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ouRD 4C/5-2
Current Dumping Ampl i f ier

INSTRUCTION BOOI<
The Ouad 405-2 is  capable of  very h igh output  levels .  Read th is
book thoroughly before connect ing your  loudspeakers.
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Packing
The  amp l i f i e r  i s  supp l i ed  w i th  an  i npu t  l ead .  ma ins  connec to r ,  f ou r
speaker connectors,  two vol tage l imi t ing shor t ing l inks,  and a
spare mains fuse.  The packing mater ia l  compr ises a two par t

expanded polystyrene shel l  and a cardboard car ton and should be
reta ined for  re-use in case the uni t  has to be returned at  any t ime.

Service
l f  serv ic ing is  requi red the ampl i f ier  should be returned to the
suppl ier ,  to  the agent  for  the country of  purchase or  to the
Acoust ica l  Manufactur ing Co.  Ltd.  A br ief  note should be enclosed
giv ing your  name and address p lus the reason for  return ing i t .
Ouad of fers same-daV serv ice f rom Monday to Fr iday except  for
bank hol idays.  The map below shows where to f ind us.  Please cal l
0480  52561  to  t e l l  us  t ha t  you  a re  com ing .
Clrcui t  d iagrams and serv ice data for  th is  Ouad product  are
avai lable f rom the manufacturer  or  d is t r ibutor  for  a smal l  charge.

Guarantee
This ampl i f ier  is  guaranteed against  any defect  in  mater ia l  and
workmanship for  a per iod of  twelve months f rom the date of
purchase.
With in th is  per iod we undertake to supply replacement  par ts  f ree
of  charge provided that  fa i lure was not  occastoned by misuse,
accident  or  negl igence.  Labour and carr iage costs are not  covered
unless by local  agreement .
With in the U.K.  the guarantee of fered wi th th is  equipment  does
not  l imi t  the consumer 's  ex is t ing statutory r ights.  A separate
guarantee card is  not  suppl ied wi th your  Ouad uni t .  Your
guarantee begins on the day on which you take del ivery.
)



Description
The Ouad 405-2 is  a two channel  power ampl i f ier  pr imar i ly
in tended for  use in  h igh qual i ty  sound reproducing systems.  The
ampl i f ier  is  usual ly  used wi th a Ouad contro l  uni t  though other
s ignal  sources can readi ly  be accommodaled
The  amp l i f i e r  uses  a  cu r ren t  dump ing  ou tpu t  c i r cu i t ,  a  Ouad
invent ion which e l iminates manv of  the oroblems associated wi th
t ransis tor  ampl i f iers.  and covered by patents in  several  countr ies.
In a current  dumping ampl i f ier  there is  in  ef fect  both a low
powered very h igh qual i ty  ampl i f ier  and a h igh powered heavy duty
ampl i f ier .  The low power ampl i f ier  contro ls  the loudspeakers at
a l l  t imes ,  ca l l i ng  upon  the  h igh  power  sec t i on  t o  p rov ide  mos t  o f
the muscle.  The smal l  ampl i f ier  is  so arranged -  i t  carr ies an error
s ignal  -  that  prov ided the larger  power t ransis tors ( the dumpers)
get  wi th in the target  area of  the requi red output  current  i t  wi l l  f i l l  in
the remainder accurate ly  and complete ly .  The reproduced qual i ty  is
sole ly  dependent  on the smal l  ampl i f ier  which because of  i ts  low
power can be made very good indeed.
Problems of  crossover.  crossover d is tor t ion,  quiescent  current
ad jus tmen t .  t he rma l  t r ack ing ,  t r ans i s to r  ma tch ing ,  a l l  d i sappea r .
There are no in ternal  adjustments or  a ' l ignments and the choice of
power t ransis tor  types is  less rest r ic t ive.

