FERGUSON D531W,DR31B,D531RG

The Philco D531 W.

MECHANICAL type of pre-set tuning
is included in the Philco D531W, using

2 dial with seven buttons, The re-
ceiver is a 4-valve (plus rectifier) AC 3-band
superhet for 200-250 V, 50-100 C/S mains.

(MW) and (036 (LW); series tracking by
C7? (SW), €8, €37 (MW) and €38 (LW).
Reaction by anode coil L9 (SW only) and,
via coupling condenser €10, direct coupling
to coils L6 (SW), LY (MW) and L8 (LW).

Second valve (V2, Philco Y8E) is a variable-
mu RF pentode, employed here with a fixed
mean grid potential, operating as inter-
mediate frequency -amplifier ~with tuned-
primary tuned-secondary transformer
couplings 039, C4, L10, L11, €5, C40 and
C41, L12, L13, C42.

Intermediate frequency 475KC/S.

Diode second detector is part of double
diode triode valve (V3, Philco 75). Audio
frequency component in rectified output is
developed across load resistances R8, R9
and passed via AF coupling condenser C15
and manual volume control R?7 to CG of
triode section. which operates as AF amplifier.
IF filtering by C13, R6, Cl14. Provision for
connection of gramophone pick-up across
€15, R7 via S11 and R8.

The resistances R10, R11 and R12 in V3
cathode circuit, though necessarily inter-
dependent, perform three separate functions.

back from potentiometer R18 across speech
coil circuit, via (19 to cathode circuit of V3.
These two controls are ganged so that when
the control knob is turned fully anti-clockwise
812 is opened and the slider of R18 is at its
low potential position and no feed-back
occurs. When the knob is turned clockwise
812 closes, short-circuiting R19 between V4
anode and (23, and increasing the high-note
attenuation, and R18 slider begins to \in
a potential above chassis, which is app to
V3 cathode, this portion of the speech Coil
voltage being progressively increased as the
control is rotated further clockwise.

HT current 1is supplied by full-wave
rectifying valve (V5, Philco 80). Smoothing
is effected by speaker field L16 and electro-
lytic condensers 24, 025. ’

