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HE 'Pilot Twin Miracle receiver is
designed- for AG, ‘DC'-or ' battery
operation, and is interesting in that

it automatically changes over to battery

operation should the mains fail or be
switched off, and from battery to mainsg
operation when the mains are switched
on. The battery supply is an all-dry
- combined LT and HT unit.

" The receiver, is a 4-valve plus' rectifier
superhet, and is fitted with frame aerials
in a leatherette-finished carrying case. ‘It
covers the. MW and LW bands, and
when operating on AC or DC mains it is
suitable for,voltages of 200-240 V.

Releass date: August, 1939. -

“fSuppleﬁlent to The Wireless &
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PILOT TWIN MIRACLE

AC, DC, BATTERY TRANSPORTABLE

~ CIRCUIT DESCRIPTION
Tuned . frame aerial “input = L3,C19
(MW), plus L4,C19 (LW) to first valve
(V1, ‘Brimar 1A7EG), a heptode opera-

ting as frequency changer: with electron -

coupling.” Provision for connection of
external aerial via A socket, isolating
condenser ‘C1 and frame aerial coupling
coils L1, L2 to L3 and L4. _An external
earth must not be connected, because
the chassis is “live”” to the mains."
V1 oscillator grid coils L6 (MW), plus
L6 (LW)  are. tuned by €20; parallel
trimming by €21 (MW) and €22 (LW);
series tracking by €24 (MW) and €23
(LW). Reaction from anode via €5 by
coil L7 and common impedance of
tracking condensers which are included
in_both grid and anode circuits.
Second valve (V2, Brimar 1N3G) is a
variablee-mu RF pentode operating as
intermediate frequency amplifier with .
tuned-primary tuned-secondary iron-
cored transformer couplings €25, L8, L9,
€26 and C27, L11, L12, C28. .
Intermediate frequency 451KC/S.
Diode second detector is part of single
diode triode valve (V3, Brimar 1HBG).
‘Audio frequency component in rectified
" output is developed across load resist-
ance R6 and passed via AF coupling
condenser C8 and manual volume con-
trol R7 to CG of triode section, which
operates as AF amplifier. IFfiltering in
diode circuit -by C7, R3, and in triode
anode circuit *hy C9. .
. potential appearing across R6 is

' pentode ‘output - valve

also developed across R4, R5, and that
at their junction is tapped off -and fed
back through decoupling circuit as GB
to FC and IF valves, giving automatic
vollalzm.e b‘:Izont.rol. - i N
sistenge-capacity coupling by RS,
C10 and R10 between' V3 triode- and
t (V4, Brimar
1C5EG). Fixed tone correction by C12
m anode circuit. o ,

) .. Power Supply

This receiver is designed to operate
from dry batteries or AC_or DC mains,
and automatically to adjust itself to
which of these forms of supply is pre-
sented. ) ) i
'Since the change-over switching action
may not be immediately apparent from
a study of the circuit diagram, the two
circuits, one for battery operation and
the other as it arranges itself for opera-
tion from AC or DC mains, are separ-
ately described in.detail below, and the
switches concerned in ‘the c¢hange-over
$3:to 88 are coded with-'the letters B
and M to indicate when they open and
close: when working from the battery
unit all the B switches are closed, and
the M switches are open; when working
from AC or DC mains, the M switches
are closed, and the B switches are open.
The on/off switches §9, S10 are ganged.

Battery Operation.—-—'i’he, mbined dry
HT and LT battery unit is permanently
housed in the casing of the receiver, and

permanently : connected by a plu%vgnd-
8. en

socket conmector to the chassi
the receiver on/off switches are open,
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Under-chassis view.
Diagrams of the $S1,
$2 and the $3-S8
switch units are
given overleaf. The
tags of S9 and’SI0
are indicated. RII
may’ be 'a -tapped
resistor - .in later -
.models. RI2 is in-
corporated in- the
mains lead.
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$3(B), 84(B), S6(B) and $8(B) are all

closed; so that when the receiver - is
switched “on,” by turning the volume

control_knob, ‘89 closes and the receiver

immedia.tely begins to operate. )
. . Under ‘fhiese circumstances, the HT
circuit 18 from’ the junction of R15 ‘and
‘R18 (HT ‘negative), via V4 automatic
grid bias resistance R15, $9, chassis,
valve dircuits, HT positive line and S8

" (B) to HT+positive.