S mp l i f  ed  Schema t  c  o f  405 -2  Amp l i f i e r  show ing  C lass  A ,  Dumpers
and  B r i dge  Componen ts



The 405-2 is  f i t ted wi th a new Ouad-designed protect ion c i rcu i t .
This  is  a load-sensi t ive,  t ime-dependent  current  l imi ter  which
overcomes the problems associated wi th convent ional  

" load- l ine"  
c i rcu i ts

The  amp l i f i e r  w i l l  de l i ve r  an  i ns tan taneous  max imum cu r ren t  o f
B .5A  i n to  any  l oad .  l f  t he  l oad  i s  t oo  reac t r ve ,  o r  o f  a  res i s tance
subs tan t i a l l y  be low  4 f l  ,  t he  cu r ren t  l im i t  i s  smoo th l y  and
progressively  reduced to a value which enables the output
t rans i s to rs  t o  rema in  w i t h in  t he i r  sa fe  ope ra t i ng  a rea .  I n  t he
ex t reme  case  o f  a  sho r t  c i r cu i t  t h i s  va lue  i s  3 .1A .
When the s ignal  level  fa l ls  or  the shor t  c i rcu i t  is  removed the
current  l imi t  gradual ly  returns to i ts  in i t ia l  level .
Th i s  enab les  t he  amp l i f i e r  t o  de l i ve r  h igh  peak  cu r ren ts  i n to  a ln ros t
any  l oad  when  hand l i ng  a  no rma l  mus i c  p rog ramme.  wh i l e  f u l l y
n rn tp . t ; nn  t ho  ^ r t n l t  deV iCeS  f rOm SUSta ined  OVer lOadS  i n to  ShOr t

c i r cu i t  o r  pu re lV  reac t i ve  l oads .  Sho r t i ng  bo th  ou tpu ts  s imu l taneous l y
on s ignal  for  an extended per iod (minutes)  is  not  protected.

INSTALLATION
The Ouad 405-2 carr ies no contro ls  and may be mounted out  of
s ight  in  a cabinet  or  any other  convenient  locat ion.
The  Ouad  405 -2  i s  p rov ided  w i th  a  subs tan t i a l  hea t  s i nk ,  and
mus t  a lways  be  adequa te l y  ven t i l a ted ,  pa r t i cu la r l y  i f  pos i t i oned  i n  a
n : h i n e t  n r  c r  r n h n : r d

l f  used  i n  c l ose  p rox im i t y  t o  t he  con t ro l  un i t ,  t une r  o r  magne t i c
car t r idge,  care should be taken to ensure that  hum is  not  induced
by radiat ion f rom the mains t ransformer of  rhe 405-2.
The  cu r ren t  dump ing  c r r cu i t  t echn ique  used  i n  t he  Ouad  405 -2
enab les  ex t ra  robus t  t r ans i s to rs  t o  be  used  w i thou t  impa i r i ng
p rog ramme qua l r t y  and  the  amp l i f i e r  can  ope ra te  a t  h i ghe r  t han
no rma l  t empera tu res  w i t hou t  compromis ing  re l i ab i i i t y .
When  ope ra ted  a t  h i gh  power  l eve l s  i t  i s  qu i t e  no rma l  f o r  t he
heats inks to be hot  to  the touch.

AC Input
The  Ouad  4O5-2  i s  su i t ab le  f o r  use  on  e i t he r  5OHz  o r  60Hz ,
2 O O - 2 4 O V  o r  

. i O O - 1 2 0 V  A C  s u p p l e s .
Be fo re  connec t i ng  t he  Ouad  405 -2  t o  t he  supp l y  ensu re  t ha t  t he
vol tage selector ,  located on the rear  panel  is  correct ly  set .
Vo l t ages  o f  up  to  10% above  o r  be low  the  i nd i ca ted  range  do  no t
af fect  per formance.
AC ma ins  i npu t  i s  v i a  a  s tanda rd  t h ree  p in  Eu ro  p lug  supp l i ed  w i th
the  un i t  wh i ch  shou ld  be  w  red  i n  acco rdance  w i th  t he
in te rna t i ona l l y  ag reed  code ,  Green /ve l l ow  ea r th ,  B rown  l i ve  and
B lue  neu t ra l ,  see  F ig .  ' 1  .
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L \ e  ( B r o ^ n )

v , G' \1

Earth
{Green /Ye  ow)

