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MCLAREN 402 Control Preamplifier

The McLaren 02 component series represents a unique synthesis of art, science and technology — the realisation

of a design philosophy dedicated simply to the accurate reproduction of m
Form, function and performance specifications all express and testify to this

innate ability of the range to recreale a true musical experience.

The MclLaren 402 is a high gain,
full function preamplifier capable of
selecting, accepting, processing and
controlling a wide range of signal
sources from low output moving
coil cartridges to high output CD
players.

In its simplest operating mode
the 402 performs the classic
“straight wire with gain” function,
but it also offers flexible and
comprehensive facilities for source
and inter-source switching and
copying via two tape or external
signal processing circuits.

Phono gain can be switched for
either moving or fixed coil
cartridges. Provision is made for
optimum cartridge loading. An input
buffer preceeds the two-stage
passive/active RIAA equalisation
where particular care and attention
has been given to achieving both
amplitude and phase accuracy, not
only in absolute terms, but to
ensure precise matching between
channels.

Power supply design also makes
a major contribution to
performance. Individual stages of
each channel have their own locally
regulated supplies fed from a
central regulated supply
incorporating a heavy duty shielded
toroidal transformer.

As a result the 402 possesses
superlative dynamic and imaging
qualities — clearly focused detail
revealing the most subtle
instrumental and vocal timbres, with
a true perception of image depth
and height.

The 402 incorporates an active
tone control stage with turnover
points and contours carefully
chosen to give natural frequency
balance changes when required.
Tone control bypass switching also
provides a useful phase reversal
function.

The high undistorted output
voltage capability of the line stage
with an unusually low output
impedance, ensures that the 402 will
fully drive any power amplifier even
via extreme lengths of shielded
cable.

Construction is to the highest
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engineering standards. The case is
entirely non-ferrous — faceplate
and side blocks are cut and
machined from proprietory
extruded sections, top and bottom
covers coated with an attractive and
durable textured finish. Front fixing
screws, nameplate and all input and
output sockets on the rear pancl are
24-karat gold plated. Control knobs
are turned from solid aluminium,
satin anodised to harmonise with
the front panel.

Internal construction features
gain selected semiconductors and
highest quality passive components
mounted on a double-sided military
grade glass epoxy board. The
precision film potentiometers and
sealed switches with self-wiping
contacts have been chosen not only
for their sonic excellence, but also
for their smooth precise action and
tactile qualities.

Features

@ Phono gain adjustable for MC or
MM.

e User-selectable phono loading.
e Two-stage RIAA equalisation—

passive high frequency followed by
active low frequency equalisation.

e Two complete taping circuits with
full monitoring and copying
facilities.

e Switchable tone controls — signal
normally bypasses tone control
stage. Tone control switch also
reverses absolute phase.

e Qutput muting relay to avoid on/off
switching transients.

e Heavy duty toroidal power
transformer.

e |ndividual regulated power supply
for each stage.

® Highest quality components,
including
— gain selected semiconductors
— polypropylene/polystyrene
capacitors
— metal film resistors
— conductive film potentiometers
— gold plated signal connectors
e Star grounding system.

usic.
basic ideal. But most important is the

Specifications
Input Sensitivities
(for rated output, 1kHz)
Phono MC: 100 V
MM: 1.0 mV
High Level/Tape Play: 100 mV

Gain Structure (at 1kHz)
Phono Section MC: 60dB
MM: 40dB
Line Section: 20dB
Input Impedances
Phono: 47k ohm (user selectable to
any lower value)
High Level/Tape Play: 50k-ohm
Signal/Noise Ratios
(A-WTD/UNWTD)
Phono MC (ref. 0.5mV):76dB/68dB
MM (ref. 5mV): 82dB/74dB
High Level/Tape Play (ref. 500mV):
100 dB/94dB
Input Overload Levels (at 1kHz)
Phono MC: 15mV
MM: 150mV
High Level/Tape Play: Infinite
Output Levels
Rated: 1.0V
Maximum: 16V
Output Impedances
Phono Section (Tape Rec.): 100 ohm
Main Out: 100 ohm
Frequency Response
Phono (RIAA Equ.):
+0.2dB 20Hz-20kHz
High Level/Tape Play:
+0,-1dB 5Hz-100kHz
Tone Controls
Bass: +8dB at 100Hz
Treble: +8dB at 10kHz
Balance Control
+3dB each channel
Distortion
Less than 0.015% THD 20Hz-20kHz at
rated output, any input/output
Phase (tone controls bypassed)
Phono through main out:

i i __ Reversed by activation of Tone
Noninverti ng Control Switch

High Level/Tape Play through main
out: Inverting— Reversed by activation of Tone
Contral Switch

Phono through Tape Rec: Inverting
Power Requirements
110-120/220-240VAC, 50-60Hz, 10VA
Dimensions (inches/mm)
16.5/420(W), 4.1/105(H), 11.2/285(D)
Shipping Weight (lb/kg)

14.3/6.5

Specifications subject to change without notice
cMclLaren Audio

A division of Zetka Industries Limited, PO. Box 30-406, Lower Hult, New Zealand. Telephone (04) 683 903. Telex NZ 31255 INTCOM.
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Introduction

The Mclaren 402 is a full function preamplifier, with input
facilities for accepting movipg coil o moving magnet phono
cartridges, as well as five high level inputs including two tape

inputs and a dedicated CD input. The 402 has a tone control.

section which also provides a phase invertion when activated.

The phono input provides &40(MM) or 80dR (MC) of gain (from
input 'to autput of the preamplifier) at 1kMz.. The stage is split
into two active gain blocks, the first one is ‘a has a flat
frequency response and switchable gain. - The second stage
incorporates the RIAA equalisation as well as some futher gain. An
extra set of phono sockets is provided at the input to allow the
phorno cartride being used to be leoaded appropriately.

The high level inputs provide 20dB of gain' (max) with a flat
freguency response. Volume and balance controls are also provided
in this stage, '

Two tape record outputs are also provided., Record signal is
selected by means of a second selector  switch completely
independant of the input selector.This switching is done at high
level and no amplification is provided between the tuner, CD, Aux or
tape inputs and the record output.




1. Fhono Operation |
Z. Line Level Operation
T, Tape Record Output |

HECEEQHCS;THSF“MDViHQ magnet operation |

Note The Mclaren 402 is normally shipped set for moving magn
operation. ‘ |

I+ the unit is not set to the gain reqguired, the gain will ned
to be reset by following the procedure below.

