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HE Double Decca receiver is a

I transportable 4-valve (plus valve

rectiier) 3-band superhet, fitted

with frame aerials. The set, by the

operation of a switch, will run from its

internal dry LT and HT battery, or from
AC/DC mains.

The_original model BM5 (or MB5 in
some Decca literature) was considerably
different from the models with suffix
letters A, B and C, and is not covered
by this Service Sheet.

Our model was actually & BM5B, and
the chief modifications for the A and C
models are given at the end of the Sheet.
The type number will be found on a
label nside -the cabinet, but if this 1is
missing, clues to help in 1dentification

'-_'_H-
=L
* -
=ty

Circuit diagram of the Double Decca model BMsB. Mains input modifications for models BMsA and BMsC are overleaf. Note tha

as drawn are, from top to bottom, sy LW and SW. A diagram of the battery plug is inset on the rigl
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are given at the end of the Sheet.
Release date: January, 1940,

CIRCUIT DESCRIPTION

- On MW and LW, tuned frame aerial
input L3 {MW) plus L4 (I.W) tuned by
C2B precedes heptode valve (V1, Brimar
1A7TEG), which operates as frequency
changer with electron mlﬁlBing, and is
not AVC controlled in the MB5/B model.
Provision for connection of external
aerial via 1solating condenser C1 and
coupling coil L1, and earth via isolating
condenser G2.

On SW, the SW coupling coil L2 re-
ceives 1ts input via LV for external or
frame aerial operation, and passes it to
lsheVS{W tuning circuit LS5, C28 and thus
o V1,

. V1 oscillator grid coils L6 (MW), L7
(LW) and L8 (SW) are tuned by C29;
parallel trimming by €30 (MW}, C6,
C3t {LW) and €32 {(SW):; series track-
ing by C7 ({MW), €8 (LW), and C9
{(SW). Reaction by anode coils L9
(MW and LW) and L10 {(SW).

Second valve (V2, Brimar INSEG) is
a variable-mu RF pentode operating as
intermediate frequency amplifier with
iron-cored, tuned-secondary input and
air-cored, tuned-primary, tuned-second-
ary transformer coupiings L11, L.12, C33
and C34, L13, L14, C35.

Intermediate frequency 382 KC/S.

DOUBLE DECCA BM5B

WITH BM5A AND BM5C MODIFICATIONS

Diode second detector is part of single
diode triode valve (V3, Brimar tH5G).
Audio frequency component in rectified
output 18 developed across manual
volume control R7, which also operates
as load resistance, and passed via AF
coupling condenser C18 and CQ resist-
ance R8 to CG of triode section, which
operates as AF amplifier.

DC potential developed across R6, R7,
appears also across R4, R5 and the
potential at the junction of R4 and RS
18 fed back to the grid circuit of V2 to
give automatic volume control.

Resistance-capacity coupling by R9,
C19 and R10 between V3 triode and pen-
tode output valve (V4, Raytheon
3Q5GT). Fixed tone correction by C20
in anode cireuil.

POWER SUPPLY

The change-over from mains to battery
operation or vice-versa 1s controlled b
a manually operated two-position switc
unit comprising switches 89 to $17.

When the control knob is turned fo
the battery position, switches $9, $10,
811, §12, $13, 816 and $17 all close:; S18
and $19, which are ganged with the
volume control R7, close when the re-
ceiver 18 switched on, whether for mains
or batiery operation; the combined dry
HT and LT battery unit is left per-
manently connected to the receiver via
its connecting plug.




The HT positive lead is now connected
via $13 and S18 directly to the HT ‘posi-
tive line of the receiver. The HT nega-
tive lead 18 connected directly to t;he
junction of R10 and R11, and the current
flowing through R11 to 'chassis produces
% Iﬂltage drop which is used as GB for

The LT negative lead is connected via
$17 and $19 to chassis. The LT positive
lead 1s connected via switches 89, S11
and S13 to one end of each of V1, V2 and
V3 heaters and both ends of V4 heater,
which 1s twice as long as the former
three heaters and is centre-tapped.

The remaining end of V1 heater is con-
nected directly to chassis, those of V2
and V3, via -810 to chassis, and the
centre-tap of V4 via $12 to chassis, so
that the first three heaters and the two
halves of V4 heater are all connected 1n
parallel.

