s r e l a y K101, which connects power t o the audio 
c i r c u i t s i n A4-14. When switch S201 i s i n "AUTO" p o s i t i o n , r e l a y K101 
w i l l open about 5 minutes a f t e r the s i g n a l at the i n p u t disappeared. 
The time r e l a y i s determined by C206 and R210. During t e s t you may shunt 
R210 by 100 kohm t o o b t a i n s h o r t e r OFF-delay. 

When switch S201 i s i n "ON" p o s i t i o n , the auto ON/OFF c i r c u i t s are bypas­
sed and A4-14 remains permanently ON. 

A t h e r m i s t o r TS3-75 senses the temperature of the he a t s i n k . 
When t h i s temperature i s too h i g h , the t h e r m i s t o r r e s i s t a n c e becomes 
so low, t h a t r e l a y K101 opens. 

1.3 OVERLOAD PROTECTION FOR MIDRANGE AND TWEETER / , 
Z202 (4-13) acts as an overload p r o t e c t i o n device which i s actuated i f 
ther e i s r i s k f o r damage t o the midrange d r i v e r or the twe e t e r . 

The vo l t a g e across the voi c e c o i l s are r e c t i f i e d i n diodes D220, D219, 
and the r e c t i f i e d v o l t a g e s charge c a p a c i t o r s C212, C211. The time constants 
f o r discharge are longer than the charging time c o n s t a n t s . I f the v o l t a g e 
at Z202 pins 5 or 6 exceeds a t h r e s h o l d value (approx. 3.4V), the mono-
s t a b l e f l i p - f l o p Z202 (8-13) i s t r i g g e r e d f o r 10 seconds.This causes V201 
to be shut o f f , so r e l a y K101 opens and A4-14 i s deenergized 
f o r 10 seconds. 



SIGNAL AMPLIFIER CIRCUITS 

2.1 INPUT STAGE 

When the Bass-Blend swi t c h i s o f f , the s i g n a l s enter v i a R302, 
C302, R303. 
When the Bass-Blend s w i t c h i s ON, the bass frequency s i g n a l s 
i n l e f t and r i g h t channels are added v i a f i l t e r s C301, R301 
and R304, C303, R305. 
- C301, R301 i s a high-pass f i l t e r w i t h c u t o f f frequency 100Hz. 

Lower frequencies are attenuated by a f a c t o r of 2. 
- R304, C303, R305 i s a low-pass f i l t e r w i t h c u t o f f frequency 

100Hz, and a t t e n u a t i o n 1:2 r e l a t i v e f i l t e r R302, C302, R303. 

The s i g n a l s below 100Hz are summed at Z301, p i n 9. Because 
of the a t t e n u a t i o n i n t r o d u c e d i n each channel, the bass l e v e l 
i s the same as when Bass-Blend i s not used. 

The gain i s adjusted by potentiometer R306 i n the feedback 
c i r c u i t of o p e r a t i o n a l a m p l i f i e r number one. A f t e r t h i s ampli­
f i c a t i o n the s i g n a l s are s p l i t t o bass c i r c u i t s and midrange/ 
tweeter c i r c u i t s . 

2.2 BASS CIRCUITS 

The s i g n a l passes the bass c o n t r o l c i r c u i t s R311, Z301 (12,13,14), 
which c o n t r o l s the s i g n a l l e v e l t o the woofers. The bass c o n t r o l 
c i r c u i t s a f f e c t higher frequencies (e.g. 100Hz) more than low 
frequencies (e.g. 30Hz). 
The bass s i g n a l then passes v i a a low-pass l i n k R313, C306 
which forms one p a r t of the crossover f i l t e r between bass and 
midrange. 
The next l i n k i s a high-pass f i l t e r , which cuts frequencies 
below 30Hz 12dB/octave, and i s p a r t of the woofer's t o t a l 
t r a n s f e r f u n c t i o n . 



3.1 ACE-BASS* CIRCUIT 

The power a m p l i f i e r f o r the woofer, together w i t h Z302 
(1,2,3,5,6,7) forms the ACE-BASS*, a m p l i f i e r , which can be 
represented by the diagram below 

R412 and Z302 (1,2,3) sense the voice c o i l c u r r e n t i n the 
woofers. Z302 (5,6,7) acts as a band-pass f i l t e r and sums 
s i g n a l s f r o m ® and(F) 

The power a m p l i f i e r f o r the woofer i s i n v e r t i n g and acts as 
adder f o r s i g n a l s f r o m © a n d © . 

