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REVISED ISSUE OF
SERVICE SHEET No. ,302

O

WO short-wave bands are employed
in the Ferguson 503, an "eight-
valve (plus rect.), four-band

superhet designed for AC mains of 200-
250 V, 56-60 c/s. The two SW bands
cover 12-35 m (designated SWI1) and
25-70 m (designated .SW2).

An identical chassis is employed in the
503C console and 503RG . radiogram

- models, and the range is repeated with

small modifications- in the 503T table,
503CT console and 503RGT radiogram
models, but the “T” models cover:
short-wave ranges of 16-50 m (SW1) and -
75-175 m (SW2). The differences in these
models are explained under -‘503T,
503CT, 503RGT Modifications,” overleaf.
Both of the radiograms are fitted with
record changers. .
Release date, all models : August, 1937,
Original prices: 503 and 5037, £16 16s. ;
503C and 503C7, £21; 503RG and .
503RGT, £42. :

Supplement to The Wireless &
Electrical Trader, Fuly 29, 1944~

FERGUSON 503

503C, 503RG, 503T, 503CT, 503RGT

© CIRCUIT DESCRIPTION
Aerial input on SW is via series con-
densers C1, €2, C3 and switch $2 to
single-tuned circuits L2, €37 (SW1) and

L3, €37 (SW2); 81 and 83 are then open.

On MW, S2 opens and $3 closes, and

input is then developed dcross G1, G2 and °

C4, which form a potential divider across
the aerial circuit, and bottom coupling is

derived from €4 and thus passed on to the .

single-tuned circuit L4, G37. On LW, §2
and 83 open, and $1 closes to connect G2
in parallel with the aerial circuit, where’
it constitutes a high impedance. Input is
then via coupling coil L1 to single-tuned
circuit L5, C37. ) , '

First valve (V1, National Union 6D6)
is a variable-mu RF pentode operating as
signal frequency amplifier, with choke-fed

. tuned-grid coupling to a heptode valve
(V2, National Union 6AT7), which oper-

ates as frequency changer.

The RF coupling circuits are L7, C42
(SW1), L8, Ca2 (SW2), L9, Ca2 (MW)
and L10, €42 (LLW), and they are coupled

via C6, $13 on SW1 and SW2, $14 being .

open, and by the potential divider formed
by €6, $14, C8 on MW and LW, again
using bottom coupling.

" V2 oscillator grid coils L11 (SW1), L12

| C85.

- control by RC filter R12, C18, and pro-

%

(SW2), L13 (MW) and L18 (LW) :are
tuned by ©43; parallel trimming by" C44
(SW1), cas (SW2), cas (MW) and 012,
€47 (LW); series tracking by C48 (SW1),
€39 (SW2), €50 (MW) and C&1 (LW).
Reaction coupling from anode, via C13,
is by coils L15 (SW), L16 (SW2) and L17
(MW), with additional bottom coupling
by including the impeddnce of the -
trackers in grid and anode circuits. On et
LW, bottom coupling only is employed.
Third valve (V3, National Union 6D6)
is a second variablemu RF ‘pentode,
operating this time as intermediate fre-
quency amplifier with -tuned-primary,
tuned-secondary transformer couplings.
©52, L18, L19, 53 and €54, L20, L21,

¥ Intermediate frequency 465 ke/s.

Diode second detector is part of double: -
diode triode valve (V4, National Union -
15). Audio frequency component in recti-
fied output is developed across load re-
sistor R14 and passed via AF coupling
condenser G18 and manual volume con:
trol R13 to' CG of triode section, which
“operates as<AF amplifier. Variable tone

vision for connection of gramophone
. . ) ot
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Circuit diagram
of the Ferguson
503 4-band AC
superhet. T.L is
the tuning indica-
tor, and beside it
is V9, connected
to operate as a
diode. When
S36 is

as a local/dis-
tant device. The
push-pull output

" stage- V6, V7 is

resistance-
capacity coupled

‘via ‘a phase-re-

versing valve Vs,
The circuit

applies directly to

all three versions
of the 503, and
also to the three
503T  Trawler
versions.

closed,
‘837 acts with V9

Under-chassis view. The four'waveband switch units are indicated by arrows and numbers in circles,

showing the direction in which they are, viewed in the diagrams on the right,

" (V8, V1, National Union 42's).

.

682 g

pick-up across
C19, R13. IF
filtering by
R11, C16, C17.

Second Bode of Va4, fed via €20 from.
L21, provides DC potential which is de-
veloped across load resistor R19 and fed
back through decoupling circuits as GB
to RF, FC and IF valves, giving auto-,

. matic volume control. - * Delay voltage,

together with grid bias for triode section,

is obtained from drop along resistor R15

in V4 cathode lead to chassis,

On MW and LW only, noise suppressor
valve (V8, National Union 76), operating
as a diode with anode and cathode

- strapped,” may be connected across V4

signal diode output by closing the ‘local-

.distant switch 837, thus damping the AF

circuit.. On both SW bands $36 is open.

