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e e MULLARD MASS
290 | 3-BAND A.C. SUPERHET

S

HE MULLARD MASS is a g-valve (plus rectifier) Mullard TV4) 1= obtained from potential divider R14,
. AL, 3-band superhet with a short-wave rang: R15 across R16.

of 10.7-51 metres and a vilve armangenent con- One diode of V8 is strapped 1o the cathode ; the “)r(\,?f“: ‘I”Rw \I-‘]TII“‘?
prising an cutwh- frequency changer, o vardable-mn secomd, fed frum VY2 anede vin @17, provides 130 . o i=
pentode  LEF. amplifier with variable selectivity, o potential which is developed s o pesistanes . T T A —
double-diode triode and a double diode output pentodi, R25 and fed back through decoupling circuit as G.B. Cn V1 eathode by-pass -
one of the diodes being used to provide delav on the to LF. valve, to provide undelayved antomatic volumse ('_: | Small canpling o o 0-(;2nncn
AVCLosysten, rontrol for this stage. ANV.C, to V1 is delaved, how- Cy 'T ose. C.G. condenser e
The receiver is suitable for mains of 1oo-2s0V, ever, by a rather complicated svstemn. The controlling Cio rC o1
s0-80 /8, and has provision for 4 gramophone pick-up, (x.B. potential is that at the second (de dicdde Crr . (T
in lxlf’nsum speaker and for using the mains as an of V4 which is positively biased via its load r tane: Crz o, cirenit MOW, fixed trac |\i‘ P 1;4
aer R32. While no signal is being received a very ~.m;11 €11 | VI ese anode d(‘inup]mg ot
\u outs tanding feature is that the set is arranged so voltage drop will occur, due to the diode current, Cry | Va2 CG. decoupling O
that a vibrator unit can be connected without any the internal resistanee of the diode is low -(Jm[ul(sd Crg* o and V3 triode m("h 4
alteration, so that the receiver can be operated from with R32. . d(“r‘nl:]‘»]m;., 20
D.C. mains. Thiz eondition is tuwaintained until the negative Crh Va2 cathode by- -1;.1L~ | o _g‘”
This Service Sheet was prepared on an AU, madel potential of W3 ANV.C. diode rises, due  ta Ci7 Coupling to V3 AV (-_' ;llﬂli: .
without the vibrator. the -;trcngllh of an ixﬁ,é')';nitl;' signal, to a value sofficient | C1R F. by-pass
to neutralise, via , the oppesite polarity of ¥4 CIc ags 25 e
CIRCUIT DESCRIPTION delay diode, after which nommal A.V.C. acfion will (‘:g R] ?::,’}gi?n;,lgl%.:?;;gagﬂr

-~
Iy
p—

L2, L3 and condenser €3 to mixed coupled band-pass Un S.W., V1 is not controlled. Resistance-capacity filter
filter. Primary cooils L4, L& are tuned by €37 coupling by R24, 028 and R2B, via stopper R31, a3 L.F. by-pass

Acrialinput on M.W. and L.W. via coupling ceils oc in proportion to the strength of the sigr | Parts of variable tone control {:

|

. e 1]

‘ . - < 1

secondaries L10, L11 by €39. Coupling is effected by  betweenV3 triode and pentode section of V4. G.B. for Cag*