The p a r t of the c u r r e n t s i g n a l © w h i c h i s fed back p o s i t i v e l y 
produces the negative output r e s i s t a n c e R̂ . 

The p a r a l l e l resonant c i r c u i t Lp, Rp, Cp i s formed by negative 
feedback of the c u r r e n t s i g n a l v i a the bandpass f i l t e r . 

*ACE-BASS = A m p l i f i e r C o n t r o l l e d Euphonic Bass. 

3.2 MItJRANGE AND TREBLE CIRCUITS 

From the gain c o n t r o l the s i g n a l i s also f e d t o the midrange/ 
t r e b l e a m p l i f i e r . Z301 (5,6,7) acts both as high-pass f i l t e r 
f o r the crossover (C502, R501, R502) and as t r e b l e boost 
f i l t e r (R505, R506, C503). The high-pass l i n k C504, R507, R508 
forms the second p a r t of the crossover f i l t e r between bass and 
midrange. 

The power a m p l i f i e r i s of the i n v e r t i n g t y p e , and acts as 
o p e r a t i o n a l a m p l i f i e r f o r the t r e b l e c o n t r o l R510, which i s a c t i v e 
above 5kHz. / 



POWER AMPLIFIER CIRCUITS 

4.1 POWER STAGE FOR WOOFERS 

The s i g n a l i s coupled v i a C703 t o the input of the power a m p l i f i e r . 

From the o u t p u t , the s i g n a l i s fed back n e g a t i v e l y v i a R 709 and 
C704. When the s i g n a l smplitudes are l a r g e , negative feedback 
also i s provided v i a a network of r e s i s t o r s and diodes. The 
output s i g n a l i s compared t o the supply v o l t a g e , and a couple of 
v o l t s before c l i p p i n g w i l l occur, the s i g n a l w i l l be rounded by 
the diode network so the c l i p p i n g i s s o f t . 

The i n p u t stage c o n s i s t s of a d i f f e r e n t i a l stage V702 and V707 
fed v i a a c o n s t a n t - c u r r e n t generator, V701. 

The output stage i s of D a r l i n g t o n design w i t h t r a n s i s t o r s 
V710-V711 and has AC gain - 1 . V707 senses the temperature of the 
output t r a n s i s t o r s so t h a t the bias c u r r e n t i s constant. 

V705 and V709 f i l t e r the supply v o l t a g e f o r the i n p u t stage, 
e l i m e i n a t i n g hum and ot h e r kinds of noise. ( I f A4-14 "pops" when 
switched on, one of these t r a n s i s t o r s i s probably s h o r t e d ) . 

No-signal DC-levels of voltages and c u r r e n t s are shown i n the 
c i r c u i t diagram enslosed. 

To avoid on-and o f f - t r a n s i s e n t s , the bass a m p l i f i e r i s a c t i v e 
only when the supply voltages exceed +17V, so t h a t the o p e r a t i o n a l 
a m p l i f i e r s always work p r o p e r l y when the bass a m p l i f i e r i s 
a c t i v e , When diode D712 s t a r t s conducting, the constant 
c u r r e n t generator V701 s t a r t s working, and v i a V712 a c t i v a t e s 
even c u r r e n t generator V706. The a m p l i f i e r i s i n a c t i v e when 
these c u r r e n t generators are shut o f f . 

4.2 POWER AMPLIFIER FOR MIDRANGE AND TWEETER 

The power a m p l i f i e r i s s i m i l a r t o the bass a m p l i f i e r but the 
diode network f o r s o f t c l i p p i n g i s not in c l u d e d . The v o l t a g e -
delayed o n - f u n c t i o n i s also e l i m i a n t e d , so t h i s power a m p l i f i e r / 
i s a c t i v e at low supply v o l t a g e s . 

The s i g n a l from the power a m p l i f i e r i s s p l i t i n passive cross­
over f i l t e r s L602, C616, C617 t o midrange and C614, C615, L601 
to the tweeter. 



