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GENERAL.
The receiver is of the superheterodyne type, and is
equipped with -—

Seven tuned circuits.

Band filter pre-selection.

Triode hexode mixing valve.

Filter tuo by-pass signals at the image frequency.

Filter to suppress interference at the intermediate
frequency.

Audio-frequency whistle filter,

Delayed automatic volume contral.

Quality correction (A.F. feed-back), combined with
contract expansion.

Monoknob, fer the operation of :—
Tuning, rough and vernier adjustment.
Volume control.

Selectivity control, combined with variable tone
flter.

Wave range and gramophone switch.

Rising scale, embodying indirectly lighted station
scale and pointer,

Wave range and gramophone indicator with lighte:d
ArTows,

Visual tuning with tell-tale light which, when scale is
closed, indicates whetlher 1he set is switched on or off.

Qutput stage ; 2-9 watt valves in parallel.

Permanent dynamic concert-type loudspeaker with
anti-directional cone.

Mains aerial.

Connection for extension loudspeaker; for low
impedance matching,

Connection for gramophone pick-up.
Station correcter.

Safety contact for breaking the current when the
backplate is removed.

Tapping plate with automatic voltage indicator on the
backplate for woltages 110-245v., A.C.
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Wave ranges -
Ultra short wave (Television band): 6—12m.
{30-—23 M.C.}.
=hort waves ! 10.3—31m. (18.2—3.89 M.C.}.
Medium waves : 193—385 m. (1,515—S513 K.C.).
Long waves: 725—1,973m. (417 —152 K.C.}.
Weight 1 49 1,
Mhruensions : width, 605 mm.; height, 400 mm,
depth, 273 mm.

DESCRIPTION OF CIRCUIT.
Ultra Short Waves.

Dipole coupling coils © S41, 542
Grid crenit of L1—540, 541, C6.
Oscillator grid ecrcuit @ $21—C7.
(Oscillator anode circuit @ 520,

Short Waves,

Aernial cireuit : S37 inductively Caupled‘ with 538.
Gnid cirenit of L1 0 538-C6, C22.

Oscillator grid circuit: $39-821-C7, C15 {trimmer}.
Oscillator anode circuit : 820,

Medium Waves.

Aerial  circuit : 59 coupled inductively and
capacitively (C23} to S11.

Dandfilter :  1st clreuit:
(trimmer), and

2nd circuit 1 513-834-C27-CH, C10 (trimmer).
516-C7, Cl11 (trimmer},

©11-533-C27-C5, C9

Oscillator gnd  circuit ;
C14-C32 (padding}, R7.
Oscillator anode circuit : 518, damping resistance K8,

Long Waves.

Aerial circuit: $9-510 c upled inductively and
capacitively (C23) 1o 511-512. :

Bandfiter : 1st circuit: S511-512-C26-C27-C5, €9
{trimmer), and

2nd eircuit 1 513-514-C26-C27-C6, €10 {trimmer).
Oscillater gnd crenit:  S510-517-C7, C11-Cl12
{trimmers), C13-C31-C14-C32 (padding;.

Oscillator anode circuit @ 519, K8,

Remark.—IL.1 is a triode-hexede. The triode section
works as an oscillator and the hexode part as a mixer.
(28 is the grid condenser and R7 the grid leak of the
oscillater. R57 preventsYparasitic oscillation of the
hexode the same as K49 in the case of the trinde
section. '

LLE. aerial filter: $8-CZ21.

Image frequency filter : C24, C8 with the first coil of
the bandfilter,

LE. CIRCUITS.

First Bandfilter.—5622-C16-523-C17; coupling be-
tween S22 apd 523 is variable

Second Bandfilter.—8524-C18-535-525-C19.

Detector, Circuit.