F r g  l A  ( .  I n p - r  C o ^ n e c r o r  C [ 1 2 2

Earth ing (Grounding)
The Ouad 405-2 should be connected to ear th e i ther  through the
s igna l  sou rce  v ia  t he  4 -p in  D in  s i gna l  l ead  o r  t h rough  the  th i rd  w i re
of  i ts  AC mains lead,  but  not  both or  i t  may cause hum.
Norma l l y  a  3 -co re  ma ins  l ead  shou ld  be  used  w i th  a  Ouad  34  o r
44 contro l  uni t  and a 2-core lead wi th the Ouad 33.  but  i f .  wi th
any 34 or  a 44 af ter  ser la l  number 25800.  hum occurs wi th the
vo lume  con t ro l  a t  m in imum and  w i th  a l l  o the r  eou iomen t
disconnected f rom the contro l  uni t ,  then i t  is  permiss ib le to break
the ear th connect ion at  one end of  the in terconnect ing mains lead,
re ly ing on the s ignal  lead to ear th the ampl i f ier  v ia the contro l  uni t .
l f  th is  does not  c lear  the hum do not  operate wi th the ear th
connect ion broken but  invest iqate fur ther  to ascer ta in the cause.

Fuses
In  add i t i on  t o  t he  ma ins  supp i y  f use  on  the  rea r  pane l  o f  t he
ampl i f ier ,  each channel  is  protected by two internal  fuses,  located
on the pr inted c i rcu i t  boards.
The  ma in  f use  i s  a  2 .5  amp  su rge - res i s t i ng  (2 .5AT)  t ype  i o r
2OO-250  vo l t  supp l i es  wh i l e  a  5  amp  su rge - res i s t i ng  (5AT)  f use  i s
requ i red  when  ope ra t i ng  w i th  100 -1  25  vo l t  supp l i es .  I n  e i t he r
case  a l l  f ou r  i n te rna l  f uses  a re  4  amp  qu i ck  b low ing  (4AF) .  To
reach the in ternal  fuses i t  is  necessary to remove the top cover  of
t he  amp l i f i e r ,  by  undo ing  the  two  re ta in ing  sc rews  and  s l i d i ng  t he
cove r  abou t  

' 1  
O  mm,  (0 .5 " ) ,  backwards  be fo re  l i f t i ng  i t  c l ea r .

Withdraw the mains p lug before removtng the cover .
The  rnd i ca to r  l amp  on  the  amp l i f i e r  i s  powered  f rom the  *50  vo i t
supp l y .  l f  t he  i nd i ca to r  l amp  i s  on ,  t he  ma in  f use  mus t  be  i n tac t ,
bu t  i l l um ina t i on  o f  t he  i nd i ca to r  l a rnp  does  no t  imp ly  t ha t  t he
; ^ r ^ . ^ ^ l  { , , - ^ ^  - . ^  ; ^ + ^ ^ +' t r t q t  I  o L  t u ) Y )  c t Y  i l  r L q u t .



Input  Connect ions
The  i npu i  l ead  supp l i ed  w i th  t he  Ouad  405 -2  shou  d  be  used  w i th
s igna l  sou rces  o the r  t han  a  Ouad  con t ro l  un i t .  The  phono  p lugs  a re
marked  L  and  R  and  shou ld  be  connec ted  to  t he  app rop r i a te
ou tpu t  socke ts  o f  t he  p re -amp l i f i e r  o r  m ixe r .
For  a Quad contro l  uni t ,  use the 4 p i r ' |4  p in Din lead suppl ied
wi th i t .  P in 1 is  le f t ,  P in 2 screen.  Pin 3 r ight ,  P in 4 b lank.
For  remote insta l la t ion longer runs of  screened cable may be used,
but  the tota l  capaci tv  of  the lead should not  exceed 2OOOpF per

cnanne t .

Loudspeaker Connect ions
The Ouad 4O5-2 is  f i t ted wi th s tandard 4mm sockets and two red
and  b lack  p lugs  a re  packed  w l th  t he  un r t .  The  Ouad  405 -2  i s
uncond i t i ona l l y  s tab le  and  may  be  used  w i th  any  t ype  o f  speake r
cable.  For  opt imum performance i t  is  necessary to ensure that  the
impedance  o f  t he  cab le  i s  sma l l  r e l a t i ve  t o  t he  impedance  o f  t he  l oad .

