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THE objective associated
with the name QUAD is the
closest approach to the original
sound—not as an end in itself,
but that the enjoyment and
appreciation of music

may be unimpeded.

The QUAD 22 Control Unit
presents further development
towards this objective. It
incorporates refinements in
design, greater lexibility of
input and provides facilities
for both mono and stereo
reproduction.
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QUAD 22

CONTROL
UNIT

The QUAD 22 Control Unit is designed to operate
from Discs, Radio, Tape and Microphone, mono

or sterso. Its function is to select any input or

service requirad; to match that input correctly:
to amplify it; to apply such corrections as are
desirable and to pass the resultant signals to the
power amplifiers and hence to the loudspeakers,
A separate palr of outputs are suitably derived

ta_provide facilities for recording on tape any
programme currently being reproduced, elther mono
o ataran,

The unitis designed to operate with two QUAD II
power amplifiers and two loudspeakers. It may, however,
be used with @ single QUAD II power amplifier and
gingle loudspeaker in which case of course the stereo
facilitias will hecome {noperative,
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BASS AND TREBLE CONTROLS

FILTER SLOPE

Compensation for the environment in which Adjusting the filter characteristic for the
the equipment is used. finest quality inherent in the programme.
ON/OFF, VOLUME FILTER SWITCH
AND BALANCE CONTROL Setting the filtering range.
F,a* VOLUME BASS TREBLE Y FITER S f T
. o Y o T ol ; oy %
i oy » i w7 > . A L R
f".'_ : . : = v . X & ¥ . § CAMCEL T
b B o A - o
1 o i M""'-_. . PR
¥ i |
e
T 9 STEREC MON RADIC i piSC TAPE
\ o B [ [

L— ‘r:w — b BREAY B e BB

PUSH*BUTTONS to select
service required : stereo or mono on
one or two loudspeakers

L=

PUSH*BUTTONS to select

programme required and to provide
correct record equalisation,
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PROGRAMME SELECTION

There are six push-buttons on the front of the unit. The input required
18 selected by depressing one or a combination of the four right-hand
buttons., The service required—i.e., sterso, mono on one loud-
Bpenlkar or mono on two loudapeakera—is selected by means of the

remalning two buttons on the left-hand
side.

With the atereoc button depressed, cholce
of three stereo inputs becomes avallable
selected by the appropriate button—
Radio—Tape*~QGram.

With the MON bLutton depressed, the
following single channel inputa become
avallabla—REadio 1—Radico 2—Tape—
Microphone—Gramophone, In  addition
there 15 a cholee of four playback charac-
teristics for gramophons, obtalned by
pressing a combination of buttons in
accordance with a chart supplied with
each control unit.

By depressing both left-hand buttons,
all the mono facilities are avallable as
already deseribed but reproduced now on
both loudspeakers through both power
amplifiers,

* For alternative stereo microphone see page 1]
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OLUME CONTROL-‘BALANCE-'ON/OFF

Page

When the single MON button is
depressed, so that only one loud-
speaker is required, the mains
supply is antomatically discon-
nected from the second power amplifier. Similarly the
HT supplies to the various tuners are only made alive
when the appropriate service 18 required.

The large knob on the left of the panel provides volume
adjustment and this is combined with the On/Off awitch
for the complete equipment. The QUAD nameplate 18
illuminated when the equipment is switched on.
Slotted Immediately beneath the volume control 1s
the balance contrel, This adjusts the relative volume
loaval to the two loudspeakers. With proper control in
record manufacturs this control should require little
attantion after being set for any inatallation,

BASS, TREBLE & FILTER

The treble and bass controls are designed
to obtaln correct musical balance to suit
the environment in which the equipment
& usad(l). The correct use of thesds con-
trols is a function of the loudspeaker(s).
With a high grade loadspeaker and good
programme soarce, these controls should
bo at or near levol.

The remaining two controls adjust the
sjulpment Lo sult the useful range of the
particular programme material available(2)
and thus to reproduce the highest quality
inherent in that programme. The use of
this control {8 again dependent upon the
loudspeaker used. With the highest grade
loudspeaker these controls become an
essential requirement and they are
designed with this application in mind.

A cancel position is fitted on the flter
awitch control. In this position, baas,



treble, and filter controls are automatically
by-passed to give a level responae. Thus a
awitched reference standard is provided for
comparison with control settings found by
aural assessment.

Full

instructions for the proper use of these

controls are supplied with each equipment.