For mains operation, when the change-
over control I1s turned to the mains posi-
tion the previously mentioned switches,
excepting $18 and $19, open, and S14
and S16 close.

Under these conditions the mains are
connected across R13 and the heater of
the IHC half-wave rectifying valve
(V9, Mullard UY31) via chassis, $19, S16
and the scale lamp. V5 heater warms
up, and current flows from the cathode
via L16, R12 and V1-—V4 heaters, which
are now connected 1n serles with one
another, back to chassis.

Since S18 and S14 are closed, HT cur-
rent now Hows from the ]unctmn of LIB
and R12,

The low potential ends of the com-
ponents comprised in the signal diode
circuit, and V3 CG resistance, are con-
nected directly to the negative end of
V3 heater, so that they maintain the
same potential relative to the heafer on
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View of the gang condenser side of the chassis.
tags.
adjustment panel is fitted ; and a double electrolytic condenser (C2l,

occupies the position of RI3.

either method of operation. During
mains operation, the AC component at
this pomt 18 maintained at chassis
potential via €17, while GB for V4 1s
obtained by virtue of the fact that its
heater 18 positive with respect to chassis,
while 1ts grid circmit 18 at  chassis
potential.

Since the scale lamp 1s included 1n the
mains Jead to chassis, it glows only when
the recelver 1s mains operated, and thus

serves a8 an indicator of the source of
power.

COMPONENTS AND VALUES

Values
CONDENSERS (uF)
C1 Aerial isolating condenser |{ 0-001
2 Earth isolating condenser... { 0-01
C3 - Aerial LW filxed trimmer ... | 0-0001
C4 V1 pentode ("G condenser... [ 0-000H
5 Y1 osc. CG condenser .| 000N
Co QOsce, cire. LW fixed trimmer | 0-00022
C7 Osc. circuit MW tracker ... | 0-000821
C8 (se, circuit LW tracker ... | 0-0003855
C9 Osc, circuit SW tracker .. 0-005
C10 V1 osc. anode deconpling ... { 0-01
Clt V1 8SG decoupling ... o | 001
C12 VY2 CG decoupling ... we | 031
C13 HT circuit RF by-pass ... j -]
Ci4 V1, V2 heaters RF by-pass | (02
g}g } I¥ by-pass condensers .., { H%}
17+ V3 heater decoupling . |B0-0
C18 AF coupling to V3 triode ... | 0-001
C19 V3 triode to V4 AF coupling | G-01
C29 Fixed tone corrector e | 0-001
C21* HT smoothing condenser ... ISZ-{]
C22r V1-V4 heaters smoothing ... 500
C23r HT and LT Emuﬂrthmg .
condenser ... ... 16-0
C24 Maina R¥ by-pass ... 0-01
252 MW frame aeriai tri mmer —_
C261 LW frame aerial trimmer.. —_
271 Aerial circuit SW tﬁmmer -~
C28%+ | Aerlal circuit tuning —_
C204 QOscillator cireuit tuning ... —
C30 (sc, circuit MW trimmer ... —
Cat Ose. circuit LW trimmer ... —
32 Osc. circuit SW trimmer ... —_
C33f 1st IF trans, sec, tuning ... —
C342 2nd IF trans. pri. tuning ... -
C35f | 2nd IF trans. sec. tuning ... — |
* Eilectroivtie. t Variable, 1 Pre-set,

