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Acousrtical

QUAD Ik

AMPLIFIER

The ACOUSTICAL MANUFACTURING COMPANY LIMITED

HUNTINGDON, HUNTS,

Telephone : HUNTINGDON 351



IS booklet presents the full performance -y |
and specification of the QUAD II ‘ i g ¢ _"J,,...:-—-_"'T""'
amplifier., Like its predecessor, it embodies 'ﬁ ) L=

outstanding features anticipating trends in
both amplifier and associated equipment
design.  The importance of these features
will be apparent to all who have followed the growth of high quality repro-
duction in recent years,

The criterion, as always, is that the reproduced sound shall be the closest
approach to the original—that the enjoyment and appreciation of music may
be unimpeded. This is reflected throughout the electrical and mechanical
design. It is reflected, too, in the straightforward and logical system of
control, achieved without the sacrifice of a single refinement or adjustment
capable of contributing to the final objective.

The QUAD II for convenience of installation, ) a
is constructed in two units—the main e J
amplifier and the control unit. FEach is s (i f_i
complementary to the other, offering in .f‘(/ P
complete form the best which present \ ([ /

techniques can devise. \
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A control unit is primarily necessary to amplify the programme
signal, to correct—as far as this is possible—for various
technical imperfections in that programme signal and to
provide musical balance adjustments so that when further

amplified and applied to the loudspeaker the resultant sound i AOOOOOO s s 5 s s & = - - -

shall be a close approach to the original. :f:-:-:l:l:l:l: ¥ :i:i:l:-:l:-:-:l:-:'
In the case of gramophone reproduction, the control unit is .'.‘.‘.".‘.'.'.'.. e s essessss
additionally required to match and amplify the weak signals from -:-'i:l:-:l:l:l: Ww e u e s e el
modern pickups and to equalise for non-uniformity in response 0%, 75 A P T e e e s e e
deliberately introduced in gramophone recordings,  If the final “e"e’s” N R RO
aim is to be realised, it is essential to take all these factors tatet - -':":':':':':':':'
into account in such a way AR )
that complexity of control : .‘":':':':':':':
does not defeat the objective, e s o s
The appreciation of music - :':':':'
requires the utmost concentra- en
tion and this must not be ' RO
distracted by problems of “elem
control or adjustment. IO
The original sound can be e s
approached with the QC II © R
control unit to a most subtle SO
degree  without specialised OO
knowledge of any kind. - e B RN e’
---i;l:I:':. I:I: " :- : . : "
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Equalisation for every recording
e

RECORD EQUALISING

The control unit provides the correct equalisation for all of the
records likely to be plaved on the equipment. Recording
engineers are by no means agreed upon an optimum
characteristic and indeed agreement is unlikely since the choice
relies on a subjective assessment of a number of conflicting
factors. The result is that most manufacturers of records
use one or other of the 7 or § different characteristics generally
recognised, of which four are in very popular use.

Push-buttons are used for the selection of characteristies for
reasons which will now be apparent. The four red push-
buttons on the control unit select the four main characteristics
in a completely straightforward manner and cover all normal
listening requirements, Engineers and experimenters, however,
will be delighted to find that other characteristics are provided
by combinations of buttons. For example, the NADB
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characteristic 15 obtained by pressing AES and firr 78 together :
RCA Orthophonic by using AES, ffrr 78 and STD78: NAB bass
with AES top by using Ah& and STD 78.  All buttons relaxed still
leaves the unit switched to gram but with completely uncompensated
response—a useful feature for the calibration of pickups.

PICK-UIFF MATCHING

For the finest possible gramophone record reproduction, it is desirable
that the amplifier input be correctly designed for the pickup with
which it will be used.