WARNING Removing the top cover may expose DANNGERDOUS VOLTAGES

a. Using the allen key provided remove the four cap scre
holding the top cover, and slide the cover back .

b. Locate the two DIL switches on the right hand side of ¢t
board viewed from the front of the unit. In front of the D
switches, printed on the board, is a chart showing the postions
the poles for Moving Coil (MC) or Moving Magnet (MM) operatio
Foles 1-3 select the gain of the input stage, while pole 1 selecl
the phono loading of either 100ohms or 47kohms.

|
ENSURE_THE UNIT_IS _DISCONNECTED FROM-THE: MAINS.
|
|
|

FOLE MM MC LLOADING

OFF On ON=100ohms
OFF=47kohms

—
E

2 ON OFF
z OFF ON

{
4 ON OFF

c. Use a small screwdriver or other suitable instrument to mov
@ach lever to the requied position making suwe it is positivel
locked in position.

d. Replace the top cover and screws.

[

|

The correct phono input impedance for most Moving Magné
cartridges (and some moving coils) is 47kohms  (Fole 1 OFF). 1
reqgired, lower values can easily be set by inserting phono plug!
loaded with appropriate resistors, into the phono loading socket

s |
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next to the phono input sockets on the rear panel. A pair of pho
plugs is provided for this purpose.

Far many Moving Coil cartridges a suitable load is 1000m
(Fole 1 ON) .Again lower values can be obtained by the using pho
plugs provided loaded as required.

|

NOTE The loading plug resistance is placed in parallel wi

either 47kohms or 100ohms depending on the position of pole 1.

Once the phono gain and loading are coarrect and the un
reassembled. proced as follows...

a. Connect: the output sockets (Located at the laeft hand end
the unit viewed from the front) to a suitable power amplifier wi
a high quality interconnect cable taking care to not reverse t
channels. :

b. Connect the turntable output to the phono input  soce
(LLocated at the right hand end of the preanplifier viewed from t|
front). Connect the earth (ground) lead of the turntable to Y
terminnal provided.

c. Connect the unit to the mains and switch .on. aftt
approximately 10 seconds delay a slight click may be heard Fﬂ
the muting relay, indicating that it has ppered alowing the sign
to pass. :

d. Set the volume control to a low listening level about |
oclock).

2. Select FHOND on the input selector.

f. Bwitech on the turntable and power amplifier. _

g. Reset the volume to a prefered listening level. ;

2. High Level Operation

a. Connect the output sockets to a suitable power amplifi
with a high guality intercgnnect cable taking care to not  rever
the channels.

b. Connect the output from the CD Flayer tuner or Tape d
ptc, to the apropriate input ceockets on with & high guali
interconnect cable taking care to not reverse the channels. |

[5G Connect the wnit to the mains and switch on. AFY

approximately 10 seconds delay a slight click may be heard fr
the muting relay, indicating that it has opened allowing signal
PRASS.

d. Set the veolume control to a low listening level, (about
oclock) .

e. Select the apropriate input on the input selector.

£, Switch on the input souwrce and power amplifier.

g. Reset the volume to a prefered listening level.

Z. Tape_Record Outputs

= o st B e L S D S e e e e T T B S il

These outputs provide a line level recording signal  of 1
source selected on the RECORD selector.

4. Connect the tape record outputs on the MclLaren 402 tao
record inputs of the tape deck and the tape play sockets to i
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play output of the tape dechk. ,

b. Connect the source you wish to record following the
instructions in the apropriate section above.

¢. Belect the required source on RECORD selector, turn the

tape deck on and begin recording.

NOTE Any source may be selected on the INFUT SELECTOR while
Frecording the same or any other source. :

]
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The ON/OFF switch on the Mclaren 407 applies mains voltage to
the primary side of the mains transformer, and so power to the
unit. IT also contrels the muting relay, so clamping the output to
sarth immediately after awitch off.

The tone controls provide a cut or boost of BABS or TREEBLE of
up to +or- BdBE. The controls from left to right are
TONE/EYFASS switch which allows the user to select the tone
controls (TONE FOSITION) or totally bypass them (RYFASS FOSITON) .
BASS. This control gives & progressive  boost  to the bass
frequencies as it is rotated clockwise and a progressive cut  far
anticlockwise rotation. a

TRERLE. This control gives a pﬁogresaive boost to the treble

frequencies as it is rotated clockwise and a progressive cut  for

anticlockwise rotation.

e s o e e =t

The BALANCE control allows either channel to be boosted or cut]
with respect to the other by AdB. Clockwise rotation of this |
control progressively boosts the right hand channel by EZdE while
simultaneously, progressively cutting the left hand channel byl
TdE. Anticlockwise rotation of this control progressively boosts |

the left hand channel by ZdB while simultanedusly, progressively
cutting the right hand channel by ZdR.

This is a passive attenualtor contral which with clockwise
rotation progressively increases the gain of the preamplifier from
minus infinity dB to 80OdE (MO operatimn)ﬂémdﬂ' (MM operation) or
20dE (Line level operation).

The RECORD SELECTOR selects any of the inputs to the
preamplifier for recording  pPUrposes. OQutput from the Record
Selectar can be found on the record outputs.

NQTE The record selectar operates independantly of the input
selector, so that any input may be selected while recording thel

same or any other input.

6]
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Input Selector

The INFUT BELECTOR selects any of the inputs to the
preamplifier for output to a power amplifier..

NOTE The input selector operates independantly of the record
selector, o that any input may be recorded while listening to the
same or any other input.
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Meghanical Description
The MclLaren 402 has seven major mechanical.
construction. these are...

1. The main PC Board., Which carries almost,
conponents, including control potentiometers,
socets.

2, Front Panel. Made from extruded and
Finmish is light bronze anodising. The front
maings switch, tong switch, bass and teble co
balance , input and tape selectors.

%, PRack panel. The back panel carries
parthing (grounding), input and output sockets,
from punched sheet aluminium and finished with

4, Top Cover. Made from sheet aluminium and
powdercoat ,

NOTE Removal of the top cover gives access
side of the FC Board.

5. Bottom Cover. Made from Eheet aluminium
black powdercoat,

NOTE Removal of the bottom cover gives acc
side of the FPC Board.