(L} Hesa and freble cortral ir affected dn o freguoicy e

(2

crimHAalae nelrearhs ol daernfdnal I'."I]Il'll'-!ll':l'l'. i in dhe
slgpal chaln aod one In g feddback chain,  Bodsis aned
ruds arg theroforg symmetrioad,  The Saar copiral varies
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treble, and filter controls are automatically
by-passed to give a level response. Thus a
switched reference standard is provided for
comparison with control settings found by
aural assessment.

Full instructions for the proper use of these
controls are supplied with each equipment.

(1)

(2)

Bass and treble conirel iz effected in Lwo freguency dis-
criminating networks of identical impedance, one in the
signal chain and ene in a feedback chain. Boosls and
culs are therefore symmetrical. The bass control varies
both slope and furnover. The treble operates midiay
between varighle step and variable slope in order to facili-
fate adiustment of musical drilliance while mainteining
natural harmonic halanss,

The filker iz af the “m" derived type with *'m"" =0.85. The
filker may be switched in half octave steps and the slope
iz confinuously varioble from zero. This arrangement
gives the widest frequency range for ministum distorfion
from mearly all programme sources. The calibrafion
gives the approrimate alienuation over the first oclave
rather than o theoretical final slope, thus producing o
more lnear soale and a closer maich to the subjective
effect,
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TAPE OUTPUTS RADIO INPUTS

TAPE INPUTS RADIO 2 INPUT

PICKUP INPUTS

CABLES TO POWER AMPLIFIERS

— iﬁ ﬁ
@@@ Jﬁ"

_. u.l-s 'rn RADHG | RADID I —I
T THE QUAD T} COMTROL UMNIT
™y L | @‘
I A TS 1'_!;1'!
s 'I'I.I"I T.0 ml.m:rl HiL *

_-—-r“-n-n—-n-'-

P ———— W

PICKUP ADAPTOR MAINS INPUT

TAPE ADAPTOR EARTH TERMINAL

MICROPHONE INPUT HT/LT SOCKETS



The gramophone input consists of three inputs and an
adaptor unit, Two of theas inputs form the stereo
pair and the third input is for use with a separate
monaural pickuap. There are two ranges of adaptor
unita. One range s designated by a single letter and
when one of this range {8 omploved, monaural repro-
duction {8 automatically taken from the lateral output
of the stereo pickup. Thus one pickup iz used for all
typas of rocord. The second range of adaptors 1a deslg-
nated by two letters and when one of these is employed
the input for monaural records {8 antomatically taken
from the separate input provided,

Correct matching for a piockup is very important, and
this entalls the adjustment of several parameters for
proper operation. The adaptor unit carries out this
function in a unique manner so that correct operating
conditions are ensured(3). The range of adaptor units
provides separately for the stereo and monaural inpuats,
g0 that when two plckups are used they may be of
antirely different typos.

A list showing the appropriate unit for various plckups
is published and this is revised from time to time as
new pickaps become commercially available. An
adaptor is supplied with each control unit and an
axchange service is avallable in most Countries
throughout the World.

(1 The pleknp dnpul de fad fo dhe fAral sicoe over which parallel fepdback s
epphied, The adapier unit in applyieg the correel fogd for the plokup
efae Edfients e impedance of the feodback circudd to st Lhal lead. fa this
welyr reoine 12 edrbaeily thal of the fhermal aodae in the piekup locad impadanace
wlane, I eedild beaeem dhal, partienfarty with plekupe rogriring medinm and
low impedanece loods, the glgnad (o nolse can be mproved severad diff over
ghat of fAxed higk impedaonce parallel feedback of equlvalent pain. The
Jinie b reached wifh @ loed of 18 Kitohms, the nodee reith any Joad impedance
belare this value bedng that of ihe aqulvalenl pelse af a 12 Kllohma resstance
ab the inpud, The edager alse adiusts the lofal slage pain legeiher iwith
(ke type of compensation requited when pickups of other than constand

velfasily typer are employed,



The gramophone input consists of three inputs and an
adaptor unit. Two of these inputs form the stereo
pair and the third input is for use with a separate
monaural pickup. There are two ranges of adaptor
units. One range is designated by a single letter and
when one of this range iz employved, monaural repro-
duction is automatically taken from the lateral output
of the stereo pickup. Thus one pickup is used for all
types of record. The second range of adaptors is desig-
nated by two letters and when one of these is employed
the input for monaural records is automatically taken
from the separate input provided.

Correct matching for a pickup is very important, and
this entails the adjustment of several parameters for
proper operation. The adaptor unit carries out this
function in a unique manner so that correct operating
conditions are ensured(3). The range of adaptor units
provides separately for the stereo and monaural inputs,
so that when two pickups are used they may be of
entirely different types.