Different types of pickups vary in respect ol their source
impedance, their required load impedance. amplitude
or velocity characteristic and their output level. The
circuitry for any pickup should meet all these requirements
and at the same time provide optimum conditions for
signal to noise ratio. In the QU II there is a small
plug-in unit at the back. By inserting the unit appro-
priate to the pickup selected, the input circuit will be
automatically correct in every respect for that pickup.
The advantages of this feature are rather more than
the obvious one of correct matching, particularly where
very low output pickups are concerned. Moving eoll
pickups, for example, can be matched directly without
the use of any transformer, thus eliminating attendant
problems of hum, lead capacity, ete.

h)u_)ﬂi:ﬁﬁ'
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MADEO-MIC INPUTS. Three other inputs are provided on the
control unit and [hl‘}’ are switched h:.' the two white p‘.ﬁh-]mtluns on the
control panel.  Two of these inputs may be used for radio or alternatively
for microphone and radio rl.'spi'l‘l:i‘lr’i‘i:l.'. The choice of these alternatives
is available when selecting the pick-up adaptor unit.  The third input is
selected |l:l.‘ pressing both white buttons simultaneously and is used for
tape plavback. -

STANDARD INFUTS. Each control unit is supplied with a
standard pickup plug-in unit designed to suit most velocity pickups and
to provide two alternative radio inputs, The gramophone input as
standard therefore, is in line with contemporary !It‘;ll"li['[" in other umpii-
hers so that an alternative plug will only be required for special pick-up
arrangements,

TANME RECORDINGS., Two sockels are |1r|n.'i|_ir-1| for connection
Lo a tape recorder. one for n-runiiug. and one for p!nj.'l:—ﬂrk. The former
1= unaffected by the volume, balance and filter controls which should be
used in the normal way when ]Iiil:ﬁ'it]g bhack. Gramophone compensation
1% effective.

EATERNAL POWER SUPPLIES. Two sockets providing HT
and LT supplies for tuner units are available on the control unit, the HT
supply to each being switched when the appropriate radio bush-button
i= actuated.  Where a tuner unit has its own power supply, this switched
HT may be used to operate a relay within the receiver. A spare pin on
each socket carries permanent HT for use where an unswitched supply
1= required. -



CONTROLS

There are five controls on the front panel.

The large knob provides adjustment of volume level and combines
the on/off switch for the complete equipment. The ACOUSTICAL
nameplate is illuminated when the equipment is switched on.

The treble and bass controls are most subtly designed to obtain correct
musical balance to suit the environment in which the equipment may
be used. The remaining two controls adjust the equipment to suit
the useful range of the particular programme material available and
thus to reproduce the highest quality inherent in that programme.

A cancel position is fitted on the filter switch control.  In this position,
bass, treble, and filter controls are automatically by-passed to give a
level response.  Thus a switched reference standard is provided for
useful comparison with the setting of controls found by aural
assessment. .

In use, the controls require the minimum of adjustment. The
listening environment is usually constant =o that the bass and treble
controls, once set, will rarely require alteration. The filter switch
should normally be set to Tk and the filter slope rotated from * level *
as mayv be required by imperfections in the recording or radio
transmission.  With older recordings or with poor radio reception,
the filter switeh should be in the 5k position.  The 10k position is
for very fine adjustment on the very best possible programme
material.
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Bass and Treble Controls Tets Filter Slope. Adjusting the
filter characteristic for the finest performance

Compensation for the environment in which inherent in the programme.

the equipment is used.
I

Volume Contrel 2 7 R T Filter Swireh
and on ofl Switeh - : ' : ¢ Setting the filtering range.

*
& CANCEL 4
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Push Butions
Selecting playback characteristic.
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CIRCUIT DESCRIPTION

The control unit employs three stages. The

for rrrurtliug rumprn&ulium

is 1.4 V.rms to which level all figures refer.

THE INFPLT STAGE

The cirenit of the first stage is completely versatile and is associated with

the nine pin socket on the back of the unit,

Also wired to this socket is an impedance equivalent to the replay characteristie
appropriate to the selected push-button, The range of impedance
al

characteristics has a common value of 270,000 ohms
1.000 ¢ 's. The insertion of the plug-in unit completes the
cireuit to suit the pickup selected.

