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| The appearance of the McMichael

471AC Superhet.

SHORT-WAVE

A

band
13.5-50 m) and a ‘‘ Trawler

(Band

1
” band

| (Band 2, 50-170 m) are included in

| the McMichael 471AC,
! rectifier) 4-band superhet

a 4-valve

designed

(plus

to

operate from A.C. mains of 200-260 V,
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McMICHAEL 471AC

4-BAND SUPERHET

designated S.W.1 and S.W.2 thioughout
this Service Sheet.

Release date and original price:
ary, 1947 ; £20 10s.
chase tax.

~ CIRCUIT DESCRIPTION
Aerial input via LF. rejector L1, C1
and coupling coils L2 (S.W.1), L3
(S.W.2), La (M.W.) and L5 (L.W.) to
single-tuned circuits L6, C42 (S.W.1), L7
C42 (S.W.2), L8, C42 (M.W.) and LS9,
C42 (L.W.) which precede first valve (V1,

Janu-
plus £4 8s. 2d. pur-

Mullard metallized ECH35), a triode
hexode operating as irequency changer
with internal coupling.

Triode oscillator anode coils L1a
(S.W.1), L15 (S.W.2), L16 (M.W.) and
L17 (L.W.) are tuned by C47. Parallel
trimming by €43 (S.W.1), Caa (S.W.2),
Ca5 (M.W.) and C17, C4a6 (L.W.); series
tracking by €13 (S.W.1), C1a (f: W.2),
C15 (M.VV.) and €16 (L.W.) eactlon

coupling by grid. coils L10 (S.\«V.l), L1
(S.W.2), L12 (M.W.) and L13 (L.W.).

EF39) is a variablemu R.F. pentode
operating as intermediate frequency am-
plifier  with  tuned - primary, tuned-
secondary transformer couplings C8, L18,
L19, G9 and €21, L20, L21, C22. All the
tuning capacitors are fixed, and trimming
1s effected by varying the positions of the
iron-dust cores.

Intermediate frequency 465 kc/s.

Diode second detector is part of double
diode triode valve (V3, Mullard metal-
lized EBC33). Audio frequency com-
ponent in rectified output i1s developed
across load resistor R13, and passed via
G28, switch $33, manual volume control

R14, feed-back limiter R15 and grid
stopper R16 to C.G. of triode section,
which operates as A.F. amplifier. IF.

filtering by C24, R12 and C25 in diode
circuit. Provision for the connection of
a gramophone pick-up across R14, via
switch $34.

A.F. voltages appearing. at V3 triode
anode are stepped down by the capaci-

‘ 40-100 c¢/s. The two S.W. bands are Second valve (V2, Mullard metallized tative potential divider €30, €31, and
1
‘ SCALE LAMPS T
R2 ’I,m &9 RID
r . r.—-.—.—.__—
A 20 :
Lislaf - L -
= - =
L =Cl : - Lo = &
| 1
; c26
i Vi Cig it |
: -?ﬁ cil R6 T
1 ’_/ ™ N‘:: il SI7 I 1525 529
1l J Li4
St 155 u}é csaﬁ' | ST [ %e)[ Tzl LIO%{. C435
L6 I
| ——t
-‘/ l L \— ; ) A R7 Cl3 )
s2 1 3 cis]  sio [ s+ 518 1 Lis Is26[ s30
S6 T { \szz Ca47
L7 U Ly c28
~d LI o RI2 i ;;
C42
s 571 bl C40) lSH st . s i l c45 ]527 53! %47 N
CZH ; 523 Lié = ( $34
1Le _ AL
R8 BCis }
Lt N L. L C24f P8 »
54 ] L5 ] 516 520 ] ]QS 532 T T Py
S - Lc )" 524 L @mC gC 7/ 2
i o 3 b r j | 17 117 F46 r
2 [RE3 §.5
LS c7 L4t )
IJ Cle ' j dc 5o e L
LRE T R o 19 T:0 Tcu3 ez
2 v 5 .
‘ 1 [
Tcs
Circuit diagram of the McMichael 471AC 4-band superhet. Lx, C1 form the aerial circuit I.F. rejector. The M.W. 12 (-]
and L.W. aerial and oscillator coils have adjustable iron-dust cores, as have also the I.F. transformer coils. A short- b !
circuiting switch associated with each of the waveband selector switches shunts each coil that is not in use. The

tuning indicator T.I. is of the two-speed type.

