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ULTRA 47/

4-BAND A.C. SUPERHET

WO short-wave bands are covered in the Ultra tone control by €23 comnected to slider of R25 ; CONDENSERS Values
47 s-valve (plus rectifier) A.C. superhet, the fixed tone correction in anode circuit by C24, e (0]
actual ranges being 13-3-30 metres (referred to and R28, Provision for connection of low impedence - ——
below as SW.1) and 3o-80 metres {S.W.z2). The E‘Kteﬂ}ﬂl SDCHREII ACTOSS -‘““f"’“d“f.\.‘f_ of T1. . Cr Vi C.G, (‘]{‘L‘Ol(pllllg’ 005
receiver incorporates a signal frequency amplifier and ~ H.T. current is supplied by LH.C. full-wave rectify- Ca V1 cathode by-pass o1
i sensitivity control. ing valve (V8, Mazda UUB). Smoothing by speaker C3 | V1 anode decoupling . o1
In its standard form the receiver is suitable for mains field coil L&Y and wet electrolytics 27 and C28. Ci R.F. coupling to V2 hexode . 0-0001
of zoo-250V, 4o-100 CfS, but a special model is C Va2 5.6G. decouplin, a1
nade for r1o-r3o V. This Service Sheet was prepared COMPONENTS AND VALUES Cg V; r1thodf-0h‘,pp1§s <:-1
on a'standard model. RESISTANCES Values Cr Vz osc. C.G. condenser Q00 T
CIRCUIT DESCRIPTION o : [ohms) C8 Vi, V2 A V.C line domuplmg R
A 1 | 1i ils L1 (SW.1), L3 —— e Cp O%c‘ L.W. fixed trimmer 00001
Aerial input via_coupling coils th Ri1 V1 C.G. decoupling .. 0o 100,000 Cro Osc. cirenit S.W. 1 tracker 00037
(8. W 2], Lﬁ (M W), L7 (L.W. }‘t? 511\%‘1? -tuned ‘{F‘un“ Rz } Parts of Vi G.B. DOth\T-iO- { 100,004 Crt Osc. cirenit 5.W. 2 tracker 00165
L2, 33 L e W), 'IA‘h é:d V.2, o/ 033 | % R3 meter .. I,000 Crz V2 ose. anode deconpling ot
ﬁa' ill‘lpltlﬁ{r 1%,1“ 1ch precocie “'a”“c %;’u DepLols Ry Sensitivity control, part Vi Cr3 V3 C.G. decoupling 005
. 2 . Mazda ! (.B. pot. (variable). . . Ty R0 Cr. V3 cathode by-pass | o1
Tuned anode COllIn"lm s by L9, 034 (S.W.1), %Dr 5 Vi1 anode decoupling .. 10:000 CI; .\?I". coup]iug' 1.5': V4 trinde 00l
€34 (5.W.2), L1 (M.W.}, L12, C34 (L b Ré& V2 hexode C.G. resistance 1,000,000 Cth { | o'oool
between W1 and rrlode hexode valve (V2, Osram Ry ) . 50,000 Crr } L.F. stoppers 11 oooot
l‘lle‘huilth tad xliﬂ} “hllr‘h operates as a frequency changer RE V2 hexode S.G. pot. 50,000 C1#* | v cathode by-pass . s
with internal coupling, Ry Vz fixed G.B. .. 165 Crn Coupling to V4 AV.C. diode. . | “o-0002
T I‘wnodc 05‘3']'1["{““’{ anode fo\ﬁ;” L14 [S:d'l' ,L]' L16 Rio V2 osc. harmonic suppres»t»l 6o Cao* | Vg tE:mdSP annde decoupling .. | z2-0
]:! 2}, L18 ¢ Iy }wﬂ“" tumn Gﬂ Rrr Wz osc, C.G. resistance 50,000 Car A.F. coupling to Vs . | o