When the replay impedance is used directly in a
parallel feedback circuit, the equivalent impedance

at the valve input is less than 2 KQ resulting in
very low thermal noise. By suitable choice of series
value, very high sensitivities can be obtained pro-
vided the pickup impedance itsell is low,

By using stepped parallel feedback it is possible,
effectively, to multiply the play-back impedance

by a constant so that the arrangement can be
made to provide a high signal noise ratio for

first
pre-amplification for microphone and is also used in a versatile feedback loop
The second and third stages are enclosed in
a further loop forming part of the treble and bass control, together with
further amplification up to the filtering circuits. The output of the unit

stage ]:rln‘idv.ﬂ
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the pick-up impedance to be used. The wvariable
elements are within the plug-in unit so that optimum
conditions can be provided for any pickup in terms of
source impedance, load requirements and sensitivity, as
well as providing for constant velocity or constant
amplitude signal.  The maximum sensitivities which can
usefully be obtained are 3 mV at low impedance and 6 mV
at 100 K impedance, for full output at 1,000 ¢/s. Ample
gain is therefore available for moving coil pickups without
an intervening transformer and without noise,
Permissible input overload is approximately 40db for
plug-in units requiring 15 mV or more for full output,
reducing to 20db for plug-in units providing maximum
possible sensitivity.

The microphone input utilises the same stage with a
lower load and a level response, fully loading with
1.5 mV at any impedance up to 100 KQ.

Page ten

The volume control follows the first stage and this is also
the entry for radio inputs.

CONTIROL STAGES

The continuonsly variable bass and treble controls are
so arranged that the central position of their travel will
always give a level response with virtually no error.
The bass rise operates by varying an impedance in the
feedback circuit of the two final stages and bass fall is
obtained by varying an impedance in the top arm of the

feed to the filters. These two impmlanm‘! are of like




value so that a linear bass control is used. This is
advantageous because a linear control does not appreciably
change its scaling and any change in overall value will
be symmetrical, Further, the two fixed capacitors are
small and of like value. thus easy to match and extremely
unlikely to drift,

In the maximum rise and fall positions. the maximum
slope is 5db octave and in intermediate settings the slope
is gradually reduced to zero and at the same time the
turnover point reduces in frequency.  This is preferred

to the step obtained by variation of amplitude or the
constant slope obtained by variation of capacity alone.
The treble control operates both rise and fall in the
feedback circuit.  The slope is always asymptotic to
zero so that a boost in musical brilliance in the treble
musical register is not accompanied by boosted distortion
at very high frequencies, nor is a reduction in the treble
musical register accompanied by a complete loss of
harmonics, This feature of musical balance control is,
of course. only made practicable because of the in-
dependent filtering controls provided.

ALDIO FILTERING

The filtering is accomplished at the output of the control
unit where the signal level is high and the impedance
relatively low. This enables optimum circuitry to be
used and does not preclude the use of inductors by hum
problems,

Page eleven



For the best possible performance, the filter must produce
the required curve with the minimum of deleterious effects.
The effect on transients due to ringing is a direct funection
of the response curve together with any mis-mateching in
the eireuit, The first 15 a natural law and is, of course,
common to all methods of filtering, the advantage of an
LC configuration lyving solely in the more favourable
conditions  for correct  matching. With the added
advantages of greater range and complete freedom
from distortion, a properly matched LC network becomes
the obvious choice when other cireuit arrangements do
not preclude its use.

The control of slope operates from frequencies of 5Ke s,
TKe's and 10Ke s, these being equal musical intervals,
The slope is continuously variable from level to
50 db octave following the curves shown.

It will be seen that the slopes can be made to follow the

Page twelre

mirror image of distortion present in practical pro-
grammes, In this wayv, wide range with low distortion
It should be emphasised that intensity
of treble is entirely independently controlled since the
filters modify the higher harmonics only and do not
operate in the treble musical register,

bhecomes Pﬂ-HFihi{!.

L TRA-SONIC FILTERING
In the level position, one of the inductors is coupled in a
sucundar}' circull to pm\'it{fr a 20Ke s low pass flter. In

this way the response above 20Ke s is always attenuated.

o
L
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2
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CYCLES PER SECOMD

Curves showing slopes of response provided by the basy and
treble controfs.  Adinsiment i3 comtinuously varfable.