A list showing the appropriate unit for various pickups
is published and this is revised from time to time as
new pickups become commercially available. An
adaptor is supplied with each controel unit and an
exchange service is available in most Countries
throughout the World.

(3) The plckup input 45 fed to the first stage over which parallel feedback is
applied. The adaptor unit in applying the correet load for the pickup
also adiusts the impedance of the feedback ecircuit to suit that lead. In this
ey noise is virtually that of the thermal noise in the pickup load impedance
alone, I will be seen that, parficularly with pickups reguiring medium and
low impedance loads, the signal to noise can be improved several dB over
that of fired high impedance parallel feedback of equivalent gain. The
limit is reached with a load of 12 Kilohms, the noise with any load impedance
below this value being that of the eguivalent nolse of a 12 Kilohms resistance
af the input. The adopior also adjusts the fotal stage gain fogether with
the fype of compensation reguired when plckups of other than constant
velocity Hypes are emploped.
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RADIO INPUTS

Three radio inputs are provided together with three
HT and LT supplies. Two of these—Radio 1 and Radio
2_provide alternative radio inputs available mon-
aurally. The third input forms a stereo pair with
Radio 1, either from a separate recelver or multiplex
unit. It is possible to connect Radio 1 and Radio 2
g0 that they antomatically couple as a stereo pair
in the rare case where this may be required.

TAPE INPUT & OUTPUT

Tape input and tape output are provided, available for
monaural or stereo. The tape inputs (playback) are
interconnected via an adaptor unit which is normally
arranged so that the inpat is taken from a properly
corrected tape pre-amplifier channel, this being the



recommended procedure for professional standards.
Alternative adaptor units make it possible to convert
this pair of inputs for direct connection to suitable
replay tapeheads (TAPE H units) or for stereo micro-
phone use (MIC N unit) or to provide for any other
input confiruration which future reqguirements may
demand (4).

The tape output (for recording) feeds signals selected
by the push-buttons to the record amplifier of a
tape machine., OGramophone signals are suitably
equalised and amplified to the correct level, otherwise
this output i8 unaffected by any of the controls, and
recordings may thuz be made of a programme without
affecting normal listening.

A high gain microphone input is provided and is avail-
able monaurally (but see paragraph ahove).
4% Down bo a hasic 2ensitivity of 400 UV rma.




The Control unit may be fitted to cabinet
panels of any thickness from " to 2%

The cut-out required is shown on the right.
The cover is removed and the unit inserted
from the front when it will locate automatically.
The cover is refitted from the rear and will
grip the unit firmly in position.
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FREQUENGY RESPONSE

:_"annel position: Radio and Tape inpats: 20-20,000 o/s + 0.5 dB.
i¥ "I'Iiﬂrﬂphl'.'lﬂﬂ B0-20,000 c/g + 2 U.E
Gramophone Malntained over 20-20,000 cfs

within 4+ 1dB of the following characteristics:

TIECED 5180 pS 18 ps 5 ug.
BN GBS 318 pS- 100 pS.
NI 960uS 450 pS B0 uS,
BN R N — 450 pS o5 us,

Bass and trable controls: + 1.5 dB of published curves.
Filter frequencies: 5 Kefz, 7 Kofs, 10 Ko/z.
Filter slopa: See curves,

INPUT SENSITIVITY (atlKe/s for 1.4 Vrms output)

Radia: T MmVEms, load impedancs 100,000 ohms,
Tape: T0 mVrms, v 100,000 ohms.
Microphone: 1.6 mVrms, aa 100,000 ohms,
Pick-up: Depending wpon ﬂ,daptur unit.

Rasic sensi-
tivity prior to compensation 400 §Vrms.

DISTORTION (14 Vrms output):

trals level: Any input: 002%.
ﬁ:.l%la.-aﬂgnfavnumhle arrangement of controls: leas than 0,19

MOISE
Tatal hum and nofse: Better than —70 dB,

Moise: —i0 dB or where applicable, the equivalent nolse of
the pick-up load impedancs at the inpat.

OUTPUT

Control unit to power amplifier: 1.4 Vrms
Maximum ecable sxtension of Eiﬂlﬂ-l lead only:
20 feet at 30 pF per foot. (LT. laads should not be
extended unless diameter is also increased).

Tape outputs: Peak signal approx. 0.3 Vrms
Maximum loading 500,000 chms and 200 pF.

INTERCHANNEL SPECIFICATION

grl:iﬂi a!hkilit. E‘Wﬁi’ls:%ﬂr Ry igldu:gigﬁ}ﬂ%mﬂﬁnd tone con
alns 1 any W =
trols level: Less than 1 dB betweean channala,
with any wolume setting and tone Ccon-
trols varied: Liess than 348 between channels,

Balance control: Provides up to % 4B unbalanos either way.

