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e s ser MULLARD MUS6
3-BAND AC/DC SUPERHET
tuned circuit L9, €89. Resistance R1 V3 triode and pentode output valve
across aerial circuit provides a DC path  (V4, Mullard Pen36C). Fixed tond cor-
between socket A and earth so that €1  rection by €31 and variable tone control
‘ cannot develop a charge. by R20, €30, R21, in anode circuit. A
| First wvalve (V1, Mullard metallised measure of negative feed-back is intro-
| FC13C) is an octode operating as  duced by the omission of the usual cathode
frequency changer with electron coupling.  by-pass condenser.
Oscillator grid coils L12 (SW), L18 (MW) When the receiver is used with AC
and L14 (I.W) are tuned by C€40; mains, HT current is supplied by half-
parallel trimming by C41 (MW) and €42 wave rectifying valve (V5, Mullard
(W) ;  series tracking by C16 (MW) TURIC) which, with DC supplies, behaves
and €15 (LLW). Reaction by coils L15 as a low resistance. Smoothing is etfccted
(SW), L16 (MW) and L17 (LW). by iron-cored choke L2 and electrolytic
N Second valve (V2, Mullard metallised condensers €27, C33. RI filtering by C34.
ONSTRUCTIONALLY the Mullard  VP13€) is a variablemu REF pentode
C-\H'-"“ 15 of unusual form in that  operating as intermediate frequency COMPONENTS AND VALUES
: 711 s assembled in three separate  amplifier  with tuned—primar_y tuned- RESISTANCES ‘ (‘()’}'}‘[‘l'l“‘;
units, which for convenience of reference  secondary  transformer couplings (€43, o o
n _“”‘ ‘\‘r retee Sheet are designated the C10, L18, ng, 011, C44 and 045, 020, R1 Aerial circuit safety shunt | 100,000
KE, AL, and power bllp})l\" units 120, L21, C21. C46 Rz Vi1 pentode CG decoupling | 100000
respectively Actually the units do not ’ T ) R3 V1 pentode CG stabiliser . | 50
divide up as distinctly as this Intermediate frequency 128 KC/'S. Ry | Vi pent. fixed GB resistance | 320
h up as GISLICLly ‘“‘l‘ ”"‘-l i Diode second detector is part of double ﬁ? t; l*“l'ti.‘(‘,“;:‘lﬁ I{“ feed | _“;::g
TeCeIVe a 4-valve S rec T . 5 q y sc. CG resistance )0
AC ];('T( L_(}l)};(nl:[hq:l ?m\-hlo\th f((l))ru:];(l:nl- l“,i diode triode valve (vs’ Mullard metallised Ry Vi u';_(} and n-‘c.m;::;mlf- and ! Jg,ooo
o0 2t ,\j ) : E S in the s g TDD13C). Audio frequency component in RS E’ V2 8G HT feed { 12,300%
‘\(E;‘f:” 14“"“)“ h B UNE  (CELE ‘)f rectified output is developed across load ﬁ‘l’ t'“li' "ll('llis rf"b’]smrl]w T o:);?)
£ « s a s -wave ange ‘ . Signe nde lo: | 250,
) & (I covers a short-wave range o resistances R10, R11 and passed via ]11‘1) 1 J_“l:,ltlt Gltole o {‘ z «
» 1‘|. “)l. m. N . R ) resistances . 100,000
i manual volume control R12, AL® coupling Riz | Manual volume control .. | 500,000
CIRCUIT DESCRIPTION condenser €26 and CG resistance R13 | {13 V3 triode CGresistanee . 1,600,000
_ .\l'l:lil] input on MW and ‘_I.\\' \'_i:l to (‘(:- of [1jif)(l(> section, which operates R:; } .tlt'];rﬂl‘(I(’t:si\‘t.’ln(‘t‘:“( 1 Z’Lg:,?,
isolating  condenser €1, coupling coils  as AL amplifier, Rib | V3 triode anode load . . - 100,000
L2, L3 and condenser €5 to mixed coupled Second diode of V3, fed from V2 anode Riz | AVCline decoupling 1,600,000
T V= e ey @ik o ; < DO e oo 3. Ris \"1 AVC (l?')ll\‘ load 500,000
and-pass filter. rimary coils L4, L& via €22, provides DC potential which is Rig | Vi CG resistance ) 800,000
are tuned by €37 ; secondaries L10, L11  developed across load resistance R18 and R2o | Variable tone control. . . 50,000
by €39. Coupling by coils L6, L7 and fed back through decoupling circuits as :f'“ J\),‘“". '.”];'l‘,‘rf“l"“ LC circuit .| 100
condensers €8, €C7. IF filtering by L1, GB to FC (except on SW) and IFF valves, l::; ; \»; t([; r.mmlf:]l.?-:(-‘ B e
C3, €35 across coupling coils.  Image civing automatic volume control. R2) | Vs anode current limiter 130
suppression by €4, On SW, coupling 1s Resistance-capacity coupling by R186, * 20.000 O and O resis i
- ' ; . : e > 20, ‘ 2y sistances oted
via €1 and coupling coil L8 to single- €29 and R19, via R stopper R22, between |\L;:1";J:{llil_ FREEER e
RS R7 c27lt L22
:L R20
r:‘?:r RB N
n]:- dcio
8 A e T |
Ca44 e éél j"':‘& RI6 R
& 2 EEC, A = 123
200G =2
m $ ——1| e
a vZT) Vi =32
r H S6 =
L]
SIS cas
18§ BLY =zCa Li2g Bus it
cs ] RIO
52 | 57 s16
] c36 c3g ]
1§ B c+ g Bus 26
Lo RiIE 3l RI9
— Ri2
LS
2 ca A1 caz) B! ci9 c40 caal g’
Ri ug T3 N3 54 FE S af ReZ F 513/ g SHI/ r13% ER14
Ci8 RIZ
Ny lcwa T8 J & 2 A s c33
3 U0~ T R4 ci7=m = g < %:: RIS ==§B R23 -J.=:
o c3s g Ul R T sii/ sl =Ci6 T i%)
S : , 4
».L, A L24
517
£ Ao -
A faame ©
R24
Circuit diagram of the Mullard MUS6 3-band AC DC superhet. } SCALE taMP SIg
V3 V4 V2 VI I h
= L 25

