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HORT-WAVE range of 16.552
metres is covered the Invicta

receiver, It has'a Q PP, oufput stage
employing two separate pentodes, Whils
a hexodo is used in the LF. stage.

THE WIRELESS TRADER

INVICTA 390

3-BAND BATTERY SUPERHET

the dot is in the positions indicated on the

triode section. Provision for cunnection
of gramophone pick-up across RS, LF.

a2, o3,
econd diods of W3, coupled by O16;
provides D.C. pubentlal u)\wh s doveioped
across load reslshﬂlru R11 and fed back
G.B

Th , or bo
pick-up and an extension speaker.

CIRCUIT DESCRIPTION

Aetial input via serics condenser C1
to_cougling coils 18 (S, L4 DLW
and vin choke coil L1) L8 (LW, to
fngle enned droilts. 12, bt v

1, 021 (MY, ond 17, m 2 LW

First valve (V1,

FO2A) is an mmua npemcmg as m:quency
changor wilh siectron conpliog, Oscilater
Erid coi S. 0 (M.W.) and I;l%

W) are tunfd \y ton: parallel
5 by 028 (S:7), €24 (MAV) and

95 (L.W.); series iracking by fixed
mn.mmrs 67 (W), 08 (W) and O

node reaction colls L. (5.W.).
L1 (i w) ana 11 (-

Second valve, a vanablc -mu hexode
(V2, Mullard metallised VP2B), aperates as
intermediate frequency amplifier with
tuned-primary tuned secondary _trans-
fopmer couplings €26, 114, L15, €27 and
©28, L18, L

17,
Tntermediate tmqnanu 485 KO/S.
Diode second detestor is part of double
diode triods valve tard metatlised
24). Audiot frequency component
hisg e output " is developed across
lond resistance R7 and passed via coupling
condenser G4, compensator €18 and
manual volume control RS to C.G. of

throngh citouit as G.B. to
F.C. and LF. valves, giving automatic
volume control. Delay voltage is obtained
tom tapping on G.B. battery.

Fagallel ] transformer coupling b

, €17 and T1 to quiescent push-pull
output smgn comprising two_matched

pentedes (V4, V5, Mullard PM22A’s).
Variable tone control by RC. filter
R13. Provision for_ cannection of
impedance  external  speaker across
secondary of T2.

DISMANTI.ING ‘I'HE SET
Removing ove the
chassis from the cab:net. St remove the

and then the four bolts (w
mtal washers) holding the chassix o the
platform.  The chassis can now be
withdrawn to the extent of tho speaker
Ieads, which is suficient for normal
purposes.

When replacing, do not forget to replace
the rubber washers between the chassis
and its platform, and tho felt washers
between the knobs and the cabinet front.
Also not that althomgh thers s 3 fiat on
the spindle of the wave-change switth,
the goab sercar in e knob should not b
fixed against this. The knob should be
placed so that on the wvarious bands

remove tho speaker from the cabimet,
remove gh! nuts from the four screws

replacing, see that the terminal panel is
at the top.

COMPONENTS AND VALUES

=
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Under-chassis
wview. Note the
various coil
units and their
trimmers, In
our chassis there
was ne trimmer
at the top of
the L8, L7 unit.
Details of the
‘two switch units

are on page IV,
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Teceiver was tunod to the lowest wave-
length on the medium band and the volume
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Circuit diageam of the Invicta 390 3-band battery superher. An extra trimmer may be found across L7,

VALYE ANALYSIS
Yalve valtzges and currents given in
(col. 2) are those measured in

our Teceiver vmm Tt waz operating with
a now 120 V H.T. batlery reading 128 V,
‘[‘l“ load, and the green gju%murluﬂl into

he 6V socket of attery, The

* Oscllatar anode (G2) 122 V, 3.4 mA.

control was at maximum, but there was
no signal input the receiler being in the
state.

Plan view of the chassis.
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Voltages were measured on the 1,200 V
scale of an Avometer, chassis being
negative,

GENERAL NOTES

Switches.—B1-814 are the waveband
and radio mutmg [lm gram.) switches, in
two g rotary units beneath the
chassis. These are indicated by numbers
in circles and artows in our under-chassis
view, and are shown in detail in separate
diagrams on p. IV., where they are soen

Contintied overleaf !

Note the extra components in the L18, L17 unit.
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INVICTA 390—Continued l

THE WIRELESS TRADER

Matehing Vaand V5. L jair of valu
supplied are IIH\LLllc(E When fi '
 ‘miiching should be

looking from the rear of the underside of
the_chassis,

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

Switch | SW. i | 1w | Gam.
o T B
0 p oo
o 5 | ¢ o
° g | &1 38
S ¢ | 9 4
8 & o o
3l o |2 ¢
¢ g |9 s
s g | 0o o
3| 8| o o
3| 8 | 8 H
° g | 8 4
8 g 8| 8
s 1 8 1% o

of the under-
side of the
chassis.

8§15 is the Q.M.B. L.T. circuit switch,
genged with o volume control
Coil . and oscillator colls
unscreened
Fach former

e
in pairs on six tuby
neath the c

“13 15 on a separate
. transformers
i

associated trimmers. Note that the second
umit also contains RS, B7, 012 and O13.
Lamps. are twe Ever
ty]ves. rated at 20V,

o.r A

External Speaker.— Two sockets are
provided at the rear of the chassis for a
low sesistance (z O) exwml speaker.