The pins of the octal plug connecting the power unit to the
main chassis are indicated by arrows and circles, numbered 1-7, pins 2 and 8 being blank. The 4-pin speaker plug is
. similarly indicated by connections numbered 9-12, and a diagram of the plug is inset beneath the circuit.

SPEAKER
PLUG
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471AC
those appearing across €31 are fed back COMPONENTS AND VALUES
to V3 grid circuit, via series resistor R20,
in opposite phase to the input signal, If the component numbers given in the following tables are used when ordering replace-
iving negative feed-back. _ . . R
g Sec%nd %rlinde of V3, fed from V2 anode ments, it is advisable to mention that they were taken from this Service Sheet, as these
via 26, provides D.C. potential which numbers may be different from those in the maker's diagram.

is developed across load resistor R23 and
fed back through decoupling circuits as
G.B. to F.C. and I.F. valves, giving auto-

matic volume control. This potential is RESISTORS ‘\‘"flll']‘;ij | CAPACINELE \‘”L““
also applied as control voltage to cathode- . R 4 == S . L
ray tuning indicator.  (T.l. Mullard R1 | V1hex. C.G. resistor 470,000 €L | LF. filter tuning . .. 00005
EM34).  Delay voltage, together with %z‘ | \11_5=1 1 ])otuurml{ 22,0c)31 ez ierra{ }1& shunt .. | 000023
oG . L ) : divider resistors 33,000 3 | Aeria shunt | 0:001
G.B. for triode section, is obtained from ‘ Ri |7 V1 fixed G.B. resistor ... 220 | | ¢4 | Acrial LW, fixed trimmer | 0-00002
the drop along R17 in V3 cathode lead to | RS V1 oxe, C.G. resistor ... 47,000 | €5 | V1 hex. C.G. capacitor ... | (-0001
chassis. R6 Ose, H.t\'.‘t stabiliser 47 | 6 | V1 hex. C.G. decoupling. .. 01
e e o T : . | R7 Osc. 8.W.2 stabiliser ... 470 7 | V1 8.G. decouplin . 01
Resistance-capacitance  coupling by RS Osc. L.W. stabiliser ... 2,200 08 | V1st LF. transtormer tun-g | 0.0001
R19, C32 and R26, via grid stopper R27, RY Vi osc. d]]Od(‘. H.T. feed ... 27,000 9 ‘ ing capacitors ... | 00001
between V3 triode and pentode output :2}01 :f‘ d‘ n f*“"it “”g% f:f}‘l- ‘ H f‘aﬂl?de by-pass R i .
: ] 2 fixed G.B, resistor ... 3 | C "1 ose. C.G. capacitor ... 00001
valve (V4, Mullard EL33). Fixed tone | g5 | ¢ stopper . Tl 100000 | | €12 | HLT. circuit R byopass | 0.25
correction by G35, and three-position tone I R13 | V3 signal diode load ... 330,000 | C13 Osc. cire, S;W.1 tracker ... = 0-0054
control by G33, C34, 836, 837, in anode | R14 | Manual volume control ... | 1,000,000 | C14 | Osc.cire, 8,W.2. tracker... 00018
o — ' R15 ‘ Feed-back limiter 56,000 | Cl& | Osc. cire. M.W. tracker ... | 0:000538
. . ° . | R16 V3 grid stopper ... 47,000 | C1t | Osc. cire. L.W, tracker ... | 000016
rovision 1s made Ifor the connection | R17 V3 G.B.; A V.C. delay ... 1,000 | C17 | Ose. L.W. fixec S | 000005
B de for tl t; | B.; 3 | Itrimmer... | 0
of a low-impedance external speaker | %}g }'3 Ir}O%e H.Ti d]r‘(fn(}llnlilm 1;083“ | :‘}: | :énw anode coupling ... | 0-0001
T : 'R 73 triode anode Joa 33, ‘1€ (.G, decouplin eee | 01
across the SEC‘?“dary winding of the in- | R20 | Feed-back series resistor.. 1,000,000 20 V2 SGl ae(ouﬁuu’é . 01
ternal speaker input transformer T1. | R21 | V2 (.G decoupling 470,000 | 021 2nd LF. transformer tun- {I 0-0001
H.T. current is supplied by LH.C. full- | R22 A.V.C. line decoupling .. 420,003 | (“212 _ing capacitors .. | 0-0001
wave rectifying valve (V5, Brimar 524G). | ﬁi} ‘I“Iz}ﬂ‘oéeﬁigggfg&aélm : 363’830 fj4 ‘%vathmlu by-pass ... | t, (1,“”l
Smoothing by resistor R29 and electro- | Rr2s . 1,000,000 €25 }“‘ by-pass capacitors {' 0-0001
lytic capacitors €36, €37, but the H.T. ‘ }l%j; :’i( (d l't(,klsfﬂl‘ 470,88g ‘ Eiﬁ‘ Q‘% At\l' ((‘1 1{:1:(11 coupling [J 0001
N N 5 9 ol CPN i | grid stopper ... 7 127 cathode by-pass . 50-0
hupply fm} V.4 %nord(i 15 td}?{nT dl}:eut]_y J R28 i V4 G.B. resistor ... 150 | C28& AF. muplmg to Vv ifl‘]oth‘ U Ul
from the rectifier cathode. T. circuit : R29 | H.T. smoothing resistor.. 2,000 | | (32;5* V3 triode decoupling ...
| et

