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‘TRI%DE”:”&‘WSERVICE SHEET | INVICTA 3 60
27' 3-VALVE A.C. SUPERHET

! HE Invicta 300 15 a 3-valve (plus dectrolytic  condensers @18 and  Cl4. | — —
rectifier) A.C. 2-band superhet for  \ains aerial coupling by C15. | RESISTANCES {ohms)
mains  of roo-250 WV, gqo-1oo /5, | B
Y e G . 2t gl IR Ve oose. Gl resistance . 40,000

It has provision for an extension speaker L M IL0sC A
o . 7 : Kz 1 V1 ase, anode and 8.4, HT, ) 20,000
and for using the mains as an aerial, and COMPONENTS AND VALUES R: 1 feed potentiomer '_ i 0,000
there is a plug and socket tone control at T e I Ky Vi, Wz fixed G.B. resistance <o
the back ol the chassis. CONDENSERS \I"‘J;!.‘I‘ i ;‘f: I\-T"-Hlflinl]"' o o au || HEBEEE
. 1 | 1) sLneal vodume: oo [t} aa 500,000k
B i ——— o Ry y enal diode load . f,rmiarm
CIRCUIT DESCRIPTION C1 | _-’:rrm{ rm\aplm;.;lrut;c]l{m‘r .. - R& 1 V5 triede G.B. and AV.C. ) 150
o v e P i | L2 | Part Vi, Vi eathodes by-pass AN Hny v delav voltage resistances i 150
verial input via l..O'll.PlJ.I'I;.’, coil Ll <lll.c{ 3 V1 osc. CG. condenser e 0ats I:'m I A V.C line decoupling L. 1,000,000
small condenser €1 to single tuned circuit Cy ANV ine decoupling L. Rt V3 ANV.C. diode loarl T Ioon oo
L2, C16 I'\T W), plus L3 (L.W.), which |Us ! rb\r_\?j-l_!hy]mlo_l;Iu]tl h‘_t.‘_ I .l--. » i Riz = Port T filter sirenit o P
precedes triode hexode valve (V1, Mullard ch Parl Vi, Vz cathodes by-pass  o-23 |
metallised TH4 or octode FC4). Oscillator (S LT —— [ a0
grid coils L4 (M.W.), plus L6 (LW, are |05 0 770 "0 S N ccor
L o - : . | Co AT coupling to Vi pentoeade, . o0s —
tuned 'h.\.- C18: ]}erill]{'_l tr lml't'lll.l;.{ h.\ Cro Coupling to V3 ANV.C diode, | Q-0oors | I ) ) Approx. |
C19 (MW} and €20 (1.\V) : tracking by Cit Part T.C. filter circvit .. el Pt OTHER COMPONENTS | Walues
| specially shaped vanes of C18. Oscillator E:f :I V3 cathode by pass . 20| 20 : S ____ | o)) |
; anode reaction by coil L6 on both bands. (-,:'x | { H.T. smoothing - ™ 1 Ly Aerial coupling coil . . 650
Second valve (V2, Mullard metallised Ci13 Mains aerial coupling . . 0-naL i I.2 _-\r-n'ull MW, tuning roil o E
i P 2 5 5 - Ci Aerial circuit tuning . 000054 | L3 ' Aerial LW, tining coil . 11
VP‘}B]_ s a dr.lle].L-Ulll. k1 o, Lk ntode 1:; Aerial circuit !\I.\«\"_;Hn-im:m-:' BN i|‘ i Ose, circuit MW, tuning ., | I'j
operating  as mt"”“'-‘dm_l'(" frequency Ci4 Oscillator eircuit tuning .. Ly 3 it LW, tuning . ey
amplifier  with  tuned-primary  tuned- Crg Ose. circuit MW, trimnier . . L5 ator reaction eoil S s
0C ATy ANS s ~ ines Can Ose, circuit LW, trimmer |, U002 L7 I = e i\ Pri. o fres
secondary  transformer  couplings €21, | S || e IR e, e, (s oo || oM Cg st LE mms Set, | o
L7, L8, €22 and C23, L9, L10, 024- Czx | st LF. trans, sec, tuning . 000000 Lo D ond T transy b B .. 35
Intermediate frequency 465 KC/S. €23 | 2nd LF. trans, pri. tuning .. | 00001y R T e T 35
Diode second detector is part of double L2y | 2nd LF trans. sec. tuning .. | 000014 | Lii Speaker speech coil 26 1-75
9 L - ) Lrz | Hmn nentralising coil, .. oz
diode pentode output valve (V3, Mullard * Electrolytic. |

