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QUAD 405

Current Dumping Amplifier

INSTRUCTION BOOK

The Quad 405 1s capable of very high output levels. Read this
book thoroughly before connecting your loudspeakers.
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Packing

The amplifier is supplied with an input lead. mains connector,
two voltage limiting resistors, and a spare mains fuse. The
packing material comprises a two part expanded polystyrene
shell and a cardboard carton and should be retained for re-use
in case the umit has to be returned at any time,

Service

If sarvicing is required the amplifier should be returned to the
supplier, 1o the agent for the country of purchase or to the
Acoustical Manufactunng Co. Lid, A bnef note should be
enclosed giving your name and address plus the reasan for
returning it

Guarantee

This amplifier 15 guaranteed against any defect in materral and
workmanship for a peniod of twelve months from the date of
purchase,

Within this period we undertake 1o supply replacement parts
free of charge prowded that lailure was not occasioned by

misuse, accident or negligence. Labour and carmage costs are
not covered unless by local agreament

SIMPLIFIED
SCHEMATIC OF
405 AMPLIFIER
SHOWING
CLASS A,
DUMPERS &

BRIDGE
COMPONENTS

Description

The Quad 405 is a two channel power amplifier primarily
intended for use in high quality sound reproducing systems, ~he
amplifiar is usually used with the Quad 33 control umit though
other signal sources can readily be accommodated

The amplifier uses a current dumping output circuit, a Quad inmven-
tion which eliminates many of the problems associated with
transistor ampllluers. and covered by patents in several countres.

in a current dumping amplifier there 15 in effect both a low
powered very high quality amplifier and a high powered heavy
duty amplifier. The low power amplilier comro_ls the loudspeakers
at all times, calling upon the high power section to provide most
of the muscla. The small amplifier is so arranged — it carries an
error signal — that provided the larger power transistors (the
dumpers) get within the target area of the required output
currant it will fill in the remainder accurately and completely.
The reproduced quality 1 sofely dependent on the small
amplifier which because of its low power can be made very
good indeed.

Problems of crossover. crossaver distortion, quiescent current
adjustment, thermal tracking, transistor matching, all disappear
There are no internal adjustments or alignments and the choice
of power transistor types is less restrictive




QUAD 405 SPECIFICATION

Measurements apply to either channel, with or without the
ather channel operating

Power Output
The amplifier 1s intended for use with loudspeakers of 4-160
nominal impedance,
Power and distorion for vanous frequencies
Continuous sing wave into B0 resistive load
100 Hz any level up ta 100 wans
1000 Hz any lavel up 1o 100 watts
10,000 Hz any level up ta 100 walts - 0-08% D
For other impedances and frequencies see graphs
Motes
1. In addition to the performance nto a resist
amplifier will maimiain full voltages w
rating into a load R | X where X 15 any val
infinity
2. With the additional powar hmitar inserted the maximum
outpul voltage is limited to 20V s + 10% (%0 watts Bu)
all other performance figures unchanged

load R, the
s dhStoror
: from zero 1o

Output Internal Impedance and Offset

3-3pH in seres with 0030
Offset <7m

Frequency Response

Ref. 1 kHz

Low frequency —1dB at 20 Hz. Eilter atienuation as curve
High frequency —05dB 20 kHz — 3dB 50 kHe

Signal Input Level

0-5V rms -+ 0-6dB for 100 watts imo 84 Amphifier [oads the
input by 20k in parallel with 220pF

Signal Input Slew Rate Limit

01v/us

Provided the rate of change of input voltages does not exceed
this figure and the amplifier 15 not diven into clipping. then the

total of all distorions appearing in the aud«) range (20-20,000
Hz) due to wansient or rep q
componants inside or outside the audio range will be at Ieast
BOdB below full rated power. If the major portion of the input

energy 15 wanted signal then

ms with f

maximum possible distortion on programme.

~B0dB (0:01%) represents the
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Signal Input Overload
Instantaneous recovery up to +20dB overload.