47

DOUBLE DECCA
BMSB, A and C

Note the frame aerial connecting

In A and C models RI3 is replaced by a line cord resistance; a voltage

C23)
{ Valuoes
RESISTANCES (ohms)
R1 ¥1 pentode CG resistance... | 3,300,000
R2 V1 osc. C; resistance 250,000
R3 V1 8G HT feed en 60,000
R4 }AVC feed potential divider j 3,300,000
R5 resistances ( | 3,300,000
Ré6 1F stopper : 25,000
R7 Manual volume control ... 500,000
RS V3 triode CG resistance ... 6,800,000
RY Y3 triode anode load e | 1,000,000
R10 Y4 CQ resistance ... e | 2,500,000
R11 V4 (Battery) auto GB 400
Ri2 ¥1-V4 heater ballast 2,000
R13 V5 heater ballast 1, 180*
*Tapped at 600 0 4- 4000 4+ 90 0 4+ 9 O from V6
heater.
Approx.
OTHER COMPONENTS Values
{(ohms)
L1 Ext. nerial eoupling... .. | 03
L2 Aerial 3W coupling e 2.0
}:‘; } Frame aerial windings saa { E?&
L5 Aerial SW tuning coil .. |Yery low
1.6 Osc. circuit MW tuning coil 2-4
L7 Qsc, circuit L'W tuning coil 525
L8 Oasc, circuit 8W tuning coil .. (Very low
L9 MW and L'W reaction coil ... 6-26
L10) SW reaction coil 0-3
fiz |}ist TR wrams. {0 | R
4 |lend1F wans (g0 v | 30
L15 Spesker speech coil . 2-5
118 HT and LT ﬂmnnthmg choke | 350-0
T1 Speaker input ' Pri. vas 6300
trans. .- | Seg, . . 0-4
S1-881 Waveband awitchea . —
89-S17] Mains [ battery change
switches . —_
818 HT circuit awitch} Ganged _
819 On/off switch R7

control knobs (recessed
remove the two Iar e flat

}mt

DISMANTLING THE SET
Removing Chassis.—Remove the four

h lﬂﬂk——washerﬁ‘:}] sunk

%'ub SCTEWS)
exagon nuts

mto the

ront of the caze behind the left-hand




DOUBLE DECCA
BMAB, A and C

and right-hand control knobs:

remove the back cover (four round-head
wood screws -in the corners of the un-
hinged portion) on which are mounted
the frame windings;

unsolder from the vertical connecting
strip on the gang assembly the four
leads connecting the frame assembly
to the .chassis;

remove the two countersunk-head wood

screws holding the upper edge of the
chassis to the mounting blocks at the
top of the case, when the chassts can
be withdrawn to the extent of the
speaker leads, which is sufficient for
normal purposes. |

To free the chassis entirely, free the
mains lead from the cleat (two round-
head wood screws) on the side of the
case ;

unsolder from the small connecting panel
below the mains tresistance the two
speaker leads, and from the tag beside
V5 the speaker earthing lead.

Before certain of the components

beneath the chassis can be reached,

the scale backing plate must be re-
moved by prising up the four press-
studs, care being taken that they do
not fly off and become lost.

When replacing, refit the scale backing
plate with 1ts dull side outwards.
Connect the green speaker lead to the

right-hand tag on the connecting
panel ;

eonnect the brown lead to the left-hand
tag;

connect the black eartbing lead to the
chassis tag beside V5.

The frame aerial leads should be con-
nected as follows, numbering the tags
on the vertical connecting strip on the
chassis from top to bottom:

1 and 2, no external connection:

3, black:

4, red;

5, red or blue lead, with yellow tracer.

The brown lead goes to the tag under
the bottom fixing nut on the strip.

Do not forget to replace the felt washers,
one going on each control spindle
between the knob and the cabinet.

Removing Speaker.—Unsolder the two
connecting leads from the panel on the
chassis ; _

remove the three nuls (with lock-
washers) holding the speaker to. the
sub-baffle.

When replacing, the transformer should
point towards the bottom right-hand
corner of the case, and the tag of the

black earthing lead from chassis
should be fitted under the right-hand
fixing nut.

Fhe two leads from the input trans-
former should be connected as 1ndi-
eated asbove.
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View of the
frame aerial
assembly on
back of the
receiver.
Note the
three trim-'
mers and
other com-
ponents.
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VALVE ANALYSIS

Valve voltages and currents given in
the tables below are those measured in
our recetver when it was operating obp
(a) a new battery, the HT section of
which was reading 96V on load (battery
table}; (b) AC mains of 236V (mains
table) using the second tapping (220-
240V) on the mains resistance.

The receiver was tuned to the lowest
wavelength on the MW band, and the
volume control was at maximum. The
frame windings were disconnected so
that there should be no signal input.

