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HREE versions are made of the Fer-

guson 207 : the 207A, for A.C.

mains only of 200-250 V ; the 207L
for A.C. mains only of 100-250 V ; and the
207U, for A.C. or D.C. mains of 200-250 V.
All versions are suitable for mains ire-
quencies of 50-100 ¢/s.

The difference between the two A.C.
versions is confined to the mains trans-
former primary, but either A.C. version
can be converted to an A.C./D.C. version
by replacing the power unit and valves
and rewiring the heaters. The two power
units are shown separately in our circuit
diagram, where seven leads on each show
clearly how either may be connected to
the main chassis. Ineither case the chassis
is ““live” to the mains.

The 207 is a 4-valve (plus rectifier)
3-band superhet, with provision for two
pre-set M.W. stations in the fourth and
fifth positions (PS2 and PS1) of the wave-
band switch. The ranges are 1653 m, 197-
577.5 m, and 690-2015 m.

Release date, all models, October, 1947,
Original prices: 20714, 207U, £24 plus
purchase tax; 2071 is available only for
export,
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FERGUSON 207

COVERING AC. and AC./D.C. VERSIONS

CIRCUIT DESCRIPTION

Aerial input is via series capacitor C1
and coupling coils L1 (S.W.), L2 (M.W.)
and L3 (L.W.) to single-tuned circuits
La, C29 (S.W.), L5, €29 (M.W.) and L8,
C29 (L..W.). For pre-set tuning in the
aerial circuit on M.W., €34 is replaced by
pre-set trimmer type capacitors G32 and
C33, selected by switches 89, $10 at the
fourth and fifth positions of the waveband
switch.

First valve (V1, Mullard metallized ECH
35) is a triode-hexode operating as fre-
quency changer with internal coupling.
For manual operation triode oscillator
anode coils L9 (S.W.), L10 (M.W.) and
L1t (L.W.) are tuned by C39. Parallel

trimming by €38 (S.W.), C35 (M.W.)
and €36 (L.W.); series tracking by
€9 (S.W.), G10 (M.W.) and C11,
C31 (LW, Reaction  coupling to

grid circuit 1s obtained from €11 on L. W,
reaction coil L8 on M. W., and from L7
and C9 on S.W.

For pre-set tuning all the foregoing cir-
cuits are disconnected and replaced by one
of the iron-dust cored pre-set coils L14,
L15, which are tuned by €12 and selected
by $25, $26. Reaction coupling is then by
L12 or L13 via $15, S16.

Second valve (V2, Mullard metallized
EF39) is a variable-mu R.F. pentode
operating as intermediate frequency am-
plifier with transformer couplings.

Intermediate frequency 470 kc/s.

Diode second detector is part of double
diode triode valve (V3, Mullard metallized
EBG33). Audio-frequency component in
rectified output is developed across manual
volume control R12, which is also the
diode load vesistor, and passed via A.F.
coupling capacitor €20 to C.G. of triode
section, which operates as A F. amplifier.
LF. filtering by G17, R11 and G18 in
diode circuit, and G21 in triode anode cir-
cuit.

Second diode of V3, fed from V2 anode
via €19, provides D.C. potentials, which
are developed across load resistors R17,
R18 and fed back via decoupling circuits
as G.B. to F.C. and LF. valves, giving
AV.C.

Resistance-capacitance coupling by R16,
€22 and R19, via grid stopper R21, be-
tween triode and pentode output valve
(Va, Mullard EL33). Variable tone con-
trol in C.G. circuit by G23, R20, and fixed
tone correction by €G24 in anode circuit.
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£ Circuit diagram of the Ferguson 207 series. To the
right of the main circuit are shown the two power
units, either of which can be read on to the main
circuit according to whether the A.C. or A.C./D.C.
diagram is required, allowance being made for the
modified heater circuit. The circuits beneath the
main chassis line are the pre-set oscillator tuners,
= associated wiht €32, C33 in the aerial circuit.
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wave rectifying valve (V6, Mullard CY31)
which, with D.C. mains, behaves as a low
resistance. Smoothing by iron-cored
choke L21 and electrolytic