Fixed GB for V1 and V2, which also forms
part of the AVC delay voltage in addition to
that developed in V3 cathode circuit, and GB
for V4 is automatically obtained from drop
along resistances R0, R21 forming a potential
divider in negative HT lead to chassis.
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N " - Values
CONDENSERS (uF)
Cr Aerial series condenser . . ...| 0006
C2 Acrial MW and LW coupling - ., | 0-00225
C3 V1 tetrode CG decoupling .| o004
Cq st IF trans. pri. timmer. . 0°000X15
Cs tst IF trans, sec. trimmer 0-00005
C6 HT circuit RF by-pass 025
C Osc, circuit SW tracker .. 00025
C3 Osc. circuit MW tracker .. .. | 0'00025
Co Ose, circuit MW fixed trimmer .. | o-ooco12
Cro V1 osc. anode coupling .. | ©oo08
Cir | Vi, V2 SG's decoupling .. .. | 005
Crz | Va2 CG decoupling .. .. 0015
8:2 } IF by-pass condensers { g‘ggg::
€13 AF coupling to V3 triode. .. o1
Ci6* | V3 cathode AF by-pass .. 60-0
Ciz* VI osc. and V3 triode anodes de-
coupling , .. | 16-0§
C18 Coupling to V3 AVC diode 000011
Crg Negative feed-back coupling 0°25
Czo0 V3 triode to V4 AF coupling . 001
Czr | V4 CGIF by-pass .. .. | 0700025
Caz | V3 cathode RF by-pass .. .. | owos
& 3, | Part of tone control filter. . .. | oor
ézé" } HT smoothing { gg
C26* | Auto GB circuit by-pass . . 350
Czy } Mains circuit RF by- pass con- { 0'015
C28 densers .. 0015
Cz9 Aerial circuit SW trimmer 0700003
C3o Aerial circuit MW trimmer 000003
Car Aerial circnit LW trimmer 000011
C321 Aerial circuit tuning . | _
€33 Oscillator circuit tuning . . —_—
C34 Osc, circuit SW trimmer . .. | 000003
C3s Osc. circuit MW trimmer. . .. | 000003
C36 Osc. circuit LW trimmer . . 000011
€371 | Osc. circuit MW tracker .. 00001
€381 ; Osc. circuit LW tracker .. .. | o-oo0x
C3o! 1st IF trans. pri. tuning .. .. —
Ci0 1st IF trans. sec. tuning . .4 -—
C41 znd IF trans. pri. tunmg . .. e
C4z2 } znd IF trans. sec. tuning. . —
* Electrolytic. T Variable. } Pre-set.” §8 pI'+-8 uF.
Approx.
OTHER COMPONENTS Values
) (ohms)
L1 Modulation hum suppressor e 250
1.z Aerial SW coupling coil .. .. 015
L3 Aerial circuit SW tuning coil ., | Very low
14 Aerial circuit MW tuning coil .. 35
Ls Aerial circuit LW tuning coil 450
L6 Ose. circuit SW tuning coil 003
Ly QOse. circuit MW tuning coil .. 50
L8 Ose. circuit LW tuning coil 250
Lo Oscillator SW reaction . . .. o's
{‘:‘: } 15t 1T trans. -;’ Séé A o !g:;’
2 i
;;; } 2nd IT trans. éé{’: . i xg:g
Lig Speaker speech coil . 20
Lis Hum neutralising coil 015
I.16 Speaker field coil e v. {I,140°0
Tr Speaker input trans, { £ .. | 5000
Sec. .. 02
" ( Pri., total .. 200
Tz Mains Heater sec. 02
trans. ] Rect. heat. sec. o1
HT sec., total 4800
Sto] Waveband switches . —
AT Gram. pick-up switch . ——
Srz Tone control switch, gmged Ri8’ ——
S13 Mains switch, ganged Ry . .. —

DISMANTLING THE SET .

Removing Chasgis.—If it is desired to
remove the chassis from the cabinet, remove
the four knobs (pull off) and the four self-
tapping bolts (with washers) holding the
chassis to the bottom of the cabinet.. The

:5sis can now be withdrawn to the extent

the speaker leads, which is sufficient for
iiormal purposes.

When replacing, make sure that there is a
rubber washer on each of the fixing bolts,
between the chassis and the bottom of the
cabinet:

To free the chassis entirely, unsolder the
speaker leads and when replacing, connect
them as follows, numbering the terminals
from left to right :—1x (socket), red ; 2 (soc-

Under-chassis view. A diagram of the switch unit is on the back of this sheet. Note the dual

condensers €11, €22 and €27, C28.

ket), black ; 3 (tag), white;
5 {tag), green/white,

Removing Speaker.—If it is necessary to
remove the speaker from the cabinet,
remove the nuts and spring washers from the
four screws holding the speaker to the sub-
batfle. When replacing, see that the trans-
former is at the bottom.

4 (tag), green;

VALVE ANALYSIS

Valve voltages and currents given in the
table below are those mweasured in our
receiver when it was operating on mains of
232 V, using the 231-260V 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.

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

{ Anode [ Anode | Screcu | Screen
Valve | Voltdge Luirent 3 Voltage | Current

1w (mA) ! (V) (mA)
SR e B SR P

! {247 S 0! |
Vi 6A7E L4 Oscillator } v 78 121

oy 1 ogs ) '
Vz 7812 io247 4330 | 78 08
V3 75 | 80 ' o3 | - | -
Vg 428 I 220 | 360 | 247 76
Vs 8o I 312t — ] e e
t Each anode, AC.
GENERAL NOTES
Switches. — 81-810 are the waveband

switches, and 811 the gramophone pick-up
switch, ganged in a single rotary unit beneath
the chassis. This is indicated in the under-
chassis view, and shown in detail in the
diagram on the back of this sheet, where it is
drawn as seen looking from the rear of the
underside of the chassis. Note that the
contacts of 84 and 811 are on the back of the
unit, when looking in the direction indicated.

