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INTRODUCTION

FREQUENCY MODULATION

The outstanding feature of VHEF /FM transmissions
5 the high quality of reproduction which may he
obtained when used with modern high standard ampli-
fiers and loudspeakers.

This medinm is also used In some countries Tor slerco
broadeasting using the pilot tone (Zenith - GE} system,
and other countrics may be expected Lo introduce similar
services in the near future,

INTERFERENCE

FM is essentially less prone than AM to interference
due to both other stations and noise.  Efficient suppres-
sion of interference 3s dependent upon adeguate signal
strength, however, and the aerial system should always
e rather better thun the minimum required to produce
a signal (see Acrial),

DRIFT

Automatic frequency control of the temperature
compensated local oscillator ensures that tuning drift 1
negligible after the initial warming up period of 30
zeconds.
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TUNING INDICATOR

To smplifv tuning, a unigque display has been
developed  giving 2 positive  indication of accurate
tuning, with the obwious advantare over more conven-
tional types with which It is necessary 1o detune the
receiver 1o chueck whether ar not it was on tune. 'This
indicator shows a tuning error of 1 part in 10000,

SCALE

Pae dial shows the frequency range of the receiver
AT 1o 108 Me/s) covering Loth British and American
Lands, and adjustable Scation Tndicators, which may he
set to the scale readings correspondineg to your own
local stations, enable the required programme 1o be
selected withoul having to search the band,



INSTALLATION

MOUNTING

The Tuner mway be mounted ina cabinet panel of any
thickness up to 2 /2lhnm.)

A B LAIRY (254 x TOmin) opening with
(Bmin.t radivs corners should he cut in the panel, as
shown in the template contained in the rear of thu
booklet,

Remove the two serews froon the rear of the cover
and shide the cover ofl,

Insert Tuner, leads irst, into the cut-out from the
fromt, The lugs on the rear of the Tuner front panel
should locate inside the cul-out,

Replace the eover from the rear, making sure that
the leads are not rapped. Inzert the two screws and
tichten until the Tuner is just held in position, then give
one gdditional murn to lock seeurely,

CONNECTIONS

The Tuner is supplied with leads and plugs for
direct conneetdon to the QO 11 and QUAD 22 control
units, which provide the necessary power supplics, but
the Tuner may be used with other amplifiers of suitable
specification (see separate note on page livel,

1
4

AERIAL

T'he luner iz designed [or a 73 olin acrial system
nsing on-axial feeder to connect the aerial o the

Tuner,

VILE, dipoles are wvailable with a reflector, and
somerimes with one or more directors. Tn general the
weaker the received signal strength the more complex
will e the aerial required. In order to choose the most
suttable aceial an intimate knowledre of local reception
conditions i necessary, and the advice of vour dealer
should be soughe,

The sensitivity of this Tuner is high, and it is
suitalile for fringe area reception, Thas does not mean
thut at short distances an inadequate acrial may be
used. Tor the hirhest qualicy reception the aenal
systern should be better than the absoluts minimum
reqpuired to receive a signal.

The aerial lead 15 connected Lo the co-axial socket
visible through the left hand side of the cover, using the
phug provided,
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EARTH

The external earth connected to the conteol unit
also serves to earth the Tuner and no separale connec-
tion s reguired,

HT/LT AND SIGNAL LEAD
CONNECTIONS

The mains supply to the amplifier must be switched
off before connecting or disconnecting the Tuner leads,

When used with the QC 1T conrral unit, the HT/L'T
lead {terminated by a four pin plug) should be connected
ta the RATY, 2 socket at the side of the unit. The signul
lead {terminated by a single pin co-axial plug) should be
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connected to the input 2 socket at the rear of the enntrol
umt., (I7 the 9 1un eramnphone pickup adaptor unit Tias
the pthx R either nput 1 or input 2 mav be used. with
the HI'/L'T lead conmected to RAT), 1 or RADL 2
"EE].'JF'Ct.'»El‘_.. 1

When used with the QUAT) 22 contral unit, the
HWT/LT lewd should be connected 1o the yellow
RADIO 1 IIT/LT socker. The signal lead should be
connected to the vellow RATITON 1 input socket.