R.F. filtering by C12.

b
Feedback potential divider { |0 UUUJ

| J capacitors U 0001
‘ ALF. coupling to V4C.G.. | 002
| m, 001
Vi V2 ( Tone control mpantnr:... 0-04
] C3: Fixed tone correetor ... 0005
| C36* HT. 320
og7* smoothing capacitors \ 39.0
381 \ Aerial eirc. 8.W.1 trimmer 0-00004
€301 ‘ Aerial cire. 8, W.2 trimmer = 0-00004
(401 | Aerial cire. M.W. trimmer | 0-00004
| 0411 Aerial cire. L.W. trimmer | 000004 |
(427 | Aerial circuit tuning ... =
€431 | Osc.cire. S.W.1trimmer... | 0-0000%4
€441 | Osc.eire. S W.2trimmer... | 000004
€401 | Osc.eire, MW, trimmer... | 0-00004
4651 | Osc. cire. LW, trimmer.. ‘ 0-00004
| C4vt Oscillator eircuit tuning... —
* Klectrolytic.  § Variable. 1 Pre-set.
Approx.
| OTHER COMPONENTS Values
| (ohms)
| L1 I.F ]‘f‘J( tm' coil
1.2 Aerial S.W.1 coupling (oel
L3 Aerial S'W.2 coupling coil
L4 Aerial }[.W. coupling coil...
L5 Aerial L.W. coupling coil .
L6 Acrial S.W.1 tuning coil ...
L7 Aerial S.W .2 tuning coil ...
L3 Aerial M.W, tuning coil
L9 Aerial LW, tuning coil ..
Li10 Osc. 5.W.1 reaction coil ...
L1 Osc. 8.W. 2 reaction coil ...
L1: Osc. M.W. reaction coil
L13 Osc. LW, reaction coil
Li14 Osc. 8. W.1 tuning coil
L1H Osc. 3. W.2 tuning coil
L16 Osc. M.W. tuning coil
L7 Osc. L.W. tuning coil
L18 e e f Pri.
L1 }lnt [.I". trans. { Sec.
> B ) Sri
{E“ }21\(' LY. trans. {Lfﬁ
,28 Speaker speech coil
T Output tl'ﬂl)h.{ 1[’:
fPl‘l total
T2 Mains Heater sec.
A € QRAINS trans. | Reet. heat. sec
H.T. sec, tnt.ll o 440-0
41-885  Waveband switches
Tone control switches
N Mains switeh, ganged R14 —
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CORE ADJUSTMENT

Plan view of the chassis. RI6 is mounted on the top cap connector of V3. The

power unit socket, speaker connecting socket and the two spare lamps are seen in a

group on the right. All the alignment adjustments, with the exception of LI, are
indicated in this illustration.