~deck,

The table on the back of this sheet gives
the switch positions for the four control
settings, starting from fully anti-clockwise.
A dashindicates open, and €, closed.

812 is the QMB tone control switch, ganged
with R18. At the minimum (anti-clockwise)
position of the control 8§12 opens, and puts
R19 in circuit.

813 is the QMB mains switch, ganged with
the volume control R7. ;

Coils.—L1; L2, L3; L4, L5; L6, L9
and L7, L8 arc in five unscreened units
beneath the chassis. L1 is across the A and
E sockets, while the other units are near
the wave-change switch unit.
~ The IF transformers L10, L1l aund L12,
L13 are in two screened units on the chassis
with their associated trimmers and
certain other components.

Scale Lamp.— Lhis is a Tung-Sol miniature
bayonet-cap type, with a tubular bulb. 1t
is rated at 6-3 V, 0-35 A (Philco part number
34-2141).

External Speaker.—Two sockets are pro-
vided at the rear of the chassis for a low
impedance (2-3 O) external speaker.

Condensers €24, 025.-—TLhese are two
8ul (475 V. DC working) dry electrolytics,
in a single carton beneath the chassis, having
a common negative (black) lead. The red
lead is the positive of €24 and the yellow
lead the positive of 025.

Condenser C17.—In our chassis, this con-
sists of two 8 pX¥ electrolytics in a tubular
metal unit on the chassis deck, the two
sections being connected in pamllel to give
16 puF. The can is negative. In some chassis a
single 16 ¥ condenser may be cmployed.

Condensers Cl11, €22, €27, C28.—These
are in two black moulded dual  units, cach
unit having one tag common to its two
condensers.

Chagsis Divergencies.—These are mainly
in the types and values of components.
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€17 may be one 16 ul¥ unit, instead of two
Supl” units in parallel..

C12 has alternative values of o-o1, 0-015,
o003 and o-05 pl,

€8 in our chassis was a 0-00025 pI' tubular
ceramic condenser, but it may consist of
a 0-00022 uI¥ and a o-oooo25 pI7 in parallel.

C18 has alternative values of o-oo01,
0:0001LT, 000012 OF 0-00014 i

€20 may be 0-008 pl°, not o-or pl" as in
our chassis. 021 may be o-00oz4 p¥, not
o-00025 plF. €27 and €28 may be o035 ul¥
each, not o015 ple.

Alternative wvalues for certain resistors
arc: - R8, 035,000, 70,000 or 75,0000 ;
Rb, 150,000 or 160,0000; RS, 200,000,

240,000 or 250,0000 ; R18, 20,000 .or
25,0000 ; R18, 5,000, 6,000 or 6,500 0 ;
R15 and R16, 1,000,000 or 1,500,0000 ;
R21, 63, 65 or 70 O.

D53!B AND D53IW MODIFICATIONS

The only difference between the D531
(bakelite  cabinet) and D531'W  (woodén
cabinet) is that the former has a 6-in. speaker,
while the latter has an 8-in. speaker.

D53IRG MODIFICATIONS

This is fitted with an 8-in. speaker, a
gramophone motor and a pick-up (2,000 O
resistance). The voltage range is the same as
for the table models, but the frequency range
15 50-00 C/S, not s0-too C/S.

CIRCUIT ALIGNMENT

IF Stages.—Switch set to MW, turn volume
control to maximum and tone control fully
anti-clockwise. Connect signal generator to
control grid (top cap) of V1 and chassis,
leaving existing top cap. connection in place.
Feed in a 475 KC/S signal, and adjust €42,
€41, €40 and €39 for maximum output.

RF and Oscillator Stages.—Sec that the
light slot and pilot light are so disposed
that the line of light on the scale coincides
at one end with the letter < 1D " in Daventry
(SWW scale, about 16-5 MC/S) and at the other
enc with the Jetters “* OR 7 in R. Normandie.
Two dots mark the position on the scale.