5.1 FAULT FINDING 

A4-14 does not work 

1. Set auto ON/OFF i n p o s i t i o n on 
1.1 Check t h a t both the green and red LED are l i t . 
1.2 Check the power fuses and fuses F601, 602, 701,702. 
1.3 Measure supply voltages +33V +2.5, -33V +2.5V, +15V +2V, 

-15V +2V 
1.4 To l o c a l i z e the f a u l t , connect t e s t instruments as f o l l o w s : 

- Tone generator t o J301 pins 3 and 5. Adjust t i l l B i s 
42mV. S e n s i t i v i t y i n Max p o s i t i o n , bass and t r e b l e 
pots i n center p o s i t i o n . Compare t o vo l t a g e l e v e l s according 
t o t a y l e i n c i r c u i t diagram. 

1.5 I f fuses F601, 602, 702 blow d u r i n g measurement per Section 
1.4, you may disconnect the woofers and replace midrange 
d i r v e r and tweeter by 5-10 ohm r e s i s t o r s . Test again per 
Section 1.4 ( s i g n a l l e v e l s i n p o i n t s © (£} ( G } ® and Q ) w i 11 of 
course be d i f f e r e n t ) . 

1.6 Auto ON/OFF can also be t e s t e d w i t h set-up per 1.4. 
- Set auto ON/OFF i n AUTO. 

The s i g n a l a t Z201 p i n 1 should be 7V p-p, and the 
si g n a l Z201 pin- 7 should be 15V DC. 
Relay K101 Should c l o s e at 15mV/500 Hz i n 
(R210 may be shunted by look ohm t o reduce the o f f delay) 



ADJUSTMENTS 

6.1 BIAS CURRENT IN POWER AMPLIFIERS 

A f t e r r e p l a c i n g any output t r a n s i s t o r i n any of the power 
a m p l i f i e r s , the bias c u r r e n t must be r e a d j u s t e d . S e t t i n g of 
bias c u r r e n t should be done w h i l e heatsinks are at room temp­
e r a t u r e , t h a t i s immediately a f t e r A4-14 i s turned on. 

Set potentiometer R722 or R617 t i l l DC v o l t a g e between e m i t t e r s 
of V710, V711 or V610, V611 reads 10mV, which corresponds 
to 23mA bias c u r r e n t . 

NOTE: When output t r a n s i s t o r s are repla c e d , heat sink compound must 
be a p p l i e d t o both sides of the i n s u l a t i o n washers and 
to the temperature compensating t r a n s i s t o r s . 
Check t h a t i n s u l a t i o n i s adequate and t h a t the power 
t r a n s i s t o r s are mounted f l a t a gainst the h e a t s i n k . 
The heatsink must be screwed on t o the PC card before the 
t r a n s i s t o r s are soldered i n . 

NEGATIVE OUTPUT RESISTANCE 

A f t e r r e p l a c i n g a woofer, or any o f the c u r r e n t sensing r e ­
s i s t o r s R408-R412, the negative output r e s i s t a n c e must be 
re - a d j u s t e d . 

The woofers must be p r o p e r l y mounted i n the c a b i n e t , t h e i r 
voice c o r l s must be connected, and the bass adjustment potentiometer 
R311 must be i n c e n t e r p o s i t i o n . Voice c o i l s must be col d ( a t room 
temperature). 

Apply an i n p u t s i g n a l of 60Hz +1Hz and a d j u s t s i g n a l generator 
t i l l t e s t p o i n t @ reads OdB ( = .775V). Change frequency t o 
180Hz +3Hz w i t h o u t changing the s i g n a l l e v e l of the s i g n a l  
generator, and set potentiometer R410 t i l l v o l t a g e at t e s t 
p o i n t ( G ) i s -7.3dB (7.3dB below 60Hz). 

Go back and f o r t h between 60Hz and 180Hz and r e a d j u s t i f r e q u i r e d 
u n t i l the d i f f e r e n c e i s s t a b l e at 7.3dB. 

SPARE PARTS / 

By r e f e r i n g t o componentnumber and ar t i k e l n u m b e r , spareparts can 
be ordered from general agent or d i r e c t l y from f a c t o r y . 