First diode-annde of L3, cathode, R13, R12, R11.
835, diode-anode of L3, RI14-C38 provide tone
compensation for the volume <cutrol, The AL,
voltage across R12-R13 is applied to the A.F.
amplifier via {C60), C42, R16 and the tone filter
R17, C43, R18, C49 1o the grid of L4 ; the amplified
AF, voltage across R26 is applied via €50, R31 and
R30-R52 to the grids of L5 and L11. The anodes of
these two valves are coupled to the loudspeaker via
529 and 530. R30-R5Z and R33-R55 prevent
parasitic oscillation in L3 and L11.

Gramophone Reproduction.

The voltage of the gramophone pick-up is fed direct
to the grnd of L3 and the amplified A F, voltage across
R47 is applied to R12-R13 via C58; see also “ A.F.
amplifier.”’

Visual Tuning Lamp.

When the receiver is tuned, the direct voltage, across
R28 of the potentiometer R21-R28, is impressed
upon the tricde section of L6. In this way theanode
current (current across R4), le., the voltage drop
across R4, decreases. The deflector plates in the
tuning indicator, which are connected to this anode,
then receive a higher voltage, thus reducing the screen
action and causing the light bands to increase in size.

Automatic Volume Control.

Automatic volume control is supplied by the diode
portion of the wvalve L4. The second diode-anocde
receives 1.F. voltage via C46, thus producing across
R29 a direct voltage which is in proportion to the
signal strength. The first diode provides the delay in
the control voltage. R27 and the internal resistance
of the first diode of L4, form a potentiometer in
parallel with R29. The direct voltage across the
internal resistance is the control voltage of the first
two valves. Without signals the first dicde-anode
is positive by reason of R25; on a small signal this
voltage is reduced by part of the voltage across
R29 (via R27). This reduction is very small, however,
as, when the diode-anode is positive, the anode to
cathode resistance is very small in respect of R27,
but on a large signal the drop is so great that the first
diode anode of 14 becomes negative in respect of its
cathode. The anode to cathode resistance is then
high as compared with R27 and practically the whole
of the control voltage across R29 is fed via R10-C37
and R3 to the grid of LI and also via R3-C35 to the
grid of L2, In the ultra short waves the automatic
volume control operates only on valve L2,

Quality Cerrection and Contrast Expansion.

A part of the AF. voltage across 530 is fed via
R56, R54, R22, 528 back to the grid of L4, this
produces so-called A.F. reaction, which enables the
AF. amplifier to deliver more power with less dis-
tortion. As the bias resistance for L3, R44 is not
by-passed by 2 condenser, A L. feed-back, that is,
quality improvernent, is alse obtained in gramophone
reproduction. By pulling forward the switch knob on



the left-hand side of the receiver, L172 {3 switched i
instewd of W36, whereby the degree of feed-back
becomes inversely proportional to the AF. signal
strength, thus amplifving the contrast between the
louder and softer passages. ‘

a7, 543, 067, B46 form the whistle filter.

Switches on the Back.

When the switch in the upper right-hand corer is
moved to the right, the speiker is in circuit; when
operated to the leflt the speaker is switched off and
W38 placed in circuit. This resistance is required to
ensure that the output stage is not left without load
it the extension speaker 1s not used and the set
speaker is switched off,

The lower right-hand switch is the station corrector.
~ormally the switch lever points upwards, that is to
say, U60 is short-cirenited. Should a station produce a
troublesome hum or if the reproduction of speech is
duli, this is corrected Ly depressing the switch, thus
coupling CO0 1n series with C42 and reducing amplifi-
cation of the lower frequencies. The mams aerial
switch is in the left-hand bottom corner, \When the
switeh 1z pointing downwartls the receiver i3 set for
use on ordinary outdoor aerial, whilst when the
switch is turned up the aerial terminal is connected
to the mains via C41, the derial socket being simul-
taneously closed.

Note.—\When a Philips Converter Unit is fitted—
Type 7860 C., 110143 v,, or Type 7861 C., 200—
245 v.—the receiver will be suitable for operation on
D.C. supplies,
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Power Supply.
Mains transformer: 51, 52, 83, 84

Ripple evndenser : €39,

Rectifier valve: LG

Smoothing filter : C1, 86, C2.

