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HE Pilot T'win Miracle receiver is
I designed for  AC, DC or battery
opemtlon and is ]muosrmg in til'n
it antomatically changes over to battery
operation should the mains fail or be
switched off, and from battery to mains
operation when the mains are switched
on. The battery supply is an all-dry
combined T.T md HT unit.
The receiver is a 4-valve plus rectifier
superhet, and is fitted with frame aeriale
in a leatherette-finished carrying case. Ti
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PILOT TWIN MIRACLE

AC, DC, BATTERY TRANSPORTABLE

CIRCUIT DESCRIPTION
Tuned frame acrial input  L3,C19
(MW}, plus L4,C19 (L.\W) to first valve
(V1, Brimar 1ATEG), 2 heptode op«-rm
ting as frequency (hm'ml with electron
coupling.  Provision for connection of
external aerial via A socket, l1solating
condenser €1 and frame acrial coupling
cotls L1, L2 to L3 and L4. An external
,<111h nmsl not be connected, because
the chassis 1s “‘live ”” to the mains.
V1 oscillator grid coils L5 (MW), plus
L6 (LW) are tuned by C€C20; parallel
trimming by C21 (’.\'l.‘v"j and €22 (LW):
series tracking by €24 (MW) and €23
(LW). Reaction ilom anode via €5 by
coill L7 and common 1mpedance of
iracking condensers which are included
i boeth grid and anode cirenits,
Second valve (V2, Brimar 1N5G) is a
variable-mu RE pentode operating as
intermediate frequency amplifier with
tuned-prithary  tuned-sccondary  iron-
cored transformer couplings €25, L8, L9,
C26 and €27, L11, L12, C28.
Intermediate frequency 451KC/S.
Diode second detector is part of single
diode’ triode valve (V3, Brimar 1H5G).
Audio frequeney componeni in rectified
output 18 developed across load resist-
ance R6 and passed via AF coupling
condenser €8 and manual volume con-
trol R7 to CG of triode section, which

also developed across R4, R5. and that
at their junction is Lapped off and fed

back through decoupling circnit as GB
to FC and “Ip valves, giving automatic

volume control.

Resistance-camacity coupling by R8.
C10 and R10 between V3 ftriode and
pentode output  valve (V4, Brimar
1C5EG). Fixed tone correction by €12
m anode cireuif.

Power Supply

This receiver is designed to operate
from «dry batteries or AC or DO mains,
and automatically to adjust itsclf to
which of these forms of sapply is pre-
sented.

Since the change-over swifching action
may not be unm(‘dldtdv apparunt from
a study of the circuit dmgmln the two
circuits, one for battery operation ang ,

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 change-over
$3 to S8 are coded with the letters B
and M {o 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 apen.
The on/off switches 89, $10 are ganged.

Battery Operation —th combined dry
T and LT battery unit is permanently

covers the MW and LW bands, and operates as AF amplifier. II filtering in  housed in the casing of the receiver, and
when operating on AC or DC mains it i« diode circuit by C7, R3, and in triode permanently connected by :L_p}u}_{ and
suitable for voltages of 200-240 V. anode eircuit by C9. ) socket connector to the chassis. When
Release date: August, 1939, DC potential appearing across R6 is  the receiver on/off switches are open,
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AERIAL PLUG

HT+

Under-chassis view.
Diagrams of the Si,
S$2 and the S3-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.

freene

S3(B), S4(B), S6(B) and S8(B) are all
closed ; 80 that when the receiver is
switched ** on,” by turning the volume
control knob, S9 closes, and the receiver
immediately begins to operate,

Under these -circumstances. the T
circuit, is from the junction of R15 and
R16 (H'I' negative), via V4 automatic
grid bias resistance  R15, 89, chassis,
valve circuits, HT positive line and S8
(B) to HT poutl\n

"The filament 'cirenit is via 89 (LT
negative) to chassis; then via V1 fila-
ment 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) to LT positive; so that all the
filaments are connected in parallel across
the 1.5V section of the battery wunit.