Crosstalk

(Input loaded by 1ka) BOdB @ 100 Hz
70d8 @ 1 kHz
60dB @ 10 kHz,

Hum and Noise

‘A" weighted —95d8 ref full power

Unweighted —90dB ref full power (15-7 kHz measurement
bandwidth).

Protection

The amplifier is suitable for use under the mast arduous music

conditions and is electrically protected by cutrent limitars

7 amps in-phase current at peak voltage and 34 amps at zero

voltage. Shorting both cutputs simultanecusly on signal for an

extended pencd (minutes) is not protected.

Stability
Unconditionally stable with any load and any signal

a8 '!wu! PUT FILTER
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Power Input

110-120-130V, 220-230-240V
50-60 Hz, 30-350 watts depending on signal level,

Dimensions

Height 115 mm (4

Width 34065 mm  (13-47)

Depth 195 mm (7:77)  allow an extra 38 mm (1°5%) for
plug and socket

Weight
9 Kg. (20 1bs)) N

INSTALLATION

The Quad 405 carnes no controls and may be mounted out of
sight 1n & cabinet or any other convenient location

The Quad 405 15 provided with a substantial heat sink, and
must always be adequately ventilated, particularly «f positoned
in 8 cabinet or cupboard

If used in clgse proximity to the control unit, luner or Magneyc
caangdge, care shou & taken 1o ensure that by not
induced by radiation fram the mains transformer of the 405.

Mains Supply

A mains voltage selector is fitted on the rear panel of the
ampitier (except for CSA umits), which has six positions and
must be adjusted before the amplifier is connected to the mains
supply. The operating voltage is indicated by the arrow-head
above the voltage selectar, the voltage selector being rotated to
the required voltage

Earthing (Grounding)
The supplied mans connector is lerminated at one end by a
two-pin plug. When the Quad 406 is used with a Quad 33
ntrol unit, whmmw
earthed via the audio lead and should nol be connected to the
arth lead in the mains cabie. In other cases, where The

aarl
must eart irectly, @ three-core mains lead should be used.




Fuses

In addinan 1o the mains supply fuse on the rear panel of the
amphfier, sach channel is protected by two internal fuses,
located on the printed circuit boards

The main fuse is a 2-5 arnp surge-resisting (2-5AT) 1 for
2 wvolt supplies while a 5 amp surge-resisting (5AT)
use 15 required when operating with 100-125 volt supplies.

In either case all four internal fuses are 4 amp quick blowing
(4AF). To reach the internal fuses It is necessary 1o remove the
top cover of the amplifier, by undoing the two rataining screws
and sliding the cover about 10 mm, (0-57). backwards before

lifting it clear. Withdraw the mains plug befoare remaving the cover.

The indicator lamp on the amplifier is powered from the + 50
volt supply. [f the indicator lam% 15 on, the main fuse must be
intact, but illumination of the indicator lamp does not imply

That the internal Tuses are intacl

15 drawn from the Quad 33 or similar
fused source, the [7] source Tuse should be
the sa

Note: Existing Quad 33's are fitted with 2AT fuses in 240V
5 an uses in 110V models.

Input Connections

The input lead supplied with the Quad 405 should be used with
signal sources other than the Quad 33. The phano plugs are
marked L and R and should be connected 1o the appropriate
output sockets of the pra-amplifier or mixer

‘When used with the Quad 33 control unit. the standard four-pin
Din, jour-pin Lhin lead supphei shoul u

For remote installation up to 30 metres of screened lead of
B0pF/metre maximum capacity may be used,

Loud: TR :
The Quad 405 is provided with spring loaded speaker terminals

24/0-2 mm flex with a rating of & amps, or similar, should be
used to connect the loudspeaker to the amplifier. For very short
runs, up to live metres, 16/0-2 mm flex 15 permissible.