capacitors G27 r“L
and G26. The H.T. feed to V3 triode 2
anode via R15 is decoupled by G44. R.F. :i
filtering by €85 in the H.T. circuit and O3
C46 in the mains input circuit. The valve C6 V1 S.G. duﬂuvlllm
heater chain, scale lamps, V6 heater and [} H :"i‘m‘h(\’ pags L.
the cun'gnt n_:guln‘tmg barretter (Atlas 9 O=c. 8.W. tracke:
150/ A4) in series are connected across the :‘:‘I' :5;( l“\\“ flﬂ' ker
o g ) Dse. L.W. tracker...
mains input. 1z ?.S. tuning ...
CL3 inode coup. ...
Cl4 V2 (.G, decoup. ...
it " ¢ SR CLl5 V2 85.G. decoup. ...
COMPONENTS AND VALUES CL6 V2 cath. by-pass
The appearance of the Ferguson 207 . CL7 I.F. by-pass
receivers. 1R pacitors ...
RESISTORS Values  Loca- CLe A V.C. coupling
(ohms) tion €20 A F. mupling
+ e e e €21 I.F. by-pass
Power Supplies R1 \ 1 hex. (".G. def'uup- 1,000,000  H?7 ("i“.i AF. coupling
5 3 e T curr T R2 V1 S.G. t-cri 100,000 = J8 €23 Tone control

,hl the A.C . version, H-'-l "( urvent is bul)d R3 | VI fixed G.B 500 K8 24 Tone corrector ..
plied by hall-wave rectifier (V5, Mullar R4 Viose (LG . 50,000 K8 C25* V4 cath, by-pass ...
AZ31) operating with its anodes strapped R5 Osc, S.W.stab. ... 30 0 J7 €26* VH.T. ~monthing{
c - S . Sy R6 Osc. LW, stab. . 8,200 1I6 C27* capacitors .
s pdld]ie]. from ‘the.e.ftomled I}{Illlldl}v 01_ R7 Ose, H.T. feed 25,000  J8 C2u* H.T. feed decoup. ...
the heater transformer T2, which forms g V2 C.G. decoup. LO00000  HY €207 Acrial S.W. trim...
an auto-transformer. Sinoothing by re- RO V2 8.G. feed - 100,000 H7? C30% Aerial MW trim....
sistor R23 and electrolytic capacitors €27 R10 | V2 fixed G.B. .. OIS = G313 Acrial LW, trim....
. T H.T "f od to V3 triod | RI11 l:h . stopper . }OUJIIM 37 (‘L, .~\w-r!u! P.5.2 tune...
and C26. N lalodl, uEEE U@ ROEE R12 Volume control 500,000 D3 €33 Aecrial P.S.1 tune...
anode via R15 is decoupled by C28. Fuses | R13 V3 (.G resistor 2,000,000 G7 C34f  Aerial tuning -
F1, F2 protect the mains input circuit. | R14 | V3 GB., AV ac - GB5 s MW, trim, ..

In the A.C./D.C. version, the A.C. | g5 AR | p Lo :

n the A.L./U.L. 011, caLL R15 .d resistor... 10,000 K6 C37
power unit, shown in our diagramslightly | Ri16 | V3 triode load . 250,000  F7 038

. 3 . s cireuit. 1 R17 A.V.C. diode !n:ld 680,000  H7 39 0s ml! m)r tuning .
bpdre(l, lﬁ?m tt}}le n;m(“ rIe)L?\l\ er ur(,‘lnt, -ts R18 gtors . 680,000 | H7 1 1st 1.F. tr.mslurmvr
replaced by the . power unit, R19 . resistor 680,000 | F7 11 tuning ...
shown be yOlld it. Ih(‘ seven leads ter- R20 | Tone control 100,000 E7 C42 }’mll F. trnmxfunm[{

inated in arrow-heads replace those of R21 | V4 C.G. stopper 5000 F7 C43 _ tuning oo
Lr};lndie(} "“t 1(,)wl “l $ iy !i{ e N R22 | V4 G.B. resistor ... 150 F7 C4 H.T. feed decoup.

