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Circuit diagram of the Aerodyne 302 A.C.'D.C. 3-band superhet.
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ESIGNED to operate from 100 V or
D 200 V A.C. or D.C. mains, the

Aerodyne 302 is a 4-valve (plus
rectifier) 3-band superhet. The prescribed
mains voltage ranges are 100-120 V and
200-240 V|, 40-100 ¢/s in the casc of A.C.
It may be used on 250 V mains if the
adjustment screw is removed altogether.

A tuning assembly which contains all
the components (except the tuning gang
and waveband switch unit) intimately
assoclated with the R.F. and oscillator
tuning circuits, forms a screened unit
which may easily be removed for inspec-
tion or replacement.

Lelease date and original price: Decein-
ver, 1945, £13, plus £2 15s 11d purchase
tax, increased November, 1946, 10 £13 14,
plus £2 18s 9d purchase tar.

CIRCUIT DESCRIPTION
Aerial input via mains isolating capaci-
tor G1 and coupling coils L1 (S.W.), 1.2

(M.W.) and L3 (L.W.) to single tuned
L5, €32 (M. W)
coupling

circuits L4, G32 (S.W.),
and L6, €32 (l.\W.); *

|
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on M.W. is provided by €2, R1, which
arve common to aerial coupling and tuning
circuits.

First wvalve (V1, Mullard metallized
CCH35) is a triode hexode operating as
frequency changer with internal coupling.
Triode oscillator grid coils LT (S.W.), L8
(M.W.) and L9 (1..W.) are tuned by G33.
Parallel trimming by C3a (S. W.), €35
(M.W.) and cC10, c36 (L.W.); series
tracking by G11 (S.W.), ¢12 (M.W.) and
C13 (L.W.). Reaction coupling by coils
L10 (S.W.), L11 (M.W.) and L12 (L.W.).

Second valve (V2, Mullard metallized
EF39) 1s a variableemu R.F. pentode
operating as intermediate frequency am-
plifier with, tuned-primary, tuned-
secondary transformer couplings €5, L13,
L14, C6 and C16, L15, L16, C17.

Intermediate frequency 460 kc/s.

Diode second detector is part of double
diode triode valve (V3, Mullard metal-
lized EBC33). Audio frequency compo-
nent in  rectified output is developed
across load resistor R6 and passed via

LF. filtering in diode circuit by C18, R5
and G19.

Second diode of V3, fed from L16 via
C21, provides D.C. potentials which are
developed across load resistor R10 and
fed back through decoupling circuits as
G.B. to F.C. (except on S.W.) and LF.
valves, giving automatic volume control.
Delay voltage, together with fixed G.B.
for V1, V2 and V3 triode is obtained from
the drop along R4, which is common to
the cathode circuits of the three valves.

Resistance-capacitance coupling by RS,
€23 and R11, via grid stopper R12, be-
tween V3 triode and pentode output valve
(V4, Mullard CL33). Fixed tone correc-
tion in anode circuit by G24.

When the receiver is operated from
A.C. mains, H.T. current is supplied by
half-wave 1('Lt1f\mg valve (V5, Brimar
1D05) which, with D.C. mains, behaves as
a low resistance. Smonbhiug by resistors
R14, R15 and electrolytic capacitors €25,
C26 and C27. H.T. circuit R.F. filtering
by C9.

Valve heaters, together with scale lamp

coupling  capacitor €20 and manual  and tapped ballast resistor R1T are con-
volume control R7 to (.G of triode sec-  nected in series across mains input. |
tion, which operates as A.F. amplifier. Mains R.F. filtering by C28. |
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high voltage mains.

For mains of 250 V the screw is removed entirely.

The mains voltage adjustment consists of a screw and two sockets for normal low v
The heavy line, above the chassis line under V1, represents the frame of tt

assembly, the fourteen connecting tags and the earthing braid being marked to agree with the chassis and assembly illustrations overle
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VALVE ANALYSIS

Valve voltages and currents given in the
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illustration