The filament circuit is via $9 (LT

.negative) to. chassis; then via V1 fila-
.Mment and S4(B) to LT positive; and
via V2, V3 filaments and $3(B), to LT

positive ; and via S6(B), V4 filament and
S3(B) te¢ LT positive; so that all the
filaments are connected in parallel across
the 1.5V section of the battery unit.
AC or. DC Maifis” Operation.—~When
the receiver is switched * on ” for mains
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Circuit djagram of the

»  Pilot Twin Miracle - re-
' ‘ceiver. "The switches
" ' 'S3-88 are relay operated,
" *‘and-control the mains to

‘battery" changebver, and

vice-versa. Switches with '}

the suffix. M close for. :
mains - q:eratipn, vwhile-(».“{g

LT connections are indicated  :
tnd colour-coded. -

: P :
I L L L T P R TP PP PP PPN

“eccecsersssisetscanes

BVWS Trader Sheet CD-Rom

Supplement to The Wireless &
" Electrical Trader, Oct. 28, 1939

N g

operétioﬁ, $9 and the mains switch $T10,
since they are.ginged, closge together,

.and the receiver again begins immed-

iately to operate from the battery supply. -

Now, however, the mains supply is
" connected across the line cord R12 and
‘the heater of the rectifier valve (V5,
~Brimar 25Z6G or 1D5) via $10, and the
rectifier begins to warm up.” When emis-
sion begins in V5, an electron flow will
occur from the mains through V5, R16,
-R15 and, via 'S9 and S6(B), which is
still closed, through the relay ‘winding,
R11, L14.and part. of -R12 back to the
mains. o
Until the -current - thus produced
reaches a certain critical . v ue, the
relay, which controls all the change-
over ' switches, remsins open, ‘but at
that point it closes and effects the
change-over, closing the two M switches
and opening the four B switches! : -
The HT. circuit is now: V§ anode, R16,
R16 (which continues to operate as Vi
GB resistance) S$9; chassis, valve circuits,
HT positive line, S7(M), L14 and ‘R12
to the maing, . °
- The filament circuit is now in’ series
with the HT supply; it.zuns from V5
anode via the mains indicator lamp,
which glows' when the receiver is opera-
ting from the''mains, R14, .y,l'ﬁlh‘mgnt
and  R13 _ (connetted in" parallel " via
S5(M) and chassis), V2 and V3 filaments
(conndéted’ in parallel), V4 filament,
relay and R11 to HT pokitive line.
R13 and V1 filament, R14 and the

* indicator lamp are in parallel with R15

and R16. . ) o

-.:From. the foregoing, it will be seen
that, if the_ receiver is tperating from
its battery, it will automatically change
over to mains operation if the. mains
are- subgequently _connected; and con-

versely, if it is operating from the mains,-

and the supply fails or is switched ** off,”’
the receiver will change over to ‘battery
opération and continue to function. The
indicator lamp then provides an indica-
tion of the source of power. :

If the receiver is connected to DC
mains and the lamp fails to glow after
the normal warming-up period, the
indication is that the mains plug requires
reversing.

‘two wood retaining

' gg: } HT smoothing condensers { 3‘8
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DISMANTLING THE SET !