& and 7. Left and Right hand side rails.
aluminium and finishsed with black powderocoat,

Access for scervicing is by removing the to
which are secured by /146" cap screws. (The s
using the S/732" allen key provided with the un

NOTE Care should be taken to not mix top an
top cover screws are longer and may damage the
pravided for the bothtom cover screws

21:86

components in  its

electronic
input

all the
switches and

drilled aluminium.
panel carries the
ntrols, volume and

the mains fuse,
This panel is made
black powdercoat.

finished with black

to the component

and finished withi

pss to the solder

Made From extruded

p and bottom
rews can hbe
it)

panels
removed

d bottom
pretapped

SCrews as
threads
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Electrical Description
The MclLaren 402 consists of 10 stages (D per channel) and a

power supply.FIG 1.
From input te output these are (Description for OoNEe channel

ol yd e

Dl il o e v s B e st i B e

This stage consists of two input differential pairs made up of
mores4s transistors and men1084 transistors, these are run at oa
current of SmA per transistor to ensuwre A low: noise figure when
the circuit is driven from very low impedance SOUIrCES (F-1000hms) .

The two input pairs then dirive a puah~puI1 ,class A output
stage using BCSS0 and BCSLO transistors running at 9mA allowing

the stage to drive the low impedance feesdBack loop of the moving

coil gain setting. (the low impedance feedBack loop is required to ‘

teep thermal noise to a minimum.) Switching complete feedBack
loops has been used to allow moving magnet gain to be incorporated
in the preamplifier as well as moving coil. :

The stage has a flat frequency responce with gains of 146 times
(47dR) or 11.9 (21.5dBR). Dutput impedance is less than SOohms at
1kHz
The input to the stage is DC coupled with loading switchable
between 47kohms and 100ohms, DC coupling of tHe input ensures that
distortion is minimised at this critical interface. The output
from the stage is AC coupled via 1uF polypropylene capacitor to
avoid DC offsets being amplified by consequent stages.

Thare s also a ragul ated power supply with an putput of + and
- 11Volts suppling power to the stage, this supply is & capacitor
multiplier type which provides the good noise performance required

and good regulation.

T dm i s S S St em = e = I T

This stage is made up of 2 input di%%erential pairs made up of‘

RCE50OR and BCSAOR transistors. These are run at 1mA per pair
(mo0un per device).This drives a Class Ay push—-pull output stage
made up of BRCEHO and BCS60 transistors running at 1E2mA.

At the input to the stage there is a passive RC filter using &
g1 resistor  and & =onF capacitor, This provides the high
frequency RIAA equalisation. The low fregquency section of the
characteristic is formed by the Ind capagitor, 91K and 1MO
resistors in the feedback loop.

As for the moving coil stage the input is DC coupled and the
output is AC coupled through a {uF polypropylene capacitor. Gain
af the section is 100 times (40dR) at 1kHz. The input impedance of
the stage is Fhohms and the output impedance is 150ohms.

The RIAA stage has its own regul ated power:supply consisting of
two three terminal regulators. :

(
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Thie is a totally passive stage cosisting of two "flex®
switehes, The flex switches provide for the selection of  program
material on the inputs of the preamplifier for either auditioning
or recording.

The two "flex" selector switches are connected in such  a  way
that they function inependantly of one another, allowing any input
to be selected while recording the same or any other input.

The first part of the line stage is the volume control, which
ie a S0keohm potentiometer operating as a passive attenuator.

The active part of the line stage follows the volume control,
and is made up of two differential pairs with BC350 and BCS60
transistors running at 1mA (J00uA per device). This is followed by
a Class A, push-pull output stage wusing. RBCS30 and BES&6D
transistors running at 12mA.

This stage has a flat frequegcy regponce with a gain of 10
times (R00B) with the balance at the mid point, Using the balance
control located in the feedBRack loop the gain can be varied by +
and -~ dB.

Once more this stage is run from a regulated power supply wsing
three terminal regulators. '

Ae for the other stages the input is DO coupled and the outpuat
AC coupled throuwgh a luF Folypropylene capacitor.

Input impedance to the stage is SOkohms and the ouput impedance
is 100cohms at 1kHz. ‘

Am for all the other active stages the tone stage congsistse of
two differencial pairs made up of  BCEE0  and RBCSL0 transistors
running at ImA (500U per device). This is followed by a Class A,
push-pull output stage wsing BOSS0 and BCELO  transistors  running
at 132mA.

The torme control circiuwtry is of the Baxandal type with twnover

freguecies of Z40H: and SkHz. The control range for these controls

are 4+ or -~ 8cdl at 100M:z and 10kHz.

Three terminal regulators provide the power for the stage which
ie DO coupled at the input, and AC coupled at the output by a 1uF
polypropylene capacitor. The input impedance . is Dkohms and the
output impedance is 100ohms.

The tone/bypass switch is also included in this stage, ard
simply selects either the output from the line stage or the tone
shage.
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The following is a full functional check' procedure for the
Melaren 402, some of which may ot he reguired for checking
gpecific problems.

et L T e L st e e 1 S i i e e e

1. Fower Transformer Taps
A MoilsBesissmsssmawnma b0 phono
{(ii) High level
=, Input Gensitivity... (i) Fhono
(ii) High Level
4., Input Over-l10adewennesnasaFHOMO
5. Distortion
&, RIAA Hegponce,»,,nnuu...,thmm
T Bartdwidth, e vswecsuranuawHigh l.evel
8. Crosstalbe.seeeuneensnssuAll Inputs
9, Relay Operation
10, Balance Control
11. Tone stage

CAUTIONCheck that the unit is set for the mains voltage being

used.
To change the mains voltage setting proced as follows...

WARNING Removing the top cover may expose DANGERDOUS VYOLTAGES.
Frsure that the unit is DISCONNECTED FROM THE MATINS.
a. Using the S/32" allen key provided, unscrew the four cap
crraws which secure thetop cover and slide it back.

il
b. Remove the bottom cover by removing  the fowr  cap BCFEWE&i

mecuring it with the 5,32 allen key provided,

c. Locate on the top side of the board, in the front left hand
carner (viewed from the front af  the unit);next to the mains
ti-ansformar, an area marked with O and 110V, See FIG 8.
USE DMLY WIRE WITH MAINS RATED TNSULATION.

4 e
.
l)
iy
(=]
H
3
- CP1
»‘
= ;
P
o
ﬁ

fig8A CONNECTION fig 8A CONNECTION
FOR 110 TO 120V FOR 200 T0 260V

4. For 100-120Vac malns connect as shown in FIG 8A
For 200-240ac mains connect as shown in FIG oRB

10

,_
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WARNING Joints must be soldered carefully and must be secure.

@. Replace top and bottom covers and secure with the apropriate
CAD BEFEWS.

Noise Check

NOTE Check the gain setting of the phono stage, following the

operating instructions Fg 2

a. Load the phono input by using pole 1 of. the gain selector
switch set to 100chms (Fole 1 ONMY, and a futher 100chm  loading
plug.

b. Flug a measuwring instrument (preferably an audio volt meter)
into the pre out sockets taking®care to avoid hum loops. Set the
volume control to maximum.

c. SBet the input selector to FHOND.

d. Flug the unit into the mains and switch on.