V3 cathode hy-pass P T

| condensers @5 (MW.), €4 (L.W.) and coils L8, L7 V4 is obtained from drop along R34 in H.T. negative Cas LF. by-pass . L. ] D000y
| which also formm part of a selectivity circuit. On S.W, Er\ad to chs . Fixed tone correction in :"‘_0‘1" clreuit a2t V3 triode to V 4 ‘A ¥, L(H]]!]illg ‘ (008
| input is via coupling coil L8 to single tuned circuit by C28. 1 for conneetion of low impedance | Cz Vi C.G. decoupling . . |
| L8, €39, LI filtering by L1, C34 across aerial cirenit, ’&;‘1*-"1"“"["1“"“]“"' across secondary of output transformer | Caxy Fixed tone corrector | | 111 o0z
| Image suppression by G2 035 Cz. Part of neg. feed-back circnit | o-os
" 0wt fh Mullard metallised FO4) is an actodo Negative feed-back circuit 122, L23. €29, R33 i C’!g* lur s i S il 12-2'\
I nperaiing as frequency changer with electron coupling, coupled {except on 5W. and gram.) by R22 : R26, Ci1* | smonthing .- i | 320
Oscillator grid coils L12 (S.W.), L13 (M.W.) and L14  ganged with tone control potentiometer R19, operates C3z Vs anode R.F. by-pass .. | ooz
| (LW.} arc tuned by (40; parallel trimming by @8 2 guality control, . wr C3z | T.I. C. decoupling .. | o5
| €41 (S.W.), 042 (M.W.]) and €48 (L.W.) ; scries tracking H.T. current is supplied by full-wave reclifyving | C3gt Aerial LF. fﬂti'rtun'm;, { e
m (.'.12 (:45 (M.W.} and C1L, C44 (L.W.}. Reaction by  valie (V5, Mullard DW2). Smoothing by iron coredd | @3 | Tmage suppression adjuster .. | 0-00003
[S.W.), L168 (M.W.) and L17 (L.W.}. rhoke L26 and larze caparity electrolytic condensers | €36 | Band-pass pri. MW, trimmer | o-po003
‘sm ond valve (V2, Mullard metallised VP4B) i- 030, (}31 ) X X | C37t Band-pass primary tuning ! arooo,
varlable-mu ]LF. pentode operating as intermediate Mains aerial coupling by C1 via switch 81, C38% | Band-pass sec. MW, trimmer 0‘000#13
frequency élllll.'liiﬁl"r with Lum-rl-prin1;;r3i‘lél1xg;i?- C3nf Band-pass secondary and 5.W. :
secondary transformer couplings €46, L18, 5 aerial tuning 000041
.ulnILE:S, I&%ﬁ%ﬂ-& C49. eI COMPOMNENTS AND VALUES Ez.wi' 83&?1]]'1[01’ Cllstut llmlm’: 000047
rmedial nency N8 A41% | . cirenit trimmer 0 D000
Diode second d@etector is not part of V3 but is part it e Values (ﬁ42% | Osc. circuit MW, trimmer ("000035
of donble dimjvlprr]to:lr output valve (V_!, Ml.l.ll_.l.;ll‘d CONDENSERS {uli} Ca33 1 Osc, cirenit 1. \’\' trimmer n-nom;‘;
PendDD). Audio frequency component in rectified R S— N Cq41 ' Osc. cirenit LW, tracker . | 000017
output is developed across load resistances R13, R16 1 Mains aerial condenser . a-0o05 C45% ' Osc circuit MW. tracker .. | peooo17
and passed via m.anln:l! volume c*r:ntr\')l R17, coupling Cz Image quppma\m {fixed) . 000002 Cafy © 15t l.I‘:. trans, pri. tuning . O O00T7
condenser €20, variable R.C. tone filter R18, R19, C3 MW, and 1.W, aerial coupling | ¢-oooo1 C47t 15t LF. trans. see. tuning .. o.o0017
€21, 022 and R20 to .0, of triode section of double Cy1 | U ooIb L4837 2nd LF. trans. pri, tuning | . 000017
diede triode valve (V3, Mullard metallised TDD4). C.':\ ;} Parts band-pass coupling | oo2s Cqgt  znd LIV trans. see. tuning . . 0-0001‘;
Bass compensation by (19 via 828 across 020, Operating Ct Acnal circuit SW. trimmer . 0 DOOCHY .
potential  for  cathode ray tuning  indieator  (T.L. | * Hleetrolvtic. inhle. t Pre-cct.
i .
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Circuit diagram of the Mullard MAS8 A.C. superhet. The L
'onnection X from the tuning indicator goes to the H.T. positive

line. The coupling between L18 and L19 is variable. r“::é' 4G
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Under-chassis

view, Note the
fourswitchunits, p
three together, ..g
and the fourth é

just behind R26.
They are all
ganged. 81 and
823 are operated
by levers at the
rear of the
chassis,

