THE QU.A.D.
AMPLIFIER

INSTALLATION
OPERATION
MAINTENANCE

P



PART L.—INSTALLATION

GENERAL

The Q.UAD, amplifier is supplied in two units connected
together by a four foot cable with plug and socket. The main
amplifier is supplied as standard in chassis form with base plate,
A protective cover with handle can be supplied as an extra if
required.

The method of housing will depend upon the application.
The quality control unit may, for example, be housed with other
equipment, treating the main chasis with fitted cover as a separate
unit. Such an arrangement is ideal for lecturers requiring equip-
ment of a completely portable nature,

If the complete equipment is to be housed in a single cabinet,
the main chassis may be mounted in any convenient pasition with
the quality control unit let into the cabinet in a position suitable
for operation.

The quality control unit is in no way sensitive to interference
from other equipment, nor will it_itself radiate interference, The
relative positions of the main chassis and quality control unit is |
immaterial,

The main chassis may be fixed in position by means of two
2BA bolis through the base plate. The pesition for the holes is
shown on the template provided with this handbook.

The quality control unit may be fitted to other cases or cabinets
of any thickness from & to 3”. It is only necessary to cut an
opening from the template provided, The unit is inserted from
the front and will locate automatically. The cover is fitted from
the rear and will hold the unit firmly in position.

LOUDSPEAKER CONNECTIONS

The loudspeaker(s) are connected to the terminal strip at the
back of the amplifier marked O 7 15 E. A single loudspeaker, or
multi-unit loudspeakers with crossover will normally have a nominal
impedance of 15 ohms. Connections should be made to 0 and 15
terminals. If two such loudspeakers are used then they should
be connected together to terminals 0 and 7. The terminal E

cnables the equipment to be carthed when an earth point is
available.



MAINS CONNECTION

The mains supply (AJC. only) is connected to the main chassis
via the two pin plug provided. When the equipment is installed
int a cabinel, a sparate on/olf swiich i ftted to the mains cable
and the switel iteell mouwnted na convenient position for operation.
A switch is fitted to the main chassis for use when the equipment

is portable, This switch should be left ox when the main chassis
i installed in a eabinct.

GRAMOPIHONE PICKUFP CONNECTIONS

Two inpuis are provided on the quality eontrol unit, These
are alternative inputs, selection depending upon the type of pickup
usel,

For those who boave livke or no teclimeal knowledyge, a separate
gheet is avaikble showing the method of connecting several types
of pickops at present available. The fact that certain makes are
mentioned should not be taken as an indication that they are
recommended above other types. The connections are shown o
that the best possible performance is obtained within the limitations
of the particular pickup itself,

Al Input A is suitable for pickups which are already corrected for
recording characteristics or for pickups in which the compensation
iz cffreted in a separate creuit on tho playing desk. The ooty
froan the pickup or separate compensation units should be not more
than 0.1 volis. In the very few instances of pickups having a
corrected ouiput greater than 0.1 volts it will be necessary o fit
a wvolurme contrel between the pickup and the amplifier input.
The value of the volume conirold should be that recomme by
the pickup manufacturer,

1t should be possible to turn up the volume to at least position
5 before the amplifier 8 giving maximum output. 66 i not
perssilde to tur up o position 5, then it i@ an indication that the
output from the pickup is too great and a volume control should
be fitted.

Input B is intencled for constant velocity pickups not corrected
for recording characteristics.  This includes nearly all lightweight
moving coil and moving iron pickups, Low impedance moving
coil pickups will be supplied by the makers complete with trans-
former, which should be Eiu:::-dL!.ween pickup and amplifier,
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The signal level applied to nput B should lie betwesn 0.04
volts and 0.5 volts, Again, an indication of too great an o bpait
fromn the pickup is the inability to turn volume up 1o wore than
position 5 before maximum output is obiained,

The source impedance to input A should not excced 20,000
ohms at high frequencies or the capacitive correction elreuit will
not operate,

Pickop connections must be fully screencd, The sereening
iy ] slmﬁl be connccted 1o the body of e jack gl prowvicel,
wilh the * live" connection to the jack top connection, It is ako
wsaually advisable 1o conneet e metal case af the gramopion:
modar te the sereening or 1o the common earth point {not bath),

RADIO INPUT

The QLULATL /R, raudio tuncr unit will normally be used with
the CLUA T amplifier sinee it i designod @0 a similar style and
possesses  the Dighost possible quality charmcteristics. 1t plugs
chirectly inte input A and provides switching and compensation for
gramaphone prckups internally,

Should a different make of wner unit be used then it will be
cssential 1o fit a volume control [presset) at the output of the wner
unit. This will reduce the sipgnal level the reguired amount amd
will also reduce the loop again tirough the H.T. decoupling, The
preset volume control should be adjusted and left s that maximum
output on the amplificr is obtained when the amplifior volume
controd is sct 1o 10,

Most wner units designed for wide band amplificrs will have
sullicient dhecoupling but in rare cases it may be nocessary 1o add
a further IO, decoupling circuit in the tuner,

FLT, ancl LT, for the tuncr may be taken from the four pin
socket on e main amplifier, Fins | and 2 will provide 6.3 volis
CT. at up to 2 amps. Pin 3 will provide 300 w[[u LT, at up to
I oee 3 omn. LT, J'IL',f:',illi-W will b obstained wi il :l:l:r:'l-nim:
of the audio signal lead bevween moner and uality control unit.