@. FRead the measuwring instrument used.

NOTE At this sensitivity the preamplifier is sensitive to stray
magnetic and electric fields, so care should be taken to keep
transformers etoc waell away from the unit under test.

Npise for the Mclaren 402 Fhono high gain should be
Unwieghted -54dB ref 1V at the output = -468dE ref IOOuY
at the input. ‘
Wieghtead ~6RdBE ref 1V at the output = -74&dEBE ref 300uV
at the input. '

Low_Gain

a. Load the input by using pole 1 of the gain selector switch
aet to 47kohms (Fole 1 OFF), and a further lkohms loading plug.

b. FPlug a measuring instrument (preferably an audio volt meter)
into the pre out sockets taking care to avoid bum loops set  the
volume control to maximum.

c. Bet the input selector to FHONO.

d. Flug the unit into the mains and switch on.

@. Read the measuring instrument used.

NOTE At this sensitivity the preamplifier is sensitive to stray
magnetic and electric fields, so care should be taken to hkeep
trnsformers et well away from the unit under test.

Noise for the Molaren 402 Fhono low gain should be
Urwieghted —&40dE ref 1V at the outpul = ~74dR ref SmVY at
the input.
Wieghted ~68dB ref 1V at the output = —-82dE ref GmV at

11
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the input. |

|
|
a. Load the appropriate input sockets with loading plugs with
10Fohm resistors in them.

b, Flug a measuring instrument (preferably an audio volt meter)
into the pre out sockets, and set the volume control to maximuam.

c. Set the input selector to the input being measurad.

d. Flug the unit into the mains and sWitch on.

e. Read the measuring instrument used.

High Level input noise for the preamplifier should not exceesd

Unwieghted -80dE ref 1V at the output = ~94dE ref S00mv
at the input |
Wi eghted -91dR ref 1V at the output = ~100dE ref LDOOmv
at the input G‘

NMOTE Check the gain setting of the phono stage, using the
instructions in the operating instructions Fg 2

NOTE Take care to avoid hum loops whern measuwring  phono
censitivity as the hum will lead to an incorrect measurement.

High_Gain

a. Connect a signal generator to the left hand FHOND  input
socket. . o

b. Connect a measuring instrument (Freferably an audio
voltmeter) to the left hand pre out socket.

c. Set the volume control to maximum, and the input selector t.

the PHOND input.
d. Ensure that the input impedance is set at 47kKohms (Fple 1

OFF) .
e, Flug the unit into the mains and awitch on.
£. Bet the signal generator to a 1kHz sine wave and ajust  its
level to give 10VrFms at the preamplifier output.
Q. Measure the signal level at the FHONO input.
The input signal for 10Vrms output should be 1mv rms.
h. Repeat the procedure for the other charnmel .

{

a. Connect a signal generator to the left hand  FHONO  input
socket.

b. Connect a measuring instrument (Freferably An audic
voltmeter) to.the left hand pre out socket.

c. Set the volume control to maximum, and the input gelector tc

the FHOND input.

d. Ensure that the input impedance is set at A47kohms (Fole 1
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OFF) .
g. Flug the unit inte the mains and switch on.
f. Set the signal generator to a lkMz sine wave and ajust its
level to give 10Vrms at the preamplifier output.
g. Measure the signal level at the PHOND input.
The input signal for 10Vrms output should be 10mv rms.
h. Repeat the procedure for the other channel.

a. Connect a signal generator to the left hand input socket  on
the apropriate input.

b. Connect a measuring instrument (Freferably Al audio
voltmeter) to . the left hand pre out socket.

¢. Set the volume control to maximum, and the input selector to
the apropriate input.

e. Flug the unit into the mains and switch on.

. Set the signal generator to a lkH: sine wave and ajust its
level to give 10Vrms at the preamplifier output.

g. Measuwre the signal level at the apropriate input.

The input signal for 10Vrms output should be 1V rms.
h. Repeat the procedure for the other channel.

(i) Fhono

NOTE Chech}the gain setting of the phono stage, using the
instructions in the operating instructions FPg 2

"NOTE Take care to aveid hum loops when measuring phono
sensitivity as the hum will lead to an incorrect measurement.

High_Bain - i ¥

a. Connect a signal generator to the left hand FHONO  input
socket. :

b. Connect a measuring instrument (Freferably an audio
voltmeter) to the left hand REC socket.

c. Set the Record selector to the FPHONO input.
d. Ensure that the input impedance is set at 47Fohms (Fole 1
OFF) . ;
e. Plug the unit into the mains and switch on.

f. Set the signal generator to a lkMz sine wave and ajust its
level to give 1Vrms at the record output.

g. Measure the signal level at the PHONO input.

The input signal for 1Vrms output should be lmv rms.
h. Repeat the procedure for the other channel.

Low _Gain

a. Connect a signal generator to the left hand FHONO  input
socket.
b. Connect a measuring instrument (Freferably ar audio

—
i
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voltmeter) to the left hand REC sockeb.

=. 8et the Record selector to the FHONO input.

d. Ensure that the input impedance is set at 47Kohms {(Fole 1
OFFY |

e. Flug the unit into the mains and switch on.

f. Set the signal generator to a lkHz sine wave and ajust ilts
level to give 1Vrms at the record output. ‘ |

g. Measure the signal level at the FHOND imput.

The input signal for 1VYrms output shouwld be 10mv rms.
h. Repeat the procedure for the other channel.

a. Connect a signal generator to the left hand input socket on
the apropriate input.

b. Connect a measuring instrument (Freferably an audio
voltmeter) to the left hand REC socket. ’
c. Set the record selector to the appropriate input. Gﬁ

e. Flug the unit into the mains and switch on.
f. Bet the signal generator to a lkHz sine wave and ajust its
level to give 1Vrms at the record output.
g. Measure the signal level at the appropriate input.
The input signal for 1Vrms output should be 1V rms.
h. Repeat the procedure for the other channel.

NOTE Check the gain setting of the phono stage, wsing the

instructions in the operating instructions Fg 2 ;

a. Connect. a signal geﬁ@?atmr to the left hand PFHONO  input
socket. ;

b. Connect’ an ocsilloscope to the left hand pre-out socket. “1

c. Set the input selector to the PHOND input. ‘

d. Ensure that the input impedance is set at 47kohms (Fole 1l
e. Flug the unit into the mains and switch on.

f. Set the signal generator to a lkHz sine wave and  ajust  its
level to give gradually while reducing the volume control setting
s0 that the output does not exceed 15Vems. Continue increasing the
input level urtil clipping becomes visible.

g. Measure the signal level at the FHOND input.