arallel tn&rumug b}’ C B ["Jb 2}’0 s, Wf W), Rriz Vz osc, anode derouplmg 25,000 (52 V4 triode anode L.F. by-pass. . 0002
x«,Ky 1 Ik ]{1 {;ﬂeqc;raaﬁl‘ 1 y Gl 1), Cl1 Rr3 V3 fixed G.B. . 165 C23 | Part of variable T.C. circvit .. | o-02
2), 042 ( ! Rry  LF. stopper 500,000 Czs |1p o-00t
%nsm\'lty control on all wave-bands by variable R v 1 diode load resistance 500,000 c Part of fixed tone corrector {
resistance R4 in cathode circuit of ¥1, and additional g AR ' ; i | oot
b (2 i hich Rib Manual vel. control . .. 1,000,000 Cz6* Vs cathode by-pass o | so0D
fixed resistance R3 on M.W. and L.W. which is Ri7 V4 triode C.G. 1.F. stopper 10,000 Cay* : N "0
short-cireuited on 5.W.r and 5.W.2 by switch §10. Rif V4 triode anode decoupling . 50,000 CaR* | I‘ H.T. smoothing ]{ 32:0
f pingle \:'anall?l_e-mu 31{'&‘8’ lpeniode g’eir%qdv';i'f Rig  Vy triode anode load .. 25,000 Czg Aerial cireuit S.W.1 trimimmer —
EraucIcya D ifier (V3, ! a i g L) Rzo V4 G.B. resistance 2,000 C3o Aerial circuit 5.W.2 trimmer
cfupor.!tlos vut]l} tuned-primary tune -beffond ary trans R V3 C.G. decoupling . . 1,000,000 T PO et LT oy o
ormer couplings (45, L21, L22, €46, and C47, L23, Rzz ) V4 AV.C. diode load re sis- | 250,000 C3z Aerial cirouit LW, trimmer . .
" 3 . Rz3 § tance. 750,000 C33 Aerial circuit tunmg
,I',‘-md’.‘“ frequency 456 Ku-"s-t ~ ol GFaik Rzy VI, V2 A.V.C. line dewuplmg 1,000,000 C34 V1 anode circunit tuning
tﬁnégdevz?;‘:nd{\%tecwr mm{: Parh;'i ;E 'HL}II;;)!I Ras I’dl’l. of var, tone cont. circuit, C33 Vr anode cirenit S, W.1 trimmer
& ) n f u i C.arores. .. 0o 30,000 36 V1 anod uit 5, W.2 trimmer -
! etall Vs 5 3 node cire
'1\"“11'0 frequency 100311”110‘?" il Erfg"_ﬁeg f?u.tplll.t B Rai Part of fixed tone corrector .. 15,000 Csy V1 anode circuit MW, trimmer —
‘ci‘;’* g ““'"’5-"1 031 resis at“'“’l' T e III’:.‘“‘;’; "‘1' Rz7 V5 C.G. R.F. stopper .. 1,000 C38 V1 anode eircuit L.W. trimmer =
Lt Cl(glartl‘ua';do utne con I;‘ LU anf dab L ptPe R2R V5 G.B. resistance 138 C3g Osc. circuit $.W.2 trimmer . .
to C.Gr. of triode section. Provision for connection Rzg V5 anode circuit stabiliser Ha Cio Ose. circuit M.W. trimmer —
of gramophone pick-up across R16 via 828,
d
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Second diode of ¥4, fed from anode of V8 via €19,
provides D.C. potentials which are developed across
R22 and R23 and fed back through decoupling circuits
as G.B. to R.F,, F.C. and LF. valves, giving A.V.C.
Delay voltage is obtained from drop along R&