MIC, FILM, TAPE, ETC.

Signals Trom microplione, flm, tape, cte., shoulil be apglicd o
.H'I|1|-|1. Ao B only needsEary bo ensure et maxinmon gennd level
lics in the region between 10 my. and 10 mv., and ihad the
impecdance of the source does not excecd 20,000 - 25,000 alns,
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PART IL—OPERATION

This section i nfemded o ensure that the operator obiaing
e fimest poesible performsnce wnder all comditions of wee, 1L i
cacrgal that the instructions are followed closely and thar the
more sublle effects of the controls are clearly wndersiood. Time
gpent initially i obtaining this understanding will be amply repaid
in the very high standard of reproduction sulsequently achicved,

The couiment should fist be set 10 controls o, Umler
ths condition the guality controls will be out of circuit and
only the volume control is operative, The signal delivercd to the
lomdspeaker will include everyihing fed into the amplificr without
neilification.® [T the inpat sipnal iz of I oquality amd iF the
lownlspenker amd room acoustics are v then thie aural soumd
dowhil resch a high order of perfection, If ihe performance is
sonislenly poor with the contral switch in this position then there
s every incication that some fink in the chain—recond, pickup,
spraker, ete-—is poor or incorrectly aljusted,

The second position of e contrel switch will 1;[ing the bass
amdl trelhke rnulmlls into eperation. These controls vary the bass and
treble volume balinee with respect to middle notes, They ane
particularly suitabie for subtle correction of the room conditions
under which the epuipment s used,

AL Tirst hearing it 12 sometimes found that an inerease i hass
el treble response appears to improve certain imasical EATINTICE,
I these semings are left, it will subscguently be [mllml speech
and other programmes appear laeger than Lfe, This is fncorrect
compensation. Quite small alternations to e balanee should be
all theat iz Foguired,

When the bas and treble controls are adjusted, the eontrol
switch  should be returned to comtrols onf in order to make
sure that the controls are in fact alfecting an improvement. This
reference to the comirols out standard should be periodically
repeatitd over several listeming periods with  different types of
programimes. Eventually a setting will be found which provides an
wuprovenment with cach and ewery type of programme material,

* Ohiber than base recarding compensation from input B.
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The controls ean now be marked and will not require Fartlice
alteration unless the position of the leudspeaker s altered or some
otlier external medification is mpde,

Alteration of the bass and wreble settinga is sometimes roeoin-
mented for different volume listening levels as a compumation for
the buman ecar, Since volume level is closcly connccted with
reverberation, such compensation i3 at least only & compromise,

It must be emphosised that durimg all the mital ad juseimg
of the bas and treble controls, the inberent gquality of the
programomie should be dgnored, e moughnes, excessive surface
oy, buees, discontinuity, distorted sibilants, cte. With other
equipment it is necessary to reduce the wreble response in order 1o
cover up programme distortion of the type mentiones, This is
not the case wiile the Q.U AL since these distortions are removed
witl e filters guite indepemdently of teeble ond bass balanee,

It is mow nectssary bo explain the correct wie of fliers A ansd
B and the filler slope control.

The flters control the extreme hormonic range of the repro-
duction. All programnes contain distortion to a grepler or beswr
extent and this distortion inereases with the harmonic oF overtonm:
range which is epeoduced, As one increases the e, therefone,
o renches & point when the extreme harmonics are adding Buele
to the musical content of the programme, yet the distortion which
they contain s distressingly awdible, One mest therefore pro-
pgressively  suppress  harmonics above & certain foeguency. The
progresive reduction in intensity can be grocdual or one can reduce
them sharply g0 that up to a certam fregquency they are reproducesd
in full measure after which they are virtvally afl suppressed. The
optimmam rale of their progressive reduction depemds upon e rate
at which the inherent programne  distorton  increases  with
irequency range.

The frequency at which the reduction of harmonics stants i
controdled Dy filice positions A and B The ste at which thoy fall
efl i controlled by the flter slope conirel.
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It is relevant to mention at this point that the ave ol
}lmality loudspeaker  does pot reproduce  the mm“:ﬁre uph
requencics and they already reduce progressively in somse random
manner, which may suit certain programmes, The introduction of
very wile range loudspeakers and the progress towards a closer
approach to the original sound makes it essential to control the
harmnonic attenuation in a more scientific manner,

The operation of the flter switch and filter slope control i
very simple. With the fltcr e, the programme may confain
distortions, roughness, excessive surface nobse, ete. Switch filter to
A and rotate the slope control from grad o sharp until the
reproduction is clean. If the distortion is of a severe type, repeat
unng filter B.

