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SHORT-WAVE range of 16-50
Amt&lruh 15 covered by the Ferguson

5oz G-valve (plus rectifier) A.C.
3-band superhet, special features being
push-pull output and a cathode-ray
tuning indicator. The receiver is suitable
for mains of zo0-250V, 4o-60 C/S, and
includes provision for both an extension
speaker and a gramophone pick-up.

An identical chassis is iitted in the 5020
console and the chassis in the 50zRG
radiogram 15 very similar, the difference
being explained in ' General Notes."
This Seriice Sheet was prepared on a 502,

SHEET

CIRCUIT DESCRIPTION

Aerial input via series condenser Cl,
coupling condenser €2, coupling coil L2
{S.W.) and coupling condenser €8 (M. W.
and LW to single tuned circuits L3,
€32 (SW), L4, €32 (MW, and LS5,
€32 (L.W.) which precede heptode valve
{V1, National Union 6AY), operating as
frequency changer with electron coupling.

The choke L1 across aerial circuit is
claimed to prevent mains hum modulating
a carrier and resistance R1 damps the
rejector circuit to prevent a resonance
peak.

Oscillator grid coils LB (S.W)),
(M.W.) and L8 (I.W.) are tuned by
parallel trimming by €35 (5.W }_ (}38
(MW and €7, €37 (L.W.): series
tracking by C38 (5.W.}, €34 (M.W.) and
C39 (L.W.). Reaction by coils L9 (S.W )
and L10 (MW, on L.W. anode is
coupled back to low potential end of L8,

L7
€33 ;
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Second valve (V2, National Union
6D6) is a wvariableemu R.F. pentode
operating as intermediate frequency
amplifier with tuned-primary tuned-
secondary  transformer couplings (40,

L11, L12, C41 and C42, L13, L14, C43.
Intermediate frequency 465 KC/8.
Diode second detector is part of double

diode triode valve (V3, National Union 75).

Audio frequency component in rectified

output is developed across load resistance

R12 and passed via AF. coupling con-

denser €15 and manual volume control

R11l to C.G. of triode section, which

operates as AF. amplifier. Fixed tone

correction by €16 in grid circuit and vari-
able tone control by R10, C14 across
diode load. I.F. filtering by R9, C12 and

C13.

Second diode of V3, fed from L14 via
Cl7, provides D.C. potential which 1s
developed across load resistance RI16
and fed back through decoupling circuit as
G.B. to I'C. and T.F. valves, giving auto-
matic volume control. Delay voltage is
obtained from drop along R13 in V3
cathode lead.

Operating potential for cathode ray
tuning indicator (T.I. National Union
B8GS5) is obtained from A.V.C. line.

Resistance-capacity coupling by R14,
C19 and R17, R18 between V3 triode and
one section (V@) of push-pull output
stage comprising two pentodes (VB, V6,
National Union 42's). Second section
(V5) is fed by phase-reversing valve
(V4, National Union 76), which obtains its

input voltage from junction of RI17,
R18. Fixed tone correction in output
stage by condensers 024, C25. Provision
for connection of high impedance external
speaker across primary of TL,

H.T. current is supplied by full-wave
rectifying valve (V7, National Union 80).
Smoothing by speaker field L17 and dry
electrolytic condensers €28, C27. Mains
IR F. filtering bv C28.

COMPONENTS AND VALUES

|
RESISTANCES Yalues
{ohms)

Ri1 | A.F.rejector damping oo | 2,500
Rz V1 hexode C.G. decoupling .. | 500,000
Ry V1 fixed G.B. resistance 200
Ry Vi1 ose, C.G, resistance . 25,000
ks | Oscillator S.W circuit |

stabiliser .. | souo00
R V1 osc. anode H.T, feed an | 25,000
Ry Vi, V2 5.G. H.T. feed 50,000
RE | Vz ‘fixed G.B. resistance 300
Rg L.F. stopper .. o 25,000
Kio Variable tone control 500,000
Rz Mannal volume control 500,000
Riz V3 signal diode load .. 500,000
Riz V3 G.B. and AV.C de].u

resistance . .. 10,000
Ry V3 triode anode load 250,000
Ris AV.C. line decoupling 500,000
R16 V3 AV.C. diode load 300,000
N . . i
.{Eii | } Vg C.G. resistances | | 5";2::_’:]2
Rig V4 G.B. resistance . 10,000
Rzo V3 triode, V4 anodel- HT. h’(.d T04, 000
Rar V4 anode load | 250,000
Rzz | V3 C.G. resistance 500,000
Rz3 Vs, V6 G.B. resistance 300
Rzy | T, I anode H.T, feed 250,000
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Circuit diagram of the Ferguson 502 A.C. superhet. The output stage uses two G
valves in R.C. push-pull, one side being ‘ed from a phase reversing valve.
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Under-chassis
The two
sides of the single
switch unit are
marked A and B,
and diagrams
the

directions of the

view.