De-coupling of anode of hexode part of L1 1 R30, C61,
De-coupling screen grids L1 : R1, K37, R51, C63.

De-coupling anode of trinde portion of L1: R1,
R37, C34 (for ulira short waves, also C03),

De-coupling screen grid L2: anode L4 and anode of
L3 when on gramophone ; R1, C33.

Feeding of anodes L2, L3, 16, .11 and screen grids
of L5 and L11 direct from C2.

Grid bias T.1: R33, R42, C30 and specially for
ultra short waves, Chb.

Grid bias LZ 0 R, C36.

Grid bias L3 : {on gramophone only), R44,
Grid hias 1.4 : R46, R22, 528, R23, (3.
Grid bilas LS R32, C4.

Grid bias L6 : R53, C64.
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TRIMMING THE RECEIVER. ANODE OF L1 OR L2 AND CHASSIS, AS THIS
o RESULTS IN BURNING OUT OF 822 OR S24.
Iw '":'-‘—'v:r-_.—'*"“'—r'm*: Before trimming, soften the wax of the trinumers
‘ : (c.g.. with soldering iron).
R

g I\I '::l”]i]”l: i L‘(Il _ ) ."‘:‘ 3
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Fig. 1.

The chassis need not be taken from the cabinet for
trimmiing ; by placing the cabiner on its left-hand
side upon a pilece of felt [watch contrast switch
moulding), and removing back and bottom plates, all
the trimming points are rendered accessible.

The set must be re-trimmed—

1. When the coils or condensers in the I.F. or R.F.

sections are changed,

. . . . A. I.F. Circuits.
2, I the receiver is not sufficiently sensitive or

selective (see page B). 1. Earth the receiver,
Z. Set wavelength switch to long waves. 725 m.
The following equipment is required for 3. Set variable condenser i':ﬂ minimum, approx.
trimming— 4. Volume control at maximum, Monoknob, #
. : . 5. Selectivity at minimum. * :
1. Service oscillator GM2880F (Fig, 1}. . . .
L ; ‘ _ 6. Render A V.C. inoperative by short-circuiting
2. Qutput indicator: universal testboard 42536 or C35 and C37 (see Fig. 3).
7629, - .
. . L 7. Connect output indicator to the extension speaker
3. Aperiodic amplifier GM2404 or an auxilary sockets through a trimming transformer.
receiver,
. . ) . 8. Remove the screen cap from the second I.T.
4. 15° jig for alignment of the condenser setting transformer.

with the SCE?.]E. i 9. Shunt S24 with 25,000 ohms resistance (see
. Insulated trimming keys 6 mm. Fig. 3).

Insulated trimming keys 8 mm.
Insulated screwdriver.

. Wax for locKing trimmers.

25 upF condenser.

10. 25,000 ohms resistance.

11. 32,000 upF condenser,

12, 0.1 p¥ condenser.

13. Trimming transformer.

©m N

The following artificlal aerials are used —
1. For LF.; 32,000 puF condenser.

Fig. 3.
2, For medium waves or long waves: standard . ;
artificial aerial (supplied with oscillator). 10. Apply mo}ilulated 128 K.C. signal through 32,000
3. For short waves: short wave artificial aerial, 1e., P"[f F to the first ngxd of 11 {Fig. 2). .
standard artificial aerial, with red spot (supplied 11 Trim €19 for maximum output (see Fig. 4).
with oscillator). 12. Remove damping resistance frem 524.
ALWAYS TRIM RECEIVER WITH ITS OWN 13. Shunt 525-535 with 25,000 ohms resistance (see
VALVES. AVOID SHORT CIRCUIT BETWEEN Fig. 3).



14.
15.
16.

. Set wvariable condenser to

Trim C18 for maximum output.
Reinove damping resistance from 525--535.