€21 and

Resistance-capacity coupling by RI19,
R25 via grid sto per R27 between V4 triode and

pentode output n ve M.PU rﬂ 2 Pmrrbhe
VWWV,

Circuit diagram of the Ultra 47 A.C. superhet.

An R.F. amplifier is

used in front of the triode-hexode frequency changer. The output stage
and rectifier section of the diagram is continued across to col. 1 of the

opposite page.
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Plan chassis view. R21-R24 and €19 are
in the second I.F. unit.
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Values

CONDE RS [Condinned)
Cqrt Ose. cirenit LW, trimumer
Cqzl Ose. circuit MW, tracker =
Cq31 Ose, circuit LW, tracker
Caqqt Ose, circunit tuning . -
C45% 15t 1LF. trans. pri. tuning
Cybt 1st LE. trans. sec, tuning
Cyrt and ILF. tra pri. tuning
CyR2 z2nd LF. trans. gec. tuning
*

Electrolytic, + Variable.

1 Pre-set,

Side chassis view, with!thé—cove

(Supplement) VI

ADProx.
OTHER COMPONENTS Values
[ohms)
I.1 Aeriul S W 1 coupling coil 05
Lz Aerial 8.W.r tuning eoil o002
Ly | Aerial S W.2 coupling coil 25
L4 | Aerial S.W.2 tuning coil .. o f
L5 Aerial MW, coupling coil .. 1z'0
L Aerial M.W. tuning coil a0 40
L7 Aerfal LW, coupling coil .. B2
Ly Aerial L.W. tuning coil o 115
Lo V1 anode S.W. 1 tuning coil ., o2
Lio V1 anode S.W.z tuning coil . . o1
lrt V1 anode M.W. tuning coil ., 40
L1z V1 anode L.W. tuning coil ., 1075
L3 Osc. S.W.1 grid coil .. . a2
L4 Oz ode S.W.r tuning eoil oo
Lis Os W.z grid coil . . 03
LIt Osc. anode S5.W.2 tuning coil oI
Li7 MW, grid coil | . o7
Lis anode MW, tuning coil . | 3'2
Lig | LW, grid coil ., .. 10
i,-_‘n | . anode LW, tuning coil | . 55
20 2 s Primary .. 50
L2z f st LI trans, {Sf-nm:d.-:;r;.- . 50
lz23 i tpone | Primary 5
Lzi JL 2nd LE. trans, i Secondary .. 5.6
Lz25 Speaker speech coil . . 40
Laz6 Hum neutralising coil. . . ol
Lz27 Speaker field coil T 9300
Ti Speaker  input  trans- | Pri. 41070
former .. .. { Sec. o1h
Fri. total . 25'5
Ta fed ... | Heater oc 004
1 Mains €rans. § Rect heat. sec. oob
H.T. sec. total [IGE
S1-52f, Wavechange switch . -
:?2? I FKadio-gram switches | R
Sz2g | Mains switch, ganged Ra2s . —

DISMANTLING THE SET

Eemoving Chassig. —1f it iz desired to remowve Lhe
chassis from the cabinet, remove the six control knobs
( grub serews) and the four bolts (with
) holding the 5 to the bottom of the
lE= , when the chassis can be withdrawn to the
extent of the speaker leads, which is sufficient for
normil purposes.

Wihen replacing, note that the small knobs go on the
spindles of the volume and sensitivity controls ancd
that as they are marked, they must be placed on the
correct spindles,

To free the chassis entirely, unsolder the speaker
leads and when replacing, connect them as follows,
numbering the tags from bottom to top :—1, black ;
2, no external connection; 3, green; 4, vellow
5, red.

Removing Speaker.—To remove the speaker from
the cabinet, slacken the three clamps (nuts and spring
washers) holding it to the sub-bafle. When replacing,
see that the terminal panel is pointing to the top right-
hand corner of the cabinet.

Continued overleaf

plate removed.
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ULTRA 47—Continued

VALVE ANALYSIS

Valve voltages and currents given in the table below
are those measured in our veceiver when it was operating
on mains of 230 V, using the 230-250 V tapping on the
mains transformer. The receiver was tuned to the
lowest wavelength on the medium band, and both the
volume and sensitivity controls were at maximum,
but there was no signal input.

Voltages we neasured on the 1,200V scale of an
Avometer, chassis being negative,

Anode  Anode  Screen | Scree
Valve Voltage Current | Voltage Current
(V) (maA) | (V) {mA)
210 I 37 2b0 | o
260 09 70 23
2fio 12:0 260 35
118 &7 - b
Ve .| 240 350 260 76
V6 Ulg . jrof -

# Oscillator anode 105 V, 34 mA.
+ Fach anode, A.C.

GENERAL NOTES

Switches.—8§1-828 arc the waveband and pick-up
switches, ganged in four rotary units situated inside
the roil and switch assembly. The units are indicated
in our side-chassis view, and are shown in detail in
the diagrams in column 3, where they are seen looking
at the side of the chassis, in the directions indicated
by the arrows in the sic s view,

The table (col. 3) gives the switeh positions for the
five control settings, starting from fully anti-clockwise.
rindicates open, and € closed.

