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The Invicta B4o receiver.

OUR wavebands are provided in the
Invicta B40 4-valve battery superhet,
other features of which are trans-

former AF coupling and flywheel tuning.

The two SW bands are 13-51 m (referred
to in this Service Sheet as SW1 band)
and 50-200 m (referred to as SW2 banc),
so that complete coverage is provided from
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INVICTA B40

BATTERY SUPERHET

13-550 m, with the normal LW band in
addition. '
Altogether, there are five positions on
the waveband control, including one for
gramophone pick-up operation. Provision
is made for connection of an external
speaker by means of socketed plugs.

Release date : ~June, 1940.

CIRCUIT DESCRIPTION

Aerial input via alternative aerial
sockets A1, A2 and coupling coils L1
(SW1), L2 (SW2) and L3 (MW and LW)
to single tuned circuits L4, C26 (SW1),
L5, C26 (SW2), L6, €26 (MW) and L7,
c26 (LW).

Input from socket A1 feeds signal
directly to coupling circuits, while that
from A2 feeds the same circuit via a
small series condenser G1, for reception
of strong local transmissions.

First valve (V1, Mullard metallised
FC2A) is an octode operating as frequency
changer with electronic coupling. Oscil-
lator grid coils L8 (SW1), L8 (SW2), L10
(MW) and L11 (LW) are tuned by C27.
Parallel trimming by €10, C28 (MW) and
C11, C29 (LW); series tracking by C7
(SW1), €8 (SW2) and €9 (MW and LW).
There are no trimmers on the SW bands

Reaction from anode by coils L12
(SW1), L13 (SW2), L14 (MW) and Li15
(LW). In the case of the SW1 band,
reaction coupling by the coil is augmented
by that across the tracking condenser,
whose impedance (in parallel with R2,
C12) is common to grid and anode circuits.

Second valve (V2, Mullard metallised
VP2B) is a variable-mu RF hexode oper-
ating as intermediate frequency amplifier
with  tuned-primary, tuned-secondary
transformer couplings C4, L16, L17, C5
and C14, L18, L19, C15,

The first transformer coils have adjust-
able iron-dust cores for alignment pur-
poses, while the second transformer coils
have air cores. The tuning condensers
are fixed in each case. The tuning ad-
justment, in the case of the second trans-
former, is carried out at the works and
should not require subsequent readjust-
ment.

Intermediate frequency 4656 KG/S,

Diode second detector is part of double
diode triode valve (V3, Mullard metallised
TDD2A). Audio frequency component in
rectified output is developed across load
resistance R5 and passed via AF coupling
condenser G18 and manual volume con-
trol R6 to control grid of triode section,
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IF filtering by €16, R4 and G17 in diode
circuit.  Provision for connection of
gramophone pick-up directly across R6.

No switching is included in the pick-up
circuit, although a gramophone position
is provided on the waveband control. In
this position, however, switches $1-83,
$8-S11, §12-S15 and $20-523 are all open,
so that radio is muted.

Fixed tone correction by R8 and G20
in V3 triode anode circuit,

Second diode of V3, fed from L19 via
the small coupling condenser €19, pro-
vides DC potential which is developed
across load resistance R8 and fed back
through the decoupling circuit R7, C3 as
grid bias to the control grid circuits of
V1 hexode (except on the SW1 band)
and IF valves, giving automatic volume
control.

Directly-connected ~AF  transformer
coupling by T1, via grid stopper R10,
between V3 triode and pentode output
valve (V4, Mullard PM22A). Three-posi-
tion tone control by 621, R11 and switches
§24, S25 in control grid circuit. In one
position 8§24 is closed, connecting G21
right across the circuit; in the second
position $25 closes, so that €21 and R11
are in series; or in the third position both
switches are open. Fixed tone correction
by C22 in anode circuit.

The speech coil of the internal speaker
is connected by means of plugs and sockets
across the output transformer T2, The
plugs are equipped with further sockets
at their outer ends, and a low impedance
external speaker may be plugged into
them, so that both speakers operate to-
gether; or the internal speaker plugs can
be withdrawn and replaced by the ex-
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CORE ADJUSTMENTS
Plan view of the chassis.

ternal speaker plugs, so that the internal
speaker is muted.

Grid bias potential for V4 is obtained
automatically from drop across the resist-
ances R12 and R13, which form a potential
divider in the negative HT lead to chassis.
From the junction of these two resistances
is taken a tapping to provide AVC and,
via the AVC circuit R8, R7, fixed GB
voltage for V1 and V2. The electrolytic
condenser €23 by-passes the GB circuit.

