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THE PILOT TONE SYSTEM OF STEREQPHONIC BROADCASTING

The pilot tone (otherwise known as the Zenith - GE) system of stereophonic broadcasting allows
any VHF - FM tuner 10 receive a mono version of the programme which is the addition of the
original lefr and right hand channels,

The stereo informalion is the difference between the left and right hand channels. This has to be
recovered separately from the sum signal and it is trunsmitted as a signal above the limits of audi-
bility. The listener with a mono receiver is therefore not aware of the slereo information.

I'he purpose of the mulliplex decoder is to translate these inaudible dilference signals and to com-

bine them with the sum signal in such a wa y that the original left and right hand channcls re-appear
separalely,
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THE QUAD MULTIPLEX DECODER

The QUAD multiplex decoder is designed specifically for use with the QUAD FM tuner and

QUAD 22 control unit,

Its internal mono-sterco electronic switching is operated remotely from the QUAD 22 controls. It
may, therefore, be concealed within the equipment cabinet without any need for access after

installation,

SPECIFICATION

De-emphasis:

50p5 (Curopean standards)
7545 (North American standards)

Output voltage:

lo0mY (Nominal for 30% moduolation)
into 100K ghms

Crosstalk:
Better than 30 dB at 1 kefs

Suppression:

19 ke/s Filot tone better than 36 dB
1% ke/s Switching tone better than 40 dB

Power requirement:

330V DC. 8mA mono (from Yellow
channel HT) plus 9mA stereo (from Blue
channel HT)
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INSTALLATION
Preparing the FM Tuner

Il the Serial No. of the Quad FM tuner is abowe 19062 a switch is fitted near V6 (see fig 1).
When used with the Multiplex Decoder the switch should be moved o the siereo position,
marked RED.

If the Serial No. of the Quad FM funer is less than 19062 the tuner should be modified as
follows:—

(1) Disconnect capacitor C33 ((dy) from pin 5 of valve Va (6ALS). If this component is left in
position the lead wire should be placed so that accidental contact cannot be made with any
other part of the circuit. Replace C32 (47p) by a capacilor of 15p.

{2) Remove the Brown audio lead from the pillar tag at the junction of resistors R20 {220K),
R21 (100K} and capacitor C34 (1000p).

(3)  Connecl the Brown audio lead via a 22K resistor (Dubilier BTT or equivalent) w pin 5 of
valve VO (0ALS). Keep the resistor ¢lose (o pin 5 (see fig 2).

Connections hetween units

The FM tuner — Multiplex Decoder — Quad 22 control unit connections are shown in fig 3.

The Multiplex Decoder may ke fitled on the rear of the Quad FM tuner cover by removing the
tuner cover fixing screws and replacing them through the holes in the sliding bracket under the
decoder cover (see fig. 4),

The optimum performance lor the decoder will be obtained in moderate temperature If the
cabinet ventilation is such that the air in the FM tuner compartment exceeds 4°C (104°F) the
decoder should be moved from the tuner cover and placed in a cooler part of the cabinet, eg.
near an air inlake on the cabinet floor,
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Aerinl

Because stereo reproduction results in a less favourable signal to noise ratio, a better aerial may
b needed to obtain the same suppression of background noise or interference, cspecially in fringe
HTEHS.

OPERATION
Monno

Press RADIO and MON or 2-MON push-buttons.  All transmissions will be heard from the
tuner in the normal way., Steren broadeasts will be heard in their mono form, ie. left and right-
hand channels added together.

Stereo

Press RADIO and STEREOQ push-buttons.  After the Blue channel power amplifier has warmed
up mono transmissions and nlerstation noise will be attenuated. If very weak or no signals at all
are heard when tuning through the VHF band when switched to Stereo the most likely reason is
that no stereo lransmissions are being broadeast within range at the time.

Long Distance Reception (see Aerial above)

Fading and background noise are more apparent when receiving stereo transmissions [rom
distant stations, The steren information is degraded more than the mono channel so that fading
and background noise, if obtrusive, may be reduced by reverting o Mono reception.
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QUAD EM, TUNER ABOVE SER. Mo, 190632, QURD FML TUNER BELOW SER No. (1062

" POSITION OF S0 WHEN TunER IS
USED WITH MULTIPLEY DECODRER.
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CIRCUIT DESCRIPTION

The detector output of the FM tuner (with
the de-emphasis and attenuator circuits re-
mowved ) is fed to the high impedance input stage
(OC44) of the decoder. The low impedance
emitler output of this stage drives a diode ring
demodulator (4 x 1544) via a 55Kc¢/s low-pass
filter to remove any 67kc/s sub-carrier signals
present. The values of the low-pass filler are
also chosen to effect overall phase compensation
of the composite signal.