PendDD). Audio fre-
quency component in )
rectified output is de- Egﬁ;g
veloped  across  load

! e
resistance RY and 15 '
passed via Al coup- AQ C2l
ling condenser 09 and
manual volume control
R6 to C.Gi. of pentode
section, L1 filtering M

by €7, C8 and R5. Two-
position  tone control
by €11, R12 in anode
circuit, desired position
being  obtained by
insertion or removal of

L2
' plug X" on flying Clé
lead which, with its L ;d%
appropriate socket, 13 Ci7

makes or breaks the S|
junction between the
two components of the
filter. I'rovision  for
connection of low 1m-
pedance external o
speaker across second- T
ary of output trans- 4 pn
former T1.

Second diode of V3,
fed wvia €10 from
L10, provides D.C. potential which
is developed across load resistance R11

Cl

m

<|H

and fed back through decoupling circuit Circuit diagram of the Invicta 360 A.C.
to F.C. and LF. valves, gi\'mg_aut(mmtjr superhet. Several divergencies from the
volume control. Delay voltage is obtained 3 q: = dli Soveeis
from drop along resistances R8, R9 mn makers’ diagram were noted in our chassis,
V3 cathode circuit, and are explained on page IV. V1 may be

H.T. current is supplied by full-wave
rectifying valve (V4, Mullard DW4/350).
Smoothing by speaker field L18 and dry

an octode, in place of the triode-hexode shown.
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 SPEAKER
i LEADS

Plain view of the chassis, R5, R7, C7 and (8 are inside the L9, L10 LE. unit. The

valveholder not used is in parallel with the V4 holder.

OTHER COMPONENTS App

(Continted) Valu
{phms) |
- |
Liy  Speaker field coil
[ Pri., total |
T2 Mains Lrans, 1:{1: II_.-.p,'_ 1
H >, total

S1-53 | Waveband s |

S Mains switch,

]

DISMANTLING THE SET

Removing Chassis.—1f it is desired to
remove the chassis from the cabinet
remove the three control knobs (recessed
grub screws) and the felt washers from the
spindles, and remove the four bolts (with
washers) holding the chassis to the plat-
form.

The chassis can now be withdrawn to
the extent of the speaker leads, which is
sufficient for normal purposes. When
replacing, do not forget to replace the
felt  washers on  the control spindles

To free the chassis entirely, unsolde
the speaker leads and when replacing,
connect them as follows, numbering the
tags {rom boltom to top: 1, red
2, green 3, blank 4, yellow ;5. black

Removing Speaker.— The speaker can
only be removed from the cabinet by
removing the sub-baffle first, this being
carried out by removing the four wooden
wedges  (eight  countersunk-head wood
screws). The speaker can now be removed
from the sub-baffle by removing the nuts
from the four screws holding it.  When
replacing, see that the terminal panel is
on the right,

VALVE ANALYSIS

Valve voltages hnd currents given in
the table (col. 2) are those measured in
our receiver when it was operating on
mains of 227V, using the 2i16-2351\
tapping on the mains transformer.  The
receiver was tuned to the lowest wave-
length on the medium band and the volume
control was at maximum, but there was
no signal input.

Voltages were measured on the 4oo V
scale o a model 7 Universal Avometer,
chassis being negative.

| Anode | Aoode  Screen
| Valvi

Voltage | Current  Voltage
Vi (T ¥}

{178 21 |
Vi THy Oseill atar ¢ 15 38

[ 3an |)
Va VPR 178 100 178 305
V3 Peng DD 1 260 155 14
Vi DWyissor 3

i Bach anode, ALC.

GENERAL NOTES
Switches.—81-83 are the wavechange
switches, panged together in a unit be-
neath the chassis. The individual switches
are indicated in our under-chassis view,
In the M.W. position 81 and 83 arc
closed, and 82 open, and in the L.W.
position, 82 is closed and 81 and 83 open.

(Supplement)

84 is the (L.AM.B. mains switch, ganged
with the volume control, R8.