\____/BARRETTER



May 7, 1938 THE WIRELESS & ELECTRICAL TRADER (Supplement) YII

CONNECTION

Plan view of the three chassis, RF on the left, power unit in the centre and AF on the right. The outer ones have been rotated
90 degrees from their positions in the cabinet.

R ] 7 power supply units can be removed from the cabinct
CONDENSERS Va Ll“ S OTHER COMPONENTS | .4;?1‘rr13?4 unless all %hrm! units are first willlldrawn tog(’t)_wr,_lnut
‘*‘ (Continued) Values the AF unit can and thi ccordingly dealt with first.
e T Areciot] Bt ior P 3 (ohmns) Removing AF Unit. — First remove the knob from the
| (." | lating condense 0005 L tone control by loosening the recessed grub screws
'| (K_‘t | Yarth u:?llll[[lgénflljpl;l 11‘:1{;:;: - :::::’w ” %;‘; f Band-pass sccondary coils [ ‘::\ which are accessible through a slot in the back of tlln-
C:; Image suppressor o .| 000005 12 Ose, circuit SW tuning coil .. o 05 1\11(.)1‘?11\1::‘(!11511: ‘|'|;1,m:“,;;H:,tlzdllfl:(({b)fEgk:f,tl.:i::"li“]:lﬁ}l'
1 Cs MW and LW aerial ¢ OuplmL | 000002 L1z Osc. circuit MW tuning coil . . 100 remove the barretter and V2 ‘lop cap, free the leads
(L‘" | ;;:::(1];:“ I\l\&’ ;((‘:‘llplll;:f no || @Y }'I‘F ¢ }‘I“”“”é‘lx;w tuning coil .. 400 from the cleat on the baseboard and remove the screw
" C 3 DI | 025 5 ale L) ac * H e - i s 2 1 3
lCi I Aeric \l]‘w\x trmnm-rp s {(;ﬁu:m ];;’) l;::»; \{\’\‘r;'( 4'3.‘;; [“l“‘h 2““]"]) holding the top of the unit to the
-t ! . .| o t | v : . 348 cibinet. 2
{ Cg | VI pentode anode clumlplm. | o1 L1y | Oscillator LW reaction .. 70 Next remove the two paxolin panels cover-
2 3 S 5 ey . . N
Clo | o B b amer = | ooy || 13 NS00 R TR e B B,
J \ I e ) “’ 5 oc || O “" 19 ‘5_“ .. 130°0 board (two round-head wood screws) and remove
:‘1: | 1;'[”'[“{[1;”1];' l}nL.l, . | 0000002 %,2(] | il TP e, L i .l . 130°0 the screws (with washers), when the chassis can be
3 || e Elnse LBye o9 | @5 = cc., total .. 1300 vithdrawn t » exte the leads. W eplacing,
Cr4 Vr ose. CG (’(lil{ic'x Foo - | 00001 ¥ HT smoothing ¢ hoke . .. 350°0 :l‘ l‘i::(lt“ll]l“,o(.}l?;;;i!\];‘ %:‘Q‘,lgfi: Emlmggl “uiwt’:)y{ﬁd{,f“ k
Crs ;J“:- crcult !:I‘C"\ m"‘l‘_‘:"_ EAEely Lz3 Speaker speech coil 36 f the cabinet, note that the two lower tags on the
C16 l Jse. circuit t 1 ke Il o | orooly Lay } Mains filter chokes .. { 45 speaker terminal panel are joined, and mnote that
Cry v ]“ :‘(j'h l,”(l el Elitealy (= || o L2s e ( 455 the flat knob is for the tone control.
e oge oo oo Tt Output trans. {1 -+ -- | booro Removing All Three Units. —All three units can be
. S-S Waveband swi ‘_b"' L mth(h wn complete on the baseboard, and this must
ot oo || :;“:)f!()\) : H:l;’ig \I":i;‘lls}‘:l.lvl‘it:ﬁ(l:t.l ll-‘,[;:l ed Riz. | i be done before either the RE or power supply units can
: < Mains sw s, gange . - Y i
2nd IF trans, sec. trimmer .. | 0:000004 ! i thn n(llov'tg: . tt g o maxic
Coupling to V A\(.dmd(- .| o-0ooo3z o do this, turn the gang condenser to maximum,
Va g,mﬁdv h\'3 X o1 ' DISMANTLING THE SET remove the two control knobs at the front of the
V3 cathode by . | 250 Nore.—In the following notes the term *““ cabinet ”  cabinet by loosening the recessed grub screws ac-
IF by-pass . .. | owoor is used to indicate the moulded part and ** baseboard »  cessible through holes in the baseboard, and remove