Input Overload should be 15mV at 1kHz.

Low Gain

a. Connect a signal generator to the left hand FHONMO  input
socket. j ; |

b. Connectian ocsilloscope to the left hand pre out socket.

c. Set the input selector to the FHOND input.

d. Ensure that the input impedance is set at 47kohms  (Fole 1|

14
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OFF) .

e. Flug the unit into the mains and switch on.

f. BSet the signal generator to a 1kHz sine wave and ajust its
level to give gradually while reducing the volume control setting
s0 that the output does mnot exceed 15Vrms. Continue increasing the
input level until clipping becomes visible.

g. Measure the signal level at the FHONDO input.

Input Overload should be 150mV at 1kHz.

Digtartion (THD)

a. Connect a low distortion signal generator to the left hand
input socket of the appropriate input.

b. Connect a distortion analyser to the left hand pre out
soc ket .

c. Set the input selector to the appropriate input.

d. Ensure that the input impedance is set at  47kohms  (Fole 1
OFF) if measuring the phono input.

2. Flug the wunit into the mains and switch on.

f. Ajust the analyser using the manufacturer’s instructions to
give the reguied measurements.

g. Reapeat the above procedure for the right hand channel.

NOTE Avoid running the preamplifier at levels at which the
input may hecome overloaded or noise may make & significant
contribution to measured distortion.

NOTE Take care to avoid hum loops when measuring Distortion as
the hum will lead to an incorrect measurement.

Distortion: of less than 0.01%% should be achived from ZO0Hz o
20kHz . ;

(3

a. Comnect a signal generator to the left hand PHOND  input
socket.

b. Connect a measuring instrument (Freferably A audio
valtmeter) to the left hand pre out socket,

c. Bet the volume control to 12 oclock, and the input selector
to the FHONMO input.

d. Ensure that the input impedance is set at 47Kohms (Fole 1
OFF) . :

e. Plug the umit into the mains and switch oan,

f. Set the signal generator to a lkHz sine wave and ajust  ite
level until & convenient reference output level is reached.

g. Sweep the signal generator freguency up and or down to the
spot frequncies below and measure the output with respect to the
1kHz reference.

h. Repeat the above procedure for the right hand channel.
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NOTE Take care to aveoid hum loops, and overloading the input
when measuwring RIAA response, as the hum or an overload will leead
to an incorrect measurement.

FREQUENCY OUTFUT ref 1kHz
SOHz +17. 0dR The peamplifier should
100Hz +17, 1dRE conform tao this response
SO0Hz + 2. 46dB to within + or — 0.2dE
1Mz + 0, 0dR :
2= - 2.b6dRB
ShkHz - 8. 2dR
10kHz -~13.7dR
L 1SkHz ~17 . 2dR
20kH= ~19., &dR
¢
Bandwidth

a. Connnect a signal generator to the left hand input socket of
one of the high level inputs.

b. Conmnect a measuring instrument (Freferably an audio
voltmeter) to the left hand pre out socket.

c. Ensure that the tone switch is in the RBYFASS position and
set the volume control to maximum.

d., Flug the unit into the mains and ﬁwafch on .

@. Set the signal generator to lkHz and a - level so  that the
preamplifier output level is at a convenient reference.

f. Now sweep the frequecy up or down to find the —1dB and -3db

points.
These shouwld be at -1cdB at S0OkHz and Z20H:z
~3dB at 100kH:
g. Repeat the procedure for the other channel. «ﬂ

Crosstalk

a., Connnect a signal generator to the le¥t hand input socket of
the FHOND input.

b. Connect a measwing instrument (Freferably an audio
violtmeter) to the left hand pre out socket.

c. Ensure that the tone switch is in the BYPASS position and
set the volume control to about 12 oclock.

d. Flug the unit into the mains and switch on.

e. Set the signal generator to 1kHz and a  level so that the
output level is at a convenient reference.

f. Measure the output from the right hand channel by connecting
a measuring instrument the the right hand Dufput socket.

g. Repeat steps b,e and f for spot frequencies across the audio
band., Substitute the measuring freguency for lkHz in step e.

1&
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Crosstalk should be better than

20Mz to 2kHz better than ~BOdE ref the driven channel.
2kH: to 20kHz better than —~60dB ref the driven channel.

h. Repeat the above procedure for the other channel

High Level

a. Connnect a signal generator to the left ‘hand input socket of
a high level input. :

b, Connect a measuwring instrument (Freferably an audio
voltmeter) to the left hand pre out socket.

. Ensure that the tone switch is in the BYFASS position and
sest the volume control to about 12 oclock. :

d. Plug the unit into the mains and switch on.

@. Set the signal generator to lkHz and a level so that the
preamplifier output level is at a convenient reference.

., Measuwre the output from the right hand channel by connecting
a measuring instrument the the might hand output socket.

g. Repeat step f for spot fr@quenanes across the audio band.
There is no need to re ad;ust the input level.

Crosstalk should be better than

EOHE to 2kHz better than ~BOdBE ref to the driven channel.
2kMHz to Z0kMz better than -&0dE ref to the driven channel.

h. Repeat the above procedure for the other channel

a. Connnect a signal generator to the left hand input socket of
a high level input. I

b, Connect a measuring instrument (Freferably an audio
voltmeter) to the left hand pre out socket.

c. Selt the volume control to about 12 oclock.

d. BSet the signal generator to give a preamplifier output of 1V
AP EH .

e, Flug the unit into the mains and switch, on.

f. Output should not imeadiately apear, there should be a 10
second delay, then a slight click will be heard and the signal
will be present at the output.

h. Repeat the above procedure for the other channel

NOTE Output should be muted imeadiately mn;swich off.

Balange Control

a. Connnect a signal generator to the left hand input socket of
a high level input.

bhe Connect a measuring instrument (Freferably an audio
voltmeter) to the left hand pre out socket.

c. Set the volume control to about 12 oclock.

d. Flug the unit into the mains and switch on.

17




. Set the signal generator to 1kHz and a v

preamplifier output level

is

at

f. Fotate the balance control Clockwise. The

l1eft channel should Ffall
increase the output by 3d

by
Bn

TR

g. Repeat the above procedure for
channel

For the right hand
decrease the output from

the

right

rotation will increase the output by

Anticlockwis

el 50

a convenient reference.

output

71:86

that

frrom

@ rotation

the right hand channel.
e rotation

Anticlockwis
channel = by
ZdB.

ZdR.