Where stereo broadeasts using the pilot tone (Zenith -
R system are o he received. a suilable decoder unit
must be connected hetween the tuner and the control
nnit. The switch 81 on the tuner chassis normally in the
unmarked position should be moved towards the red
mark when the decoder is installed.



OPERATION

Switch on mains supply w the amplifer and allow
ewo rninutes [or the Tuner o warm up. Tune the set
in the normal way until the wanted station is heacd
clearly. Then finally adjust so that butl mning indica-
tor lamps are alight, by moving the scale pointer slightly
to the left if the lefe hand lamp is out. and vice versa.

STATION INDICATORS

The approxunate tumng position of any three
stutions may be shown by the coloured station indicators.
These are aceessible nnoediately behind and above the
tuning scale with the cover removed, The wanted
station should be accurately tined in and the station
indlicator moved into line with the pointer. When all
three have been adjusted the cover should be replaced,

The station indicators are then used as a guide to
the position ol a desired programme on the scale whilst
the final tuning is carried out with the aid of the
tuning indicator.

USE WITH OTHER AMPLIFIERS
AND CONTROL UNITS

IT the Tuner 15 used with other makes of amplifiers
it may be necessary to change the HT/LT and signal
lead plugs,

The ITT /LT lead contains three cores 1o which the
lollowing voltages should he applied =

Green =] - uys
v 0.3V LT,
Black -|

Red - Between 250V and 3500 HT positive.

The sereen of the co-axial signal lead is both HT
negative and earth. The output signal is carried on the
centre contuctor of this lead. {Sce circuit diagram).

The wudio output of the Tuner is 100 mV rans.
225 Ke/fs deviation) and the amplifier used should give
full output for this voltage, The amplifier must provide
a load across the Tuncer output of 100,000 ohms in
order 1o maintain the correet frequency response,
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MAINTENANCE

CIRCUIT DESCRIPTION

A broad band Axed tuned transtormer couples the
liw nnpedunce aerial to a RF amplifier pentade (6EHE),
the ou: “puc of which is transfornner coupled to a low notse
rrinde fone hall of 12AT7) mixer stage.

The local oscillator {other half of 12A°T7) is fully
temperature compensated and provides an outpuat 1007
Me/s above the signal frequency, It s capacitively
coupled to the mixer grid.

Both the mixer orid and local oscillator cirenits are
ganged and permeability tuned by special low Inss cores
driven from the tining spindle via a precision worin
drive mechanisi,

The resultant 10.7 Me /s 117 signal at the mixer anode
is transformer coupled to the automatic gain controlled
lirst TF stage (GB]GL A combination of eritical and aver-
coupled cireuits and 4 single tuned cireuil in the seeond
1F stage (6LHA) together with a close control of che O
of these circuits ensures a wide 11 passhand with a steep
cut-off outside the band.

The second TF anode tined circuit is eoupled via a
short rime constant CR o circuit to the limiter valve
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(BIHEY, the anode of which containg a transformes with
i capacitively centre tapped sceondary winding feeding
twir dindes (GBALS) in a phase discriminator civcuit, Again
the coupling and Q) are chesen to give low distortion in
the swndio cutput.

The audin signal 35 fed via a two position switch
either, in the unmarked mono position, to the appropriate
de- emphmh network and DO blocking condenser, or in
the red spol position, to the output cable v.hc_n an
uncorrected signal is required for feeding into a decoder.