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

Battery Operation

Anode | Anode | Screen | Screen
Valve Voltage |Current{Voltage Current
| V) (mA) (V) {(mA)
JBI 0-25
V1 1AEG Oscil|lator } 45 0-8
| o1 10
V2 1INSEG 01 1-3 01 0-3
V3 1H5G 15 0-03 — —
V4 3Q5GT 85 8-2 01 0-95
Mains Operation
i Anode | Anode | Screen | Screen
Valve Voltage|Current;Voltage|/Current
(V) {mA) (V) (mA)
mn 0-25
V1 1A7E QOscillator I» 45 0-8
N 10
V2 INSEG 91 1-1 )] 0-3
Ve | b |G
oG’ 85 70 91 -8
Vs UY3l 112t ~— —_ —

t Cathode to chassis, DC.

GENERAL NOTES

Switches.—81-88 are the waveband
switches, In a rotary unit mounted on
the right-hand bracket on the control
panel side of the chassis, which is indi-
cated 1n our illustration of this side. A
diagram of the switch unit is in Col. 3,
but this is drawn as seen looking from
the chassis deck side of the unit. It is
rather difficult to see the unit from this
side, but by removing the bracket fixing
screws, and rotating the bracket slightly,
the switching can be checked. The upper
table (Col. 3) gives the $1-S8 switch
positions m the three control settings,
starting from the fully anti-clockwise

position of the switch knob. A dash
indicating open, and C, closed.
$9-8S17 are the mains to battery

changeover switches In a double-sided
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Diagrami of
the $1-S8
unit, Jooking
at the side
facing the
chassis deck.
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Switch SW MW LW !
St — C —
32 - C C
33 C — —
S4 — C —
85 — — C
<6 C — - '_’
87 — C C |
S8 C l — _
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Diagrams of -
both sides of

the S9-S17
unit. Above,
l the side
| nearest the -
control panel; :
below, the :
side facing
the chassis -
deck.
SS9 — SI7 Table
Switch Battery Mains
50 C —
810 C _
S11 C -—
S12 C —
513 C — {
S14 — C
S15 C —
S16 — C
8517 - — +

unit mounied on the left-hand bracket
on the control panel side of the chassis
indicated in our MUlustration of this side
of the chassis. Diagrams of each side
of this unit are above, the upper one
being the side seen from the control
panel side of the chassis, and the lower
one the side facing the chassis deck. The
lower table (above) gives the switch
positions for the two control settings, a
dash indicating open, and C, closed.

$18 is the HT positive, and S19 the
on-off switch, iIn a QMB double unit,
ganged with . the volume control R7.
The tags of these switches are indicated
In our view of the gang condenser side
of the chassis.

Coils.—L1-L3 are the external aerial
coupling and frame aerial windings,
mounted on the back of the receiver, and
shown In a separate illustration. This



~ also shows the connecting leads colour-
coded to agree with the circuit diagram.
The L2, L5 unit, and condensers C1, C2,

C3, €25, C26, €27, are also included in
this assembly:;

L8, L10 are in an unscreened tubular

unit on the right of the wavechange
switch unit. L6, L7, L9 and the
transformers L11, L12 and L13, L4
are 1n three screened units on the gang
condenser side of the chassis. Each unit
contains 1ts associated trimmers; while
the first also contains C6, C7 and C8. The
choke L16 is on the same side of the
chassis.

Scale Lamp.—This 1s an Osram MES
type, rated at 8V, 1.6W (0.2A).

Battery.—This is a combined 1.5V LT
and 90V HT dry battery (Ever Ready
All-Dry No. 8). It is fitted with a built-
n socket for connections, the battery
lead from the receiver terminating in a
4-pin plug to fit. A diagram of the plug,
looking at the free ends of the pins, 1s
Inset 1 the circuit diagram. |

The colour-coding of the connections to
the plug 1s: LT negative, black; LT posi-
tive, blue; HT negative, yellow; HT
positive, red.

Resistance R13.—In model B this is a
tapped vitreous enamelled resistor,
mounted on the chassis deck. It has a

total resistance of 1,180 O, and is tapped

from the chassis end (V5 heater) at
600 O, 1,000 O, 1,090 O, and 1,180 O.