THE WIRELESS & ELECTRICAI. TRADER

* Approx. value,
paralle].
1T One s MO and one

———

[
RESISTANCES Yalues
{ohms)
Rr | V1 pent, C.G. decoupling | 100,000
Rz \ 1pe III . stopper 32
Ky L resistance 250
R4 | 011 gram. | 2,500
Rs | sIsLance oc 50,0040
RG | Ose. circuit SW. reaction |
damping - e 10,000
Ry Ose. cirenit 1.W.  reaction |
damping . | 10,000
RS 1I’uh Vi, V2 HL. s, \:um}l ARG
ode, wide H. | 23,0
; V4 AV.C. delay diode [ | 37000
i hmb pot. .. J | 30,500
A rivmuph Iy . | 2,000,000
| sistance | 250
}gll | I’nt Wy 5].{.,11-!] diode load | 250,000
I i .
RI; : T.1. C.G. feed potentiomete ;,:::3,:1;;:;
Rin Part V4 signal diode load 600,000
iiljl' | Manual volume control | 350,000
I(ig : ] V3 trinde C.G. and parts ! i 2238::;
Rz |) Vvarable tone contrel L lr\(!:(J-JU
Har | V3 G.B. resistance . 3,200
Rzz Neg. feed-back « r;up]m-’ ] 20
Rz3 Part of pot. with RE, '{IJ K1o 12,300%
Ray4 : V3 triode anode load | 100,000
K25 | V3 AV.C. diode load | 500,000
R26 | Variable neg. feed-back control,
| nged Rig . | 200
Rzy | Vi AL V.C. diode to \'1 (11'[-I)’ |
| diode coupling 5 oo | 1,000,000
Rag \'4 C.G. resistance | quooon
Rzg | V4 C.G. de coupling . 320,000
R3o | Vi 5.6, H.T. feed resistance 50
Ri3z V4 grid stopper I, 0H0
R3z Vy delay diode load I 0, 000, 000
R33  Part neg. fe td h-\r.l' | So0 |
R34 ' Vyauto | 12

3.
KR35 T.1. anode H. I_ | 2

,000,000 |

4 MO in series.

One 20,000 U and one 12,000 () in

OTHLER COMPONENTS

I | \1 rial L.F, filter m|l 20

Lz ') Aerial band ;1\.“ cc,m-Huq i

L_i f coils i |
“1‘ ! Band-pass primary (‘UJ|- {i
t;: } Band-pass coupling cuils | ‘
.1 Acrlal SW. conpling coil |
| Acrial W, tuning coil |
-IC ) 7 |
5 l' I Band-pass secondary coils : |
Az | Use, circuit S.W. tuning coil . ‘

-\ppw\

assembly

) | Approx.
OTHER COMPONENTS ! Values
(Continue n‘J (uhms)
L1z rm.mrum M. W ummgmll 110
L4 4 300
L1s

Lib Osc !]lfiLul M \'\r

L1y | Oscillator LW, r
] ) |
:i; "- 15t LY. trans. ,r 1’:: |
2 : H |
:S(ll 1 : 2nd LI trans. o 1 llJl...d
L2z Pairts of negative fo U.l back {
Lz || } circuit oo
L2g | Speaker spée Vol
Lzs5 | H.T. smoothing choke i 350
| £ { I Done
Tr | Output transformer - & 4
| (I & Ol
[ 1'ri., 1otal 340
Iz Mains EAber sec, 005
trans. 1 Rect heat, sec., | | 0175
H.T. scc., total |

3300
Mains acrial switc e
Waveband switches
Radio-gram change swite
Bass compensator switch
Negative feed-back switches
Ganged mains switches

DISMANTLING THE SET

A detachable botton is fitted o the cabinet
reuoval {four serews, with washers) gives access to most
of the components beneath the chassis. If the chassis is

noved from the cabinet care should he tuken not to
kink the bowden cables
Removing Chassis.
-"illiml retove the switch knob (two recessed grub
} and the two countersunk-head screw huldmf.i
t‘n nedng switch to the escutcheon on the side of the
cabinet,  Now remove the four hollow bolts (with
wishers) holding the chassis to the lottom of the
[ ll-ilut and unsolder the leads frou the speaker and the

cud earthing the plate on the bottom of the cabinet.

Next remove the two bolts jwith lack nuts and
wishers) holding the seale assembly, remove the
and carefully remove the two moulded u]n
i <I1 containing three washers, a felt washer and s

and upop

1)
lhr: chassis and  seale
withdrawn.

Mullard reconuncnd that the scal
Ie secured to the chassis with the :
brwket (Code No, Moggyzr3).

When weplacing, conneet the speaker leads as
iollows, numbering the tags from bottom to top 1,
leod fromn bottoln stud on transform r; 2 and 3
joined together, lead from the other stud on the
tronsforiner and carthing lewd to the plate cirrying the
tuiing indicator,