The DO component at the discriminator ontpag
whose magnitude 15 proportional to the wnount of nis-
tune and of polarity dependent upon the direction of
mistune, 15 fed 1o a cathode coupled phase invertor stage
(12AN7T) which contains a miniature neon in each anode,
Slight mistuning extinguishes ane nern showing  the
directien of mistune while even illuninaven of both
indicates correct tuning. In addition, this stage provides
Automatic I'requency Control, one section of the doubile
tricde acting as a reactance valve acress the Incal
oscillatar twning caoil,



REPLACING THE DRIVE CCRD

Eemcve frant pasel [ thres serews and Ehreaded plller),

lopsen sarew in spimdle Wash (1), ‘Turm tunicg spindie

elockwiss matil slop 45 seacksd. Turs spindle sntleclockwiss for
meyen édaplets turms,

hread conl through lewar spindla kale (7} mo thet kmot
1a 4in racenn. lay eapd mround spindle [oaximum of one turn) in
mntlegleckewise direstbon (37 tn palley{d).

Torm spingle fully closawiss allowing codd 4o Meed peven
wums [5) on tx apimale.

Attack [rea sod of cord te spring (6).  Enot must just
clenr piller (4}, Resove murplup cord and eecuPe epring temporsrily
aeminat pulley.

Thread another length ef cord through wiper spindls hole
{',":l S0 Ahat imot I8 i recess. Eesping spindle in £2lly clackwins
ponitles lay cod areand spindls |maxioum of &ne turn] in oleelwlse
airection (8] T2 puliay(9) ther to pullay (20}, Pasa sond theougn
hole im gadde mrilill).

A

Mhread =ord theough painter [12) then pase comd asoend
palley (13}. Astash and of cord 03 free and of spring (14] o thas
apring 1o extsnded 3y 295, Hemowe surplus cond.

feplieee front parel, With tuning ppandle held in Pally
clockwias popition Blide paleter until it liew at end of scale line
[35). Tam spimale mnil-clockwies and sdjuest pomition of lowsr

spindle slop [1) to prevent pointer fro= passing cther emd af scale
lire [16).
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ALIGNMENT

INSTRUCTIONS

ILF. ALIGNMENT

Preliminary, Remove cover and chassis base plate,

Remove white lead (AGC feed 1o IFTI) from test point
B and connect lead to chassis. Unscrew primary cores
{those accessille through top of can using a shart trim-
ming ool of IFTI 112, and TFTY, sccondary cores
taecessible from inside chassis) of ITT1, IFT2, and 11714
and also IFT3, untl eore 1s projecting slightly from
can. Nete that the correct tuning point is the first one
reached when the core 13 serewed in.

(1 Connect a valve wvoltmeter (Input resistance 1o
exceed 1 Megobin) with full scale deflection of
— 1 Volt to test point B, (Tgnore the standing
voltage of ahour (1.2 Voltsl. Apply 1007 me/s to
V4 grid from a low source resistance (50 - 100
ohm) and tune TFT3 {for maximum 1DC.

(2] Conneet the valve voltmeter (=5 10 Vaolt range) to
test point A, With 10.7 mefs to V4 grid, tune
ITT4 secondary for zero DO in the middle of the
discriminator curve.

Pape Eight

]

RN

[

Tune 1T primary until the positivie and negative
discriminator peaks vecur at equal Treguencies
when signal generator 15 swung cither sde of
LT e /s

Fepeat (2) and (%) until svimmetry is obtained with
zeroe [ 000 ar |Ex;{{‘[]}' 10,7 tneys.

With valve voltmeter to test point b on — 1 Valt
range inject 10.7 me/s o V3 grid, Tune primary
and secondary of TFT2 for roasimn T,

With voltmeter and input as (5), connect a damp-
ing resistor of 470 ohm across TFT2 primnary and
tune secondary for toaximnun, The recever H'T
shold be switched off whilst handling the damp-
ing resistor in this and subsequent operations,

Iranster damping resistor to TFT2 sccondary and
tune primary for maximo,

Kepeat (6) and |7, keeping the input sgnal level
adjusted to give about — 1 Volt DO ar B, until
correctly tuned, Remove damping resistar,



[10]

i 13)

Inject 10.7 mc/s to the top of T2 secondury wind-
ing iie., tag on coil wired to pin 2 of V2. Tune
TFT1 primary and secondary for maximum DG
at B.