Each loudspeaker should be connected 1o 115 appropnate
amplifier outpul 50 that the two pairs of wires are connected in
the same way, 10 ensure 1hat the speakers operate in phase The
output terminals arm colour-coded to lacilitate this

Should there be any doubt the phasing can be checked later exper-
maentally, (See Page 11 ) \Where ong loudspeaker only is used for
mono, either channel may be used and the terminass of the other

channal left vacant. & dummy load resistor is not required

In cases where |oudspeakers, such as lhe electrostahe
loudspeaker, also requie an energusing supply, the instructions
provided with the loudspeaker should be followed

Each loudspeaker should be capable of handling the full output
af the amplifier. or the protection facility described below
should be used

The red culput termunals must not be connecled in parafiel.

z 30
Loudspeaker Protection Rty T35 poosns
The loudspeaker manufacturer usually states a maximum 1o
recommended amplifier powar for his loudspeakar. If this figure
is below 100W (inta B12) then the himiter facilities provided with
thegmplifier should be fitted. Failure 10 0o 5o may cause
damage 1o the loudspeaker and infringa its guaranies
Maximum safe power for most loudspeakers 15 time and
frequency dependent and so is difficult to define precisely for a
music signal Some manufacturers will permit therr loudspeakers
10 be used with amplifiers exceeding the quoted handling
capacity provided certain precautions are observed. This can
sometimes be advantageous in enabling short duration hugh
level peaks to be handled without overload. The advice of the
loudspeaker manutacturer of his agent should always be cbiained
before embarking on such a procedure

lome
9000 are fitted with additional ekl
Shor cicuits o
to damage the . (While the amplifier
ing serviced this circuit should be bypassed by removing
the brown connectors from each amplifier board and connecting
the load direct 10 the board)




Output Limitar

To limit the output te 20 volts rms insert one of
the 1-8ka resistors supphed, in the sockets
provided in each of the amplifier boards, as
illustrated below. These sockels are spring
loaded (see diagram) and the resistors should
be pushed firmly home but not soldered

First withdraw the mains plug and then
remove the top cover by undoing its two
retaining screws, shding the cover about

10 mm (0-5%) backwards and lifing it clear
The adhesive label provided should be stuck
on 1o the amplifier to indicate that the

limiters have been fitted.

Quad Electrostatic Loudspeaker

The Quad 405 amphiier should always have the voltage limiters
in place when driving a single Quad electrostatic loudspeaker on
each channel. However, when two such speakers are used on
each channel (stacked pairs) they should be connected in series
and the limiters omitted

Note :

Quad elscirostatic loudspeakers pnor to senal mumber 16800
(March 1966) need slight madification before being used wih
the Quad 405 unless they have already been modified for use
with the Quad 303

Loudspeaker Phasing

If there is any doubt about the way in which the loudspeakers
are connectad (see Page 9 ), their phasing may now be checked
by playing a mono disc over both channels, when the sound
should appear to emanate from a point midway between them

if this is indefinite the connections 1o either of the loudspeakers,
but not both, should be reversed Correctly connected the
loudspeakers will give a definite centre sound source
accompanied by a more full-bodied sound in the tenor and bass
registers.

Headphones
Headphones should he © cﬁ:d 10 the Ou.«, 405 oulputs in
place of the |o : al w JeTrRent s
sFown in Fy
markat will provide
50 provide for i

man\ of them
(lrpf\rmm'; the resistors which adjust the
signal level t agnetic headphones. The Quad 405
does not req load resistors

Electrostatic or other types requinng a high level input should
be connected in accordance with manufacturers’ instructions.
The loudspeaker return leads (which may be commoned if
necessary) must be taken to the black sockets and never 1o
chassis or earth
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Input Level Control

When the Quad 405 15 to be driven from an unbalanced hine or
a floating line via an isolating transformer, the circuit shown in
Fig. (1) should bo used.

OUAD 404 INPUT ADAFTOR

i LT
"
TEAMINATE » BRIDGE — :nn:“ E
Nl TUAD 408
WrUT

LB}

SINSITIVITY ADJUSTABLE BETWIEN 0 dBm and « 23 dlm

Fig. i

Additional Loudspeakers

Fig. (1) shows the switching arrangements if more than one
pair of loudspeakers is 1o be used. The switch may be either of

the rotary type o one of the propnietary switch boxes which are
readily available.

LOUDARTALIR SWATCHING FOR GUAD 404

SICOND CHANNIL IDINTICAL
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