AF coupling to \rq triode .. 001 to indicate the wooden bottom. Neither the RF nor Coniinued overleaf
Part HT smoothing .. .. | 320
IF by-pass 0:00025
V3 triode to \4 AF fr)upl_mg 001
Part variable TC circuit 50 005
Fixed tone corrector .. | 0002
Speaker isolating condenser .. | 0-004
Part HT smoothing .. . 20
Vs anode RF by-pass. . 00 01
Part acrial [F filter tuning .. 0+00003
Band-pass pri. MW trimmer. . 000003
tuning. . . | 000049
MW lnmmx‘r . 0°00003
ec. and SW aerial
tuning 00004
Oscill: itor cire lnl llmm«' S5 ‘ 0°00041)
Osc. circuit MW trimmer .. | 00000}
Osc. circuit LW trimmer . 0000008
1st IF trans. pri. tuning . 0700003
1st IF trans. sec. tuning 0100003
C4st | 2nd IF trans. pri. tuning . 0-00003%
C46% | 2nd IF trans. sec. tuning | ©0-00003
* llectrolytic, 1 Variable. T Pre-set.
| Approx,
OTHER COMPONENTS | Values
‘ (ohms)
Lrx ilter coil i 1200
L2 Aerial MW coupling coil | 350
L3 Aerial LW coupling coil bo & 1000
Ly 1 T —< il 4°5
Ls r Band-pass primary coil 1 480
L6 || L P { 10
Ly | Band-pass coupling coil ' | ot
L8 Aerial SW coupling coil | 2:2
y ial SW i il. . 0 . q g
e || Sy Gninge | oo | Underneath view of the AF chassis. €45 and €46 are IF trimmers.
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MULLARD MUS6—Continued

the two knobs at the sides of the cabinet (rec
grub screws accessible through slots in the bac:
the chassis).

Now remove the two screws (with nuts) holding the
front of the baseboard to the cabinet, slacken the two
clamps bolding the back of the buseboard to the cabinet,
unsolder the earthing leads frem each of the side
units, and remove the screw (with washer) holding the
top of the right-hand unit to the cabinet.

Next remove the wood serew (with washer) holding
the bracket on the gang condenser to the sub-baffle
and slacken the two clamps (wood serews) holding the
speaker to the sub-baffle.

Then remove the bowden cable from the switch
indicator, loosen the two screws holding the plate
carrying the right-hand pointer drive wire pulley,
and remove the wire from the left-hand pulleys and
the drum on the condenser, taking careful note of its
position.

The three units can now be withdrawn complete
on the baseboard. When replacing make sure that
the earthing leads are brought out to the back of the
cabinet and note that the larger control knobs go to
the front of the cabinet.

Removing RF Unit.—Having removed all units
together, it is now possible to remove the RF unit.
Free the leads to it from the cleat on the baseboard,
remove the speaker by slackening the two screws
holding the brass strap and remove the cleat thus
exposed which holds the lead to V2 top cap. Free the
gang condenser strap from the power unit (screw ancd
washer) and remove the two screws (with washers)
holding the unit to the baseboard.

Removing Power Supply Unit.—When the three
units have been removed complete, as described above,
it is possible to remove the power and speaker unit
by removing the two other units as previously described
{or, alternatively, unsoldering and carefully coding the
wires going to the other units), removing the four
paxolin panels covering the bolts holding the unit to
the baseboard (eight round-head wood screws) and
removing the bolts (with washers).