table below are those measured in our
| receiver when it was operating on A.C.
! mains of 223 V, using the 200-240 V tap-
ping on the heater ballast resistor. The
” Anode | Anode | Sereen | Screen
| Yalve ‘\'Ult:l;_'l’:l‘lll’l‘(‘]ll \'oltagvi(?111'1'Pntf
i (V) | (ma) (V) | (mA) i
l 170 i
| V1 CCH35 Oscillator 92 | 24 The appearance of the Aerodyne 302
92 | 40 1 S :
V2 EF39 170 | 56 oz | 17 | A.C./D.C. receiver.
V3 EBU33 8 | T = — and speaker may be withdrawn as a
V4 CL33 192 | 370 170 39 single unit.
V5 1D5F e — | — | Removing Tuning Assembly.— Unsolder
B 1 [ from the two tag strips on the assembly
% Cathode to chassis, 231 V. D.C the fourteen leads connecting it to the
' ’ T chassis, also the braided lead which is
e I s vy ey Fe— joined to an earthing tag adjacent to
’ y; > - o he as oly.
length on the M.W. band, and the volume he usre}mblt\; ) head screw itl
control was at maximum, but there was Remove the two cheese-heac screws (with
no s:igliai iilput ‘ ’ ’ nuts and locking washers) securing the
‘:oltages were measured on the 400 V t;mmg H'SS;IIJ»]'!)I'\' o e Gl o e
. - - ‘nas S, dn ; .
scale of a model 7 Avometer, chassis being gnassis, anc i E 1} Ou_t 2 )
D S GRrmeei When {:L//J/rr,my. the connections may be
* negs . - : identified by reference to the numbered
’ DISMANTLING THE |SET tags in the under-chassis
- ) and the numbered connections on the
Removing Chassis.—Remove the three circuit diagram. Most of these connec-
control knobs (recessed grub screws); tions come from the switch unit, whose
| remove the two plywood strips (two diagram appears in col. 3 overleaf.
| countersunk-head — wood-screws each)  Although all the interconnecting leads are
! Wh'om the unders_lde of the cabinet; _ coloured, the available colours are sub-
é il the four chassis fixing screws (with ject to supply conditions and cannot be
{ metal washers) arve removed the chassis relied upon for coding,
i
|
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=Cl4
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al low voltage and
ne of the tuning
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COMPONENTS AND VALUES

Dealers are reminded when orderving
replacements to mention the fact that
conponent numbers were taken from this
Service Sheet as these numbers do not
agree with those on the maker’s diagram.

RESISTORS Values
| (ohms) |
|
| 1 FPart aerial M.W. coupling 630
‘ B2 V1 ose. C.G. resistor 47,000
| R3 H.T. feed resistor... 10,000 |
R4 V1, V2, V3 G.B. resistor... 100 |
k> 1.F. stopper 47,000 |
K6 V'3 signal diode load 470,000 |
| R7 | Manual volume control ... 1,000,000 |
| B V3 triode anode load 17,000 |
| R9 A.V.(C. line decoupling 2,200,000
| R10 V3 A V.Cdiode load 1,000,000
Rl Vi C.G. resistor 470,000
R12 V1 grid stopper . 47 000
k13 Vi GUB. resistor . 150
| :‘lj,'. ] H.T. smoothing resistors : l,“:::j ‘
R16 Seale lamp shunt ... e | 40 |
R17 Heater  cireuit hallast, |
total 7007

heater.

CAPACITORS Values |

(uk)
(81 Aerial isolator 00002
2 Aerial M.W. coupling
capacitor 0005
c3 Aerial LW, fixed trimmer 0-000056
4 A.V.C. line decoupling 0-05
| €5 1]_ 1=t LF. transformer tuning ( 0-0001
i c6 J  capacitors —- || 00001
[ V1 ozse. (LG. capacitor 0-000047
I8 V1 cathode by-pass . 01
| €9 | H.T. circuit R.F. by-pass 0.1 i
C10 Ose. LW, fixed trimmer... 0-000056 |
| C11 Ose. cire. S.W. tracker 0-0056 |
| c12 Ose. cire. MUW. tracker ... 0000675 |
| €13 Ose. cire. LW, tracker ... 0-0002
I C14 H.T. feed decoupling ... 0-1 i
| €15 | V2, V3 cathode by-pass ... | 0.25 |
I 16 l o2nd  LF. transformer f‘ 0-0001 |
C17 [ tuning capacitors <L 00001 |
! ::; J" L.F. by-pass capacitors ... I ggggi J
20 A F. coupling to V3 triode 0-005 |
021 Vi AV.(. diode coupling 0-0001
| C22 V3 anode LF. by-pass 0-0002
L cz23 A F.couplingto V4 C.G. .. 0-005
| 024 Fixed tone corrector ... ! 0-005
| 025% | | 80
026* H.T. xmoothing capacitors< | 16-0
C27* 1160
C28 " Mains R.F. by-pass e 005 i
1203 Aerial eire. SOW. trimmers | 0.00005
C30% Aerial cire. M.W. trimmer 0:00005
C31% Acrial eire. L.W. trimmer 000005
G321+ Acrial cirenit tuning L 00005
C337  Oscillator eircuit tuning... | 0.0005
(341 Osc. cire. S.W. trimmer .. | 0.00005
(351 Ose.eire. MW tTimmer... | 000005
361 O=c. cire. LW, trimmer | 0:00005
* Elecetrolvtic.  f Variable.  # Pre-set.
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Approx.