e Rl un_l vy AN "_3 va ”e, 1eaters are | R23 H.T. smoothing 1,200  C1 C4h H.T. R.F. by-]
rewired to form a series chain as shown R24 V6 surge limiter . 100 46 Mains R.F. by-pas
beneath the circuit, ) I

H.T. current is Supphed by IL.H.C. half- * Rlectrolytic. + Variable. t Pre-set. §  Swing
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CAPACITORS

FERG UEON
207

Values
(uk) i

0-0002;
0-005 L7
0-0001 K6
0-000005 K6 |
005 Kt
01 J7
0-0001 J7
0-1
0-005
0-000515
0-0001
000025
0-0001
0-05
0-1

0-1
0-0001
0-:0001
0-0001
0-:02
0-0001
0-02
0-005
0-002
250

16-0
16-0

10
0-00005
0-00005
0-00005
0-00015
0-0004
0-000483 §
0-00005
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value, minimum to maXimum,
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Approx,
OTHER COMPONENTS Values Loca
(ohms tion=
}:‘], Aerial couw]ing{ ::::
L3 | coils 265 Kol
L4 “ J’ Very low K6
L5 tAerial tuning coils 3:5 K6
L6 | I 220 Ko
L7 1 Oscillator l‘l‘:l('ti()“{ 0-1 J6
L8 coils 5 J6
C - . 3
=:':” Lli»ri‘hlnhnr tuninﬂ{ \{[3_'\“]‘ W :::
py | [ colls - 60 J6
112 P.8.2 react. coil 2:0 Js
L13 P.5.1 react. coil 14 J7
14 P.S.2 tuning coil ... | g
L15 P.S.1 tuning coil ... 1-4 J7
L16 Y 1st LF.f Pri. 80 (X!
L17  f trans. | Sec. .. R0 4
L18 }2:)(! LF.f Pri. ... 80 D4
L19 trans. L Sec, - 80 D4
L20 Speech coil 2-0 -
121 H.T. choke 1300 -
T1 Speakerf Pri. 245-0 -
trans.l Sec. 03 —
Pri., total 850 2
T2 Mains ) Htr. sec. ... 0-15 c2
trans.) Rect. heat.
sec. .. 0-1 ¥
W/band switches ... -— K7
Mains switches,
ganged R20 F7
Mains fuses, 10 A. D2

VALVE ANALYSIS

Valve voltages and currents given in the table
below are those measured in our receivers when
they were operating from A.C. mains of 232 V,
using the 220-230 V tapping on the mains trans-
former in the case of the A.C. model. The
receivers were tuned to the lowest wavelength

on the M.W. band, with volume controls at
Anode | Anode | Screen  Sereen
Valve Voltage Current Voltage Current
V) (mA) (V) (mA)
| AU, Model
| {283 2-6
| V1 BCH3S { Oscillator } 150 14
| 82 5:3
| V2 EF39 283 59 | 92 1-6
| V3 E 3| 07 | — ~
| V4 EL3: ‘ 34-0 230 36
| V5 AZ3 320* — = -
| A.C./D.C. Model
210 | 10
} Vi | { Oscijlator 62 1-3
| 104 39
V2 210 4-0 62 1-2
V3 36 0-4 — .
| V4 200 36-0 160 &)
| V6 317 — — = =

* Anode, AC.
+ Cathode to chassis 223 V, D.C.
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Waveband Switch Unit Diagrams

Diagrams of the two waveband switch

units, drawn as seen when viewed from

the power unit end of an inverted

chassis. B indicates a blank tag.

The associated table is on the right
of the diagrams.

maximum and tone controls in the *“deep”
position, but there was mno signal input.

Voltages were measured on the 400 V scale
of a model 7 Universal Avometer, chassis being
the negative connection.

DISMANTLING THE SET

Almost unimpeded access to the under-side
of the chassis may be obtained upon removal
of the bottom cover (six round-head wood
screws with washers).

Removing Chassis.—Remove two control knobs
(two recessed grub screws each inside cahinet)
at either side of the ecabinet, and unclip the
scale lamp holders;

from the underside of the cabinet remove the
fibre covers over the heads of the chassis
retaining screws, extract the four screws (wit
metal washers), and slide out the chassis to
the extent of the speaker leads.