VALVE ANALYSIS

Valve voltages and currents given in
the table below are those measured in
our receiver when it was operating on
AC mains of 230 V. 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 400 V
scale of a model 7 Universal Avometer,
chassis being negative.

\ |
‘ Anode | Anode | Screen | Screen
Valve ‘ Voltage | Cu.rr( nt | Voltage | Current
‘ (V) | (mA) | (V) (mA)
‘ 1203 | x-3 ] |
Vi FC13C.. |4 Oscillator - 75 41
s 20 ) |
Vz VP13C | zo7 | 62 ‘ 145 22
V3 TDD13C | 83 ; 10 . .
V4 Pen36C | 188 | 490 | 207 110
Vs URICt | — | — = _
|

t Cathode to chassis (but not power unit chassis),

22,

GENERAL NOTES

Switches.—81-816 are the waveband
switches, in two rotary units beneath the
R1"  chassis. They are placed close
together and screened, and cannot be
.asﬂy reached without partldl dismantling.

After this dismantling, the nearer 11111
is number 1 and the further, number
2 (close to the chassis deck). Diagrams
of the units, as seen from the underside
of the RY chassis, are on this page

The table (col. 2) gives the switch
positions for the three control settings,
starting from fully anti-clockwise. A
dash indicates open, and @ closed.
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Underneath view of the RF chassis.
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817 and 818 are the QMB mains
switches, ganged with the volume control
R12, in front of the AF chassis.

Co11s —L1 and L6, L7 are beneath the
RFE chassis, and are unscreened. ,L2-L§,
L8-L11; L12-L17; and the first I
transformer L18, L19 are in four screened
units on the RFE chassis deck, the first
three each having a trimmer at the top
of the can. The second IF transformer,
L20, L21, is in a further screened unit,
on the AF chassis deck.

L24 and L25 are beneath the power
supply chassis.

Scale Lamp.-—This is a special Philips
MES type, with a tubular frosted bulb,
type number 8o80-07.

External Speaker.—No provision is
made for this, but a low impedance type
could be connected across the internal
speaker speech coil terminals.

Trimmers €35 and C42-C46.— These
six trimmers are formed of a spiral
winding of tinned copper wire on a small
tubular ceramic former, the inside of
which is sprayed with a metal coating,
which forms the other electrode. Adjust-
ment is performed by winding or un-

winding turns of the tinned copper
wire.,
Resistance R3.—This is inside the top

cap connector of V1.
Resistance R8.—This consists of two
resistors connected in parallel.

Note the special * wire-wound

trimmers used.

CIRCUIT ALIGNMENT

When adjusting  the special tubular trimmers,
proceed as follows : Melt the wax with a warm solder-
ing iron, undo the wire spiral until the ouptut meter
just passes its maximum reading (mindmum in the case
of €35). Replace one or two turns to give maximum
deflection, and cut off the surplus wire. Seal the spiral
in position with wax. If the wire is not long enough,
replace the trimmer with a new one.

When applying signals to the rnulml grid of a valve,
its normal grid connection must remain. ‘The volume
control must be at maximum. The receiver must be
re-aligned if V1 is replaced.

Stages.—Turn gang to maximum, Short
circuit R8 and €18. Connect signal generator via a
0032 le condenser to grid (top cap) of ¥2 and chaussis.
Feed in a4 128 K ignal and adjust 045 and C46 for
maximum output. Transfer signal generator to grid
(top cap) of V1, and adjust C43 and 044 for maximum
output. Remove the short circuits from R@ and C18.

RF and Oscillator Stages.—Turn volume contro! to
maximum. Fit a 15 deg. jig (No. Mogggr741) by
slipping the boss over the locating pin just above the
condenser spindle. When the gang is turned so that it
bears upon the jig the vanes are advanced exactly
15 degrees, which is the standard alignment position.

MW.—Switch set to MW, and turn gang until it
bears on the jig. Connect :.wnal generator to acrial
socket (via a standard dummy aerial) and chassis.
Feed in a 1,442 KC/S (208 m) signal, and adjust C41,
€36 and €38, in that order, for maximum output.
Repeat these ddjustinents.

LW.—Switch set to LW, and advance gang to
bear on jig. Feed in a 395 KC/Q (760 m) signal, aid
adjust €42 for maximum output.

There are no SW adjustments.

IF Filter.—Switch set to LW and turn gang to
maximum {2,000 m). Feed in a strong 128 KC/S
signal, and adjust €85 for minimum output.

Scale Oalibration.
Apply an 810 KC/'S
(310 m}) signal, tune
receiver formaxinun:
output, and adjust
positionof the pointer
to 310 1m on the scale
by means of th. rew
and washer securing
the pointer to the
Bowden wire drive.

Diagrams of
~the two
switch units.
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