Clock

the
the

will

will
wise

a. Connnect a signal generator to the left hand input socket of

a high level inpult.

by Connect a measwring
valtmeter) to the left hand pre out socket.

c. Set the volume control to about 12 oclock.

d. Flug the unit into the mains and switch on.

@. Set the signal generator to 100Hz and a‘'level =0
preamplifier output level is at »a convenient reference.

£, Set the tone switch to TONE. '
Clockwise. The
channel should rise by 8dB. Anticlockwise rotation will

g. Rotate the bass control

output by 8dR.

Cimstrument (Préfer

h. Reset the signal generator to 10kHz.
i. Rotate the treble control Clockwise. The
channel should rise by BdE. Anticlochkwise rmtatiun will

output by 8dR.

ahly

output

output

an a

that

from
reduce

from
reduce

j. Repeat the above procedure for the right hand channel.
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Capacitors

CIR1,CIL1
EiRZ, CILZ
CIRZ,CILT
CIR4,CIL4
CIRS,CILS
CIRG,CILS
CIR7,CIL7

CER1,CEL1
CERZ, CEL.Z
CERT, CELT
CIR4,CIL4
CIRS,CILS

BLE T,
CLR1,
CLRZ,CLLD
CLRI,CLLZ
CLR4,CLL4

CTR1,CTLY
CTRZ,CTLZ
CTRS, CTLX
CTR4, CTL4
CTRS, CTLS

CTR&,CTLS

CTL7,CTLY

CF1, CFo
CP2,

CFZ, CR4
CFS, CF6
CR7,CR8

Qobhm

RIRL,RIL1
RIRZ,RILD
RIRT, RILT
RIR4 RIL4
RIRS,RILS
RIRG, RIL&
RIR7,RILY
RIRB,RILE

Fhilips
Fhilips
Wima MEP1
Philips
Philips
Fhilips
Fhilips

Philips
Fhilips
Wima MEF]
Fhilips
Fhilips

Fhilips
Fhilipg
Wima MEFP1
Fhilips
Fhilips

Fhilips
Fhilips
Fhilips
Wima MEF1
Fhilips
Fhilips
Fhilips

Fhilips
Fhilips
Fhilips
Fhilips
Fhilips

Fhilips

Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips

RAZR-42T7-41501
2222-427-41002
0 1uF 1460V

AR O I A Ry

2222-035-55222

LE22-T68-41104
222236841104

2RA22-42 441507
2RE2-424-43T00
O luF 160V

2RZ22-0T5-58101

22RE-0IF-53101
2222--4680-098728
222248010109
Q luF 1460V

222207559208
2R22-0T5-59200
222242046807
2222-368-41477
DRARE-Z68-41477
0O 1uF 160V

2R22-07T5-58101
2222-035-58101

ZR22-EBO-09478

ZE2ZTEO-00473
2E22-TI0-18102
2E22-FTR0-18102
LEI2-T068-41104
2222-0T5-58101

SIR22-181-90018

SEE2-151--84707
2322-191-51501
AE22-151-51007
LI22-151-51002
2322-151-51501

2E2R-151-53304

e ettt 1 eeld

2I22~-151~54702

2IE2-151-54708

19

150pF Folystyrene cap
InF Folystyrene cap
luF 160V Folypropylene
2200uF 16V Electrolytic

Z2200uF 16V Electrolytic

0. 1uF 2850V Polyester Cap
0. 1uF 250V Folyester cap

13nF Folystyrene cap
F20InF Polystyrene cap
TuF 1460V Folypropylene
100uF &3V Electrolytic
100uF 62V Electrolytic

8.2pF Ceramic cap

10pF Ceramic cap

1uF 160V Folypropylene
2.2uF 42V Electrolytic
d.2uF 63V Electrolytic

6.8nF Folystyrene cap
47nF 250V Folyester Cap
47nF 250V Polyvester Cap
luF 160V Folypropylane
100uF 67V Electrolytic
100uF &2V Electrolytic
4.7pF Ceramic cap

47nF 250Vac polyester
1000uF S0V Electrolytic
1000uF S0V Electrolytic
0. 1uF 200V Folyester cap
100uF 63V Electrolytic

Oohm resistor

A7Fohm 1% Resistor
150ohm 1% Resistor
1ohm 1% Resistar
1kohm 1% Resistor
150ohm 1% Fesistor
TEOKohm 1Y% Resistor
4.7Fohm 1% Resistor
4.70hm 1% Resistopr




RIRD,RILS
RIRLIO, RIL1O
RIR11,RIL11
RIR12,RIL12
RIRLS,RILLE
RIR14,RIL14
RIRLS,RILLS

RER1,REL1
RER2, REL.2
RERT, RELT
RER4, REL4
RERS, RELS
RER&, REL&
RER7 ,REL7
RERS, RELS
RER9, RELS
RER10, REL1O
REF11,REL11
RER1Z, REL12

RR9, RLY

RLRL, RLL1
RLRZ, RLL2
RLRS, RLLE
RLR4,RLL.4
RLRS, RLLS
RLR&, RLL6
RLR7, RLL7
RLRE,RLLE

RTR1,RTL.1
RTR2, RTLZ
RTRZ, RTLE
RTR4, RTL4
RTRS, RTLS
RTRG,RTLG
RTR7,RTL7
RTRE, RTLE
RTRY, RTLY
RTR10, RTL1O
RTR11,RTL11

RTR12,RTL.12
RTRL1Z, RTL1S
RF1,
RFZ,
RFT,
R4,

NOTE All

FHilips
FHilips
Fhilips
Fhilips
FHilips
Fhilips
Fhilips

Fhilips
Philips
Fhilips
Fhilips
Fhilips
FHilips
Fhilips
Fhilips
Fhilips
Fhilips
FHilips
Fhilips

Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Philips

Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Fhilips
Philips
Fhilips
Fhilips
Fhilips

Fhilips
Fhilips
Fhilips
FPhilips

PE22-151-56801
RERR~151-543501
2R22~-151-52209
PER2-151-32209
2E22-181-58202
2E22--151-58202

PERRD 15151001

BE22-151-55102
2I22-151-54702
2E2P-151-53602
2EPE-151-52407

JELARE N Vgt -

232215192403
PE22-151-53602
2E22-151-52704
2EI2R-151-52704
2E22-1951+51501
2EE2-151-51501
2E22-151-51005

2322151591073
2EER-151-51002
2ER2-151-51203
2322-151 52608
2I22-151-52407
232215152407
2E22-151-53602
2E22-151-51501
2322-151-51501