Plan view of the A.C. chassis. If the power unir is replaced, it applies equally to the

A.C. D.C, version.
indicated on the chassis deck.

The two pre-set station oscillator adjustments Li4, Lx§ are
The aerial circuit adjustments C32, C33 are shown

in the under-chassis view.

and Table

Switeh S.W, EMWL .S,
Sl (o] = -~ » iy
82 — c C [+
53 I C = = | | = |
St I ¢ (o3 = i | — |
85 c = — | - | —
S6 - (o] = | = | =
ST — — =2 C (o]
33 — c - il
— — — C =— |
- - — ‘ — c |
[e] C c | =
c - — | =
— c S = |
- C ‘ = — |
- - — | e | =
- — - | C
} o c — —
e - — | — — |
(o] (o] = | = | = |
i 5 —_ c | — |
1 — — = = (o]
| c Ju— —_ | —_ —
el Z|= =
. c | — .
= R o
- - — Cc
Cc c Cc = ==

To free the chassis entirely, unsolder the black
lead from a tag heneath the upper right-hand
speaker fixing nut, and the two leads from
the connecting panel on the speaker input
transformer.

When replacing, reconnect the red lead and
black /brown lead to tags on the speaker
input transformer, and the black lead to the
earthing tag on the speaker chassis. Do not
omit the replacement of the insulating covers
over the heads of the chassis retaining screws,

Removing Speaker.—Remove chassis as previously
deseribed, and extract the two round-head
wood serews securing the extension speaker
socket panel to the ecabinet;

Joosen the nuts of the four speaker retaining
clamps and lift out speaker.

When replacing, the connecting panel on the
input transformer should point to the top
left-hand corner of the cabinet.

GENERAL NOTES

switches,—81-827 are the waveband and
pre-set station switches, ganged in two
rotary units beneath the chassis. These
are indicated in our under-chassis view,
and shown in detail in the diagrams in
col. 2, where they are drawn as seen when
viewed from the mains input end of an
inverted chassis.

The table (above) gives the switch posi-
tions for the five control settings, starting
from the fully anti-clockwise position of
the control knob. A dash indicates open,
and C, closed.

$28, §29 are the Q.M.B. mains switches,
ganged with the tone control R20.

Scale Lamps.—These are two Osram
lamps with clear spherical bulbs and
M.E.S. bases. They are rated at 6.5 V

(or 6.2 V), 0.3 A for any of the three
versions of chassis.

External Speaker.—Two sockets are pro-
vided on a panel at the rear of the cabinet
for the connection of a low impedance
(about 2 Q) external speaker.

Capacitors G26, C27.—These are two dry
electrolytics in a tubular cardboard con-
tainer mounted in a clip beneath the
chassis.

Both are vated alt 16 pF, 450 V D.C.
working, but the red tag is the positive
of the reservoir section (C27) and the
vellow one that of the other (C26). The
black tag is the common negative con-
nection.

Chassis Divergencies.—R5, which iz
quoted in our component tables as 30(,
may be anything between 20 Q2 and 40 €.



Under-chassis view.
C28 is mounted on
the power unit chas-
sis, but the C26,
C27.unit is mounted
on the side of the
main chassis. The
waveband  switch
units (marked 1 and
2 in diamonds) are
indicated on the
right, but they are
viewed from the
left in the diagrams
in col. 2, as indi-
cated by the arrows
here.

C17, which was returned to chassis in oar
sample, may be returned to V3 cathode.
If wired as in our diagram, it should be
altered to the latter arrangement if sig-
nals are distorted when the volume control
is near to minimum. A 51,000 € re-
sistor may be found in parallel with L6.

In most A.C. versions, a 0.1 xF tubular
capacitor is connected between the H.T.
positive line (at the output end of R23)
and chassis, like Ca5 in the A.C./D.C.
version, and this should be added if not
already there. R24 and C46 ma) be
omitted from early A.C./D.C. versions.