Removing Chassis.—Remove the three
control knobs (pull off) and the back of
the receiver, with frame’ aerials attachéd,

- (four set screws); withdraw the frame

aerial plug and” pull the mains cord
through the hole in the back of its

- pressed-card container, when the back
.will “be freed A eiy
‘screw the battery unit retaining clamp

from the receiver. Un-
{two round-head woodscrews), withdraw
Itg - connecting p]ugk ‘and remove the
locks (two counter-
sunk head wood screws) screwed to.the
sides of the cabinet at the rear of -the
chassis. The chasgsis can now be with-
drawn from the cabinet. o
~ Removing Speaker.—The speaker may
removed f{rom the.chussis by un-
soldering its leads at V4 ‘holder, on the
underside of the chassis, and with-
drawing its fixing bolts. en replac-
ingj.connect the blue speaker ] 1 to.
pin 3 on V4 and the red lead to pin:4
on the same valveholder. .

COMPONENTS AND VALUES'

T T

RS F ot Values ;
: CONDENSERS WF) |
- ; H
C1 Aerial isolating condepser.... | 0-0003 :
§ | el | s
. ¢ PA 25 .
c(?i -] AVCline decoup%'xl.’gm e ] 0L,
q5',1 " |* V1 ose. anode coupling con- E
! denser ... .." .. | 00003 .
o6 V1 8G decoupling ... 001
[or IF by-pass ... sar 0-0003
c8 AF coupling to V3 triode ... 001
“IF by- o e | 00001
1 C10 V3 triode to V4 AF coupling 001 .
C1i* V4 CG decoupling .. e | 250
C12 Fixed tone corrector | 0006
C13* | Heater circuit smoothing
(on mains) ... .. .. 250

C16 | Mains RF by-pass ... 003
C17¢ .| Aerial LW trimmer... —_
Cl Aerial MW trimmer -
'C1 Frame aerial tuning . -

“ Oscillator circuit tuning ... —-
€21 Osc. circuit MW trimmer ... —_
C22 Osc. circuit LW trimmer ... -

o Ose. circuit LW tracker ... -

C24 Osc. circuit MW tracker ... —_

C25 1st IF trans. pri. mnin; .. —_

C26: 1st IF trans. sec. tuning ... —_

C27: 2nd IF trans. pri. tuning ... -

C28; 2nd IF trans. sec. tuning ... -
* Electrolytic. 1 Variable. '  Pre-set.

\
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| § RESISTANCES (ohms)

R1 VI gac. CG mistnnco w | 220,000

‘| R2 V138G HT o o[ 56,000

I R3 IF stopper - 47,000
B5 |} AVCIine feed reslstanoes... { 3300000
R6 | V3-signal diode load resis- | =

X SR tance ... - e - | 2,200,000

| R? Manual volume control ... .t 2,000,000
R8 [ V3 anode load ... 11,000,000,

"1 R® V1, V2, V3 HT feed 2,000
R10 V4 CQ resistance 3,300,000

-} R11 ¥1-V4 heater circuit baliast - 700
(Rt2 ¥5 heater ballast (line cord) - 620
R18 | V1 heater shunt (on mains) . 25
R14 .| Indicator lamp series .o 50
Ri5 }VG aubomatic GB mi( { 1,200°
Ri16 tances 2,000

‘Tapped at 200 O from mains plug end.

o : Avp.?kox.

OTHER COMPONENTS : ues

. {(ohms).
u }Fn;ne serial coupling colts {| - "
E l»hnmeurmtuning cols ... ﬁg
15 . | Osc. circuit MW tuning coil 35
4 I8 Ose. circuit LW tuning coil 86

o Olcﬂhtorrew%n coll ... 850 -
| 1o [} 108 TF trusa ]

g L10 Viosc.anode HT eedchoke 1300,
| |} ze e 2 i
s er speech cofl. ',.f."f 30

i| Lae Mmooth!nd choke . | 2000
il 1 | Speaker input trans, { Pse’é “?gg
k wind 1
! m’ mband swhilgcheu 120
;| 83-88 | Battery/mains chmge»over
8o ) switches —
Mry l'm
810 ' Mains switch }“‘“Bed R’ -
‘ _ VALVE Ammms
! Valve voltages and currents’ ‘given in
the tables (col. 2) are those measured in

pur Teceiver when it was pemtm on
(a) a.new HT battery reading 87
%30 (bathery table) ; (b) AC‘mains of
V. (mains table).. The receiver was
tuned to the lowest wavelength on the
medium band and the volume control was
¢ maximum, but there was no slgna.l

input.
oltaces were mea.sured on the 400V
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scale of a
chassis bemg negative.

