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HREE wavebands are provided in tle
Ferguson 209A, a 3-valve (plus rectifier)
designed for

superhet

A.C. mains of 200-250 V, 50-100 ¢/s.
range is 15.7-55.7 m.

S.W.
is used for

the mains input,

is **live” to the mains.

The 209L is similar to the 209A,
transformer is fitted with tappings for 100-115 V,

120-130 V,
The
mains of 40 c/s.

Release date and original price:
1948 ; £16 bs 6d, plus purchase tax, either model.

200-220 V and 230-250 V,
120-130 V tapping may be used for 110 V

CIRCUIT DESCRIPTION

Aerial input is via series capacitors G2, €5
(S8.W.) and €3 (M.W., L.W
L1 (S.W.), L2 (M.W.) and L3 (L.W.) to single-
tuned circuits L4, €29 (S.W.), L5, G29 (M.W.)
c29 (L.W.),
hexode valve (V1,

and L6,

operating

which precede a triode
Mullard metallized ECH3i)
as frequency changer.
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L9 (S.W.), L10
(L.W.) are tuned by €35, with

Triode oscillator anode coils
(M.W.) and L11

881
& L

C ] X i CAPACITORS Values | Loca-
parallel trimming by €32 (S.W.), 633 (M.W.) (uF) | tions
and €34 (L.W.) and series tracking by G10 I - - | |
(8.W.), 611, €30 (M.W.) and €31 (L.W.). Lo hu(hh(hlnr 0-005 | H5 |

Second valve (V2, Mullard metallized EF39) 2 : L e 1|»ul- 0-:00003 | F4
is a variable-mu R.F. pentode operating as inter- 3 . 0-00007 F4
mediate frequency amplifier with tuned trans- C4 A.f.rj.{]:,_\\‘ unn.... 0-00015 ¥3
former couplings €86, L12, L13, €37 and L14, 5 S.W. top T coup-

L15, C38. ling 5 - 0-000005 | G4

Intermediate frequency 470 ke/s. | 8 V1 hex. C.0¢. de-

Diode second detector is part of double diode | coup. . 0-1 LG4
pentode output valve (V3, Mullard metallized | Q7 ‘ S.G.s lIHUlIlJlllLL 0-1 F4
EBL31). Audio frequency component in rectified s | V1 eath. by-pass ... 0-1 H4
output is developed across manual volume con- 9 V1 ose. CuG (0001 ! Hb
tml R11, which is the diode load resistor, and 10 Ose. S W, tracker. 0-00355 ! H4
pd via A.F. coupling capacitor €19, C.G. 11 Ose. MW, trac }\m 0-00025 H4
resistor R12, and grid stopper R13, to control 12 Ose. anode coup. ... 0-0001 H4

(Continued Col. 1 overleaf) 13 V2 (LG, decoup. ... 0-1 F4

(14 | V2 cath. by-pass .. 0-1 G5

COMPONENTS AND VALUES CL5 1V 13, by-passe e D
N | (16 } S Rypanses 0-0001 F5

| C17* V3 cath. by-pass ... [ 250 C4

RESISTORS Values | Toea- | 18 AV (-uu‘;,}'i“g 0-00005 D5

(ohms) | tions C19 AF. coupling 0-01 | C4

—————— €20 | LF. by-pass 2oL oooor | es

R1 V1 hex. C.G. decoup. | 1,000,000 G4 (21% | H.T. feed decoup. ... 230 B1

operation from R2 S.G.’s HUT. feed 22000 | ¥5 (22 e CajERes e 0-005 —

The R3 V1 fixed G.B. 220 | Hb | (23 H.T. smoothing c: 160 | B1

An ‘auto-transformer R4 V1 osc. C.G. 50,000 H5 (24* } pacitors .. 240 Bl
and the chassis R5 Oscillator ~ stabiliz- { 47 | H4 025 Mains R.F. h\'pz 0-01 Cc3

R6 | resistors .. o 2,200 | H4 26 ‘ Aerial S.W. trim 0-00005 | G4

but its mains R7 Ose. anode load 22,000 1 G5 27 Aerial MW, trim.... | 0-00005 | G3