The diode ring demodulator is switched by the
balanced output of a 38Kc/s oscillator (QOCRT).
The left and right hand channels are recovered
directly, but as harmonics of the difference sig-
nal sub-carrier are removed during transmission
the difference signatl is reduced to 2/7 times the
sum signal. The equality of the sum and
difference signals is restored by sublracling
1-2/% times the sum signal from each channel,
the necessary reversed phase signal being taken
fram the input stage collector circuit.
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A tuned circuit in the input stage collector
feeds the 19Kc/s pilot tone 1o the pilot tone
amplifier {OC81). The push-pull output of this
stage 1s rectified (2 x 15920 in order to bias the
diode signal switches (4 x 1544) to the “Stereo
On™ position.  The 38Kes rectifier current
pulses are uscd 10 synchronise the locally
generaled 38K e/s swilching signal with the pilot
tone.

The main supply voltage, stabilised by Zener
diodes (2 x 152075), is supplicd from the con-
trol unit when the RADIO button is pressed.
Phis supply also biasses the diode signal
gwitches to MONO. If the STEREO button on
the control unit is pressed the *Blue HT™
supply switches the mono signal off, and the
pilot tone amplifier on, If a pilot tone is present
the decoder is thus switched to produce a stereo
output.



ALIGNMENT PROCEDURE

Motes:

(1

2

Each unit is fully aligned at the factory before despatch and alignment should not be required on
instillation, Should subsequent re-alignment become necessary the following procedure should be
followed.

The decoder must be aligned with the printed board securely in position inside its cover. Access
lor the unit is through the cover holes.

The 67 KL\ adjustment given in paragraph (2) must be correct even if no 67 Ko/s sub-carrier is
present in local transmissions. The meter used must respond to 67 Ke/s.

The 19 Kc/s pilot tone must be accurate in frequency (- 2 ¢/s) and modulation level (8-10%)
from the signal generator, The modulation level of the left or right tones (400-1000 ¢/s) should be
200300,

The FM tuner should be exactly in tune during alignment.

} Connect the decoder to a Quad 22 and two Short-circuit L2 pin 1 10 chassis, Connect
power amplifiers in the normal way but AC meter (10mY  full-scale) to either
leave the FM tuner signal and HT/LT decoder output. Adjust L3 for minimum
leads disconnected. Switch the Quad 22 output. Remove L2 short-circuit.
to STEREOQ-RADIO and run for 30 é
minutes to allow the decoder 1o reach t3) Switch Quad 22 off. Connect Quad TM
operating (emperature mner to decoder. Switch Quad 22 (o

= ’ STEREQ-RADIC, Tune curefully to sig-

2y Switch Quad 22 to 2-MON-RADIO. nal generator modulated by 19 Ke/s pilot.

Apply an accurate 67 Kefs signal of Detune L4, adjust L1 then L4 for
between 1 and 3 valts to the decoder input, maximum DC (10-15V) across RY,
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i4)

i)

Short-circuit R10). Modulate signal gene-
rilor with tone on one channel only
Listen to both loudspeikers und adjust .2
until tons swings slowly from one loud-
speaker 1o the other. Remove short-circuit
from RI10,

Maodulate signal generator with left-hand
tone, Switch Quad 22 filter to 25 at 10
Kefs. Connect AC meter across left-hand
power amplifier oulput, set volume control
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(6)

{7

to give 1 to 5 volls oulput. Adjust L4
slightly for maximum output.

Transfer meter to right hand amplificr out-
put and adjust RV for minimum ouiput
{about 35db below left-hand).

Modulale signal gencrator with right-hand
tone, Check that righi-hand output s al
maximum and left-hand owiput at
minImuL.
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QUAD MULTIPLEX DECODER — COMPOMENT LAYOUT UNDERSIDE
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MULTIPLEX DECODER COMPONENTS LIST

Componeni
Reference

Rl
R2
R}
4
RS
Ris
R7
(13
E9
RO
El1l
El12
R13
K14
RI5
R1G
RI7
RI1%
Rl9
R20
K21
R22