Each loudspeaker should be connected to i ts  appropr iate ampl i f ier
output  so that  the two pai rs  of  wi res are connected rn the same
wav,  to ensure that  the speakers operate n phase.  The output
te rm ina l s  a re  co lou r - coded  to  f ac i l i t a te  t h i s .
Shou ld  t he re  be  any  doub t  t he  phas ing  can  be  checked  l a te r
expe r imen ta l l y  (See  Page  B ) .  Where  one  l oudspeake r  on i y  i s
used  fo r  mono ,  e t t he r  channe l  may  be  used  and  the  te rm na l s  o f
t he  o the r  channe l  l e f t  vacan t .  A  dummy load  res i s i o r  i s  no t  requ i red ,
In cases where louospeakers.  such as the e lect rostat  c
l oudspeake r ,  a l so  requ i re  an  ene rg i s i ng  supp lV  the  i ns t r r c t i ons

p rov ided  w i th  t he  l oudspeake r  shou ld  be  fo l l owed .
Each  l oudspeake r  shou ld  be  capab le  o f  hand l i ng  t he  fu l l  ou tpu t  o f

t he  amp l i f i e r ,  o r  t he  p ro tec t i on  f ac i l i t y  desc rbed  be iow  shou ld  be  used .

The  ou tpu ts  o f  t he  405 -2  can  be  connec ted  i n  se r res  o r  n  pa ra l l e l

t o  p roduce  a  s  ng le  channe l  power  amp l i f  i e r  f o r  spec ia l
app l i ca t i ons .  A  sepa ra te  da ta  shee t  i s  ava  l ab le  on  reques t  Do  no t

a t t emp t  t o  connec t  t he  red  ou tpu t  t e rm ina l s  t oge the r .

Loudspeaker Protection
The  l oudspeake r  manu tac tu re r  usua l l y  s ta tes  a  max imum
recommended  amp l i f i e r  power  f o r  h i s  l oudspeake r .  l f  t h i s  f i gu re  i s

be low '1OOW ( i n to  BQ)  t hen  the  i im i t e r  f ac i i i t i es  p rov ided  w i th  t he
amp l i f i e r  shou ld  be  f i t t ed .  Fa i l u re  t o  do  so  may  cause  damage  to
the  l oudspeake r  and  i n f r i nge  i t s  gua ran tee .
Max imum sa fe  power  f o r  mos t  l oudspeake rs  i s  t ime  and  f requency
dependen t  and  so  i s  d i f f i cu l t  t o  de f i ne  p rec i se l y  f o r  a  mus i c  s i gna l
Some manu fac tu re rs  w i l l  pe rm i t  t he i r  l oudspeake rs  t o  be  used  w i tn

ampl i f  iers exceeding the quoted handl ing capaci ty  prov ided cer ta in

orecaut ions are observed.  This can somet imes be advantageous in
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enab l i ng  sho r t  du ra t i on  h igh  l eve l  peaks  to  be  hand led  w i thou t
over load.  The advice of  the loudspeaker manufacturer  or  h is  agenl
should a lways be obta ined before embark ing on such a procedure
Each  channe l  o f  t he  amp l i f i e r  i nco rpo ra tes  a  DC sens ing  c i r cu i t
which cuts of f  s ignal  to  the loudspeakers in  the event  of
componen t  f a i l u re  wh i ch  wou ld  o the rw ise  be  l i ke l y  t o  damage  the
lou dspea kers.

Output Limiter
To l imi t  the output  to  20 vol ts  rms inser t  the
two  sho r t i ng  l i nks  supp l i ed ,  i n  t he  socke ts
p rov ided  i n  each  o f  t he  amp l i f i e r  boa rds ,  as
l l us t ra ted  be low .  These  socke ts  a re  sp r i ng
oaded  ( see  d ,ag ram)  and  the  l i nks  shou ld  be
pushed  f i rm ly  home bu t  no t  so lde red .  F i r s t
w i t hd raw  the  ma ins  p lug  and  then  remove  the
top cover  by undorng r ts  two retarnrng screws,
s r i d i n g  t h e  c o v e r  a b o u t  1 O  m m  ( 0 . 5 " )
backwaros  and  l i l t i ng  i t  c l ea r .  The  adhes rve
t ^ L ^ l  ^ - ^ .  ! ^ !  ^ t - ^ , . r !  Il aD€ l  p rov roed  s r rou id  De  s t i r ck  on  to  t he
amp l i f i e r  t o  i nd i ca te  t ha t  t he  l im i t e r s  have  been
f  i r ted.