‘Battery Operatiolg

model 7 Universal Avometer,

Anode | Anode | Screen |Screen |
Valve .| Voltage (Current| Voltage [Current
(V) | (mA) (V) | (mA)
" 7% 03
V1 1ATEG ;)sscll lah{rs } 37 06
V2INSG | 75 08 % o1
V3 1H5G 15 002 —_ —
V4 1C3EG 8 L 47 80 20
Mains Operation :
. .. | _Anode | Anode | Screen | Screen’
Valve Voltage [Current! Voltage {Current
(mA) (mA)
st 08 N
V1 1ATEG 80054:!] hbi)l; i 40 06
V2 IN5G 6 | 00 | 78 01
V3 1H5G - 15 002 | = —
V4 1C5EG |7 85 82 90 28 .
2BZ6G l(l)‘r — - —

urod botween pin & on A\¢ 3 Mld HT+ line

l.tpln 400V
‘ G!NERAI. NO‘I"ES

Smtchu.—ﬂ $2 are the waveband
switches in a rotary unit beneath the
chassis, under the metal plate carrying
the group of trimmers. = The
below shows the positions of the switches
in the unit as seen 1 the rear. of
the underside  of the chassis. Both
switches are closed on MW and ~open
on

$3-88 are in the relay-operated leaf
switch unit beneath the chassis. This
is also indicated in ‘our under-chassis
view, and a diagram of the end. of the

unit, showing the tags of the various

tesersasasessciosniaces

Diagram of the
Sl S$2 switch
unit, as seen
from the rear
of the under-
side of the
chassis.

sseserrrsssressesnens

. ;o
teccesseressseenceserennresearre

~

"Plan view of the
chassis. RI2is in-
ootporated in  the’
mains lead. Battery
and . frame -aerial
. plug connections
given in the circuit
diagram.

n.-1'0--q-’-.lton.""-o'vtotnlio .

4000 0sessorarerenaeadsrrrstevenianss

....... heseressrnnrnsssnnnssnncsd

switches, v1ewed from the right ha.nd
end of the chassis, is given below. -
The action of these switches ia_fully
explained under -** Power Supply,” and
it should be noted that switehes with
the suffix B are closed for battery opers-
tion and open for mains operation, while
those with the suffix M are cloged for
mains operation and open for battery
operation. o
89 and $10 are the batteri and mams
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pronae ¢ £ (R).
0.S4(B) s ;6(3)
{5704 *53(8)
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Dia; showing the tags of the
$3-$8 switch unit, viewed from the
right hand end of the chassis.

switches respectively, both ganged with
R?, and closed when the set is switched
on. The tags of these switches are
indicated in our under-chassis view.
Coils.—L1-L4 are the frame aerial

coupling -and tuning coils,- mounted on
the back. of the receiver. They are
connected to the recéiver by a

4-pin. plug and socket device. ‘A diagram
of the plug, viewed from the free ends
‘of the pins, is given on the right of
the circuit - disgram.... The pins are
ntumbered to agree wu'.h the numbers
in the circuit diagram ifself,” where the
leads are also colour-coded.