OTHER COMPONENTS Values

(oh1ns)
L1 Aerial S.W. coupling coil.. 01
L2 Aerial M.W. coupling coil .. 04
L3 | Aerial L.W. coupling coil.. 80-0

L4 | Aerial 8.W. tuning coil Very low
L5 | Aerial M.W. tuning coil .. 25
L6 Acrial L.W. tuning coil .. 200

L7 | Ose.8.W. tuning coil Very low
LS | Ose. M.W.tuningcoil ... | 15
LY Ose, L.W. tuning coil . 45
L10 Ose. S.W. reaction coil ... 01
L11 | Ose. MW, reaction eoil . | 06
L12 | Osc. L.W. reaction coil .. 11
L13 |) | (Pri. . 52
L1t || Ist 1.F. trans. 1 8ec. ... 52
L15 ) ond L. trans [ Pric .. [
L16 |- ST | See. . (in
L17 | sSpeaker speech coil . 2:b
m [ Pri. 500 320-0
'L j Output trans. -l Sec. N 02
hl—.‘:;l]i Waveband switches .

812 \ Mains switeh, ganged R7...
GENERAL NOTES
Switches.—S81-811 are the waveband

switches, ganged in a single rotary unit
ander the chassis deck, beneath the tuning
assembly. The unit is indicated in our
under-chassis view, and shown in detail
in the diagram in col. 3, where it is
drawn as seen when viewed from the rear
of an inverted chassis.

The table below gives the switch posi-
tions for the three control settings, start-
ing from the fully anti-clockwise position
of the control knob. A dash indicates
open, and G, closed.

$12 is the Q.M.B. mains switch, ganged
with the manual volume control RT.

Switch Table

M.W. LW,

Supplement to The Wireless &
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Two views of the
tuning assembly
after dismounting it
from the chassis and
removing the cover.
On the outer side
(right) are seen
all the R.F. and
oscillator alignment
adjustments.

Tuning Assembly. -All the R.F. and
oscillator coils L1-L6 and L7-L12, together
with their trimmers and other associated
components, are housed in an assembly
mounted at one end of the chassis deck,
over the waveband switch unit.

This assembly is indicated in our plan
view of the chassis, where the components
it contains are listed. It is also shown in
the photograph in cols. 1 and 2 above,
where the two side views are seen with
the cover removed. One side shows all
the R.F. and oscillator adjustments, while
the other shows the inside of the
assembly. .

At the bottoms of these two views and
in the under-chassis illustration the two
rows of connecting tags are shown,
numbered 1 to 18, while in the circuit dia-
gram the points at which these connec-
tions occur are indicated by arrows and
solid circles bearing the same numbers.
If it is necessary to remove the assembly
for inspection or replacement, reference
must be made to these indications when
reconnecting it again unless the leads have
been coded with labels as they were dis-
connected.

Scale Lamps.—These are two Osram
lamps, with small clear spherical bulbs

TUNING
ASSEMBLY

ATTACHED
AERIAL

CORE .
ADJUSTMENTS

{8 uE), and ‘the two plain tags are the
positives of G26 and C27. The case forms
the common negative connection. The
unit is rated at 400 V. D.C. working.

Line Cord.—This is a multiple cable
carrying R1T as the resistance lead anc
four flexible conductors. At the receiver
end four leads emerge : a maroon braided
lead from the near end of R17, which goes
to V5 heater; a red rubber lead from
the mains end of R17, which goes
to the 120 V tag on the voltage adjust-
ment panel and to V56 anode; and two
green leads, one from the tapping on R17,
which goes to the common voltage adjust-
ment bus-bar, and the other from the
““ negative * side of the mains, which goes
to S12.

Diagram of the waveband switch unit,

drawn as seen when viewed from the

rear of an inverted chassis. B indicates
a blank tag.

Drive Cord Replacement.—This is very
straightforward and requires no descrip-
tion beyond that given in the sketch
(col. 4), which shows the position of cord
and drum when the gang is at maximumn.
The sketch is drawn as seen when viewed
from the front of the set.

C5, C6
i3, Li4

Plan view of the chassis. All the components inside the screened units are indicated
here, but those in the tuning assembly are also shown in detail in the illustration
above at the head of cols, T and 2.

and M.E.S. bases, rated at 4 V, 0.3 A.
They are shunted by a 40 () wire-wound
resistor R16.

Capacitors C25, C26, C27.—These are
three electrolytics in a single tubular
metal container mounted on the chassis
deck. The red tag is the positive of €25

To obtain access to the drum, the scale
must be removed (four set-screws) from
its supports, after first removing the
pointer (pull-off). When replacing the
scale, washers go under the heads of the
two upper fixing screws, on the face of
the scale.