AC or DC Mains Operation.—When
the reeciver is switched *“on’’ for mains

Circuit diagram of the
Pilot Twin Miracle re-
ceiver, The switches
$3-S8 are relay operated,
and control the mains to
battery changeover, and
vice-versa. Switches with
the suffix M close for
mains operation, while
those with the suffix B
close for battery operation.
The frame aerial and
battery plug and socket
LT="  connections are indicated :
and colour-coded

HT -
BATTERY PLUG &
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Supplement 10 The Wireless &
Electrical Trader, Qct. 28, 1939

opcration, $9 and the nains switch $10,
since they are ganged, close together,
and the receiver again begins inmmed-
iately to operate from the batitery supply.

Now, however, ihe mains supply is
connected across the line cord R12 and
the heater of the rectifier valve (VS5,
Brimar 25Z6G or 1D5) via $10. and ihe
rectifier begins to warm up. When emis-
sion begins in V5, an electron flow will
oceur 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.

Until  ihe
reaches a
relay, W.hl(.h

current  thus  produced
certain  eritical value, the
controls all the change-
over swifches, remains 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 ecireuit is now: V5 anode, R16,
R15 (which continues to operate as V4
G B resigtance) $9, chassis, valve circuitg,
HT positive line, ST(M) L14 and R12
to the mains.

The filament circuit is now in series
with the HT supply; it runs from V5

anode via  the Hl'\lﬂs indicator lamp,
which glows when the receiver is opera-
ting from the mains, R14, V1 filament

‘md R13 (connected 1in parallel via
S$5(M) and chassis), V2 and V3 filaments
(connected, in parallel), V4 filament,
relay and R11 to HT positive line.

R13 and V1 filament, R14 and the
indicator lamp are in parallel with R15
and R16.

From the foregoing, it will be seen
that, if the receiver is operating from
its battery, it will automatically change
over to mains operation if the mains
are subsequently conneeted; and con-
versely, if it is operating from the mains,
and the supply fails or 1s switched * off,”’
the receiver will change over to battery
operation and continue o 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.

PILOT TWIN
MIRACLE
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DISMANTLING THE SET

Removing Chassis.—Remove the three
centrol knobs (pull off) and the back of
the receiver, with frame aerials attached,
(four set screws); withdraw the frame
aerial plug and pull the mains cord
through the hole in the back of its
pressed-card  eontainer, when the back
will be freed from the receiver. Un-
screw the battery unit retaining clamp

(two round-head woodscrews), withdraw
its connecting plug, and remove the
tvo wood ret dilli]]“’ blocks (two counter-
sunk head wood \z‘u'\\s) screwed to the
sides of the cabinet at the rear of the
chassis.  The chassis can now be with-
drawn from the cabinet.

Removing Speaker.—The speaker may
be removed from the chassis by un-
soldering its leads at V4 holder, on the
underside of the chassis. and  with-
drawing its fixing bolts. When replac-
mg, connect the blue speaker lead to
pin 3 on V4 and the red lead to pin 4
o the same valveholder.