Valve Bases.—The base connections of
V1, V2 and V3 were given mn a table at
the end of Service Sheet 460 (April 13,
1940). The conneclions of V4, using the
normal pin numbering are: 1, blank: 2
filament; 3, anode; 4, screen grid; 5,
control grid; 6, no pin; 7, heater: 8,
filament centre tap (and beam elec-
trode). The valve has a 2.8V filament,
The connections of V5 are: 1, blank; 2,
heater; 3, blank; 4, no pin; 5, anode: 6,
no pin; 7, heater; 8, cathode.

Trimmers.—Apart from the three IF
trimmers 1n their respective cans, there
are three aerial trimmers in the frame
aerial assembly, two in the screened
oscillator coll umt, and one by the side
of the wavechange switch unit.

Model BMS5B Divergencies.—The {ol-
lowing differences were found in our
chassis, compared with the makers’
BMS5B circuit. R1, R4 and RS were all
3.3 megohms (not 3 megohms); R3 was
60,000 O (not 75,000 O); R8 was 0.8
megohms (not 10 megohms); R10 was
2.5 megohms (not 2 megohms): €14 was

0.02 uF (not 0.1 uF):; C15 and C16 were

retur_ned to filament of V3, not to chassis.

CIRCUIT ALIGNMENT

IF Stages.—Remove back of receiver,
remove connection to tag 5 on frame

aerial connection strip, and connect sig- .

nal generator to this tag and the E
socket. Switch set to SW, feed in a
382 KC/S signal, and adjust €35, C34
and €33 for maximum output. Remove
signal generator and replace frame lead
on tag o.

RF and Osciilator Stages.—With gang
at maximum, pointer should be horizon-
tal. Connect signal generator to
external A and E sockets.

MW.—Switch set to MW, tune to
200m on scale, feed 1n a 200m. (1,500
KC/S) signal, and adjust C30, then €25,
for maximum output. -
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View of the switch unit side of the B

type chassis.

In A and C models C2I and €23

are In a single block on the other side of the chassis.

LW.—Switch set to LW, . tune to
1,200m on scale, feed in s 1,200m
(250 KC/8) signal, and adjust €31, then
€26, for maximum outpus.

SW.—Switch set to SW, tune to 16m
on scale, feed in & 16m (18.75 MC/S)
signal, and adjust €32, then C27, for
maximum outpuf.

Finally replace back of set, and adjust
C25, C26 and €27 accurately for maxi-
l;lllliél sensifivity - on thelr respective

ands. |

MODELS BMS5 A,
B AND C MODIFICATIONS

The differences between the models
with suffixes A, B and C are somewhat
complicated, but the main divergencies
are given below. The early model
BM35 (without suffix) i1s so much dif-
ferent that this Sheet will not cover it.

In the first place, the circuit and
details given above refer to the b model,
which 18 1dentified primarily by the fact
that R13 1s a vitreous enamelled resistor,
with voltage tappings on it, V5 is a
UY3l, and the scale lamp 18 in series
with one mains lead, and has a current
rating of 0.2 A.

Model- A uses a special line cord
resistance in place of the resistor R13,
and V5 1s a 2576, with its two anodes
connected together. The scale lamp is

. . YOLT.
Mo dification AGE ADJUSTMENT PANEL

of the mains
input Circtit ——3—glegj-——
in A and C | i
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n sertes with V5 heater and chassis, and
has a current rating of 0.3A. .

Model C also uses a line cord resistance
(but of different value) in place of resis-
tor R13, while V5 is a UY31, and the
scale lamp is in series with one mains
lead, and has a current rating of 0.2A
as m the B model.

In the models using a line cord resist-
ance, the input arrangement and voltage

t panel 1s as shown in a
separate diagram on this page. A voltage
adjustment panel is fitted on the chassis,
and 1n place of the vitreous resistor, the
electrolytics €21 and C23 are in g single
block on the chassis deck.

To obtain voltage adjustment the two
resistors shown beneath the two lower
sockets on the panel are used. These
have a value of 50 O each in the A model,
and 100 O each in the C model. Voltage
adjustment is carried ‘out by bridgin
pairs of sockets on the panel by a small
2-pin fuse plug. The positions of the
plug for various voltages are indicated by
dotted Lines on the panel. |

The mains cord resistance, it will be
seen, has five leads emerging from the
receiver end, and its internal connections
are indicated. The resistance is centre
tapped, and has a total value of 490 O
n Oghie A model, and 1,000 O in the C
model.

V5 I
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