Connect 470 ohm damping resistor to IFTI
primary and tune secondary for maximum DO at
13

Transfer damping resistor to TFTL secondary and
tune primary [or maximuin T at B

Repeat (100 and (11}, again keeping signal iput
level adjusted to give sbout — 1V at B, until
correctly tuned, {Note that the input level differs
little from that in (8) as the mixer grid coil tuned
to 88 — 08 me/s appears in parallel with the
sirnall, Remove damnping resistor,

With signal generator swung from 10.62 to 10.78
me /s check that the voltage at B does not vary by
more than =2dB about a level of — 1 Voll at 107
me/s. The curve should be symmetrical about
10,7 me/s and should fall away sharply outside
the band 106 to 10,8 me/s.

R.F. ALIGNMENT

Preliminary, Fit small tuning knob to allow access

theough panel opening to '1'2 and T3 cores. Reconnect
white Tead to test point B, Check that with tuning contral
fully clockwise, the pointer lies at the end of the scale
line. Clonnuet a signal generator with a source resistance
ol 75 nhms o the aerial input.

il

2]

Tnject 90 me/s, tune receiver to 90 me/'s and adjust
13 slug until signal is heard.

Tnject 1114 me/s and check that hmage is heard
(i, oscillator signal lies 10.7 me/s above signal
TreUency. If the image 1z at B30 me/s then T4
slug 1s oo far ing.

Inject 106 me/s and tune receiver until signal 1z
bieard. 10 received signal lies below 106 me/s on
Uhe scale move G0 away Trom T3 (and vice versa),

Repeat (13, (2 and (3] until both ends of the scale
are corrcet,

Tnject 98 me/s. Tune in signal and adjust ‘T'L far
maxinmun DO oat B keeping input level sufficient to
give about — 1 Volt at B.
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(6) Inject 90 mc/s. Tune signal in {(and keep tuned

with aid of

tuning indicator) and adjust T2 core

for maximumm G at B.

(1) Inject 106 me/s. Tune signal as in (6) und adjust

(A1 Repeat (6] and (7) until adjusting T2 core in eicher
direction in (71 causes 130 ar 13 to fall, Finssh at
[6).

(9] Re-agsemble chassis base plate and cover, and adjust
T3 core slightly 1o correct calibration, Replace

T2 core for increase of DO at Bo I T2 requires o

be screwed out then mowve C6 wtowards T2 f{and large tuning knob.

VICE Versa).
Each set is fully aligned before despaich and this procedure
is intended only for subsequent re-alignment should it
become necessary. No departure from this procedure is
permissible and the work should be undertaken only by a

competent radiv service engineer,
SPECIFICATION

Tuning Range 87.5 — 108 Mc/s.

Output

Consumption
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100 mV at 100 K ohms nupedance {to
be terminated by 100 K ohms across
amplificr input).

(.3 V. LEA,
330 V. 27 mA.

Yalves GRHE; 12AT7/FCC 81; 6B]6; 6BIIG;
BEHG; GALG/EBYL; 12AXT/FOCLS,
Two Hivac 249L; lamp 6.3 v. .113a.