Lovanger E l e c t r o n i c AB 
Fack 
930 10 LOVANGER 

Tel: 0913-103 00 
Telex: 650 43 
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K1505-8 V A L N O T / W A L N U T / N U S S B A U M 
K1506-6 SVART ASK/BLACK ASH/SCHWARTZ ESCH 

3300030- 8 

3300032-4 

9555065-3 

3300031- 6 

9141505-9 



Position Value Artikelnumber 
R306 100 k 5825002-8 

(Log) 
R311 47 k 5825004-4 

(Lin) 

R410 470 5820305-0 

R510 10 k 5825003-6 

(Lin) 

R617 470 5820305-0 

R722 470 5820305-0 

Transistor 
IC 

Position Hane Artikelnumber 

Y161 BC546B 
VI02 BC556B 

T103 BC556B 
V201 BC546B 
V6G1 BC556B z ^ 
V604 BC546 
V605 BC546B 
Y606 BC556 
V607 BC546B 

V608 BC546 
V609 BC556B 

V61Q . BOW930 
V611 B0W94B 
V701 BC556B 
T702 BC556B 

V703 BC556B 
V704 BC546B 
V765 BC546B 
7706 BC556 
V707 BC546B 
V708 BC546B 
V769 BC556B 
V710 BDW93B 
V711 BDW94B 
V712 BC546B 
Z201 TL082CP 6910501-3 
Z202 CD4991AE 6840001-9 
Z301 TLG74CN 691100>9 

Div # Position Artikelnumber 

Relay K 1 e 1 3002001*0 
MHPA260 
DINoon. J381 2860102-9 

J3Q2 

Stritoh S201 2915001-8 

Deck S391 
S302 

S303 
S304 

Termostat Position Artikelnumber 
TS3-75 3080002-3 

R e c t i f i e r D101 7160039-1 

Inductor L601 6010015-3 
9,22 mH 
Drossel L602 6010016-9 
0,71 mH 

D i r # Position Artikelnumber 

Trans f . T101 6065001-7 
110V 
240V 6065002-5 

Baselem, 3300031-6 
Midrange 3300032-4 
Tweeter 3300030-8 
Knobg 9141525V7 

Front 9141522-4 

Dioder 

Position A'rtikelnumber Pos, Value 

D101 LSD red 7000006-2 F101 1 AT 
D201 IN4004 F701 2 A 
D2©2 1^14004 F702 2 A 
D203 Zenerdiod F661 2 A 
D204 IN4148 F602 2 A 
D205 Zenerdiod 4 ,7V 
D206 LED green 7000007-0 
D268 IN4148 
D209 IN4148 
D210 Zenerdiod 6,8V 
D211-214 Hf4148 
D215 IN4004 
D216 Zenerdiod 10V 
D217 Zenerdiod 6,8V 
D218-228 IN4148 
D701-711 IN4148 
D712 Zenerdiod 33V 



Capaoi-tbro 

Position Value Tolerans Azrtikelnumber 

C101 47 n 
C102 47 n 
C103 4700 you 5465441-3 

40V 
C104 4700yu. 5465441-3 

407 ' 
C105 10 637 
C106 10 637 
C201 100 407 
C202 0,33 
C203 4,7 n 
C204 0,1yu 
C205 22 63V 
C206 47 63V 
C207 0 , 1 y 
C208 0,1 
C209 10 63V 
C210 0,1 
C211 10 63V 
C212 10 63V 
C301 63 n Polypropylen 
C302 680 p 

C303 68 n -"-
C304 0,47 5 5401522-7 
C305 0,33 5 5401 522 _7 
C306 0,22 5 5401521 -9 
C307 0,1 y 5 5402517-6 
C308 0,1 j^. 5 5402517-6 
0309 0,1 
C310 • 0,1 
C402 0,15 5 
C403 1,0 JU 5 5401525-0 
C404 1,0 ^LA 
C405 0,1 JLA 
C406 10 n 5 5402571-3 
C407 47 n 5. 5402515-0 
C581 33 n Polypropylen 
C502 33 n 5 
C503 680 p 5 
C504 47 n 5 
C506 47 n 5 - * ' -
C601 33 P 
C602 330 p 
C603 0,1^ 
C604 0,1 /* 
C6©5 47 p 
C6«6 0,1 y*. 
C607 22 
C608 22 637 
C609 10 n 
C610 10 n 
C611 10 637 
C612 10 637 
0613 10 n 
0701 330 p 
C702 330 p 
C703 10 37 Tantal 

Position Value Tolerans 

C704 68 p 
C705 330 p 
0706 0,1 J* 
0707 0 ,1p 
C708 47 p 
0709 0,1 J*. 
C710 22 637 
C711 22 637 
C712 0 , y 4 