2B22-151-59103

Do 51 56802
2EDN-151 ~56802
2ERD-1 5] -52202
AEno_ 5] ~52207
mEan. 1 §1-H2R0%
PEen. 5] -510073
e 5151007
DAL 5] ~5I602

TR 15152407
2ERD 15152407
PEan. 5153602
a1 5] -51501

PEI22-151-51502

A et

RIZ2-151-59103
2I22-191-33901
PER2-151-52204

2322-151-52002

i et i e

el s s T L s e e o e e

LHB0ohm 1% Resistor
4=0phm 1% Resistor
22ehm 1% Resistor
aaohm 1% Resistor
8. 2Kohm 1% Resistor
8. 2kohm 1% Resistor
1000hm 1% Resistor

5. 1kohm 1% Resistor
4, 7kEohm 1% Resistor
=, aKehm 1% Resistor
2Akehm 1% Resistor
24kohm 1% Resistor
T &kohm 1% Resistor
270kohm 1% Resistor
270kohm 1% Resistor
1500hm 1% Resistor
1500hm 1% Resistor
iMphm 1% Resistor
o1kohm 1% Resistor

ilehm 1% Resistor

17Kohm 1% Resistor

= e6Kalhm 1% Resistor
24kohm 1% Resistar
24kohm 1% Resistor
=, 6kohm 1% Resistor
1500hm 1% Resistor
150ohm 1% Resistor
91kohm 1% Resistor

&, BEohm 1% Resistor
&H.8Kohm 1% Resistor
o 2kahm 1% Resistor
29kohm 1% Resistor
29knhm 1% Resistor
10Kohm 1% Resistor
10Kohm 1% Resistor

T, 4kohm 1% Resistor
24keolhm 1% Resistor
24K ohm 1% Resistor
=, 6kohm 1% Resistor
150ohm 1% Resistor
150ohm 1% Resistor
ikohm 1% Resistor
Z00hm 5%
2o0kolm 1% Resistor
2lkohm 1% Resistor

Fesistors are .bwatt unless specified

k]

21:86

1. 6WATT Resistor
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Transistors
TIRL, TIL 1 Mitachi 28C2544 l.ow Noise Transistoe
TIRZ2, TIL2 Hitachi 2802546 Low Noise Transistor
TIRZ, TILE Mitachi 2841084 Low Noise Transistor
TIR4, TIL4 Mitachi 28C1084 Low Noise Transistor
TIRS, TI.S Fhilips BCSS0OR Low Noise Transistor
TIRG, TILG Fhilips BCS&40B Low Noise Transistor
TIR7, TIRS RCA or equiv TIF29A 1Amp Transistor
TIR?, TIRS RCA or equiv TIFIZ0A 1Amp Transistor
TER! , TEIL.1 Fhilips BCSS0R Low Noise Transistor
TERZ, TELZ Fhilips BCSS0OR l.ow Noise Transistor
TERZ, TEL® Fhilips BCS&OR Low Noise Transistor
TER4, TEL.4 Fhilips BRCS&0R Low Noise Transistor
TERE, TEL.S Fhilips BCE&OR Low Noise Transistor
TER&, TEL.& Fhilips BRCESOR lLow Noise Transistor
TLR1, TLL1 Fhilips BCSSOR lLow Noise Transistor
TLR2, TLL.2 Fhilips RCSSOR Low Noise Transistor
TLRZ, TLLE Fhilips BCS&0OR Low Noise Transistor
TLR4, TLL4 Fhilips BCS4OR Low Noise Transistor
TLRS, TLI.S Fhilips BRCS5&60H Low Noise Transistor
TLR&, TLL.& Fhilips BCSSOR L.ow Noise Transistor
TTRL,TTL.1 Fhilips BCSSOR Low Nmisé Transistor
TTRZ, TTL.2 Fhilips BCSS0OR Low Noise Transistor
TTRZ, TTL.Z Fhilips BCS6OR Low Noise Transistor
TTR4, TTL4 Fhilips BCS60R Low Noise Transistor
TTRS, TTLS Fhilips BCS&OR Low Noise Transistor
TTR&, TTL.G Fhilips BCSSOR Low Noise Transistor
TF1 Fhilips BCSSOR Low Noise Transistor
Dipdes
DIRL, DILI Fhilips BIX-79C17 12V0lt zener diode
DIRZ,DILR Fhilips RZIX~7901%9 12Volt zener diode
DF1, DR Fhilips 1N40OQ7 1Amp 1000V Diode
DFZE, DF4 Fhilips 1N4OO7 1Amp 1000V Diode
D5, DF& Fhilips BIX-79C19 12Volt zener diode
DF7, Fhilips RZX-79C17 12Volt zeéener diode

e A i e s s oy e s

+24V 1. 5Amp

GERI, BEL1 S6S 782¢4 Regul ator
BERZ, BEL? BGS 79R4 —24V 1.5Amp Regul ator
GL.R1,GLL1 865 7824 +24V 1.5Amp Regulator
GLR1,6GLL1 8GS5 792 ~24Y 1.5Amp Regul ator
GTRL,GTL.1 oG8 782 +24Y 1.5Amp Regulator
GTR1,GTL1 5G8 7924 —24Y 1.5Amp Regul ator

~

ELN



GF1
GF2

SG8 7814

SGS 7919

s B0 it e S e v v e 0 S S s

L1
FLE

FT1
FL2

Input
Helector

Tape
Sl ector

Gain
Selctor

ALLFS EZ272A002K-S0DXZE
ALFS E272A002kK--100DX2

ALFS KI2728002E~100DXZ
ALFS K272A002KE~100DX2

ALFS SRUOL

ALFG S55RE

ALFE 8RBUOSL
ALFE BBR2

4pole DIL switch

402 5-280-27FF12

Philips

MoF. HLMF-1401 YELLOW

~
I o L
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LI PO R A B e e P

+15Y l.Eémp Regul ator
~15V 1.5Amp Regulator

Bokohm log dual log pot
100Kehm 1in dual log pot

100Kohm lin dual log pot
100Kohm 1in dual log pot

Switch Control Unit
Switech

Switeh Control Unit
Switch

Takimiswa 12V relay

Yellow LED




IRIE )

A1ddNS ¥YIM0d VLS ONV HLYVI dVLS ONIMOHS WY HBVIO HI0718 20% NIGV 1il _

— : Q
i - JadJd O
TINNYHI ¥3H10 £e1d23d V.1
N1 Y04 OILYIdTY n 357 Q
YV A1ddNS ¥4IM0d = Xe1dl 3d V1 9
NIVW 3H1 1d3IX3 - vt 3)
SNOILI3S TTY'NMOHS SI — : xamwA
73NNVHI INO AINO | CELITI
“JION h ay =
39vIS |
ﬁ NOILYSITVNO3 ONIGVOT
ﬂ\ B 39vIS vvig _
< INIHILIMS -~ ONOHd
1ndino - + it #