POWER SUPPLY

The unit takes {ts power from the power amplifier as follows:—
3331 ﬁ"‘ Plius current talken by tunar units.

Mﬁ.:dmum ﬂélawar avallable from tuner soclets:
mA aach tunear.
A B3V 3 A total.
: B3V IA.
The heater supply is C.T. to chassis.

EE
E

continued overleal
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VALVES

2x EF86
2x ECCE3

MECHANICAL

Front panel: Die cast, stove
finished silver

fawn.

Knobs: Matt brown.

Chassis: Stesl: Cadmiom
plated.

Cover: Steel: Stoved
gteel grey.

The complete unit is alac-
trically and mechanically
suitable for use in all climatic
conditions.
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QuUAD II
POWER

AMPLIFIER

One or two QUAD II power amplifiers

may be uzed with the QUAD 22

control unit depending upon whather

single channel mono only or two channel mono
and/or stereo reproduction is

required.

The function of the power amplifier iz that

of amplifying the cutput from a control

unit or other source with the highest possible
standard of accuracy. The unexcelled quality of
reproduction provided by the QUAD II is recognised
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throughout the world and several features contri-
bute to malntain this standard through many
years of service with the minimum of attention.
Stability and hence performance are entirely
independent of load or signal conditions.. It is
thus suitable for use with any londspeaker con-
figuration, the guality of reproduction being
golely that imposed by the limitations of the
loudspeaker selected (and of coursa that of the
programme input).

The performance specification is fully main-
tained with random wvalve replacements from
standard commerclially testad wvalvez without
matching or alignment of any kind.

Although high power outpat wvalves are used
these are not operated at their maximum power,
The designed power output is selected to be ade-
quate for all home music listening with low sensi-
tivity londspeakers.

The amplifier is snitable for use in all climatic
conditions and is available for operation from
all AC mains supplies.

I \ SOCKET FOR
CONTROL
UNIT CABLE
PLUG FOR (HTILT & SIGNAL)
CONTROL

UNIT CABLE OUTPUT SOCKETS

(MAINS)
TO LOUDSPEAKER
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CIRCUIT

DESCRIPTION

The QUAD II power amplifier differs from
contemporary practice both in the output
stage and in the penultimate stage.

THE OUTPUT STAGE

The basic principles utilised in the output stage design have
been treated elsewhere* and need only brief refercnce here.
It has been shown that by proportioning the influence of
aoreen and anode currents on the load, a series of operating
conditions may be obtained offering low distortion and high
afficiency. Since cathode current is common to soreen and

anode, 1t 8 convenient to use cathode windings for reasons
which have also been explained®.

The output stage as used in the QUAD II appears before feed-
back 1= applied as the equivalent push-pull triode circuit as
far as amplification and effective ountput impedance are
concerned but with less than half the distortion and an
increase of 40% in eficlency over the equivalent triode clroult.
The sereen and anode cironits are mora favourably arranged
for efficient smoothing, a factor which is reflected in the
overall size of the equipment.

Wireless World., EBepl., 1952



The output transformer employs five windings sub-divided
into fourteen sections coupled 3o that the output stage phase
shift iz extremely small within the range where the overall
[eedback loop gain exceeds unity. The small sizeof the out-
put transformer resalting from optimum choice of fux and
material should be noted,

THE PENULTIMATE STAGE

Full benefit can only be obtained from this cutput eircait il
the feed is accurately balanced throughout the frequency
range, since it is some three times more sensitive to un-
halance than conventional operation. A high stage gain is
deasirable and some form of see-saw cirouit is called for. Sach
circuits, however, are unsymmetrical in relation to the HT
supply. Inm the QUAD II, two EFES valves are used, each
feeding oné output valve, The second EF A8 is fed from the
firat but with a signal & dB lower than would be required for
balance. The EF.BG's are then coupled through their screens
and cathodes so that they are always approaching balance.
This arrangement is inherently stable, satisfies symmetry
regquirements and the balance error 3 automatically main-
tained through see-saw action. The output valve grid returns
are applied to & fixed 2ignal 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 men-
tioned, In this way., the complete phase change centres
around balance and provided the anode load resistors are
of equal value, any errot due to valve mismatch will be small,

FEEDBACK AND LINEARITY

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 n.atter how refined the test, They are
given in full because only in this way do they give a proper
indication that the amplifier is operating exactly as Intended
and not by part cancellation of distortion from one stage
to another by fortunate valve selection.
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108"

el o W

24 -+

to allow for
insertion

of plug

The QUAD Il Power amplifier dimensions are given
above. In fitting in a cabinet, 24" at sach and should be
allowed for easy access to the fuse and input and
output leads. It may be fixed in position by means

b ot the two tapped holds in the baseplate.