LS-L7 are in an unscreened umt

beneath the chassis, close to' the $1, $2
+switch unit. The IF transfomers LS,
L9 and L11, L12 are in two screened
units_ on.the chassis deck, with - their
assocmted tnmmers L10 is beneath the



ehassis. ~ L14 is the smoothing choke,
mounted on the chassis deck.
Indicator Lamp.—This is an Ever
‘Ready type, rated at 6.3V, 0.15A, and
fitted with a miniature bayonet cap.
The bulb is sprayed red. R
- External Speaker.—No provision is
made for this, but a low resistance
(about 30). type could be connec!
across the speech coil of - the internal
speaker. : : .
Battery.—Tha battery used in an Eyer
Rea.d&) All-Dry No\ 3, giving 1.5V LT
and 9V HT. It is fitted with a 4-pin
socket, and is connected to the receiver
by a 4-pin ¥lug at the end of a lead.
A diagram of the plug, looking from the
free ends of the pins, is given at the
- right of the circuit diagram. It is coded
‘to agree with the connections in the
circuit diagram. :
“Rectifier Valve.—Receiver with serial
numbers from 12,001 to 13,501 use a
BZ6G rectifier for V5 (as in our case);
with serial numbers of 13,502 upwards
V8 is a 1D5. This has a 5-pin base,
instead of the octal used on the 25Z6G.
. When the 1D5 is used, slight circuit
modifications are made. In the first
ace, the line cord resistor R12 becomes
910 O, and is not tapped.  L14 and the
top of .C15 then go direct to the mains.
In addition, there is-an extra resist-

.ance of 800 O between L14 and the top vis a 0.1uF condenser to grid (top cap)

o
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of C14. .This is not dchieved by a
:?Fa.mte_resistor, but the vitreous enam-
ed resistor R11 hecomes 1,5000, tapped
..at 7000 from the relay end, the remain-
ing 8000 forming~the additional resist-
ance mentioned. S7(M) and the top of
C14 then go to the tapping on the

modified -R11. - Also, C156 becomes a-

20uF 250V working type, instead of
40uF, 150V. : ‘
Resistor R12.—Where the: line cord
R12 is tapped (25Z6G valve), the tapping
is- the red lead emerging from the
chassis end of the cord. .
Chassis  Divergencies.—Apart from
_those mentioned above, the followin
divergencies were found: C4 was 0.1xF,
not 0.05xF as given by the makers;
R9, R16 were 2,0000, not 2,2000; and
C16 is shown by the makers as being
‘on the opposite side of $10.-
Valve Connections.—The valves . use
- Amerjcan octal bases, and their connec-
. tions are standard ones for their types.
in 1 is blank in all cases, and pins
2 and 7 are the filament connections.
The only unusual valve is V3, a single
diode triode. Its connections are: 1,
blank; 2, filament; 3, anode; 4, blank;
5, diod,
top cap, grid.
CIRCUIT ALIGNMENT
IF Stages.—Connect signal generator

- generator to the

; 6, blank; 7, filament’; 8, blank

.PILOT TWIN
MIRACLE
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of V1, and vis a similar condenser to -
chassis

assis. - Feed in a 451 KC/S signal, and
adjust C25, C26, C27 and €28 in turn
for maximum output. Repeat, these
adjustments. S

RF and Oscillator Stages.—With gang
at maximum, pointer should be ﬁ?-
zontal.  Connect signal generator via
a suitable dumn%y aerial to the A sockel,
and via a’0.1xF condenser, to chassis.
Alternatively, couple the output of the
frame aerials by s
turn or two of wire wound round the
outside of the cabinet. The trimmers
can be reached through a removable
panel at the base of the cabinet, but -
only after the battery has been removed.
The receiver is en aligned. when
operating from the mains.

MW.—Switch set to MW, tune to
200m on scale, feed in a 200m (1,500
KC/8) signal, and adjust C21, then
C18, for maximum output Feed.in a
500m (600KC/S) signal, tune it in, and
adjust C24 for maximum output, while -
rocking the gang for optimum results.

LW.—Switch set to LW, tune to
1200m on scale, feed in a 1,200m (250
KC/8) signal, and adjust-C22, then C17,
for maximum output. Feed in a 1,900m
(158 KO/8) signal, tune it in, and ad-
just €23 for maximum output, while
rocking the gang for optimum results.

_ Printed in Great Britain by The Cotnwall Press Lid., Paris Garden, London, S.E.1
-, A 7 f__ N 5. - . e N P ~ - - .

BRI

N

[