820 is the Q.M.B. mains switch, ganged with the
tone control, R25.

Coils.—All the R.F. and oscillator coils are in
sereened and partitioned unit, fitted at the right of the
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chassis. A side view of this unit, with the metal cover
plate removed, is given. In this view all the coils are
identificd. They are on twelve tubular formers, singly
or in pairs, and all except the L13, L14 unit have a
trimmer mounted at the end of the unit. The switch
units are also included in the coil assembly, together
with a number of other associated components.

The LF. transformers, L21, L22 and 123, L24 are
it, two screened units on the chassis deck, with their
trimmers. Note that the second transformer contains
also R21-R24 and C19.

Scale Lamps.—These are two Osram M.E.5. types
rated at 4-5 V, 03 A, and wired in parallel across one
end aud a tapping on the heater winding of T2.

ternal Speaker.- -Two sockets are provided at the
rear of the chassis for a low impedance (2-4 () external
speaker, A plug and socket device permits the internal
speaker speech coil circuit to be broken, muting this
speaker.

Condenser 028.— This was a 32 uF type in our chassis,
but may be 16 uF in earlier models.

Trackers €10, C11.— These each consist of two fixed
condensers in parallel in our chassis.

CIRCUIT ALIGNMENT

LF. Stages.Connect signal generator via a dutnmy
serial to A and E sockets, Turn sensitivity, volume
and tone controls to maximum, fully clockwise.
Switch set to M.W., und turn gang condenser to
maximum. Feed in a 456 KC/S signal, and adjust
48, 047, 046 and C45 in turn for maximum output,
keeping the input low,

R.F. and Oscillator Stages.— When gang is al maxi-
i, the pointer should cover the vertical scale
marks.

Switch set to MW, feed in o 220 m. sigual, and tune
to 220 m, on scale.  Adjust (40, then €31 and 037
for maximum output. Feed in a soc n. signal, tune
it in, and adjust C42, rocking the gang for optimum
results. Repeat the 220 m. adjustments.

Switch set to L. feed 4n a 1,000 m. signal, and
tune to 1,000 m. on scale. Adjust €41, then €32 and
038 for maximum output., Feed in a 1,700 m. signal,
cune it in, and adjust (43, rocking the gang for
optimum results, Repeat the 1,000 m, adjustments,

Switch set to S.W.z, feed in a 30 m. signal, and tune
it in. Adjust 038 in conjunction with tuning control
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until optimum results are obtained, at the correct
seale indieation. Now adjust 030 and €36 for maximum
output. The correct peak for €39 is that with the
trimmer furthest unscrewed, This position should
result it a second tuning point at 33m. on the scale
when the jo0 m. input voltage is increased.

Switch set to S.W.1, feed in a 1sm. signal and
tune it in. Two tuning points, separated by about
# metre on the scale will be noted. Adjust 029 and
035 until the signal of shortest wavelength is at
maximum. 1f signs of instability are noted below
15 ., screws up (29 and €35 wvery slightly  until
instability ceases.

All trimier adjustments must be made with cover
plate on side of coil unit in position.

SWITCH TABLE

Switch  SW.r | sw.z | aw. | LW, Grao,
st | ¢ 0 o | o 0
S | O [ [o O 5]
s3 | o | O | ¢ o | 0
Sy o | 0 o | ¢ 0
S5 c 0 5] o | o
s6 | O [} [§] 8] 0
s | o0 0O [ 0 0
S8 0 5] 0 [ 0
) 8] ‘ o | 0 5] c

e ¢ 5] 5] 0
| c ) 0 5] [¥)
0 [} 0 0 I§]
0 0 ¢ | 0 O
0 s o | ¢ 8]
c | O 5] 0 0
o | ¢ 0 0 0
0 0 ¢ 5] 0
| 4] o] O C o
¢ 0 0 0 0
0 c (8] ‘ (8] (8]
8] 8] C O 8]
0 | (V] 4] (4] (]
e | 0 5] 5] 0
| 0O c | 0 I5) 0
O 8] [+} (8] 9]
0 i) o | @ O
¢ | ¢ ¢ ] 0
8] [§] | O 8] | €

Above :
grams

Switch dia-
looking  in
the directions of the
arrows in the side-
chassis view. Left :
Under-chassis
view.
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