Removing Speaker. —Tv roruowve the speaker from
the cabinet, first remwove the chassis, then slacken
thee three clanps (nnts and lock nuts) holding it to the
snocbaftle,  When replacing, see that the termimal
panel is on the right and vonnect the leads as above,

assembly  can now e

mbly should
of a special

F'o remove the chassis from the

(Supplemenr) VI

VALYE ANALYSIS

Valve voltages and currents given in the table below
ire those measured in our receiver when it was operating
on mains of 223V, using the 220V tapping ou the

wains transformer, he receiver was tuned to ths

lowest wavelength on the miedinm batd and the volurs
control w it maximum, but there was no signal input.
Voltages were measured o the 400V oscale of 4
model 7 Universal Avorneter, chassis be ing negalive,
Anode | Anode | Sereen l Sereen
Valve Voltage | Current | Voltage ' Current
Vi | (mA) | (V) {nA}
S o i LG
s
{ 248 o) |
Vi FCy 1 Oscillator - S0 -8
| 50 12 )| |
V2 VIyB ! 248 | 8w 150 Z
Vi3 TDhDy 62 | a7 — -
\ 4 l’en1UIJ | 248 82
5 DWz | -
11
T.ITvy Jr el
. l 248 b

+ Each anode, A.C,

GENERAL NOTES

Switches.—81 is the mains acrial switch, operated b
i lever mounted at the rear of the chassis near the
aerial aud earth sockets, With the switch lever up, one
side of O1 is connected to the acrial ciceuit. With the
lever down, QL is disconnected, Ln addition, the rotor
contact of tln switch is carthed in this p(\».l’lun (mrert
shown in our circuit diagram).

82-822 and 824, 8§25 arc the waveband aud radie
pram switches, ganged in four rotary units bepeath thae
chassis,  Three of these are operated by a comon
-,!Ll{l while the fourth is controlled by o fexible cable
]mlml up with the other L}m ¢ units. They are all
indicated in our under-chassis view, and shown in
detail in the diagrams on page VIL, where they are
as seen Jooking from the rear of the underside of the

The table (page VILI) gives the switch positions fon
the four control settings, starting from fully anti
clockwise, A dash indivates: open, and @, elosed
The fourth unit really only has three positions, ;
docs not move when the control is rotated from &
to LW, or vice-versi,

823 is the bass compensator switch, operated by
lever at the rear of the chassis, W hen the lever is up,
823 is closcd, and when it is down it is open.

8§26, 527 arc the QLB mnains switches, ganged inoa
rotary unil and normally operated by o knob ot the
right hand side of the cabinet. They are therefon
not shown in our chassis illustrations,

Coils.—L1; L2-L5; L10, L11; L13, L14, L18, L17

(Continned overleaf)
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MULLARD MASB8—Continued

uid the LF transtoriers L18, L18 and L20, L21 are
in=in sercened units on the chassis deck, Al bt e
fenirth of these have atrimmer ot the top of their cans
the fonrth has two trinnoers,  The L20, L21 nnit ho-
w shielding cap over its tritnne

L8, L7; L8. L9 and L12, L15 arc on threc snall
nnsereened  bnlir formers beneath the ehassis.

L22, 123 and L25 are also beneath the ehassis,

Scale Lamps. These are three Philips MOS0 types
with frosted tubular bulbs, tvpe 8o42-07.

External Speaker. Tuw:
rear of the chassis for
external speaker

Resrstnnnes R23, R32.—R23 comsists of a 20000 ()
o L resistince in pirs allel, R3B2 consists of

wl g MO resistanee in serics

Resistances R2, R31. R2 is inside the top cap
otor of W1, and RBL is inside the top capooonneetorn
nf Va4,

T.I. Connections. Uhe TV is fitted with a =i
contact base, with twa contacts blank, Starting with
the ank contact in the group of four close together,
and procecding anti-clockwise, looking at the under
siche af the holder, the conmae ware: 1, blank ;2 and
3, heater s g, cathode ; s, blank ; 6, grid ; 7, target -
&, 1 .

R35 i= connected directly across contacts 2 aml 8
on the hokder,

orkets are provided ot 1
Iowimpedance [(5-10 0

V4 Connections. The DengIdMY las a7 pin
with connections differing frome usual, The anode
ciathode are interehanged, so that pin 2 is eathode and
pin O is anode,

1
nd

CIRCUIT ALIGNMENT
LF. Stages. -~ Adjust band-width and volume cont

1o maxinnnn (knob in upper ht hand eorn
aned switeh set 1o LW, short-cireuit RS, €10. C14 anad
L23, which puts the oscillator, AV.C. and feed-back
vireiats ont of action

Conneel signal gencrator o control grid (1ap cap)
al W1, v o 0032 plf condenser, and chassis, and feed
i 128 KO S signal. Shunt L18 with i 10,0000) resistor
andl oo b condenser connected in series from anode
of V1 to chassis. Shunt L21 with a 23,000 (O resistor,
Adjn-t C48 el €47, then C48 again, for maxim
antput. Remowve damping,

Shunt L19 with o 1oo00 O resistor and @ o1 @
condenser connected in series from the grid of V2 1o
0 . Shunt L20  with a 25,000 () resistance and
cotlenser in series from the anode of ¥2

Lo cliassis

Aeljust €49 and C48, then €49 1, for nasinmnn
output.  Bemove damping and  the short cirenits
win-s RA, C10, €l4 and L23.  Seal the trinnners.