Dimensions L™ x 3} = 6",

Weight G 1b, (2.7 Ke)



F.M. TUNER COMPONENTS LIST

It is impurtant that similar components be wsed for replacement purposes, especially as to tolerance, rating,
amd in the case of condensers, construction,

RE=ISTORS
Circuit Mo, YValue Toleramee Munubacturer  Type Remarks Ntk Mo,

R.1 100 ohm — 10% Duhbilier Bl anasF
R.2 4.7k L 1d%, Thibilier BIT PENTS
.3 35K = 1% Dhubilier BTT J090
Fv'..fr BIE = 10% Dubilier Bl 3R
.5 22K L 10% Thakilier BIT 4304
.6 47K = % Dhsleilier BTT 2048
R.7 10 T 10% Dabilier BII TR0F
B 1 TK L 10% Thihilier BT FAOF
R.1 120 vhn = e Dalalier BTT 5000
E.I'ﬂ' FEK mal {122 Dbalier BTT 20an

1 K — 105% Dubalicr B 2eny
R.12 100 ohm S N ] Thubilier BT q03F
R.13 331(_ = ¥ Drbalier BTT 2000
R.14 17K - 10% Dhubalier BTT Part of ITT, % TIRF
K13 " | L 1ags Thubnlier B 1630
R.1a 1M = 105% Ihabsilier BTT 165
R.17 81K + 10 Thakilier ITT 3R
.18 120K — 10% Thihilier Bl 19358
R.1% 1':_{f.|K — IN%a Dubilier BTl 1958
.20 220K 1 Dubilier BTT 1870
.21 100K Lk [hkilies BTT 1A
R.22 1.5M L 1. [Tulilier BT 1604
k.23 Gk = % Dhabalier BI'l J44B
R.24 Sk =LA Painton FE0EA 238
K.25 10K L Thakilier BTA 130T
B, de 10K + 105 [uabsilier ETA 2508
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RESISTORS
Circoit No,

R.27
R.2%
R.29
kK30
Rl
R.34
B33

CONDENSEIS

Circuit No,
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1
ci
C3

28

SN
O

Tulerance

Fis ik
=k
A

!
=
;

__Tolerance =
20%
2%

Dishilier
Dubilier
Dushilier
Dubilier
Diuhilier
Dubilier
Prabilier

Manufacturer  Type

Remaric
Part of IFT. 4

_ Manufacturer T

Humnix
Hunts
Humu
Hunts
Erie
Temicn
Hunis
Lemco
Tlunts
Forie
Erir
Crie
Erie
Lemcn
Flugis
l.emea
Hunts
Hunts
Lemen
Humis
Lemco
Hunts

F"lLlﬂ.-\
1’1’.41'r:11-'ff‘111."
B2
Pal

(] ;e}

T\J A
Ka500,/2000
KAS00,/ 2000
Raanos2nng
Prlvuivrene
Byt
Polystyrenr
£
B8
Paoly=tvrene
[ RRE
Polvslyrene
BIG

Part of TF1 1

Part of IFT. 2
[Part of TF']. 2

Stoch Mo,

200F
2501
2504
1R
ML) b
2HF
U504



CONDENSERS

Clircnit ™Nn. Vadue Toleranee —  Manufaclurer Type Remarks Stock N
23 2ipF G Lemco Polystyrene Partof TFT. 3 SH1A
C24 A1 a0 ITunts BRI SORTS
(25 ST 20% Humnrs BI¥5 3138
(126 47pT 3n Lemcwe Polystyrene Parvtof TR, 3 D34A
027 2uF - T Elkoaneld €1 ERIEY
28 OluF Mo TTunts RIS ST
iz 17pl 3% Lermco Polyarvrene  Partof IFT. 4 5344
CEn i pF g Lemeo Polvetyrene  Parrof THT. 4 5204
2351 GHpF Lemea Polvstyrens  Partof 1F1. 4 5204
h2 +IpF Lenca Prlystyrene ¥itA
a3 4l Hur:ts BLLG J01A
LT 1000pT [.emeo Polveryrene Fuor S0wec de-emphasis 516H