DISMANTLING THE SET

Removing Chassis.—Remove the four
control knobs (recessed grub screws)
from the front of the cabinet ;

withdraw the speaker connecting plugs
from the sockets at the rear of the chas-
sis;

remove the four set-screws (with metal
and rubber washers) holding the chas-
sis to the bottom of the cabinet.

When replacing, a shaped rubber washer
should be fitted to each chassis fixing
screw, between the chassis and the bot-
tom of the cabinet;

a flat rubber washer and a metal washer
should be fitted under the head of each
fixing screw.

Removing  Speaker. — Withdraw  the
speaker connecting plugs from the
sockets at the rear of the chassis:

loosen the dust-bag covering the speaker;

remove the four nuts holding the speaker
to the sub-baflle. '

When replacing, the speech coil tags
should be at the bottom.

Circuit diagram of the Invicta B4o
four-band battery superhet receiver.
Provision is made for connection of
gramophone pick-up and external
speaker, and a gram’ position is
provided on the waveband control,
although no switches are included in
the pick-up circuit. Tone control is
effected by a three-position switch.
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) BATTERY LEADS]
C2 is a wire-wound condenser.

VALVE ANALYSIS

Valve voltages and currents given in
the table below are those measured in
our receiver when it was operating with a
new HT battery reading 120V on load.

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.

While the screen currents of V1 and V2
are being measured, a 0.1 xF non-induc-
tive condenser should be connected di-
re:tly to the screen (pins 6 and 7) of V2
hclder and chassis, and the present de-
coupling condenser G13 should be left
directly connected to pin 3 of V1.

Anode | Anode | Screen | Screen

Valve Voltage Current, Voltage Current

(V) | (mA) | (V) | (mA) |

L (115 05y | | |

vi rezs f{ Oselator }| 45 | 075

(Y115 | 25 ‘ |
V2 VP2B | 115 1-5 45 0-5
V3 TDD2A | 110 25 | — | —
3-0 j 115 | 06

V4 PM22A | 110

COMPONENTS AND VALUES

RESISTANCES | Values
| {ohms)
11 V1 osc. (G resistance . 47,000 -
R2 SW1 and SW2 reaction
damping 5 1,000 |
1.3 V1, V2 8G's HT feed 47,000
14 T stopper 47,000
1.5 V3 signal diode load | 470,000 |
| Manual volume control ... | 1,000,000
n7 AVC line decoupling .. | 11,000,000
k8 V3 AVC diode load .o 1,000,000
1o Part of fixed tone corrector 47,000 |
1.10 V4 grid stopper ... 100,000 |
R11 Part of tone eontrol 220,000 |
112 V1, V2 fixed GB; V4 GB; | 100 |
l‘Ll‘} } and AVC delay pot. { 330 |
v divider. o i
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Under-chassis view.
The oscillator cir-
cuit trimmers are
mounted on the
ends of their re-
spective coil units,
which are in turn |
mounted on the two |
waveband switch |
units, Diagrams of
the switch units
are shown in col. 4.
Cr is a wire-wound

condenser. i

there are no switches in the gramophone

CONDENSERS Values Approx. ick- i it ¢ i
|Gty OTHER COMPONENTS Viles  Pick-up circuit, although there is 4 gram.
‘ _ = (ohms) position on the switch control. In the
1 ﬁ‘.l ._<vlm:'ul;g)mlmsvr —_— TR v Wi l Y gram. position, however, all the aerial
2 erial N “top”’ coup- | L erial SW1 coupling coi g - 11 »:
I ling 0-000003 L2 Acrial SW2 coupling coil 0-7 coupung sthches, the two sets of C(.}
€3 | AVCline decoupling .. | 01 L3 Acrial MW and LW coup- switches and the oscillator anode circuit
:f i} 1st 1Fltr:1nsl'(>rnwr tunmﬁl{ :;f::::} L4 A “."ﬁ g‘{i‘!l T GOP switches are open, so that radio is muted,
5| condensers . -0 s erial uning coil... ery low a P
C6 | V1 osc. CG condenser 0-00007 L5 Aerial SW2 tuning coil... 04 and 2r]]y254 and $17 are closed.