Ouad Electrostatic Loudspeaker (Old Model)
The Ouad 405-2 ampl i f ier  should a lways have the vol tage l imi ters
in  p lace  when  d r i v i ng  a  s i ng re  Ouad  e lec t ros ta t i c  l oudspeake r  on
each channel .  When two such speakers are used on eacl - r  channel
(s tacked pai rs)  they should be connected in  para l le l  w, i th  the
l im i te rs  i n  c i r cu i t .
Loudspeake rs  p r i o r  t o  se r i a l  number  16800  (March  1966 )  need
s l i gh t  mod i f i ca t i on  be fo re  be ing  used  w i th  t he  Ouad  405 -2  un less
thev have a l readv been modi f ied for  use wi th the Ouad 303.



Loudspeaker Phasing
l f  t he re  i s  any  doub t  abou t  t he  way  i n  wh i ch  the  l oudspeaKers  a re

connec ted  ( see  Page  6 ) ,  t he i r  phas ing  may  now be  checked  by

p lay ing  a  mono  d i sc  ove r  bo th  channe l s .  when  the  sound  shou ld

uoo"ai  to  emanate f rom a point  midway belween them l f  th is  ls

l nde f i n r t e  t he  connec t i ons  t o  e i t he r  o f  t he  l oudspeake rs ,  bu t  no t

both,  should be reversed.  Correct ly  connected the loudspeakers

wi l l  g ive a def in i te  centre sound source accompanied by a more

fu l l - bod ied  sound  l n  t he  t eno r  and  bass  reg i s te rs '

Headphones
Head Ihones  shou ld  be  connec ted  to  t he  Ouad  405 -2  ou tpu ts  i n

p lace  o f  t he  l oudspeake rs  and  a  t yp  ca l  w i r i ng  a r rangemen t  i s

shown  i n  F ig .  ( i ) .  Any  o f  t he  headphone  sw i t ch  un t t s  on  the  marke t

w i l l  p rov ide  the  necessa ry  sw tch ing  and  many  o f  t hem a l so

orovide for  rncorporat ing the res is tors which adiust  the s ignal  level

t o  su i t  mos t  magne t i c  headphones .  The  Ouad  405 -2  c i oes  no t

requ i re  dummy load  res  s to rs .
E lec t ros ta t i c  o r  o the r  t ypes  requ i r l ng  a  h igh  l eve l  i npu t  shou ld  be

connected in  accordance wl th manufacturers '  lnst ruct ions '

The  l oudspeake r  re tu rn  l eads  (wh i ch  may  be  commoned  l f

n" . . r rury i  must  be taken to the b lack sockets and never  to chassis

o r  ea r th .
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Additional Loudspeakers
F ig .  ( i i )  shows  the  sw i t ch ing  a r rangemen ts  i f  more  than  one  pa i r  o {
ioudspeakers is  to  be used.  The swi tch may be e i ther  of  the rotary
type or  one of  the propr ietary swi tch boxes which are readi ly
ava  i l a  b le .

L O U D S P E A K E R  S W I T C H I N G  F O R  O U A D  4 0 5
S W I T C H  O P E R A T I O N

O U A D  4 0 5

L T  R T

. I

F i g .  i i



OUAD 405-2 SPECIFICATION

Measurements apply to elther channel, with or without the other
channel operating.