Figures for response, distortion, -mns:'ﬂull?' and

background are the pass figures on final test,

POWER OUTPUT
156 watts throughout the range 20-20,000 o/'s.

FREQUENCY RESPONSE
Within 0.2 dB 20-20,000 c/s.
Within 0.5 dB 10-50,000 e/s.

DISTORTION {(measured at 12 watts output}

Total 3rd and higher order:  loss than 0.1% at 700 o/a.
Higher order alons; loss than 0.03% at 700 o/'s,
Valve mismatching up to 25% dintroducing 2nd harmonic)
not to cause distortion to exceed 0.18%. Total distortion
at 50 ¢/a not to exeoed 0.8569;,.

INFPUT
Bensitivity: 1.4 Vrms for 15 watts outpat,
Load Imposed on Input: 1.6 Megohms in parallel with 10 pF.

BACKGROUMND
B A8 reforred to 15 watts,

OUTPUT IMPEDANCES 15ohmand 7 ohm,
Effective output resistance: 1.5 ohm for 15 ahm output.

POWER SUPPLIES

INPUT: 200-2580 V., AC single phase (or 85-125 V. AC)
q0-80 &/s,
B0 watts consumption {excluding control unit,
tuners, ete.).

HT AND LT supplies avallable for external equipment:
aml V. 40 mus,
6.3 Y. 4 A, cheater C.T. to chassls),

VALVES :xEF.BG62x KT68 1xGZ32,

WEIGHT 18} 1bs. (8.3 Kg).

DIMENSIONS 13" x 47" x 64". Bee drawing,

MECHANICAL All windings impregnated and housed
in compound filled casings. All metal work fully rust-proof
procossed and stoved steel grey. Moetal work, rust-proofing,
finishing, transformer winding, troplealisation. assembly
and tests, all carried out under constant supervision by our
AID approved inspection seotion. The cquipment i3 sultable
for usoe under all elimatie conditions,
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SPECIAL APPLICATIONS

The reliability and conzsistent performance of the QUAD II power amplifier has
led to its wide use in professional, industrial, and scientific applications. The
anconditional stability allows any number of units to be connected in parallal
without interaction. The flexibility of multiple unit operation is of value where
increased power is required, and where it is neeessary to retain the excellent
characteristics of a single QUAD II power amplifier.

NON-STANDARD VERSIONS

The QUAD II power amplifier can be supplied with certain variations, for example:

(&) Input to bridge 600 ohm lines ac zero level and fitted with gain control.
For use as recording, broadeast, or television sound monitor amplifier.

(b} Fitted with single multi-way Tuchel plug for all external connections.
For use in rack mounted broadcast applications.

(e) 50/100 Volt line output. For use in local programme distribution or
warning systems.

(d) 115/230 Volt output. For use as artificial mains supply to drive small
gynchronous motors from gquartz crystal controlled or variable frequency
SOUrces.

Suech non-standard amplifiers are only available in quantity to speclal order.
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S B

Guarantee

——

Thizs insirument is guoranteed againsi any defect in material or workmanship
for a period of twelve calendar months from the date of purchase.

Within this period we undertake to supply replacemenis free of charge for
any parts ercepting valves (which are covered by makers' guarantee of three
months) which may prove on eramination {o be defective provided that such defec-
tiveness is not the result of misuse (including use with unsuitable ancillory equip-
ment), accident or negligence, and further that the insirument was purchased at the
proper retail price prevailing in the country of purchase,

Any set reguiring service under this guaraniee showld be taken to the supplier
through whom it was purchased, or, in case of dificulty, it should be carefully
paciked and consigned, carricge paid to the main distributor for the country of pur-
chase quoting the date of purchase. [t must not be sent {o any other agent or distribu-
tor ercept by special arrangement,

Thiz guarantee is valid only when the guarantee card iz properly filled in and
returned for registration as directed within ten days of purchase, and does not cover
Inhour or carriage costs involved in any repair under the guarantee.

§5965955995585955995550665595555655555558
§6955555596555555995555655695555555559585

SR

Page 23




ACOUSTICAL MANUFACTURING CO. LIMITED
HUNTINGDON, ENGLAND

Telephone: Huntingdon 2561/2

B118/PAM 367 /5M Printed in England



QUAD

FOR THE CLOSEST APPROACH TO THE ORIGINAL SOUND