Open the gang to its fullest extent, insert
A oro0o0-in. feeler gauge under the heel of the
moving vanes, and closo the gang on to the
gauge. With gang in this position, check that
indicator covers the ““ 12”7 in R. Normandie.
Remove feeler gauge.

Connect signal  generator via  standard
dummy aerial to A and E sockets. Keep
volume  controt at  maximum and tone
control fully anti-clockwise.

SWITCH DIAGRAM AND TABLE

Switch  dia-
gram, look-
ing from the
rear of the
underside of
the chassis.

Gram

VOLTACE

Plan view of the chassis.

MW, --Switch set to MW, and turn gang
to 214 m (dot onscale under ** R. Normandie.”’)
Feed in a 214m (1,400 KC/S) signal and
adjust €35, then €380, for maximum output.

Feed in a s00m (oo KC/S) signal, tune
it in, and adjust €87 (screw) for maximum
output, while rocking the gang for optimum
results,  Re-adjust 035 at 214 m and €37
at oo m until no further improvement
results.

LW. —(2) With set switched to MW, feed
in a 2857 m (1,050 KC/S) signal (correspond-
ing to West of Ingland Regional) and tune
itin. Keep gang in this position, and switch
set to LW,

(b) Feed in a 1,203 m (232 KC/S) signal
(corresponding to luxembourg) and adjust
€36, then €31, for maximum output.

(c) leed in a 1,875 m (160 KC/S) signal,
tune it in, and adjust 038 (nut) for maximum
output, rocking the gang for optimum results.

Repeat (a) and (b), then repeat (c¢), (a)
and (b) in that order until no further im-
provement results.  This method of LW
alignment is necessary to ensure the accurate
coincidence of MW and LW stations on
certain of the press-buttons.

SW.—Switch set to SW, and use a 400 O
resistor as a dummy aerial. Tunc to 18MC/S
on scale, feed in a 16°7 m (18 MC/S) signal,

and adjust €34 for maximum output on the

higher frequency peak (the second one en-
countered on unscrewing €34 from its
maximum position). The adjustment of C29
may be affected by * pulling”” of the circuits,
so proceed as follows: shunt a o-o0035 pl¥
variable condenser across €33, and tune it so
that the second harmonic instead of the
fundamental beats with the 18 MC/S signal,
then  adjust €29 for maximum output.
Disconnect shunt condenser, and re-adjust
€34. Check that the -18 MC/S image . is

ADJUSTMENT

All the trimmers are indicated. €37 and €38 are in a dual unit.

 C29¢30C31
@Qcas (o)
" e~ C37 (Screw)
ﬂ .

obtained at about 17-1 MC;S. Check
tivity and calibration also at 6 MC/S.

AUTOMATIC DIAL

A special tool is supplied for adjusting
the buttons, for which operation both hands
must be used. In the event of any difficulty
being experienced at any stage of the pro-
cedure described below, tighten the button
and start again.

First turn the wave-change switch to the
appropriate band, tune in the required
station and prise out the station name-tab
from the button ncarest to the bottom by
inserting a pin in the hole in the centre of the
tab.

Then insert the prongs of the tool in
the two holes in the button, press the bufton,
rotate the dial until a click is heard and give
the tool one turn in an - anti-clockwise
direction to loosen the button, but do -
unscrew beyond this point.

U E

Next, holding the button depressed with

the finger and thumb of the free hand, insert
the blade of the tool in the screw head in
the centre of the button, turn the screw
{and thus the dial) until the required station
is properly tuned in and keeping the blade
of the tool pressed in and steady, tighten the
button itself by clockwise rotation with the
finger and thumb of the other hand.

Now complete the tightening of the button
by inserting the prongs of the tool in
two holes and giving a final twist, check
setting by turning the dial, pressing tht
button and swinging the button towards the
bottom until a click is heard and, if satis-
factory, insert the appropriate. name-tab,
a selection of which is supplied with the set.

For a detailed description of the  con-
struction of the dial reference should be
made to the Radio Mainfenance Supplement,
dated May 14, 1938.
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