COMPONENTS AND VALUES

CONDENSERS [ \(“if 3,]
uky
L 1 u]m] 1~nlab|nﬂ(‘m]nhn~'r | 00003 |
| 02 V1 ose. UG condenser | 0:00006 |
3 HT circuit RF by-pass ... | 025 i
| 4 AV line decoupling oo || @ |
| 5 V1 ose. anode coupling con- | I
| denser | 00003 |
e V1 SG decoupling | 001 |
|7 1F by-pass <o | 00003 |}
| U8 I AF coupling fu V3 trmdt 001 |
| 9 1F by-pass ... . 0 0001
| 10 | V3 triode to V4 AI*((Jupl]nL, 001
|1l | V4 UG decoupling ... 25-0 |
! ¢12 | Fixed tone corrector . 0-005 |
ING13% IHeater circuit \muothmg i
{ | (on mains) .. 25-0 |
| t HT mnnothing condensers [ j{}) f:
| Mains RF by-pass ... 005 |
\ Aerial LW trimmer... | — |
| Aerial MW trimmer — |
| ¥rame aerial tuning - — |
| Oscillator circuit tuning ... - ‘
‘ Ose. circuit MW trimmer ... =
Osc. circuit LW trimmer ... =
| Ose. circuit LW tracker ...
| Osc. eircuit MW track o -
Ist II trans. pri. tunmg -
r 1st IF trans. sec. tuning ... —
2nd IF trans. pri. tuning ... —
l 2nd IF trans. sec. tuning ... —
* Electrolytic. 1t Variable, 1 Pre-set.
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|
i Values |
(ohms) |
— - — — |
R1 \ I osc, ( G resistance 220,000 |
R2 VI SG HT feed 56,000
R3 1F stopper 47,000 |
ﬁ l" AVC line feed l(\]:t mees... | i’g(&(:::::
R6 I V3 signal diode load resis- |
i tance . e[ 2,200,000
R7 | Manual volume eontrol 1 2,000,000 |
R8 | V3 triode anode load | 1,000,000 |
| RO VI V2 V3 HT feed.. cee | 2,000
| R10 V4 (G resistance .. 3,300,000
| R | v1 V4 heater cireuit Dallast 700 |
Ri12 | V) heater ballast (line cord) | G207
R13 | V1 heater shunt (on mains) 25
R14 | TIndicator lamp series 50
R15 |1 V4 automatic GB resis- 1,200
| R16 1] tances co oco (L] 2,000
T Tapped :.ll,.ZUt-).() .fr-n-m ;H:m?:iblll',' end.
Approx.
OTHER COMPONENTS Values |
(ohms) }
| [ | . N . - 7. ‘
| }:E {  Frame acrial coupling coils 1 é [
1‘4' ‘! Frame .(ll‘l'i:l.] tuning .(:nils C,i
L5 Osc. circuit MW tuning coil 35
| L6 Osc. cireuit LW tuning coil 5
L7 ~ Oscillator reaction coil 0
1.8 ) Pri. -5
Io Jstll trans. | go - 3
L1o Vl osc, anode LthmdllmLc -0
L | n Pk, b
pig || 20d I trans. { gL by
113 Speaker speech coil .. 30
Li4 HT smoothing choke o 200-0
Tl Spealker input trans. { ;Tl ‘“::':
Relay| Magnet winding 1000
81,582 | Waveband switches . —
$3-88 | Battery/mains (Jldll}.l -0V cr |
11 switches . -—
S9 Battery sw itch’ L
| 810 Mains switech | ganged R7 N
L -
VALVE ANALYSIS
Valve \(vH‘fl,f,jvs and currents given 1n

the tables (col. 2) are those measured in
our recciver when 1t was operating on
(a) a new HT battery reading 87V on
load  (battery table); (b) AC mains of
230V (mains table). The receiver was
tuned to the lowest wavelength on the
medium band and the volume control wis
at maximum, but there was no signal
input.
Voltages 4007V

were measured on the
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scale of a model 7 Universal
chasgis  being negative

Battery Operation

Avometer,

Anode | Anode | Screen | Screen
Valve Voltage |Current| Voltage |Current
I (V) | (mA) (V)
I (7 03 y| ‘
V1 1ATEG |4 Oscilllator || 37 . 06
L 78 1-3 L |
V2INSG | 75 08 | B | 01
V31H5G | 15 002 | — | =
V4 1C5EG | 78 1 47 ‘ 80 | 20
Mains Operatlon
| Anodo | Anode | Screen | Sereen
Valve ‘ Voltage |Curre m\ Voltage |Current
A T (m%) (V) (mA)
| | 08 )|
| VI 1ATEG ():.(11 lator | 40 Q-6
|Lso i
|veinsg | 76 | 09 | 7 01
| V3 1HLG |15 |00z | — =
| V4 1C5KEG 86 | 82 90 2:8
| V5 25Z6G | 1000 | -
|

‘\I(d*l.l.lbd isut\\'ucnpiu 5 on V5 and HT
at pin 4 on V4

GEN ERAL NOTES

Switches.—S1, S2 are the waveband
switches in a ]otury unit beneath the
chassis, under the metal plate carrying
the group of trimmers. The diagram
below shows the positions of the switches
i the unit as seen from the rear of
the underside of the chassis. Both
switches are closed on MW and open
on LW,