looking in

arrows are  on
page VIII. The
trackers (€34,
C38 and C39 are
adjusted  from
the chassis deck.
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& —
ey | Values
CONDENSERS | [‘ F

| k]
C1 Aerial series condenser 0021
| €2 Aerial coupling condenser OO0 2!
C3 M.W. and LW, aeral coupling . o-ooz
Cy ial L.W. 0" O000;
Cs cathode by-pass o1
Ch C. line decoupling R T8 &
C7 or LW. fixed trimwmer | o-oooo;
C8 rcuit R.F. by-pass o°r
Cy sc. anode coupling 00002
Cio Vi, Vz 5.6, decoupling o1
& Vz cathode by-pass oI
. O D0z :
I.F. by-passes i i oowoz
Part of variable T.C, circuit | | 00l
A.F. coupling to V3 triode 001
| Fixed tone corrector ., . 0ou02t
Cry | Coupling to V3 AV.C. diode. | G O002E
C1B8* | V3 cathode by S .. .. . 250
Crg | V3 triode to V. d Ve AL,
| coupling . 5o 00l
Czo | Vi, Vi anodes decoupling 0 f
Cz1* Vi cathode b 158 L, 50
Caz Vi to V5 AF, coupling . 001
Cz3 |y | ool
Czy4 | r Fixed tone correctors 0002
Cas |) || owoz
A 1 i "
:—:;_ ! { H.T. smoathing i ::JI
Cz8 | pass .. | oa1
Cagt | W trimmer -
Cio Aerial circuit MW, trimmer -
C3rt | Aerial circuit LW, trimmer
C32t | Aecrial circuit tuning . .
C331 | Oscillator circuit tuning
C341 | Ose. circuit MW, tracker
€351 | Osc.circuit S.W. trimmer
C36% | Osc. circuit MW, trimmer
C37% | Osc. circuit LW, trimmer
C38% | Osc. circuit S.W. tracker
C3n) | Ose. circuit LW, tracker
Cho | st I.F. trans. pri. tuning
| Car 151 LV, trans. sec. tuning
Cyz¥ | 2nd LF. trans. pri. tuning
C43% | 2nd LF. trans. sec. tuning
* Electrolytic. + Variable, i Pre-set.
Approx
OTHER COMPONENTS Values
{ohms)
| L1 Aerial A.F. modulation rejector oo
| Lz Aerial S.W, coupling coil Very low
|1 Aerial 5.W. tuning cail o005
Ly Aerial M.W. tuning coil 30

Approx.

OTHER COMPONENTS | Values
(Condinued) | (ohms)
L3 Aerial LW, tuning coil .o b 13§
1.6 Oscillator S.W. tuning coil | Very low
L7 Oscillator MW, tuning coil . . | 20
LE | Osc. LW, tuning and reaction 50
Lo Oscillator S.W. reaction coil ., | 015
Lio ‘ Oscillator M.W. reaction coil . . a7
Lir |1 7 tranc Pri. . 9°5
Liz | Tst [.F. trans, { B, o i 130
}:: J| znd LF, trans, ;[‘: o 'Sg
Lis Speaker speech coil | | 54 15
L6 | um neutralising coil .. o1
Liy | Speaker field coil .. .. | Looowo
Tr Speaker input | Pri., total | 6500
trans, | Sec. . 015
. i Pri., total aa 150
[2 Mains Heater sec, . | Very low
trans. " Rect. heat. see, oI
|_ I o, total 1750
sr-5120 Waveband switches =
S13 | Gram, pick-up switch e
S14 : Mains switch, ganged Rio |

DISMANTLING THE SET

Removing Chassis.—If it is desired {0
remove the chassis from the cabinet,
remove the four knobs (pull off) and the
felt washers from the control spindles,
and remove the four bolts (with washers
and spring washers) holding the chassis
to the bottom of the cabinet. The chassis
can now be withdrawn to the extent of
the speaker leads, which is sufficient for
normal purposes.

To free the chassis entirely, unsolder
the speaker leads and when replacing,
connect them as follows, numbering the
tags on the transformer terminal panel
from bottom to top: -1 and 3 Joined
together, red; : blue; 4, blue; s,
red 'white.

Removing Speaker. - To remove the
speaker from the cabinet, remove the
nuts from the four screws holding it 1o
the sub-baffle and when replacing, see that
the transformer is on the right and connect
the leads as above.

Vil

(Supplenent)

VALVE ANALYSIS

Valve voltages and currents given in the
table below are those measured in our
receiver when it was operating on mains
of 219V, using the 220-230 V tapping on
the mains transformer. The receiver was
tuned to the lowest wavelength on the
medium band and the volume control was
at maximum, but there was no signal
input, and the aerial and earth leads were
connected together.

Voltages were measured on the qo0 V
scale of a model 7 Universal Avometer,
chassis being negative.

1f V2 should become unstable when its
screen current is being measured, as in
our case, it can be stabilised by connecting
a non-inductive condenser of about
o1l from grid (top cap) to chassis.