Control voltage for the cathode ray
tuning ‘indicator (T.l., National Union
6G5) is taken from the AVC line, the
T.1. cathode being returned to chassis.

Resistance-capacity coupling by R17,
C24 and R20, R21, €27, between V4
triode and one section (V7) of push-pull
output stage comprising two pentodes
Second
section (V6) is fed by phase reversing
valve (V6, National Union 78), which ob-
tains its input voltage from the junction
of R20, R21, which give a step-down
coupling to compensate for the gain of
V5. Fixed tone correction in output stage
by €28, G28. Provision for connection of
high' impedance external speaker across
primary of T1. ~ :

HT currenf is supplied by full-wave
rectifying valve (V8, National Union 80).
Smoothing by speaker field L24 and elec-
trolytic condensers €30, C31.
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remove the nuts from the four bolts hold-
ing the-speaker to the sub-baffle.

When replacing, the transformer should
be on the left.

If the leads have been unsoldered, they
should be connected as previously de-

- scribed. o '

VA,‘LVE ANALYSIS

Anode | Anode | Screen | Screen
Valve Voltage |Current | Voltage|Current
V) | mA) | (V) | (mA)
V16D6 265 56 72 15
' 265 21 . :
V2 6A7 Oscillator 62 2:7
1383 4-4 ‘
V3 6D6 2565 4-5 62 1-2
V475 61 0-2 — -
V5 76 45 04 o -—
V6 42 245 24-0 256 52
V7 42 242 31-0 255 6-2
V8 80 343t _— — -
Vo 76 e — — —
- 43 0-9 :
T.I, 6G5 Target — Sm
255 I 0-7
t Each anode, AC. -

Valve voltages and currents given in
the table above are those measured in our

. receiver when it was operating on mains_

of 226 V, using the 220-230 V tapping on *
the mains transformer. The receiver wes
tuned to the lowest wavelength on the
medium band and the volume and local-.

", distant controls were at. maximum Qhe‘
Jlatter down), but'there was no- sighal -

input. :
Voltages were measured on the 400 V

scale of a model 7 Universal Avometer,

chassis being negative. .

. GENERAL NOTES

Switches.—$1-834 are the waveband
switches, 835 the gram pick-up switch
and $36 the V9 CG switch, ganged in four
rotary units beneath the chassis. These
units are indicated in our under-chassis
view, 'and shown in detail in diagrams
overleaf. The table below gives the