Assuming a sery good loudspeaker and pickup, the oplimum
reeord reproduction should be obtained with medium to gradual
dope, using A or B depending upon. the condition of the recording.
For radio whistle suppression, the sharp slopes will be required,

The above rather full details of operation will, we believe,
assist in obtaining the most subtle adjustment of controls and
closest possible approach to the original sound. The following is
a brief summary :

Initinl Seuting Up
Adjust treble and bass balance to give optimum performance
on ALL types of programme.
Normnl Uss
(1) Acljust volume to suitable level

(2} IT distortion, whistles, roughness is present, switely o A and
adjust flier slope for optimum performance,

(3} If distortion is severe, switch to B and adjust filter slope for
optimum performance,
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PART III.—MAINTENANCE

The following tables and diagrams will be of assistance to the
service engineer should some fault develop in the equipment,

Any valve or component which is replaced should be of
exactly the same type as originally wsed or recommended by the
Manufacturer.
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CONTROL UNIT

TOr VIEW
Rs:. €& Fafs P FPofaCale Ba

COMPMONENTS LIST

Bl LS pegohm  § want 09 A 2% mfd 350 ww,
H2 47000 ohm 4 ware 207 L S mid $50 v, ©
B3 10000 ohin | ware 20% Cli ] efd 350 wow,
.4 [ T walt 205 .7 i mid 17 v, =
5 100,000 sl watl 205 EEE | 000 enfd mca 3075
R&  10d00 shn whit 20% 1 (i mfd mica 20%
BT MO0 ohme linear 105 CI0 0002 mid miea M
g 470,000 ohm walt F{HE Ll 0?2 mld micn MG
6% 1,50 ohm watl 2% A2 (L0 mid mica HK%
[ ID.M abakn walt W% {L1% N mld mica 2098
il e ohm waky D Lol (g enfd mica 100
H.1? 47,000 ohm waly M A5 0 mid 350 v,
B3 270000 ohem 4 wan P LG DO0NE mid mbea 107
K14 FO000 ohm log law 209 CA7 0,004 mfd mica 1R
B.15 47,000 ohm wall 20% CUOB 002 mid 3% v 1079
K16 2.2 megohm witt 2096 O 45 pf slver mbes 205
BT SO0 ehm semi-log 2049 &1
Ho18 100,000 ok wakl % 5.7 Switch IPYNe GG,

. ) ohim  semi 0%
LR 005 wid 23 ”r.u.g :% Cowpled filler call wmin.
2 i mid 450 v ¥ "n".'l
3 30 mid 12 v i v | ECCSS double triode,
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CHASSIS

TOF VIEW

| Gl

COMPONENTS LIST

5 3 7 e 3

£
2283

ERRRpaEy
g
g
3
[

0.0 mid 508 vow.

1 watt 0% i |

§ wart 0% cor 2

1 want 20% .23

1 wan 0% 24

I watt 10% T4 Type 3

1 watt 205% T2 N

| walt TG L] | P

I watt H% VA EFAAT

I watt 2% W4  EF.A7

| owatt 20% V5 KT.GE

3 watt 1% Vi KT.66.
WY SUL4G.

i eafd 500 vow.

5 mid 25 vw. ==
B mid 450 vw, -
B mfd 450 vow, =

LA ML

T JULAD SO,
P GUA DI
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YOLTAGES
Stnil I':rMh
e full output
Test polnt mo gignal at 700 o8 Remarks

A — B0 Vorms, Walve voltmeter
B - 005 V.rms, Valve woltmeter
G —_ 0010 V.rms, Valve voltmeter
I}-.?' !Hil Epﬂm 04  V.ms Valve wolumeter

£ .pﬂj_ . ——— ——
¥ - 04  V.om, Valve wolumcter
L 140 V. poa, 4 W, Valve woltmeter

o 1.2 vlm n ma — —

1 520 V — - —

J 6.3 Vo, — C.T. 10 chassls
K P 08 Vorma, Valve voltmeter

L I Vi.poa, — — =
M e 08 V.m Valve volumeter

o 60 V. 02 _V.m. Valve voltmes

— valbrmet
P 100 V' pos. 37 Vi Valve woltmetar

Q 50 V. pos, ({7} V.rms, - —

It 22 V.pos, i ¥.rma, - —

8 320 V.pos, — _— —

T — 0 W rms. - -

E 40 F 185 Viorma - -

pod, e - —

W 5 V.rms, — Acroky windi
X O Vorma _— —_— —

MNOTE.—AH voliages taken with respect to chassly unless otherwlse stated,

THE ACOUSTICAL MANUFACTURING CO., LTD.
HUNTINGDON, HUNTS. Tel.: 361.
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