- 13IpF Lemen Palvarvrene For 70asec de-emphasis 3130
55 ApF [Tunts BI} G 30lA
{15 1000nd y AT AT s
o 10000F I TOC SCTH 310/ 516§
.58 RuF -- Hunts JE4G 47403
i34 1000pF s ‘ pa— o
(241} 1000pF - TCC 2CTTIT 510/W S16F
C4l 4.7pF Spl Ere PLOOA 5484
42 1000RE firrt i T
(43 IN00pE ! - TG 2OTHSI0/W 516F
Gt 1008 RF e - e SIET
can 10005F } — rec SOTHS0 W S16F
8510 [o0npk - T —— -
b i660 SF _ E TOo DUTHE L0 W 3L4F
48 f.pl SpF Frie NATOA 3478
C49 Lapk h Erie NIF0A 15A

CHIKES

Ll & L2 Dhubilier i 4204

NOTE,—The above component delails cefer to FM Tuners Series O, serial nomber 19062 and above, For earlier
milels see previens issues of Instruction Boolklets.
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SECoCHDRRY SECONDARRY
caq \ET - FTe. \FT3
g +C+ O (v 4 RS s Cc2 x| c2o \ CZ24+ Rz c22 Rig- cit r.:t- (-1 - 3 BIT
\ \ || \ \ \ \ (< g
R \ \ \ ‘ h
A
R7 vz cis <l Rs ‘- I:li: R HVS\Clq\CEJ xa Ve c23 2 | c27 R3| vS R3Z
\
N \ "e \
s X \
N ‘ \
\ {\
\ |I \ \
b \ \" \
cio ', \ \ y o
4 ' i 1 i "_ i il H
g 8° /
i i ; 2 V.
‘:;%s ; 2% - i3 £ i o ¢
- fh | = - SRR L
5, N L ; o W ;
5 5 . i
| - ik 3 1
it g & % - S i A I
: 3 | |
(= 3 cia R2& | Ci1B RE TE:‘; rR23|C35 | C25 Rxgx\ R20 R22
Rz ci3  Res C3g RIO cE2 RIl c33 st R33
TCH3
TO PR TOPLZ
FRINMARIES OF IFTL. LFTZ2 & ILFT4 R 30 1S BETWEEN NEON
ARE TUNED FROM OTWER END, INDICATORS vag&va
FM TUNER, SERIAL NO. 19062 AND ABOVE

SECoMDRR Y
LET. &

csoe

RzT

(o83

RIS
Riq

Rz¢
c3d

L)

Vo

L3
+H37



CIRCUIT DIAGRAM FM TUNER, SERIAL NO. 19062 AND ABOVE
Rz R
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How to load the ‘““Belling-Lee” Coaxial Aerial Plug L.734/P

PLUE MOULDING CEWTRE COLLET
EFIN IS?EHII.'I' SOmbUTo: !I.AID ,Lm'

IRSULLNT

CLAMPING
WUT,

=

Trim feeder by removing 17 outer cover, 17 of bruid and §* of insulant,

Slide clumping nut and collel on to feeder aml splay the braid,

Push eentre conductor throngh plug pin as far as possible aml beml
sharply for suldering. Sulder amd frim.

Slide collet up to splayed ends of breaid and feim beaid fosh with plog
merdding, nsing knile aszainst colled,

'ush assembly home into plug so that collet enters it Serew nul on
firmly to grip feeder. The plug pin must be Grm,

In the case of feeder larger than 0.2017 din over cover, the hole in the
collet clamp encireles braid only,

[H%]

{h)

{r)

{ehd

()

— ALWAYS —

Avuid scoring  eentre condoetor
amd bradd when removing insn-
lamt.

Solder  the  conductor  with a
quick iron, to aveid welting the
cable and plug Insulant,

Trim loose emids Lo avoid short
cirruiting,

Fosure that the eclaws of the
collet are the correct way round
su as o grip the ouler sheath,

Avold twisting eable when re-
wssembling plug, us this tends to
break the conductor,

By courtesy of Belling & Lee. Ltd,, G Cambridge Road, Fnfield, Middlesex
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