The output of wide range pickups frequently contains
components beyond the audio range the amplitude peaks
of which exceed the peak amplitude within the audio
range. Unless these are reduced they can cause un-
suspected distortion or unnecessary limiting of available
output power. For similar reasons, all circuits prior to
tone controls and filters
will handle signal levels
15 db above that re-
quired for full output.
In  the  *cancel’
position, bass, treble
and filters, including
the 20Ke/s filter, are
out of circuit giving
a level response (other

o
o
0
!
2
a

than recording com-
pensation if in  use)

Son. from 20 ¢/s to 60 Ke/s.
KILOCYCLES PER SECOND, :
The coupling  cable

Curves showing the range of the TK filvter continuously variohle from level o
50 dhloctave. The curve shapes are accurately maintained, the figures adiacent
ro the curves being the approximate dial settings. The 5K and 10K filters provide
similar curves one half octave up or down. The 20 Kels filter Is of course fixed.

forms part of the circuit and should not be altered with-
out consultation with the manufacturers,

STANDARD IPLUG lleTS_

[ Plug Umit tvpe Pickup input sensitivity Maximuim pickup impedance

*R.1 (or M.1) BmV. Magnetic pickups up o
2000 ohims.

*R.2 (or M.2) 16mV. Magnetic pickups up to
300 ohms or other 1ypes
up to 30000 ahms,

R.6 (or M.6) 3-6mV, Moving coil pickups with- |
out transformer,
IHiI-.'ll.'mn_"'l;'|ma- or  other

- R.T (or M.T) bmV.
‘ Lypes up Lo 100,000 ohms,

| .10 (or M.10) C100mV. High output nlu,:_-m.-liu_l
and some erystal types, |
R.12{or M.12) TolmV. =oime t‘f}'ﬁ[{ll Ly s, o

The above units R.1, R.2, etc., provide two independent radio inputs  For microphone
and radio inputs the prefix M instead of R iy used, e.g., M1, M.2, eic.

*Unit R.2 (s supplied ox standard with each contral unit on UK. models and R.|
ai standard on U785, models, Orher units avatlable ay additional extras,

See separate list showlng plug units recommended for specific pickups.

Page thirteen
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Speciflication

FREQUENCY HESPPFOANSE
Cancel position, Radio & Tupf‘ inputs: 20200000 ¢/s within 0.3db,

- «  Microphone input : 20-18,000 ¢/s within 1db,
. w  Piekup Input (R.2 Within 0.5db  of stated
characteristics. Other

plugs, no significant change,
Bass and Treble controls : Within  1db  of ]luhli.ﬂ.hn] Curves,
Filter frequencies (f): Shejs. The/s, 10Ke/s & 250 /s,
Filter slope : Level to 50 dbyOctave (see published curves).

INFUT SENSITIVITIES (for 1.4 Vorms output):

Kadio and Tape : lnteroal  ympedance 100 Rl TV,
Microphone : o i 100 K€): 1.5mV.
Pickup : Depending upon  plug  unit—see  table,

DISTORTION (1.4Y output) :

All controls *level’, Kadio input or R.2 pickup mput: 0.02% approx.
Least favourable arrangement of plugs and

controls - less than 0,19,

Permissible input overload for

no significant increase Radiv—immaterial, pickup see
lext.

VALYES: 1 x EF.86 (£.729 or 6267), 1 x ECC.83 (12ZANT)
(ECCHT, B30Y or 12AT7 with changed bias resistor).

PFOWEIL SUP*I*L.Y : The unit takes j1s power from

the main amplibier,

330V 2 mA Plus currents taken by tuner units which may
bV 1A be connected to sockets provided,

Maximum power available from tuner sockets :

J30 YV 30 mA (each tuner)

6LIVISA (total) The heater supply is C.T. to chassis,

BAUKGIIOUAND

— 70 db or where applicable, approximately 6 db above equivalent
thermal noise of input impedance.