Switch Table

SW1 | Sw2

>
=

@

68 503 Electrical Trader, July 29, 1944
COMPONENTS AND VALUES
CONDENSERS ' Values |, - RESISTORS Values
. wE) | § L. (ohms)
Cl Aerial series condenser ... 0-00026 R1 V1 CG decoupling e 500,000
c2 Aet{a} c%l‘}pling 1<;,0ndenser 8888(2)2 5 %% V18G HT feed ... ... 100,288
Cc3 Aerial SW coupling .
G1 | Acrial MW coupling .. | 0:002 R4 |§ V1 fixed GB resistors ... 5,000
C5 V1 SG decoupling 01 Rb5 V2 tetrode CG decoupling 500,000
co V1 to V2 RF coupling 0-00005 R V2 fixed GB resistor ... 200
C7 V1 cathode by-pass 01 R7 V2 osc. ('3 resistor 25,000
C8 V1 to V2 coupling 0-002 R8 V2 osc. anode HT feed ... 25,000
/ C9 V2 cathode by-pass 01 R9 V2, V3 8G's HT feed 50,000
C10 HT circuit RF by-pass ... 01 R10 V3 fixed GB resistor 300
C11 AVC line decoupling ... 0-1 . R11 | IF stopper 25,000
c12 Osc. circuit LW trimmer 0-00007 R12 Variable tone control - - ... 500,000
C13 V2 ose. anode coupling ... 0-00025 R13 Manual volume control ...’ 500,000
C14 V2, V3 8G’s decoupling ... 0-1 R14 V4 signal diode load vee s 500,000
C1 g V3 cathode by-pass 8‘3)0025 %ig ; ¥i (g‘di:l aesist(érvsu e 10,000
C1 . ! R riode and- anodes’
C17 |f IF by-pass condensers 0-00025 docoupling ... . | 100000
C18 Part variable tone control 0-004 R17 V4 triode anode load ~ 250,000
C19 AT coupling to V4 triode 0-01 R18 AVC line decoupling ... 500,000
€20 V4 AVC diode coupling ... (O)ggggg %%3 V4 AVC dlode load  * ... ggg,ggg
C21 IF by-pass - i . X
G52+ | V4 cathode by-pass ... |250 R21 |f V8 V7 CG resistors { 50,000
€23 |+ V4, Vb anodes’ decoupling | 01 R22 V5 GB resistor ... 10,000
C24 V4 triode to V5 and V7 AF R23 V5 Anode load resistor ... 250,000
coupling 0-01 R24 V6 CG resistor ... 500,000
€25* | V5 cathode by-pass 50 R256 V6, V7 GB resistor 300
C26 V5 to V6 AF coupling .. 8-811 R26 T.1. anode HT feed 250,000
c27 : <00 N . )
C28 Fixed tone correctors 0-002
Coo* ' 80 Approx
¢31+ | ¢ HT smoothing condensers 11449 OTHER COMPONENTS Values
AR e SR
73 erial’ rimmer —
G| Ao S i e R R e T
€851 | Aerial MW trimmer - L3 | Aerial SW2 tuning coil . 0-05
€303 | Aerial LW trimmer - L4 | Aerial MW tuning coll - ., 82
37 Aecrial circuit tuning — 15 ‘Aerial LW tuning coil o 18.0
¢38 V2 ¢G SW1 trimmer . L6 V1 anode RF choke . 117:0
€39 V2 CG SW2 trimmer - - L7 V2 CG SW1 tuning coil . Very low
G401 | V2 OG MW brimmer - L8 | ¥2CG SW2 tuning coil .. 0-05
G411 | V2 CG LW trimmer - 'L9 | V2CG MW tuning coll .. 32
C42 V2 CG circuit tuning ... — -\ 110 V2 CG LW tuning coil . 176
€43 Oscillator circuit tuning... — it Osc. SW1 tuning coil’ Very low
C44 Osc. circ. $W1 trimmer ... A Li2 Osc. SW2 tuning coil Very low
45 Osc. circ. SW2 trimmer ... i 118 0Osc. MW tuning coil 2.2
C46: Osc. cire. MW trimmer ... - Lid Osc. LW tuning coll 10
€471 | Osc. circ. LW trimmer ... - L16 | Oscillator SW1reaction ... | = 04
€481 | Osc. circ. SW1 tracker ... - L16 | Oscillator SW2 reaction ... |- 10
0401 | Osc. circ. SW2 tracker ... - L17 | Oscillator MW reactiori ... 0-7
Cb60 Osc. circ. MW tracker ...~ — L18 Pri. 9-0
051% | Ose, cite, LW tracker ... — Tip |f st IFtrans. g0 U1 130
0562 1st IF trans. prl. tuning... — 1.20 Pri. 130
(635 | 1st IF trans. sec, tuning... — 191 | 20d IF trans. 3 geq 00
Co4 2nd IF trans. pri. tuning — ‘Loz Speaker speech coil 1-8
565 2nd IF trans. sec. tuning — 128 Hum neutralising coll o1
5[;24 Speaker fleld coil ... ... 11,0000
* Tlectrolytic. fVariable. § Pre‘set.v. T1 sp::‘alg’; input 4 P:}}'.' to,f,.a'l‘ 728'3 .
: . Pri., total 17:0
T2 Mains Heater, sec. 0-05
! " trans., Rect. heat. sec. 01
T sec., total 220-0
S1-334] Waveband switches —
835 Gram. PU switch ... - —
336 V9 control switch ... —
837 Local-distant switch —
838 Mains switeh, ganged R12 —

The Fergusori 503 and 503T.

DISMANTLING THE SET

Removing Chassis.—Remove the four con-
trol knobs (pull-off) from the fromt of

the cabinet, taking care not to lose the
felt backing washers; v

remove the four bolts (with flat washers
and spring washers) holding the chassis
to the bottom of the cabinet.

The chassis may now be withdrawn to the
extent of the speaker leads, which is
sufficient for normal purposes. If it is
desired to free the chassis entirely, un-
solder from the connecting panel on the

speaker transformer the leads connect- ~ -

ing to the chassis.

When replacing, connect the speaker
leads as follows, using the markings
beside the tags to identifj the connec-
tions : F and 2 (joined together), red;
3, blue; 1, blue; F, red/white.

If the valves have been removed, the
screening covers should be replaced on
V1, V2, V3, V4 and V5. : ’

Removing Speaker.—Unsolder from the
input transformer the leads connecting
it to chassis; -
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‘ing  from the. fully
anti - clockwisé - posi-
tion of the' control
spindle. A dash indi:
cates open, and - Gy
closed.

837 is the QMB

- high

“Plan view of the
chassis, R26, the
tuning - indicator

,anode feed
resistor, is located
inside the T.L
valve holder. All.
the trimming ad~
justments are.
indicated - here, -
and the trackers ,
are identified in
sequence  from
top to bottom
at the side of the

oscillator unit.

positions for the four
control settings, start-

logal-distant  switch,

at the rear of the chassis.

when the lever is up (local).
838 is the QMB mains switch, ganged

with the tone control R12. N

It is- closed

Coils.—L1-L5, L7-L10, L11-L17 and the .