R8 V2 fixed G.B. .. 330 | G5 €287 | Aerial L.W. trim.. 0-00005 | G3

50-100 ¢/s. R9 LY. stopper 50,000 15 29 Aerial tuning - 0-000528§ A1l

R10 A. decoupling 470,000 | F5 30 Osc. M.W. track . 0-0003 G4

R11 Volume control 500,000 | €3 | C31 Osc. L.W. track 0-0003 | G4

September R12 | V3 C.G. resistor 680,000 { D4 0321 Osc. §.W. trim. 0-00005 | H3

RI13 | ‘:i(,G,stnpper 50,000 | D4 | | (33 | Ose. MW, trim. 0-00005 | H3

R14 | H.T. feed resistor... 3,300 | D5 | | (34% | Ose. LW, trim. 0-00005 | H3

R15 V3 fixed G.B., 100 | D5 | | C35 Oscillator tuning ... 0-000528§ Al

R16 A.V.C. delay re- 220 | D5 | 36 1st 1.F. trans { 000018 | A2

) and coupling coils N sistors X [ ‘ C371 | former tuning ... 000018 | A2

R17 A.V.C. diode load 680,000  E5 | | C38% |~ 2nd LF. sec. tuning 00002 | A2

R18 | resistors 680,000 | E5 | | o l

R19 | H.T. ~m()ollmu,h e —

| sistor .. - 1,200 | B1 * Electrolytic, t@Variable.’p  {{ Pre-set.
! § ““ Swing i
R143
.
—
R7% 3
3 €38
e T
=
Cl2%
i — et a9
L9 s7 ik
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) et
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% T e 1 <el 2 |20
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188 CTi [ |
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SCALE LAMPS

Circuit diagram of the Fer-
guson 209A, with the wave-
band switch unit S1-S9 inset
in the top left-hand corner.
Ri13 is omitted in a few early °
chassis.  The 209L has dif-
ferent mains voltage tappings.
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Approx.
| OTHER COMPONENTS Values — Loca
| (ohms)  tions |
! L1 | 3-8
| L2 rAerial coupling coils{ | 6.2 é
| L3 ] [ 620 g
| L4 A | Very low G4 |
‘ L5 [f:\(-riﬂltuning(-nilh { ‘ 3-8 ¥3
| L6 J 250 F3
| L7 Oscillator I‘(‘.‘l(‘fi()l[{ 0 H4
‘Lts } coils | 4.: H3
| %?0 U.\‘((_-i)llitur tuning ﬁ";
| T olls 65 H3
Li2 . Pri. | 7.5 A2
| 113 }ist‘ LF. trans. See, | 5 A2
T 9
i‘}g }an LF. trans, ﬂzl, | 4‘7’ ‘-: f:z
| L16 Speech coil 1.5 ==
T1 Speaker Pri. 350:0 —
trans. Sec. 0-3 | —
| Pri., total 730 | B1
| T2 Mains J Heat. sec., ‘ Very low | BI
trans.) Rect. heat
sec.,, ... | Very low | Bl
S1-9 W/band switches... | - H5
810, |
SI1 Mains sw.,g’d R11 | ~

Circuit Description—Continued

grid of pentode section. I.F. filtering by €15,
R9, €16 in diode circuit and €20, R13 in pentode
C.G. circuit.

Second diode of W3, fed from L15 via Cc18,
provides D.C. potentials which are developed
across load resistors R17, R18, tapped off, and
fed back through decoupling circuits as G.B.
to F.C. and LF. valves, giving A.V.C.

H.T. current is supplied by half-wave rectifier
(V4, Mullard AZ31) operating with its anodes
wired in parallel from the extended primary
winding of the heater transformer T2, which
forms an auto transformer.

DISMANTLING THE SET

Almost unimpeded access to the chassis under-
side may be obtained upon sliding out the de-
tachable hottom cover (two round-head wood
serews and metal tongues, inside cabinet).
Removing Chassis.—Remove the three control

knobs (two recessed grub screws each, inside

cabinet), and the four 2BA screws (with metal
washers) securing the side members to the
hase of the cabinet;

To free the chassis entirely unsolder the four
coloured leads at tags on the speaker trans-
former, and the brown earthing lead.

When replacing, note that the retaining scre
are covered by dises of insulating materi:

The four leads to the speaker transformer
should be resoldered as follows, numbering
the tags on the connecting panel from top
to bottom: 1, yellow; 2, black; 3, no con-
nection; 4, red; 5, green. The brown lead
goes to a soldering tag beneath the upper
right-hand fixing nut. ,

Removing Speaker.—Remove chassis as previ-
ously described, loosen the nuts of the thiree
speaker retaining clamps,

When replacing, the transformer should point
to the upper left-hand corner of the cabinet,
and the leads should be reconnected as pre-
viously described.
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| Plan view of the
i chassis. Rig is a
| wire-wound resis-
! tor, rated at §W,
| mounted on the
| mains transformer
i T2. C22is mounted
E on the speaker unit,
i and is not seen in
i .our illustration.
1
1
1
I

GENERAL NOTES

Switches.—81-89 are the waveband switches

ganged in a single rotary unit beneath the
chas The unit is indicated in our under-
chassis view, where an arrow indicates the direc-

tion in which it is viewed in the diagram inset
in the top left-hand corner of the circuit dia-
gram overleaf, where the unit is shown in detail.