S$3-S8 are in the relay-operated léaf
switch unit beneath the chassis. This
15 also indicated in our under-chassis
view, and a diagram of the end of the
unit, showing thv tags of the warious

Diagram of the | ¢
S1, S2 switch
unit, as seen B
from the rear | g
of the under-|
side of the

chassis. B

®rriseubeenctarsasenccsanaasanss

Plan view of the
chassis. RI2is in-
corporated in the
mains lead. Battery
and frame aerial :
plug connections
and diagrams are :
given in the circuit :

diagram. 8

PesrEreetitantotanenantrERRRae

1 N
switchies, viewed from the right hand
end of the chassis, is given below.

The action of these switches is fully
explained under ‘‘ Power Supply and
it should be noted that switches with
the suffix B are closed for battery opera-
tion and open for mains operation, while
those with the suffix M are closed for
mains operation and open for battery
operation.

S9 and S$10 are the battery and mains

£-S5(M)-r=====2

054 S6(8)
LR : S 3(B)
£.58(8)

Diagram showing the tags of the
§$3-58 switch unit, viewed from the
right hand end of the chassis.

switches respectively, both ganged with
R7, 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 ecoils, mounted on
the back of the receiver. They are
connected to the receiver by a small
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 diagram. The pins are
numbered to agree with the numbers
i the circuit diagram itself, where the
leads are also colour-coded.

L5-L7 are in an unscreened unit
beneath the chassis, close to the S1, §2
switech unit. The IF {ransformers L8,
L9 and L11, L12 are in two screened
units on the chassis deck, with their
associated trimmers. L10 is beneath the
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chassis.  L14 is the smoothing choke,
mounted on the chassis deck.

Indicator Lamp.—This is an HEver
Ready type, rated at 6.3V, 0.15A, ard
fitted with a miniature bayonet cap.
The bulb 1s sprayed red.

External Speaker.—No provision is
made for this, but a low resistance
(about 30) type could be connected
across the speech coil of the internal
speaker.

Battery.—The battery used in an Hver
Ready All-Dry No. 3, giving L5V LT
and 90V HT. It is fitted with a 4-pmn
socket, and is connected to the receiver
by a 4-pin plug 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
257.6G rectifier for V5 (as in our case);
with serial numbers of 13,502 upwards
V5 is a 1D5. This has a 5-pin base,
instead of the octal used on the 2576(3.

When the 1D5 is used, slight circuit
modifications are made. In the first
place, the line cord resistor R12 becomas
910 O, and is not tapped. L14 and the
top of €15 then go direct to the mains.

In addition, there is an extra resist-
ance of 800 O between L14 and the top

Supplement to The Wireless &
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of C14. This is not achieved by a
separate resistor, but the vitreous enam-
elled resistor R11 becomes 1,5000, tapped
at 7000 from the relay end, the remain-
g 8000 forming the additional resist-
ance mentioned. S7(M) and the top of
C14 then go to the tapping on the
modified R11.  Also, C15 becomes a
20uF 250V working type, instead of
40pF, 150V. )

Resistor R12.—Where the line cord
R12 is tapped (2576G valve), the tapping
is the red lead emerging from the
chassis end of the cord.

Chassis  Divergencies,—Apart from
those mentioned above, the following
divergencies were found: C4 was 0.1uF,
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 S10. :

Valve Connections.—The valves use
American octal bases, and their connec-
tions are standard ones for their types.
Pin 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, diode; 6, blank; 7, filament; 8, blank;
top cap, grid.

CIRCUIT ALIGNMENT

IF Stages.—Connect signal generator
via a 0.1uF condenser to grid (top cap)

PILOT TWIN
MIRACLE

43

of V1, and via a similar condenser to
chassis. Feed in a 451 KC/S signal, and
adjust €25, €26, C27 and €28 in turn
for maximum output. Repeat these
adjustments.

RF and Oscillator Stages.—With gang
at maximum, pointer should be hori-
zontal. Connect signal generator via
a suitable dummy aerial to the A socket,
and via a 0.1xF condenser, to chassis.
Alternatively, couple the output of the
generator to the frame aerials by a
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 then 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 €24 for maximum output, while
rocking the gang for optimum results.