HECHANMICAIL

Front panel : Die-cast, stove fhnished silvered fawn,
machine engraved.

Rnobs : Alvmimium, stoved matt brown, machine
engraved,

Chassis and Cover = Steel, r1.|.-'gl.-pruuf |Jnﬂ|l.'t'.u'.r1], atoviesl steel grey.
The complete unit, clectrically and mechanically is fully tropical
and suitable for all climatic conditions,

DIMENSTIOANS ¢ 104" x 34" x 617, see drawing.
WEIGITY : 7 lbs, nett. (3.15 Rg.)
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The function of the main amplifier is that of amplifving the
output from the control unit or other source with the |1i;_r|1|*:-'~l
!!I-l'l':'-FiIJ'lt' standard of accuracy, This i1s achieved
in the QUAD 1II to a degree unexcelled by

any 1'||ui|:l-m|~n[ known to be offered to the

public,  The amplifier is further unique

in that this performanece is obtained
with stability  which iz complete,
It 1= thus l‘nlirl.']}.' indl'[u'tltll*nt ol
load or signal conditions, factors
which are of the utmost importance
in appheation.  The specihication s
fullv met with random wvalve re-
placement  from standard commer-
cially tested valves, without matching
or alignment of any Kind,

Engineers  will  readily appreciate
the high standards of reliability and
?‘-]?l'l'i.llll'-iltllillll constancy from the
circuitry., [ts design efhiciency is
apparent to all in terms of compact-

ness and él.l_"l't‘F-."-iljiIit'l.'.



The :lIIIIIIiIil‘r T r-l1|b|l|il'tf as a self-contained independent
unit for convenience of installation. Slightly smaller than its
predecessor, it s ideally shaped for most applications

inchuding that of rack mounting in the minimum space, It
is fully tropical and is available for operation from all AC
supplies. It is suitable for use with any londspeaker(s), the
quality ol reproduction being solely  that imposed by the

|ill|iTiI|inﬂ uil the Iil'l“l-.l'"';lLl"[‘ _-ul[lrrtml,




ciRoyy

The QUAD II main amplifier differs from
contemporary practice both in the output stage and in
the penultimate stage contributing materially both to
performance and efliciency in a manner that will delight
the engineer.

THE O0OUTI*UT STAGE

The basic principles utilised in the output stage design
have been treated elsewhere® and need only brief reference
here. It has been shown that by proportioning the
influence of sereen and anode currents on the load. a
series of operating conditions may be obtained offering
low distortion and high efliciency.  Sinee cathode current
18 common to sereen and anode, it is convenient to use
cathode windings for reasons which have also been
explained.®

The output stage as used in the QUAD 11 appears before
feedback is applied as the equivalent push-pull triode

Puage eighteen

DESCRIFPFTION

circuit as far as amplification and effective output
impedance are concerned but with less than half the
distortion and an increase of 407, in efficiency over the
equivalent triode ecircuit.  The screen and anode circuits
are more favourably arranged for efficient smoothing. a
factor which reflectz itself in the overall size of the

t-quipmr'nL

THE OUTPUT TRAASFORMER

The output transformer employs five windings subdivided
into fourteen sections ingeniously coupled so that the
output stage phaseshift is extremely small within the
range where the overall feedback loop gain exceeds
unity., The small size of the output transformer resulting
from optimum choice of flux and material should be noted.
The distortion at 25 ¢/s at 12 watts output shows no
significant inerease over that at middle frequencies.

* Wireless World, Sept., "52.



THE PENULTIMATE STAGE

Full benefit can only be obtained from this output circuit
if the feed is accurately balanced throughout the frequency
range, since it is some three times more sensitive to
unbalance than conventional operation. For reasons
of phase, high stage gain is desirable and some form of
see-saw  circuit is called for. Such circuits, however,
are grossly unsymmetrical in relation to the HT supply.
In the QUAD II, two EF.86 valves are used, each feeding
one output valve. The second EF.86 is fed from the
first but with a signal 6 db lower than would be required
for balance. The EF.86s are then coupled through their
screens and cathodes so that they are always approaching
balance. This arrangement is inherently stable, satisfies
symmetry requirements and the balance error s
automatically maintained through see-saw action. The

output valve grid returns are applied to a fixed signal

point in phase with one and out of phase with the other,
the small signal so applied being equal to the small
resultant balance error previously mentioned. In this
way, the complete phase change centres around perfect
balance and provided the anode load resistors are of
equal value, the error with random wvalve selection is
considerably better than 19




FEEDRBACK AND LIMEARITY

The overall feedback is an integral part of the amplifier
design and cannot be considered separately.