A A

Y

\\/

A

/< >
HIYVIO ALZ+ ALZ- AQ
r SNIVIHQO— e QHMNSQDQQQ Mac b 4]




e T

r

INGLN0 et
JoVIS

3NIT Of -t

¢ 94

K1ddnS 93M0d 7 0% N3aV b

SIOVIS
M8L 306E
L LR ——e ~NMOHS 34V ZH09
‘ONOHd Ol IV 4021-0l 04 SNOLIINNOD
A i N i HINHOASNYL < TION
¥3153410 ZHOG 'V A0¥Z-022 ,
A057 400 ZHO9 DV A0ZI-Olf
L TOZ
A) et —— 7Y 4052
..que.P
SIAM4| €9 -
S3IIVIS \_&wmmm%g ool
INIT OGNV
NOLLYSITVINOT fall & e
‘ONOHd 0L E
ALT et A Ny i
yZ84 1007%Y
b8 7-1d0 ¢

IWUE




£o5  JOVIS LNdW ONOHd |z,04 N33V oW

1804¥5E

7

Yvid 2089 641¥
01 2.1/} 19951
INTIAJOHIATOd =
Aqg) 40 12

[Te Ny Lol

¥3183470d4 |
Alddns e ML
ViEdLL
H3IMOd 811 EH
NIV " &
WOud 4> AL
0z 1 s 0
au . sHLy £21H
05578
s\ 1/
A
A9 —® -
Oy M A
i 2087
77} oy

2004
SIyry

Wi
SNV,
JE.NS_

ONIGvO1

ANdNI

YOEE 9H1Y ) A_\
2t 1411
09578 Aﬁj

s\ 1)
¥3153A104
azz . L/ 51
Alddns ¥zdli Y 4052 i 7] Y

§ H3IMOd

NI

EN..V Em

9752952
mﬁ .




i — e . e

799 JOVLS NOILYSITVNOI VVId[z04 NIV TaW

ATdeNS

YIMOS -0 ”
NIYW.. = - ﬁ- , :
Wodd
7261 o
L 2054 _ 99€ ¥92 Yi§ oWl
e 9y 43y e 1YY
05574 :
9831 .
B Eugl
0.2 2472:
. 843 |
J9VIS v 09598 A _
ONIHOLMS : > ’
e - | Tlolﬂllo 7l INFYALSAT0d
IN3TAd08AATOd _ ‘
sﬁmh : JOVIS 1NdN!
24 ONOHd
Loy WOY S
P N 09578
5431 ’—
TS Yo m&_ 2051 ¥
& IMOS N e— el LT.£).]
NIV i Z 9432
WOM | [ 3% A
A St im0} 7.
9281

1439




§ 94 JIVIWIHIS DNIHOLIMS |z 04 N3V Tol

!
ﬁ 2 3vi

T

.. %%E | 3Vl
t.
1

ENE
&SI
4 =+ W )

OO.OLV

e | o

—O—i=0O— F9VIS

‘ _ NOILVSITVND3I

_ —ll—  YVIY NOMA
H019373S LNdNI Y010373S Fdv!




o o .
. 9 o7 IOVIS INI120% NIV 1N

e 49
Alddns 0o ML

HIMOd 17y VAT
NIVIN 7Y
N U0

WOHS AL - = [ Ate ¢ |
7261 .
2479 2051 94¢ ¥9Z g
LYY sS4 £yTY oYY W
- NiT
Al 05578 oL 21d
A1ddnNsS L
YIMOJ , B
NOH A
09578
%1l £yl
1Nd1N0 M —e—o _ +
INTTAJDYIAT0d ’
AD9L 1l 907405
77 i -~
=]
SH1J
| | ii 39vIS
59578 Ll —- NOY4
SH1 _ el
1Y
2051 ¥97 9
AIddNS s 997 Al 2 _
HIMOL -
EOQQ >NN+I'.|;,N N SQ £ ASZ . :

728L
117




INIT

4914 VIS INOL 0% NI¥V 1Ol
T _ AE9
A1ddns 4n00;

— HIMOC NIV Z 94137

[ WoYI AL~ J3g

e o l——

tni LnolE ssvg
Nwmmh 2051 N3 =—= ;500g
EryLy s i o XL NPT NOOL T e
L81Y Lid Y1y
05539
9411
"INIIALOH A0
AD9L 411
9413
INIYALS K104
8NY
0958 L2
SY14
8y9
[~ Y1y NITXYOOL 1¥iy
- AEQ lid
A1ddns T+ 4n00; 2051
Y3IM0d st _ SELI N aiury 1) =—= ;Sp0g
. s iy | P 18341
LN 1nd € AV 2.
IYIY A1ddnsS 7284
4IMOd WOy talo
& _ 39viS
1nding he _
‘HILIMS INDJ . :

HWOYS




Tovis 207 NIIV W

Alddns
43IMod
NIVIN

WOMS ALC-

yis
gy

N1 AN
V71 yoor 24 |}
A1ddns
~YIMOod
INOYH

1Nd1n0 M

INI1AJ0YdAI0d
Ap9s i
2471

AlddNS
&IMOd

NIV T |
417
WOMS ALZ+ _\N v g

728L
1479

248
gy,
4401
LAY
901X05
11d
]
J!
18y

JOVIS

Lo ONIHILMS

E

- ——




FROM TONE SWITCH.
LINE g W
STAGE
9
GTR1
7824
+24y.
TREBLE 3OUT IN g
RTR RTR10 RTR1 REE )js27v FROM
BOOST «—= CUT 8 R TR12 CTRS T 2] MAIN POWER
PT1 3Ks 24K 150e 100uF + 1 SUPPLY,
RTR1 100K LIN  RTR?2 53v T
6K8
g — TTRS
CTR1 TTR1|BCS50 |TTR2 BC560
6N8
POLYSTYRENE CERAMIC v
CTR 4
Tuf 160y
- POLYPROPYLENE,
It
Ll
T widim R
0K 100K LIN 10K —
BOOST =e—e CUT 4K GTR2
Bass 7924
i 3lour in|y o
-24v. REE _|-27vFROM -
CTRS 2 MAIN POWER ™
w@_‘:m ﬁ _ SupPLY. |
McL AREN 402 TONE STAGE FIG7

OuTPUT.

FROM POWER
SUPPLY RL A1