Power Output
The ampl i f ier  is  in tended for  use wi th loudspeakers of  41 6A
nomina l  impedance .
Power and d is tor t ion for  var ious f requencies.
Cont inuous s ine wave into BQ res is t ive load.

lOO Nz  any  l eve l  up  ro  100  wa ts  <  0 .01% D  to t
lOOO Hz  any  l eve l  up  to  1OO wa t r s  <  0 .01% D  to t

10 .000  Hz  any  l eve l  up  ro  100  wa t t s  <  O .O5% D to t
For  other  impedances and f reqr tencies see graphs.

i
I

voLts
dBV

L O A D  R E S ] S I A N C E  O H M S

F R E Q U E N C Y

MAXIMUM OUTPUT VOLTS AS A FUNCTION OF
FR€OUENCY FOF VASIOUS LOAOS E DISTOFT]ON
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Notes:
1 .  The curves show maximum short  term and long term power

output  in to res is t ive loads.  Per formance into react ive loads
depends  upon  the  impedance  and  phase  ang le  o f  t he  l oad  and
the immediate past  h is tory of  the s ignal .  In  pract ice wi th
loudspeaker loads and music programme, power output
approximates to the peak power curve.

2.  Wi th the addi t ional  power l imi ter  inser ted the maximum output
vol tage is  l imi ted to 20V + 1O% (50 watrs BO),  a i l  o ther
per formance f igures unchanged.

Output Internal lmpedance and Offset
3 .3pH in  se r i es  w i t h  0 .03O
Offset ( 7mV.

Frequency Response
Ref.  1 kHz
Low f requency -1 dB at  20 l1z.  F i l ter  at tenuat ion as curve.
H igh  f requency  -O .5dB  20  k1z  -3dB  bO kHz .

0

d B

-10

f  I  t t t t i l |  |  t l l l l l l
z ts  Low FREOUENCy tNpUT FTLTER RESPONSE
,  |  |  l l l  |  |

1 O H 2  1 0 0 H 2  1  K H z

Signal Input Level
O.5V rms +  0 .5d8 fo r  1OO wat rs  in to  Be.  Ampl i f ie r  loads  the
input by 2OkO in paral lel  with 22OpF.

1 1



Signal  Input  Slew Rate L imi t
0 .1  V4 r  S .
Provided the rate of  change of  input  vo l tages does not  exceed th is
f i gu re  and  the  amp l i f i e r  i s  no t  d r i ven  i n to  c l i pp ing .  t hen  the  to ta l  o f
a l l  d i s to r t i ons  appea r l ng  i n  t he  aud io  range  (20 -20 .000  Hz )  due  to
t ransient  or  repet i t ive waveforms wi th f requency components ins ide
or  outs ide the audio range wi l l  be at  least  BOdB below fu l l  ra ted
power.  l f  the malor  por t ion of  the input  energy is  wanted s ignal
t hen  -BOdB (0 .01%)  rep resen ts  t he  max imum poss ib le  d i s to r t i on
on  p rog ramme.

Signal  Input  Over load
Instantaneous recovery up to *2OdB over load.

Crosstalk
( l npu t  l oaded  by  1  kA )  BOdB @ 1  OO Hz
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Hum and  No ise
'A '  

weighted -96d8 ref  fu l l  power
Unwe igh ted  -93d8  re f  f u l l  power  (1  5 .7  kHz  measu remen t  bandw id th ) .

Protection
The  Ouad  405 -2  i s  su i t ab le  f o r  use  unde r  t he  mos t  a rduous  mus i c
condi t lons and is  e lect r ica l ly  protected by current  l imi ters;
8 .5  amperes  peak  cu r ren t  i n to  any  l oad  reduc ing  to  3 . ' 1  amperes
steady state in to a shor t  c i rcu i t .  Short ing both outpLr ts
s imu l taneous l y  f o r  an  ex tended  pe r i od  w i l l  r esu l t  i n  ove rhea t i ng  and  1

eventual  breakdown.

Stabi l i ty
Uncond i t i ona l l y  s tab le  w i t h  any  l oad  and  any  s igna l .

Power Input
1 10-1 20-1 30V, 220-230-240V
50-60  Hz ,  3O-350  wa t t s  depend ing  on  s igna i  l eve l .

Dimensions
H e i g h t  1 1 5 m m  ( 4 5 " )
W i d t h  3 4 0 . 5  m m  ( 1 3 . 4 " )
D e p t h  1 9 5  m m  \ 1  7 " 1
a l l ow  an  ex t ra  38  mm (1  . 5 " )  f o r  p l ug  and  socke t .

Weight
9  K g  ( 2 0  l b s  )  
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