Value

100K
ARk
13K
35K
18K
330
3K
220

FIF T

Tulerance

=+ 10%%
SR (112
—— 1”"-’1’.‘
- 109
= 107%%
= 10
[
107
109
10
105%
10
o
G
([
10
1045
1095
LG
7% TE
7o TE
7% TE

FI L=

Muker's Relerence

Dubilier BTT
Dwebilicr BT
Diuhilier BTT
Dubilier BT
Dubilier BTT
Dubilier BTT
Dubilier B11
Dubilier BTT
Dubilier BTT
Dubilier BTT
Dubilier BTT
Duhilier BLT
Dubilier BTT
Dubilier BTL
Dwubilicr BTT
Dubilier BTT
Dwbilier BT
Muhilier BTT
Dubilier BTT
Welwyn F20

Welwwn F20

Welwyn F20

Stock M. |

00fA
205'B
240
244/B
253 A
280/
244/B
2E5IA
205B
24/B
248/
21 -' A
275/A
179/B
179/B
205RB
2091
1709/
179/B
217D
217/
217D |
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Compouent
Reference

R23
R24
R25
R4
R27
B2’
R19
R30

RYI

Cl
C2
C3
4
C5
Ch
7
i
o
10
Cl1e
Cl2s
Cl11%
Cl2t
13
Cl4
Cls

Value

22K
12K
12K
27K
27K
Ll .
2GK
7K

1K
AT

12k
aoDlp

Tolera

|
Lh
=

nee

1E
TE
1E
TE

Muker's Relerence

Welwyn F20
YWelwyn F20
Welwyn F20
Welwyn TF20
Welwyn F20
Welwyn F75
Welwyn 575
Dubilier BLL

Fgen 322

TCC Metamold M.ST744
TCC EA072/9

Salford PF 125V

TCC 25V E1072/7
Salford PF 125V

Salford PF 125 (Parl of 1.3}
TCC Metamold M.974/12
Salford PF (Part of L3)
Salford PF 125¥

Salford PF 125V

Hunts BD11A

Hunts BDIIA

Hunis BD72A

TTunts BD72A

TCC PMX 4

TCC PMX 4

TCC PMX 4

Stock No.

27T
2I8/E
278 F
2].').!']'_'.
210/E
RN
208N
210,

30,

492/A
472/ B
513N
465G
513N
5230
ABH/A
528/A
5238
51511
513F
513E
S04R
S09/B
495 F
495/F
495/F
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Component
Reference |

Yalue Tolerance

Cli
ci7
C18%
Cl8t
19
2
2l
Cx
TR
TR2
TR?
MR
MR2
MR
MR4
MRS
MRG
MR7
MRS
MRY
MR 10
MR11
MR12
i

L2

L3

14

o == 2005
4n |-
AP
SA00n
25n -
Alu =+ 20%
47p il
25z -—

i
= ¥

Munker's Reference

TCC PMX 4

TCC 50V E. 10728

Hunts BD1A
Tunts BDT2A

TOC 25V E.IDT2 (7
1T Metamold M.974/9
Salford PF (Fart of L2)

TCC E1071 6
Mullard 44
Mullard OCEY
Moullard OC44

Texas Insiruments
Texas Instruments
Lexas Insirumentis
Texas lnstrunients
Lexnas Instruments
Texas Instruments
lexns Inslruments
Texas lnstruments
Texas Tnstruments
Texas Insitumenis
Tixas Instruments
Texas Instruments

15520
15920
1544
1544
1544
1544
1544
1544
1544
1544
152075
152075

Acoustical Drg A11697 Tssue 4
Acoustical Dire Al169E lssne 5
Acoustical Drg ATT60 Tesue 3
Acoustical Drg A11700 1ssuc 4

* European Standards

+ Woarth American Standards

Stock Mo,

495F
482/ A
S13E
S0
4650
492148
534/A
465'H

TEA
TEOT
TC

750D
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Guarantee

This instrument is guarantesd againgt any defect in meterial or workmanship {for @ period of twelve
eafendar months from the date of purchase,

Within this period we undertake fo supply replacements free of charge for any parts excepting valves
(which are covered by mabers guarantee of three months) which may prove on examination te be defective
freavided that such defectivencss 15 not the result of misuse (neluding wse with unsuitable ancillary equipment),
aceident or negligence, and further that the instrument was purchased at the proper retail price prevailing in the
country of purchase.

Any set requiring service under this guaraniee should be taken to the supplier irough whom it was pur-
chased, or, in case of difficulty, it should be carefully packed and consigned, carriage paid to the main didtributor
for the countey of purchase quoting the date of purchase. It must not be sent to any other agent or distributor
except by special arrangement,

Thir guarantee is valid only when the enclosed card s proferly filled in and returned for registration as
divected within ten days of purchase, and does not cover labour or carriege costs involned in any repair under
the guarantee.

ACOUSTICAL MFG. CO. LTD.,
HUNTINGDON, ENGLANI.
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