0713 0 , 1 ^ 
C714 10 63V 
0715 10 63V 

C716 10 n 



Resistors 

Position Value Effekt Tolerans Artikelnumber 

R101 2,2k 1/2 5 
R102 4,7k 1/2 5 
R103 470 1/2 5 
R104 33k 1/8 5 
R105 22k 1/8 5 
R106 470 1/2 5 
R107 22k 1/8 5 
R108 18k 1/8 5 
R200 2,2k 1/2 5 
R201 680 1/2 5 
R202 4,7M 1/8 5 
R203 4,7M 1/8 5 
R204 1M 1/8 5 
R205 100k 1/8 5 
R206 6,8k 1/8 5 
R207 100k 1/8 5 
R208 47k 1/8 5 
R209 1k 1/8 5 
R210 6,8M 1/8 5 
R211 100k 1/8 5 
R212 33k 1/8 5 
R213 33k 1/8 5 
R214 33k 1/8 5 
R215 1k 1/8 5 
R216 820 1/8 5 
R217 220 1/2 5 
R218 10k 1/8 5 
R219 1M 1/8 5 
R220 1,5M 1/8 5 
R221 " 1,5M 1/8 5 
R222 330k 1/8 5 
R223 220k. 1/8 5 
R224 270k 1/8 5 
R225 150k 1/8 5 
R300 10k 1/8 5 
R301 24k 1/8 2 5721506-3 
R302 12k 1/8 2 5721499-1 
R303 12k 1/8 2 5721499-1 
R304 24k 1/8 2 5721506-3 
R305 24k 1/8 2 5721506-3 
R307 18k 1/8 2 5721503-0 
R308 18k 1/8 2 5721503-0 
R309 10k 1/8 5 
R310 10k 1/8 5 
R313 10k 1/8 2 
R315 36k 1/3 2 
R316 82k 1/8 2 

Position Value Effekt Tolerans Artikelnumber 

R401 7,5k 1/8 2 5721494.2 
R402 390k 1/8 5 
R404 22k 1/8 2 5721505^5 
R405 4,7k 1/8 2 5721489-2 
R406 6,8k 1/8 2 5721493-4 
R407 12k 1/8 5 
R408 6,8k 1/8 2 5721493-4 
R409 10k 1/8 5 
R411 1k 1/8 5 
R412 0,1 3 5 
R501 56k 1/8 2 5721515-4 
R503 82k 1/8 2 5721495-9 
R505 15k 1/8 5 
R506 6,8k 1/8 5 
R507 6,8k 1/8 2 5721493-4 
R508 82k 1/8 5 
R509 2,2k 1/8 5 
R511 2,7k 1/3 5 
R601 47k 1/5 2 5721513-9 
R602 4,7k 1/3 5 
R603 470 1/8 5 
R604 100 1/8 5 

R605 1,5k 1/8 5 
R606 100 1/8 5 
R607 100k 1/8 5 

R603 100k 1/8 5 

R609 47k 1/8 5 
R610 3,3k 1/8 5 
R611 680 1/8 5 
R611 18k 1/8 5 
R613 68 1 /8 5 
R614 4,7k 1/8 5 
R615 4,7k 1/8 5 
R616 1k 1/8 5 
R618 4,7k 1/8 5 
R619 0,22 1 5 5770202-9 
R620 0,22 1 5 5770202-9 
R621 47 1/2 5 
R701 4,7k 1/8 2 5721489-2 
R702 3,3k 1/8 2 5721485-0 
R703 33k 1/8 ( ' 5721485-0 
R704 4,7k 1/8 2 
R705 22k 1/8 5 
R706 22k 1/8 5 
R707 10k 1/8 5 
R708 10k 1/8 5 



Resistors 

Position Value Effe k t Tolerans Artikelmmber 

R709 47k 1/8 2 5721513-9 
R710 4,7k 1/8 5 
R711 1k 1/8 5 
R712 1,5k 1/8 5 
R713 100k 1/8 5 
R714 100k 1/8 5 
R715 47k 1/8 5 
R716 3,3k 1/8 5 
R717 6 8 0 1 / 8 5 
R718 68&- 1/8 5 
R719 4,7k 1/8 5 
R720 4,7k 1/8 5 
R721 1k 1/8 5 
R723 4,7k 1/8 5 
R724 0,22 n. 1 5 
R725 0,22^v 1 5 
R726 47 xv. 1/2 5 
R728 6,8k 1/8 5 
R729 1k 1/8 5 