2V, o AH cell is

recommengied. for. L.T. > Types \ui.;gcsrrzl
are Ever Ready GS6o, Exide BXe
avatlable, 6] in. by 4} in. by 6§ in e,
For H.T.. a 144 or 150 V type is supgested
(e.g. G.E.C. B3 365 or Every Ready 51 D).
For economy 4 120 V unit may be used
{Every Ready 120l S\\pcr) Space
..\ntml: 10
EB. a0V anit is ncessary, and £
held in u‘g clip on the chassis deck.

Battery Leads and Voltages—DBlack
Lead, apado tag, LT, nogative: rod lead,
spae tag, LT. positive 2 ¥

nd plug, H.T. negative ;
plug. H smw (in fmaximum socket
of battery) ; red lead and pl B
positive ; brown_lead and plo

negative 1, —1-5 V ; green load and plug,
C.B. negnn.c 2, —7:5V with 150
H.T, [;anth 120V H.T.

carried out, ll‘wri a milliammeter in the
negative H.T. load, Remove all valves,
but leave batiorien connceted. Insert one
PMzzA in VB socket, note meter reading
and remove \‘r\l\'e Insert another PM22A
in same secket and again note reading.
eleot a pair of valves wlich give readings
\wl\h :\ ratio less than 2
o V2. —The VP zlm a hexode, used
an LE. pentode amplifi
mecting. the’ twb. sereening. grids

A diagram of the base con-
. looking at the underside of the
valve, is given on this page.

Ohassis Divergencies. n the makers
dingram there is an ncrial circuit LW
trimmer, in parallel with L7, and munum!
on the L8, L7 coil unit. This does not occur
in our’ chassis.

The makers also show a 10 geyi* aerial
top coupling co r between the tops
o tho Taorial coupling and grid coil,

u.luch is not in our chassis.
CIRCUIT- ALIGNMENT

LF. Connect signal generator to
grid (top m,.\ | of V1 and chassis. Feed in a
405 KC/S signal, and adjust €29, C28,
27, czu_ ™ that order, for maximun
output. Re-chec

BF. and  Oseill
gang is at m'\umum polr\ler il o
vertieal.
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5.G: SUP.G.

FIL  FIL

Base and top cap connections of
the VP2B} hexode, looking st the
underside of the base

Connect signal generator to
A ’\ml E sockets and s\\\i»[: set to MW
Feed in @ 230 m. si et pointer 1o
agom. on seale and adjust 034, then
€20, for maximum output. Keep input
Tow. s
LW.—Switch set to LW., leed in a
1,200 m. signal, set pointer to 1,2001
on scale, and adjust €28 for maximum
outpnt.  1i a trimmer is fitted to the
L6 L7 unit, adjust this et
tch set to S.W.. feed in a
jom slgnal sct pointer to 30 m. on scale,
and ot €22, then €18, for maximuns
output. Check on 16-5 m.

Insensitive Bush Superhets

NSENSITIVITY on distant stations
was the complaint with some Bush
battery superlits of the 19356 Vintago —
a tendency which we have noliced on
S othel o ol §
Examination of the valves, 'valve
readings and _circult values revealed no
fault, and_re-trimming and_ re-aligning

failed to eﬁer! an improvement. It was
observed, however, that tapping the
acrial difect on to the tuning coils after
the band-pass filter made an improvement
greater than could reasonably be antici-
pated.

Assuming that the trouble was caused
by insufficient coupling of the band-pass
coils, we tried capacity coupling by means

of 2 o-ooor i condenser at a onvenisat
pointon the gang ser and achieved
the desired rrslllt,— ., CHELTENHAD.

Faults in Lissen 800! and 8014

WO or three years ago Lissen put on

the market a z-valve mains set, the
§oo1 and later anotlier, the Sorg. We
found these sets very popular and many
were sold, but from time to time they
have needed service and I give below the
cuses for faults experienced.

Microphonic howl will usually be found
to be due to the detector valve, grid leak
or grid condenser, while weak output and
no reaction is causcd by the reaction coil
being O/C due {0 cortosion, which shows
as a small green spot on the winding,
adjacent to the sold ags

Distorted output may be fou
caused by the grid decoupling
eing O/C, or the grld decourling con-

denser being O/C or SC. The latter is

MAINTENANCE PROBLEMS

difficult to spot as the condenser is con-
tained in a bleck and the wiring cannot
be traced unless it is pulled to pieces

A E. Bax: TapworTH.

. E

WELL,

Choke in Portable Burnt Out

T was only by chan. t we four

out_the cause of the repeated butnis__
out of an R.I. choke in a small Burndept
portable. A clue was provided when the
customer mentioned Nl-!Y‘ I|e nblalnul
signala by nolding_up t! ned

o o the TS0 Lo i e o

\i‘\& cnmmttcxl

“This connector is very shallow and if it
should become loose in transit it can, and
in this case did, tilt at such an angle
the anode connector touched the metal-
lising of the valve, thus placing the H.T.
voltage across the choke winding
J. H. E. Warrs, Somzrton.

High Background in Philco 444

THILCO 444 A.C. People’s Set gave
xcessive background noise on the
band, especially above 1,800m.,
and ¢ y enough, it scemed that it
was functioning as a short-wave set when
tuned to this part of the dial, as the spark-
ing plugs of passing cars caused great

After some Lrouble it was found that
the lead from the cathode of the heptode
was rather long and passed mear the
oscillator anode coupling condenser (Cy,
TRADER Scrvice Sheet), On spacing this
Iesdifiou fibs condenser the receiver

uite normal, but each time this
Ie1d wes deliberately” misplaced the same

symptoms were expericnced L

WHEELER, GREAT MISSENDEN.