The table helow gives the switeh positions for
three

the control settings, starting from the

Three-quarter i
end view of |
the drive cord |

system. |

L - - — ———

ully anti-clockwise (5.W.) position of the con-
irol. A dash Indicates open, and G, closed.
Scale Lamps.—The scale is edge-lit by two
amps, with M.E.S. bases and small clear spheri-
cal bulbs, rated at 6.5 V, 0.3 A.
External Speaker.—Two sockets are provided

Switch
ST — c
82 (=]

83 ===
N4

Under-chassis view. The voltage adjustrnent socket is an octal valve holder.
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a low impedance

at the rear of the chassis for
(2-3 ) external speaker.
Mains Voltage Adjustment.—A strap which
bridges together two sockets on an octal valve
holder provides the adjusting device, the strap

consisting of a three-pin plug, two pins of which
are connected together. Two of the pins are
diametrically opposite each other (say pins 1
and 5), while the third is off-set (say at pin
4). The two connected together are then 1 and
4, pin 5 heing blank.

Drive Cord Replacement.—Ahout five feet of
flax fishing line is required for the drive cord,
which is run as shown in the sketch (col. 2),
where it is viewed at a three-quarter angle
from the drum end, with the gang at maximum
and the chassis lying on its back. The coTd
turns through a right-angle round the front
bottom right-hand corner of the chassis.

CIRCUIT ALIGNMENT

I.F. Stages.—Connect signal generator via an
0.1 uF capacitor in the * live lead, to control
grid (top cap) of V1 and the E socket, after
removing the original top cap connector and
connecting a 500,000 ) resistor between the top
cap of the valve and chassis. Switch set to
M.W., tune to 200 m on scale, turn the volume
control to maximum, feed in a 470 ke/s
(638.3 m) signal, and adjust G636, €37 and €38
(location reference A2) for maximum output.
Finally, remove the 500,000 €2 resistor and replace
the original top cap connector.

R.F. and Oscillator Stages.—With the gang
at maximum ecapacitance the cursor should be
coincident with the high wavelength ends of
the three scales. Transfer * live signal genera-
tor lead to A socket, via a suitable dummy
aerial.  Three alignment calibration points are
marked on the top edge of the scale.

S.W.—Switch set to S.W., tune to 19 m on
scale, feed in a 19 m (15.79 Me/s) signal, and
adjust G32 (H3) and €26 (G4) for maximum
output. Tune to 50 m on scale, feed in a 50 m
(6 Mc/s) signal, and check calibration, cor-
recting any error by adjustment to the position
of the end turn of L9 (H4).

M.W.—Switch set to M.W., tune to 214.3 m
on scale, feed in a 214.3 m (1,400 ke/s) signal,
and adjust €33 (H3) and G27 (G3) for maximum
output. Tune to 500 m on scale, feed in a
500 m (600 Kke/s) signal, and adjust €30 ((i4)
for maximum output. Repeat these operations.

L.W.—Switch set to L.W., tuneto 800 m on
scale, feed in an 800 m (375 ke/s) signal, and
adjust €34 (H3) and C28 (G3) for maximum
output. Tune to 1,875 m on scale, feed in
1875 m (160 ke/s) signal, and adjust €31 (G4
for maximum output. Repeat these operations.

VALVE ANALYSIS

Valve voltages and currents given in the table
below are those measured in our receiver when
it was operating on mains of 230 V.

Voltages were measured on the 400 V scale
of a model 7 Avometer. chassis being the nega-
tive connection.

Anode | Anode | Screen | Screen
Voltage Current \'0[1;:120 Current!

‘ (V) | (mA) (V) (mA)
| [ 260 43 3
| V1 ECH35 [v Oscillator 107 30
| L103 | 4.4
V2 EF39 260 72 | 107 21
| V3 EBL31 | 248 350 217 1+0)
V4 AZ:1 + - —
|
T3156 VAL
S.E.r.
ANA