VALVE ANALYSIS

Valve voltages and currents given in
the table below are those measured in our
receiver when it was operating on mains
of 2256 V, with the plug in the 250 V
position on the mains transformer. The
T'(‘(‘l"i\'('l' was fllne'(] to t]]e I()\'V".\'t wave-
length on the M.W. band and the voluine
control was at maximum, but there was
no signal input.

Voltages were measured on the 400 V
scale of a model 7 Avometer, chassis hemg
the negative connection.

Anode | Anode | Screen | Screcn

Valve Voltage Current | Voltage Current
V) (mA) ‘ (V) (mA)
o ozia 22 o "
V1 LECH35 Oscillator . 90 2-8
L o110 30
61 96 1-%5
2-4
370 213 1-0
0-18 (Pin 3 )
) 02 (Piu6
T.I. M3 Target
[ o1y 033 (Pin & )

+ Kach anode, A.C.
GENERAL NOTES

Switches.—81-835 are the waveband
and radio/gram change-over switches,
ganged in three rotary units beneath the
chassis.  These units are indicated Dy
arrows and numbers in circles in oar
under-chassis view, and shown in detail
in the diagrams in col. 5, where they ave
drawn as seen from the rear of an in-
verted chassis.

The table (col. 4) gives the switch posi-
tions for the five control settings, start-
ing from the fully anti-clockwise position
of the control knob. A dash indicates
open, and €, closed.

836, 837 are the tone control switches,
in a J-position unit beneath the chassis,

shown in detail in the diagram in col. 3
as seen from the rear of an inverted
chassis. Starting from the fully anti-
clockwise position of the control knob,
the settings are : Treble (both switches
open); Normal (836 closed); Bass (837
closed).

Scale Lamps.—These are two Osram
M.E.S. types, with small, clear, spherical
bulbs. rated at 6.5 V, 0.3 A. A similar
lamp is used as fuse F1. Two spare lamps
arc carried in two rubber grommets on
the chassis deck.

External Speaker.—Two sockets are
provided at the back of the chassis for
the connection of a low impedance (2-4 ()
external speaker.

Speaker Plug.—The primary and second-
ary connections of the output transformer
T1, which is mounted on the speaker, are
terminated at a 4-pin plug which fits a
socket on the chassis deck, the pins being
identified by numbers in the circuit. A
diagram of the plug, viewed from the free
ends of the pins, in insct beneath the cir-
cuit. The lead colours in our sample were :
1, brown/white ; 2, red ; 3, black ; 4, white.

Power Unit.—T'his contains the mains
transformer T2, rectifier V5, electrolytic
unit €36, €37, R29, fuse F1 and the con-
necting leads. Connection with the main
chassis is effected via an 8-pin plug which
fits an octal holder on the chassis deck.
The lead colours on our plug were: 1,
black ; 3, rved; 4, blue; 5, green; 6, white;
7, vellow. Pins 2 and 8 were blank. The
pin numbers are shown at the points of
intersection in the circuit diagram. A
photograph showing a three-quarter view
of the underside of the unit appears in
the next column.

Resistor R29.—This is a wire-wound
vitreous enamelled unit mounted directly
between the appropriate tags of the elec-
trolytic unit. Tt forms part of the smooth-

ing circuit, and is rated at 2,000 Q, 6
watts.

Capacitors C36, C37.—These are two
dry electrolytics in a tubular metal con-
tainer mounted on the power unit. Of
the three tags on its base, the yellow one
is the positive of C36, which is rated at

Diagram of the tone control switch
unit, as seen from the rear of an
inverted chassis.

350 V- D.C. working, and the red omne is
that of €387 (marked ‘‘ Reservoir’’); the
black tag is the common negative connec-
tion. Both sections are rated at 32 uF.

Fuse Lamp F1.—This is a lamp of the
same type as is used to illuminate the
scale, connected in series with the H.T.
secondary winding centre-tap lead to
chassis. It is not truly a fuse, since it
is intended to glow brightly if a short-
circuit occurs on the H.T. line, whereas
it may glow dimly under normal condi-
tions. If it should blow, it may be re-
placed by one of the spare scale lamps.