The standard of pass figures for distortion is, of course,
well below audibility no matter how refined the test.
They are given in full because only in this way do they
give a proper indication that the circuitry is operating
exactly as intended and not by part cancellation of
distortion from one stage to another by fortunate valve
selection,

PERFORYMANCE ADVAATAGES

The complete circuit shows a number of performance
advantages over contemporary equipment. Stability is
complete and entirely independent of the load. Low

distortion is mot dependent on * matched * valves and
the figures given cover the whele tolerance of commercial

Page twenty

valve manufacturers tests. The frequency response 1s
completely free from * ears.” The input is not prone to
embarrassment by the presence of frequencies outside
the audio range. The importance of these features in
terms of performance and the holding of that performance
through service is obvious. The efficiency of the circuit
provides a high tolerance of reliability due to the fact
that all valves are operating well below maximum
dissipation and the HT supply does not exceed 340 volts,
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WATTS OUTPUT

Linearity and overload of the QUAD Il amplifier



Specificeation

Figures for response. distortion, sensitivity and
background are the pass figures on final test.

FOWEIRE OLTI°LUT
15 watts throughout the range 20—20.000 c/s.

FIREAQUENMTY RESPOASE
Within 0.2 db 20-—20,000 ¢/s.
Within 0.5 db 10—50,000 ¢/s.

DisTomrion (measured at 12 watts output) :
Total 3rd and higher order : less than 0.1%; at 700 ¢/s,
Higher order alone : less than 0.03% at 700 c/s,
Valve mismatching up to 25, (introducing 2nd
harmonic) not to cause distortion to exceed 0,189,
Total distortion at 25 ¢/s not to exceed 0,257,

ENIPRT
Sensitivity : 1.4 V. rms for 15 watts output.
Load imposed on input : 1.5 M in parallel with 10 uul’

BACKGROLUND : — 80 db referred to 15 watts,

OUTPUT IMPEDANCES : 150 and 70
Effective output resistance : 1Q for 1501 output.

FPFOWVMEIL STI1IPPPLOES

INPUT : 200-250 A.C. single phase {or 100-130 A.C.).
40-80 e/s,
80 watts consumption (excl. control unit,
tuners, ete.)

HT AND LT supplies available for external equipment:
330 V. 40 mA.
6.3 V. 3.5 A. (heater C.T. to chassis).

VALVENS : 2 x EF.86 (Z.729 or 6267). 2 x KT.66
(5883 or 6L6G matched). 1 x GZ.32 (54K U.
or 3V4G.).

18} 1bs. (8.3 Kg.)
13" x 43" x 61", See drawing.

WEIGHT :
DIMENSTODAS -

MECIHANICAL : All windings impregnated and
housed in compound filled casings.  All metal work
fully rust-proof processed and stoved steel grev.
Metal work, rust-proofing, finishing, transformer
winding, tropicalisation, assembly and tests, all carried
out under constant supervision by our AID approved
inspection section. The equipment is suitable for use
under all climatic conditions.
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BGuarantee

This instrament is guaranteed against any defect
in material or workmanship for a period of
twelve months from the date of purchase. We
undertake to replace within this period, free of
charge, such parts (excepting valves which are
covered by the Manufacturer’s Guarantee of three
months) as may prove on examination lo be
defective provided that the instrument was
purchased at onr full current retail  price.

THE ACOUSTICAL MANUFACTURING CO. LTD.,, HUNTINGDON, HUNTS.,, ENGLAND. Telephone: Huntingdan 3é1
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