A.C. to A.C./D.C. Conversion.—-The

Sketch showing the

tuning drive
system, the centre of the front section
being broken to reduce its length. It is
viewed from the right-hand front
corner, with the gang at minimum.
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and V3 are the same types in either ver-
sion. The complete ranges of valves for
the two versions are given in the table
in ‘“Valve Analysis” in col. 1.

DRIVE CORD REPLACEMENT

Five feet of cord is sufficient to replace
the drive cord and leave ample length
for tieing off. To set drive drum cor-
rectly, slacken fixing screws in the boss,
turn the gang to minimum, and turn the
drum anti-clockwise (viewed from its open
side) to its stop, and tighten up fixing
screws. It will then be in the position

components shown in the two power unit
diagrams, separated from the main circuit
and to the right of it in our circuit dia-
gram overleaf, can be removed as a com-
plete assembly if the seven leads arc un-
soldered at the points indicated and the
four fixing bolts, holding the power unit
to the main chassis deck, are rempved.

Thus to convert an A.C. mains version
to an A.C./D.C. version, the power units
can be exchanged. In addition, however,
a different range of valves must be used
and their heaters must be wired in series.
The scale lamps are wired differently also,
but this is automatically corrected in re-
placing the power unmit,

Replacing the valves involves only
changing V1, V& and the rectifier, a< V2

Printed in

shown in our sketch (above), where the
scale has been removed,

Tie one end of the cord to the free end
of the spring, run it over the small pulley,
out through the gap in the drum, round
the other three pullevs as shown in the
sketch, round the drum, and return
through the gap round the other side of
the small pulley, tieing off finally again
on the free end of the spring, whose ten-
sion should be sufficient to prevent any
slackness in the cord.

The cursor should be adjusted so that
it covers the high wavelength ends of the
scales when the gang is at maximum. If
the two clamping screws on the carrier are
slackened, it can be slid along the cord
as required.
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CIRCUIT ALIGNMENT

I.F. Stages.—Connect signal generator,
via an 0.1 uF capacitor in each lead, to
control grid (top cap) of V1 and chassis,
removing the original top cap connector,
but connecting a 500,000 € resistor be-
tween the top cap of the valve and chassis.

Switch set to M.W., turn the volume
control to maximum, and tune to 197 m
on scale. Feed in a 470 ke/s (638.3 m)
signal, and adjust C40, C41, C42 and C43
(chassis locations €4, D4) for maximum
output, keeping the input small to avoid
A.V.C. action.  Finally, remove the
500,000 € resistor and replace top cap.

R.F. and Oscillator Stages.—With the
gang at maximum capacitance check that
the cursor is vertical and that it coincides
with the high wavelength ends of the three
scales. If any error exists, slacken the
two screws clamping the cursor carriage
to the drive cord, adjust the carriage, and
tighten the clamping screws.

S.W.—Switch set to S.W., tune to
18 Mc/s on scale, feed in an 18 Mc/s
(16.67 m) signal, and adjust C38 (B2) and
€29 (A2) for maximum output. If two
peaks are found for €38, choose the one
involving the lesser capacitance.

M. W, —Switch set to M.W., tune to
200 m on scale, feed in a 200 m (1,500
ke/s) signal, and adjust €35 (B2) and

C30 (AZ) for maximum output. Check
calibration at 500 m.
L.W.—Switch set to T.W., tune to

750 m on scale, feed in a 750 m (450 ke/s)
signal, and adjust €36 (B2) and C31 (AZ)
for maximum output. Tune to 1,875 m
on scale, feed in an 1,876 m (160 kc/s)
signal, and adjust G387 (B2) for maximum
output. Repeat these adjustments until
no improvement can be obtained.

PRE-SET STATION SETTING

The average wavelength coverage of
each pre-set circuit is : P.S.1, 200-325 m ;
P.S.2, 325-545 m. To set either circuit,
switch to the appropriate position on the
waveband switch and adjust the core of
L15 (B3) (P.S.1) or L14 (B4) (P.S.2),
and €33 (K8) (P.S.1) or €32 (K.8) (P.5.2)
for maximum output on the desired trans-
mission.  Bear in mind that the chassis
may be ‘“‘live’ to earth.

England th7 The Cornwall Press Lid., Paris Garden, London, S.E.1. *