LW.—Switch set to LW, tune to
1,200m on scale, feed in a 1,200m (250
KO/8) signal, and adjust €22, then C17,
for maximum output. Feed in a 1,900m
(158 KC/St) signal, tune it in, and ad-
Just €23 for maximum output, while
rocking the gang for optimum results.

NEWS ITEMS FROM ALL QUARTERS

HIGHER WAGES FOR LAMP
WORKERS

Ensign Lamps, Ltd., of Preston,
Lancashire, have decided to raise the
wages of all employees in order to mest
the higher cost of living. The whole of
the staff will benefit from this arrangs-
ment. which took effect from October 19.

Those members of the staffl earning
£2 10s. per week and less receive zn
increase of 10 per cent., and all above
this figure will be paid an extra Ss.
weekly.

BUSINESS AMALGAMATION

Rex Hoult, Ltd., have removed their
radio sales and service from 56 Old
Street to 215 Stamford Street, Ashton-
under-Lyne, and incorporated the busi-
ness there of C. H. Wood and Co.,
musical instrument as well as wireless
traders. J. H. Bainbridge, principal of
Woods and a well-known W.R.A. sup-
porter in Oldham Branch and N-W Arca
Council, retains a directorship in the
amalgamated business, with Rex Hoult
himself as managing director at Ashton.

NEW BUSINESS

John Tronside, who was formerly with
the Aberdeen Armature Repairing Co.,
of 25/27 Littlejohn Street, Aberdeen, has
started in business on his own account as
a general electrical engineer. His firm will
operate under the name of the Armature
Winding Co., at 29 Mealmarket Street,
Aberdeen, covering all types of electrical
repair work and specialising in re-
windings.

NEW DEWSBURY BRANCH

Harry Cash, Ltd.,, who handle radio
sets, musical instruments, music and
other lines, have opened a branch at
10 Bradford Road, Dewsbury. Their
headquarters are at Commercial Street,
Batley.

WAR-TIME RADIO IN INDIA

There has been an expansion of special
war-time services by All-India Radio,
states the Ministry of Information.

Broadcasting revenue in India has in-
creased by nearly two-thirds in the
second quarter of this year, partly due
to a successful “anti-piracy ” campaign.
The number of licences issued is now
approaching 100,000.

WITHOUT COMMENT

NOTICE
20th Century Service (R. A. Arnell)

—the noted Radio Racketeers and
Swindlers—will be taking fresh
Premises as from November Ist at

188a, High Street, Sutton
(above Halford's, entrance in Manor
Place)

’Phone number probably unchanged,
Vigilant 7951

This removal notice sent out by a dealer
explains itself.

OF THE TRADE

L. G. HAWKINS’ FIRE

. Last week the new 30,000 sq. ft. build-
ing of L. G. Hawkins and Co., Ltd., at
Tileyard, King’s Cross, was completely
gutted by fire, thus affecting their fac-
tory, warehouse and service departments.
Every effort is being made quickly to re-
establish the company’s normal good
service, and all communications should
be addressed to the head offices and
showrooms at 30/35, Drury Lane,
London, W.C.2.

ADDITIONAL BATLEY SHOP

Herbert Judson, a Yorkshire radio
trader who earlier this year opened a
branch at 254 Bradford Road, Carling-
how, Batley, where Joe Overend is his
manager, acquired an additional Batley
shop not long ago. This is at 54 Bradford
Road, near Hick Lane, a more central
depot where Mr. Judson’s son, Fred
Judson, is manager. Curiously enough,
the address of the firm’s headquarters,
at Tingley, is also Bradford Road. Here
Mr. Judson Senr. presides.

WAR-TIME HEATING

The October issue of Thermovent
News, issued by Ekco, is devoted
entirely to the war-time aspects of
electrical heating. The contents are sub-
divided to deal with the heating require-
ments of ARP shelters, first-aid centres,
hospitals, record storage chambers, etc.,
and sections on domestic economy and
emergency business accommodation draw
attention to an effective answer to fuel-
rationing problems.
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