Anode | Anode  Screen  Sereen
Valve: Voltage | Current | Voltage | Current
V) L (mA) (V) (mA}
|| 237 -8
Vi 6Ay 4 Osedl lator - [i] 2'3
| 108 31 )
Voo 257 | 4.2 fiz I:2
V375 63 | oz
¥q 76 45 0y : -
Vs g2 248 2t 257 5-8
Vo 4z | 248 260 z57 51
Y7 8o jast -
. t 47 a-g |
1. 6l Target anode |
| 257 a1 |

T Eacl anode, A.C,

GENERAL NOTES

Switches.—B81-812 are the waveband
switches and §13 the pick-up switch,
all ganged in a double-sided rotary unit
beneath the chassis. The two sides are
marked with the letters A and B in
circles in our under-chassis view, and
are shown in detail. in the diagrams on
page VIIT. Note that in many cases

Continued overleaf
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tags opposite each other on either side
of the paxolin support are common.

The table below gives the switch
positions for the four control settings,
starting from fully anti-clockwise, A
dash indicates open, and € closed.

Switech  5.W, MW LW, Crrant, ‘
C ]
. c
. C |
Yo
c - |
c
c
c
S10 c |
511 Cc
S12 C
S13 C

814 is the (). M. B. mains switch, ganged
with the tone control, R10.

Coils.—L1 is unscreened, and is mounted
beneath the chassis. L2-L6; L6-L10;
L11, L12 and L13, L14 arc in four screened
units on the chassis deck, with then
associated  trimmers,

Scale Lamps.— These are two miniature
bayonet cap types, rated at 45V, o3 AL

External Speaker. Two sockets are
provided at the rear of the chassis for a
high impedance external speaker

Condensers €26, C27. -These are two
8 ul' dry electrolytics in a single metal
can on the chassis deck. The can is the
common negative connection, and the
two tags projecting beneath the chassis
deck are the two positives. One is
coded with a blue dot, and this is the
positive of C26. The plain tag is the
positive of C27.
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Condensers C18, C21.—These are two
dry electrolytics in a single carton
beneath the chassis, fixed to the rear
member. The tag on the left (looking
frem the rear of the chassis) is the com-
mon negative, and the two on the right
are the positives. The upper one is the
positive of C18 (25 uI) and the lower the
positive of €21 (5 nl9).

Trimmers
| and Trackers.
| All the
trimmers are
housed  inside
the cans of the
coil units with
which they are
associated.
The three
trackers, (34,
038, 039, are
adjusted by
means ol

The switch
unit seen in
the directions :
of the two
arrows in the
under-chassis
L § ) J view.

screws above the chassis deck, on the right
hand side as seen in our plan chassis view.

A-E Leads.—These are short lengths
of insulated wire, terminating in fahn-
stock clips. The aerial wire has a green
covering, and the earth, black.

Valve Bases.—The American valves
fitted have bases of the ordinary pin
ot octal) type. Full information as to
the connections will be found on page
45 of The Wiveless Trader Year Book
for 1938.

VOLTAGE

. ADJUSTME

3

il

o

AERIAL
LEAD
[GREEN)

LEAD
(BLACK)
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Radidgram Model.- - The 50zRG has a
similar chassis, the only difference being
that a 25,000 O resistance is connected
across the pick-up terminals.

CIRCUIT ALIGNMENT

The scale pointer should be vertical
when the gang is fully meshed, marks
being provided for accurate setting.

LF. Stages.—Conncct signal generator
to grid {top cap) of V& and earth lead,
feed in a 405 KC/S signal and adjust
C42 and C43 for maximum output.
Transfer signal generator to grid (top
cap) of V1, switch set to L.W., see that
gang is fully meshed, and adjust C40
and C41 for maximum output. Keep
input low.

If necessary, re-adjust 042 and C43.

R.F. and Oscillator B8tages.First
adjust trackers for maximum output at
the top of each band, with the ganyg
fully meshed. To do this, connect a
high frequency buzzer via a 50 pulF con-
denser to the aerial lead of the set, and
adjust €88 on the S'W. band, €34 on
the M.W. band and €39 on the LW,
band for maximum output.

Switch set to SW., connect  signal
generator to A and E leads and feed in
a 21 m. signal. Tune to 21 m. on scale
{about 235 m. on M.W. calibrated scale).
Adjust 035 and €29 for maximum output.
Fully mu& the gang again and re-track
(038 as abbve. Return to 21 m. and re-
adjust €35 and C29. Re-track C38 again.

On the M.W. band, repeat above pro-
cedure, trimming €36 and C30 at 250 m.
and tracking €34 at the top of the scale.

On L..W., trim 037 and €31 al 1,200 m.,
and track €39 at top of scale.

On the S.W. band, if €35 peaks at two
places, that with the least trimmer
capacity is correct.

Plan view of the
The
trimmers of the
R.F. and oscil-
lator coil
are reached
through holes in
the sides of the

chassis.

units

cans, and are
numbered from
top to bottom.
The trackers are
adjusted by the
screws on  the
right of the
chassisdeck. R24
is inside the T.1.
holder.
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