C7 | Ose. circuit SWI tracker  0-005 L6 Aerial MW tuping coil... | 35 524, $25.—These are the tone control
| cg | 85(-. (-_irvu_itt ﬁ‘{‘t‘_z tlt'lu(:{k{:\r_' | 0-0013 },7 éerial L\\;\{,Li]{ing mil..I . 13-10 switches, in a three-position switch wunit,
co | s¢. circui and L | .8 sc. cire. SW1 tuning coil | Very low at . 9

; Ceackon . N 0000657 o sc. cire, SW2 tuning cofl i l'ocqtedhon'thg front, member of the chass1§,
€10 | Osc. circ. MW fixed | L.10 Osc. cire, MW tuning coil 1- and  shown in detail in the diagram in
o | o 11‘in111l«:1'j..‘\_ s | 0-00002 Hi Os .('i‘t"{‘,.ll.\\' :uning n_iuil | 2. col. 1, where it is seen as when viewed
11 | se, cire. L xed trim- L12 . SW1 reaction coil... 0 3
| mer 0-00026 113 sc. SW2 reaction coil, ., 135- from o the rear (?f. the' ur‘lde;‘ﬁude Qf the
| €12 | HT circuit reservoir . 1-0 E14 Osc, MW reaction coil. .. 11- chassis, -Tt§ PC!"*]t'mn is indicated in our
C13. 1 V1, V2 SG's decoupling... 0-1 L15 Osc. LW reaction coil... 14 under-chassis view,
(‘lﬁ : _nc.l Tk ltrz‘u.ls‘lornulr tuning ():l]ll”l _Llf: ist IF trans, J‘u.. { ‘When the control is turned fullv anti-
C15 condensers 0-0001 .17 Sec, (i 0 q t g
\ | ) 0-00015 L18 ) Pri g clockwise, $24 closes; in the centre posi-
C16 |} IF by-pass condensers .. : 2nd IF trans ey . B .
€17 | y-pas NSCES .. 0-00015 L19 & IS See. 9- tion, 826 closes; in the fully clockwise
C18 | AF coupling to V3 triode 0-005H L20 Speaker speech coil 2
€19 | Coupling to V3 AVC diode 0-00002 T1 JL Intervalyve " Pri. 1,000-
€20 | Partof fixed tone corrector ‘ 0-01 J trans. Sec, 2,500-0
21 Part of tone control | 0001 T2 Output Pri. .. 600-0 Switch Table
22 Fixed tone corrector e | 0001 = trans. Sec, L. 0-2 B _ .
C23* Auto G B circuit by-pass... 20-0 Waveband switches - . ] |
C24% Aerial circuit SW1 trim- o Tone control S\\]in'lws — Switch Gram @ SW1 | SW2 | MW | EW
| mer 0-00003 LT circuit switch, ganged e R —" - —|
€25+ | Aerial circuit MW trimmer 0-00003 R6 — S1 — — | — —_—
€261 | Aerial circuit tuning 0-00045: | | 82 —_ ., — c | — —
€27t | Oscillator circuit tuning... 0-00045% — o 83 = | — — C (o]
€281 | Osc. circuit MW trimmer 0-00003 S4 (o] — — - —
C291 Osc. circuit LW trimmer 0-00003 S5 . c | =
I GENERAL NOTES :‘_’ — - c > — |
. : N7 = = = =
* Electrolytic. { Variable. { Pre-set. Switches.—81-823 are the waveband s8 . c — — |
e N switches, in two ganged rotary units be- 2?0 - - _c_ ‘ P |
[ ; neath the chassis.  They are indicated by Q11 — | — . — c
‘ 52§ Di f the arrows and numbered circles in our under- 512 — | © - —
. 524 . 12 2ramioigt ‘l' ! chassis view, and shown in detail in the 28| = — | © | & - |
\ WS COEEEDL | diagrams in col. 4, where they are seen S15 | — — | = | = c |
: switch unit, Its : : ¥ 2 | 1
. P vy as viewed from the underside of the 816 | — = — =
3951:“(’1“ B 1}?‘ chassis, as indicated by the arrows. E}g ‘ ! - ©c i: —
| ]Cé‘ < 11}1 t e The table (col. 3) gives the switch posi- 819 | — — — | e —
HelE (% l;:lassm | tions for the five control settings, starting {820 | — c — | — —
VALl BIEENAS, ! from fully anti-clockwise. A dash indi- ggé _ - ‘ | < -
cates open, and G, closed. 823 | — o= c |-
_ . e e - It will be seen from the diagram that R - ‘ 0
.

o
—~
——
—
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