Coils. — L1-L3 and L4-L6 are in two
unscreened  units  beneath  the chassis.
The individual coils are indicated 1in our
under-chassis view. The I.F. transformers
L7, L8 and L9, L10 are in two screcned
units on the chassis deck, with their
associated trimmers. The second unit
also contains RS, R7 and C7, C8.

Scale Lamps. —These are two LEver
Ready M.E.S. types, rated at 6.2 V, 0.3 A.

External Speaker. Two sockets are
provided at the rear of the chassis for a
low 1mpedance (20) external speaker.

Tone Control.—A plug on a flying lead
fmarked X in our diagram) emerges
from the rear of the chassis, and when
plugged into the socket marked TC con-
nects 11 to the top end of R12, thus
introducing high note attenuation.  Maxi-
mum treble is secured by leaving the
plug and flying lead loose.

Mains Aerial.— When this is not in use,
the plug should be placed in the socket
marked A2, which 15 actually connected
Lo chassis, and is not shown in our circuit
diagram.

V4 Holder.- This 15 fitted, as usnal,
on the chassis deck, but in our chassis
there is another holder, in parallel with
it, on a paxolin strip mounted above T2,
This is not used in this set, but the sockets
form convenient ** bearers ” for leads from

Condensers €13, Cl4.—These are two
3 7 dry electrolytics in a single carton
beneath the chassis, with a common
negative (black) lead. The red lead to
V4 valveholder is the positive of (€18,
and the red lead to one of the tags on the
insulated ‘' bearer plate,” fitted to the
underside of the chassis, is the positive of
C14.

Trimmers.—Apart from €17 and €19
on the gang condenser, the only other
trimmer is €20, mounted al one corner
of the chassis deck.

Condenser Cl. This is a small fixed
condenser formed of enamelled wire

Continuwed overleaf

Under-chassis view.
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MAINTENANCE PROBLEMS

Hints Contributed by Service Engineers

_S_c_:__lt_ﬂer Causeés

N .M.V, radiogram recently brought

in for service gave intermittent
performance, and when the volume control
was fully advanced and retarded terrific
noises could be heard, the signal in the
meantime varying from practically zero
to full volume. A faulty volume control
was suspected.

The set was dismantled and the control
subsequently found to be perfect, but it
was noticed that on turning the chassis
upside down signals disappeared com-
pletely, except for faint noises from the
local stations,

During further testing the coils were
suspected, but were found to be in order.
After some further tests it was found that
a blob of solder had been allowed to travel
down the soldering tag on one of the
banks of fixed vanes of the gang condenser
and had spread itself outwards, causing
a short circuit to the metal frame of the
condenser.

Underneath the solder was a filin of
flux which caused the solder to short
circuit  the tuning condenser inter-
mittently.

[t will be noted that signals did not
completely disappear; this may be because
of the o.1 4F condenser placed in series
with the tuning condenser.—D. J. Mosgs,
PoORTHCAWL.

Damaged |.F. Transformers

ECENTLY a Marconi 219 was brought

in for service. The customer, new to

us, reported poor performance and often

no results whatever. He said it had been

back to the dgaler and to the works
several times.

The output stage was O.K. and so were

Intermittent Fault

’ INVICTA 360—Continued

spiralled over a straight insulated wire,
and is mounted on the L1-L3 coil unit.

Valve V3.- The connections of the
PenyDD differ from standard. The valve
has a 7-pin base, but the anode and cathode
are interchanged, pin 2 being cathode,
and pin 6, anode.

Chassis  Divergencies.—Our  chassis
differed in a number of points from the
makers' diagram supplied, which was
evidently an carly one.

In the first place, the tone control
circuit €11, R12 and plug X was not shown,
€10 was shown connected from A.V.C.
diode to anode of V2, not to detector
diode, and its value was o.o0001 nF, not
o000t ul", as in our chassis.

C1, C17 and €19 were not shown on the
makers’ diagram. In the makers’ diagram,
one side of each receiving valve heater was
not taken to chassis. €2 in our chassis was
ol not oz wF, while an additional

all the valves. All the trimmer seals had
been broken. A signal of 125 KC/S was
irjected into the I.F. valve, but only
violent * clicks *' were seen on the C.IK.
tube. With the trackers screwed in a
faint response was noted at about 180
KC/S. The receiver had evidently been
lined up at this (incorrect) LF.! Medium
waves tuned fairly well, but the output
was badly down. With any slight shift
of the tracker screws, there was a click,
and the signals were gone.