IF transférmers L18, L19 and L20, L21

- are in five screened units on the chassis
L6

deck, with their associdted trimimers.
. is an RF choke, beneath the.chassis.
Scale Lamps.—These are four 6V

National Union N51 types, fitted with
minigture centre contact bayonet caps.
External Speaker.—Two
provided at the rear of the chassis for a
impedance (14,000 ) external
speaker, although if it is preferred, one of

-{ low impedance (about 3-6 2) could be con-
' nected to the speech coil connections on

! the internal speaker.

* common negative connection.

Condensers €30, C31.—These are two
dry electrolytics in a single tubular metal
can on the chassis deck, the can being the
The red
lead is the positive of C30 (8 uF) and the

- yellow the positive of C31 (16 uF).

! the makers’ original circuit diagram. Our .

Condensers C22, C25.—These are two
dry electrolytics in a single carton beneath
the chassis. Viewed as seen in our under-
chassis view, the tag on the left of the
unit is the common negative connection,
the upper tag on the right is the positive
of €22 (25 xF), and the lower tag on:the
right is the positive of €25 (5 uF).

Chassis Divergencies. — Our
differs in a number of ‘minor points from

diagram is based entirely on our chassis.

sockets are.

chassis

Supplement 10 The §Wireless™ &
Electrical Trader, Fuly 29, 1944 .

Models 503T, 503CT and 603RGT.—
These are Trawler models. The only dif-
ference from the standard 503 chassis in
these models is in the two SW bands.
SW1 covers 16-50 m (instead of 12-35 mj,

and SW2 covers 75-175 m (instead of .

25-70 m), thus including the trawler band.
The circuit in each case is' the same,
but L2 and L7 each have a resistance of

0.2 2, and L11, 0.15 Q, while L3 and L8.
each have a resistance of 0.4 (), and L12,
The alignment frequencies. are’

0.3 Q.
also different for these bands in the 503T
chassis.

CIRCUIT ALIGNMENT
IF Stages.—Connect signal generator to
control grid (top cap) of V3 and chassis.
Feed in a 465 ke/s (645.16 m) signal, and
adjust G54 and G55 roughly for maximum

output. Switch set to MW, and turn gang -

to maximum. Transfer signal generator
to control grid (top cap) of V2 and ad-
just €52 and €53 for maximum output,
keeping input low. Set the local/distant
switch 837 to ‘' distant’’ (toggle down),
and readjust C52, €53, C54 and C55
accurately for maximum output. :

RF and Oscillator Stages.—Transfer
signal generator leads to A and E leads

: via a 50 puF (0.00005 pF) condenser. For

tracking adjustments the makers recom-

mend coupling to the aerial circuit the

output from a high-frequency buzzer.
LW.—Switch set to LW, tune to
1,300 m on scale, feed in a 1,300 m

(230 kc/s) signal, and adjust €471, C41 -
and €36 for maximum output. Tune to

.0 in Melbourne on the 31 m band).

FERGUSON
503

2,000.m on scale, and feed in the output
from the high-frequency buzzer. Adjust
C51 for maximum output. Return to
1,300 m and re-check settings. :

. MW.—Switch to MW, tune to 300 m
ort scale, feed in a 300 m (1,000 ke/s)
signal, and adjust €46; C40 and C36 for
maximum output. Tune to 550 m on
scale, feed in the buzzer signal, and ad-
just G850 for maximum output. Return to
300 m and re-check.

SW2.—Switch to SW2, and tune to
30 m on scale (pointer directly over the
Feed
in a 30 m (10 Mc/s) signal, and adjust
Ca5, €39 and €34 for maximum output.

~ Tune to middle of 67 m band, feed in the

buzzer signal, and adjust €49 for maxi-
mum output. Return to 30 m and re-
check.

SW1,—Switch to SW1, and tune to
15 m on scale (pointer directly over 1,000
mark on LW scale), Feed in a 15 m
(20Mc/s) signal and adjust €48, €38 and
€33 for rhaximum output. .(When adjust-
ing €48, two peaks should be found, and
the one requiring the lesser trimmer
capacity should be selected.) Tune so that
pointer is over the 2,000 m mark on the
LW band, feed in the buzzer siginal, and
adjust €48 for maximum output. Return.
to 15 m and re-check. .

503T Chassis.—With these models the
SW2 band should be adjusted at 100 m
(3 Mc/s) and 161 m (1,860 kc/s), while
the SW1 band should be adjusted at 20 m-
(15 Mc/s) and 50 m (6 Mc/s).
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