Under-chassis view.
The waveband
switch unit S1-S11
is indicated here
and shown in detail
in the diagram in
col. 3. Below the
switch are seen
the fourteen tags of
the tuning assem-
bly, numbered to
agree with the cir-
cuit diagram over-
leaf. The numbers
are also repeated in
the two views of the
tuning assembly at
thejhead of cols. 1
and 2 opposite.

CIRCUIT ALIGNMENT

I.F. Stages.—Connect signal generator
leads vin a 0.1 pF capacitor to control
grid (top cap) of V1, leaving original con-
nector in position, and chassis.  Tune
the receiver to 550 m and turn the volume
control to maximum.

Feed in a 460 ke/s (662.1 m) signal, and
adjust the cores of L16, L15, L14 and
L13, in that order, for maximum output.

R.F. and Oscillator Stages.—''ransfer
signal generator leads to ome end of

attached aerial and chassis, via a suitable
dummy aerial. Turn gang to maximum,
when the pointer should cover the high
wavelength ends of the three scale lines.
All the trimmers involved in the following
adjustments are grouped together in the
tuning assembly. The adjustments are
identified on the right in the illustration
in cols. 1 and 2, which shows the tuning
assembly as it appears when viewed from
the end of the chassis after removal fron
the cabinet.

$.W.—Switch set to 8. W., tune to 20 m
on scale, feed in a 20 m (15 Mc/s) signal,
and adjust C34, then €29, for maximum
output.

M.W. Switch set to M.W., fune to
550 m on scale, feed in a 550 m (545 ke/s)

Sketch showing the drive cord system
as seen from the front. The cord makes
1} turns round the control spindle.

Supplement to The Wireless &
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VOLTAGE ADJUSTMEN

signal, and adjust the cores of L8 and
L5 for maximum output. Tune to 250 m
on scale, feed in a 250 m (1,200 kc/s)
signal and adjust G35, then €30 for maxi-
mum output. Repeat the 550 m and
260 m adjustments until no improvement
can be obtained.
L.W.—Switch set fo

L.W., tune to
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2,000 m on scale, feed in a 2,000 m (150
ke/s) signal and adjust the cores of L9
and L6 for maximum output. Tune to
1,000 m on scale, feed in a 1,000 m (300
ke/s) signal, and adjust G386, then C31 for
maximum output. Repeat the 2,000 m
and 1,000 m adjustments until no improve-
ment can be obtained.

CAPACITOR VALUE CONVERSIONS

Microfarads,

HE range of values associated with

the L. C and R components in modern
domestic radio receivers is very wide, so
wide indeed that standard units are
divided up into sub-units of one-millionth
part of a wunit, or bunched together in
multiples  of a million units, like
megohms.

In the case of capacitors, this commonly
happens twice : the unit of capacitance is
the Farad, the practical sub-multiple or
““working unit’’ is the microfarad (one-
millionth of a Farad) and the sub-sub-
multiple of that, which is now used fre-
quently, is the picofarad or micro-micro-
farad. "This is one millionth of a miecro-
farad, or one million-millionth of a Farad.

Microfarads to Picofarads

Radio dealers are quite familiar with
these terms, but some of them find diffi-
culty in converting them from one degree
of magnitude to another when, for in-
stance, a 0.00001 uF capacitor is required
and they have 10 pF and 100 pF types in
stock.  We are frequently asked to pub-
lish a conversion table. but there are
several reasons why a table is not the
best solution of the difficulty.  One of
them is that it would have to include all
possible values from, say, 0.000001 pF
(1upuF or 1 pF) to 0.1 u¥F; another is that
it is quite a simple matter and quite as
quick to work it out.

The method is to write down the value

Micro-microfarads and Picofarads

given, always inserting the decimal point
even if the value is a whole number, like
50.0, which might have been given as
50 upuF or 50 pF. Then, if it is desired to
convert this to microfarads, divide by one
million by shifting the decimal point six
places to the left, thus: 0.0000500, er
0.00005 uF. If instead the value given is
0.001 uF, convert it to picofarads by shift-
ing the decimal point six places to the

right, giving 0001000.0 or 1,000 pF.

Worked Examples
To make this perfectly clear, three dif-
ferent examples are shown below, where
the values in picofarads are written
exactly under the same values in micro-

farads, only the decimal point being

altered to make the conversion, thus :
#¥ : 0.000300 0.000005 0.025000
pF @ 000300.0 000005.0 025000.0

Upon removal of the surplus noughts,
and in the cases of whole numbers the
decimal points, these values read thus :

0.0003 pF 0.000006 xF 0.025 uF
300 ok 5pF 25,000 pF

If the conversion is practised by this
method every time a small capacitor is
encountered, the process rapidly becomes
automatic and either value can be quoted
off-hand. Where the conversion is only
needed occasionally, the method described
is the quickest way to perform it.
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