We  assumed broken or shorting
trackers, so dismantled the L.I°. coils.
Tae trackers were Q. K, but the screws had
been taken so far in that they had
‘" channelled " both LY. coils! Many
turns were broken and shorted by the
screw threads. The screws were still some
wiy from being turned flush with the can,
and yet they had fouled the coils.

Placing the coils } in. further along the
ccil former would have prevented this.
Tais, however, is no excuse for the
' service engineer,”’ who probably thought
the screws were not tight enough.-—G. C.
OxLey, TIBSHELF.

Interference in Philco 444

" E have found that in many cases

severe interference on the long
wive band of the Philco 444 receiver is
due to the frequency changer valve (6A7)
generating oscillations at approximately
6 to 7 metres.

The effect of this is manifested in the
set receiving severe interference {rom
motor car ignition systems. The cure will
invariably be found by earthing the two
brushes on the moving vanes of the
twin gang tuning condenser.

They should be earthed with the shortest

cendenser (06, o.25 uF) was found in
parallel with this.

R4 was shown as 100 O, not 50 O as in
our chassis, and R9 was shown as 300 O,
not 150 0. The secondary of T1 was
stown with one side connected to chassis,
but this was not so in our set. V1 may
be an octode, not a triode-hexode.

CIRCUIT ALIGNMENT

LF. Stages. Connect signal generator
between grid (top cap) of V1 and chassis.
Feed in a 465 KC/S signal, and adjust
Ci24, €23, C22 and C21 in that order for
maximum output.

R.F. and Oscillator Stages. —With gang
at maximum, see that scale pointer is
horizontal. Switch set to M.W., connect
sijynal generator to A and E sockets, feed
in a 250 m. signal, tune to 250 1. on scale,
ard adjust C19, then €17, for maximum
output, keeping input low. Switch set to
L. W., tune to 1,200 m. on scale, feed in a
1,200 m. signal, and adjust C20 for
maximum output, rocking the gang
slightly for optimum results.

nore i nformati on renenber ww, savoy-hill .

the chassis
condenser —

possible flexible leads to
immediately below the
R G. PooLE, SHIPLEY.

Intermittent Short in Transformer

N A.C. superhet was in for repair,
and was found on test to be absolutely
silent, while the output pentode was
observed to be overheating. Resistance
tests were commenced, and the mains
transformer windings showed correct
values. The speaker field coil was in
the H.T. negative line between the centre
tap of the H.T. secondary and earth.
Systematic tests of all components
likely to cause the trouble, including
mains transformer inter-winding tests
with a megger, revealed no fault.

A fault causing a short circuit of the
LS. field was suspected, as the output
valve had run hot and no sound was
heard in the speaker. As a check on this
assumption the receiver was switched on
again for a short period and when the
output valve was seen to be overheating,
one of the ficld plugs was removed from
its socket.

The valve continued to overheat, and
it was now obvious that the short was
between the H.T. secondary winding and
earth. On switching off the set and making
a resistance test a short was revealed
between the centre tap and earth even
with the field coil disconnected.

On applying pressure to the transformer
secondary winding while still warm it was
possible to produce or clear the fault at
will.

Further tests when the windings were
cold revealed no fault. Vinally it was
found that a short existed between the
H.T. secondary and one of the heater
windings, which only appeared when the
transformer was warm.—W. G. GouaH,
WORCESTER.

Loose Bearings in Condenser

HE customer complained of lack of
selectivity in a receiver, and knowing
aerial and earth conditions to be reason-
able T naturally suspected faulty ganging.
However, as a preliminary, the set was
switched on and the dial rotated through
a number of stations to check calibration.
Everything seemed normal, until the
high-frequency end of the scale was ap-
proached, when I “ overshot” a trans-
mission, and turned the dial back to get
it again.

The station came in five degrees higher
up the scale ! Obviously, a slipping dial,
1 thought, but examination proved me
WIOng.

Some amount of puzzling, and a careful
examination of the condenser gang, showed
that it had a small amount of side play,
which varied according to the direction
in which the gang was driven, and so
varied the capacity for a given dial setting.

A half-turn on the cupped bearing screw
at the rear of the gang condenser assembly
put matters right.—I.. P. DIisMogre,
MarTa.
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