DISMANTLING THE SET

Removing Chassis.—Remove the four con-
trol knobs (recessed grub screws);
withdraw the speaker and power unit
plugs from their sockets on the chassis

deck ;

VOLTAGE

POWER UNIT
PLUG (EAD

Three-quarter underside view of the

power unit. The fuse lamp Frx is

mounted on the deck just behind the
mains transformer Tz.

remove the two large hexagon head screws
(with metal washers) securing the
chassis to the base of the cabinet, and
withdraw the chassis from the cabinet.

Removing Power Unit.—Withdraw the
power unit plug from its socket on the
chassis deck;

remove the three large hexagon head
screws (with metal washers) securing
the power unit to the base of the
cabinet, and slide it out.

Removing Speaker.—Withdraw the con-
necting plug from its socket on the
chassis deck;
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remove the four nuts (with lock washers)
holding the speaker to the sub-baffle.

When replacing, the transformer should
be at the top, and if the leads have
been unsoldered they should be recon
nected as follows, numbering the tags
from left to right when viewed from
the rear : 1, white; 2, brown and white ;
3, red; 4, black.

Under - chassis
view, in which the
waveband  switch
units are indicated
by numbers in cir-
cles (x, 2 and 3)
and arrows which
indicate the direc-
tion in which they
are viewed in the
diagrams in col. §
above, where they
are shown in detail.
A diagram of the
tone control switch
unit  S36, S37
appears at the top
of col. 3.
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Diagrams  of
the three
waveband
switch  units
are seen on the
right, drawn
as they appear
when viewed
from the rear
of an inverted
chassis. B in-
dicates a blank
tag. On the
left is the asso-
ciated switch
table.

CIRCUIT ALIGNMENT

I.F. Stages.—Connect signal generavor
leads via a 0.1 wF capacitor to control
grid (top cap) of V1 and chassis, turn
the gang and volume control to maxi-
mum, and the tone control fully anti-
clockwise. Feed in a 465-ke/s (645.16 m)
signal, ‘slacken the lock-nuts, and adjust
the cores of L18, L19, L20 and L21 for

815 e

maximum output., reducing the input as
the circuits come into line. Tighten lock-
nuts,

R.F. and Oscillator Stages.—Transfer
signal generator leads to A and E sockets
via a suitable dummy aerial. With the
gang at maximum the pointer should be
horizontal, and it should be directly
behind the mark at the high-wavelength
end of the M.W. band scale.

1.F. Filter.—Switch set to M.W., feed
in a 465 ke/s (645.16 m) signal, and
adjust the core of L1 for minimum out-
put.

§.W.1.—Switch set to S.W.1 (Band 1),
tune to 13.3 m (170 m mark on Band 3
scale), feed in a 13.3 m (22.5 Mc/s) sig-
nal, and adjust C43, then G38, for maxi-
mum output.

S.W.2.—Switch set to S.W.2 (Band 2),
tune to 48 m (170 m mark on Band 3
scale), feed in a 48 m (6.256 Mec/s) signal,
and adjust C44, then €39, for maximum
output.

M.W.—Switch set to M.W. (Band 3),
tune to 170 m on scale, feed in a 170 m
(L.765 ke/s) signal, and adjust Gas, then
€40, for maximum output, Tune to
526 m (spot on scale), feed in a 526 m
(570 ke/s) signal, and adjust the cores of
L16 and L8 for maximum output. Repeat
the 170 m and 626 m adjustments until
1o improvement results.

L.W.—Switch set to L.W. (Band 4),
tune to 760 m (170 m mark on Band 3
scale), feed in a 750 m (400 ke/s) signal,
and adjust €46, then C41, for maximum
output. Tune to 2,000 m on scale, feed
in a 2,000 m (150 ke/s) signal, and adjust
the cores of L1T and L9 for maximum
output. Repeat the 750 m and 2,000 m
adjustments until no improvement results.

e .
L1 CORE ADJUSTMENTS
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