R.F. and Oscillator Stages. —Earth the chassis, aud

CONNECTION

LEADS TOUEES ¥ oy
516,527 VOLTAGE ADJUSTMENT

~
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TABLE AND DIAGRAMS OF THE SWITCH UNITS

Switeh 5., AW, 1. W Cirann,
52 c
5K 4 C
34 C
H
M C M
4 c
C
H C
: c
C C Cc
H c
o c
C
C c
C
H
¢ .
C C
C C [H
c C c
{ C
| C C
c c

adjust \|\||||||¢ comtrol to it and band width 10
ninniteia I i upper left hand cormnerl. Fit s
15 degree j New Moogogrzgr) by slipping its boss
the lorating pin just above the condenser spindle,
When the condenser is turned so that it bears on the
jfig the vanes are advanced wtly 15 degrees, which
is the standard alignment position.,

M.W. Switch 1o MW, and turn eondenser until
it bears on the jig, Connect signal 1<|1n| toAand E
sovkets v o stan ety al. VFeed in a
1,442 KC'S (208 m.) signal, and LL|||-l Ci2, C38,
38 then €38 and €42 again, for maxinom output.

Conmect & o-1 pl” condenser from oscillator grid of
V1 to chassis, Connect the anode of W1 te the aerial
ocket of an auxiliary receiver or aperiodic onplifier
via o 25 pel condenser. Conneet Lhe nn||n|1 meter to
the anxiliary receiver,  Feed o 550 KC (545 M
signal to the set being aligned, aud tuang fm HIERS T
outpul. 1 any dithealty is expericneed o tuning, turm
the condenser to the vight and then to the left of the
position for maxinuam outpat until the meter reading
s one third of the maxinomn, Marck the two condens:
positions, and the correct tuning point witl be mid-way
hetween them,  H this position differs greatly from the
orig , Tepeit the process

| onnect the anx. meeeiver, remove the o el
vondenser from oseillator grid of ¥1, and re-connect
vautpnt meter e set heing aligned. Without altering
position of tuming condenser, wljust C45 for maxinnmm
output. Feod in o 1,42 KOS il iggain, turn con
tlenser to bear on jie, and recadjnst 042 dor |||:\\I\HHH|
output,

Switch dia-
grams, looking
from the rear of
the underside of
the chassis. Be

indicates a

1

bearer tag.

\,,)'

LW.- Switch set to LW, and feed in a 3ns KOS

ontpnt. Pisconnect
comdenser from eseillat

outpnul neter to set by

X ond put.
1

¢

for N ujuuuu ot put.

remmovet o ek condenser and re connect output meter
Adjust Cd44 for maximum outpot,
choset to S.W., and turn comdenser

I (70 signal Lo
aerial, wlh el st

L =t ln E

Feed in a

+f W1t chassis, Conn
Qs Om \T W, and tune set unde
alx. e

in a 1bo KOS
a0 plt condenser from ose
connect aux, receiver again. Adjust sel Deing alig

B oLowin oo 5UWL
041 for nuximn output.

T, TPINOVE 0°1
id of ¥1 and reconn
g aligned.  Adjust 043

1

Dizconmect  aux. veo

nal. Conneet oot wlF condenser froun oseil-
tup auxilia ey receiver
nment for maxinum

ul’
et

o

Ays ) signad, connect
rid of V1 to chassis, and

vl

17 M
artificial
Lf two tuning positions

fomnd, use that regquiring the higher trimmer cagin

[mage Suppreﬂ())r
1
' of

1000 RO/
arpnt.

LF. Filter. Switch sct

128 ICS signal, tiuen

Switch sel 1o MW, 1

li
el tune Gbodn, Withe
r, feed in a strong signal

" '
o .
qoo e, aned adjust G35 for meein

(b oin i st

LRRINI SR

Plan view ot the
chassis. Note
the various trim-
miers on the coil
cans and on the
chassis. R® and
R31 arc inside
the V1 and V4
top cap con-
nectors. R85 is
inside insulated
sleeving close to
the T.I. holder.

Hing

ant

o
1

mg

comden=er 1o masinni,