Shnt =24 with 25,000 chms resistance {sec
Iig. 3). ¢

- Trim C19 for maximum owtput,

Remove damping resistance from $24.

- shant 522 with 25,000 ohms resistance (sec IFig. 3).
20, Trim C17 for maximum cutput.

. Remwwve damping resistance from 522

. Damnp 5323 by means of a 25,000 chms resistance

in series with 0.1 ul¥ condenser coupled between
the first grid of L2 and chassis (see Ilg, 2).

23, Trim C10 for muaximum output,

. Remove damping resistwice and condeiser {rom

erid of 1.2,

5. Slumnt 522 with 25,000 ohms reaistance {see Fig. 3).
. Trim €17 for maximum oudpnut.

. Remove damping resistance {from 522,

28,

Transfer modulated 128 K.C. signal to aerial-
earth socket {(not wvia 32000 ek, but through
standard artificial aerial),

maximum  {about

2,000 metres).

. Trim C21 for mindmum output (make signal

very strong).

L Logk C21, CL16, C17, C18 and C19 with wax.

Remove short-circnit from €35 wul C37.

.
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R.F. and Oscillator Gircuits.

I. Medium Wave.
Swwitch receiver to medium svaves.
Valume control at maximum,
Selectivity at maximum,
Fit 157 jig and set variable condenser to the jig
{Fig. 5) (minimum capacity).

Apply modulated 1442 K.C. (208 m.) signal via
standard artificial aerial to aerial and earth
sockets.

Trim €9, C10, C11 in that order for mavimum
output. Lock C9 and C10 and see that output
does not alter while wax Is setting ; correct if
TECESSaTy.

Ttartlh grid of the trisde purt of 11 through
an L1 wF condenser (Fig. 3), and tunc on service
oscillater to 530 K.C. (345 m.).

} Monoknoh, %

C2

8. Comnect auxiliary receiver or aperiodic amplifier
through 23 ppl’ condenser to the anode of L1
{through hole m chassis) ; connect output indicatoer
to the anxthary apparatus and tune the latter to
530 K.C. {345 m.).

Tune variable condenser of the receiver on iest to
maximum output (centring). This is done in the
following manner —

Set variable condenser as accurately as possible for
maximum ourput, mark the position of the condenser
and make a note of the output (setting 1). Rotate
the condenser to the left until output is one-third of
the value for setting 1, and again mark the condenser
setting {settng 2). Turn condenser back {to the right)
until output is again one-third of the value for setting
1 and once more mark the setting (setting 3). The
correct position. is then exacily midway between
settings 2 and 3.

9. Disconnect auxiliary apparatus and short-cireuit-
ing condenser from the gnd of the triode part of
L1 and connect output indicator to the receiver
to he trimmed.

10, Trim C14 for maximum output.

11. Re-set the service oscillator at 1,442 K.C. and
place the wvariable condenser against 13° jig.
Lock C14 and C11 and while wax 15 sefting, re-
adjust C11 for maximum output.

— 1=73

Fig. 5.

iI. Long Waves.

1. Switch receiver to long waves,

2 Jeame conol £ BRI L fonn.

4. Earth the grid of the triode section of L1 through
0.1 pF condenser (see T'ig. 3.

5. Set service oscillator for 393 K.C.

6, Connect auxiliary apparatus via 25 ppl' condenser

to the anode of L.1; connect output indicater to
the auxiliary apparatus and tune the latter to

395 K.C, (760 m.).
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7. Tune the vanable condenser of the receiver to be
trimmed to maximum output (centring, see
above).

8. Disconnect auxiliary receiver and earthing

condenser from the grid of the triode part of
I.1, and reconnect cutput meter to the receiver
being trimmed.

9. Trm C12 for maximum output.

10. Lock C12 and, if necessary, re-adjust while
wax is setting.

11. See paragraph 4.

12, Set service oscillator to 160 K.C.

13. As paragraph 6. but adjust auxiliary receciver
to 160 K.C. (1,875 m.}.

14, Set wvariable condenser to maximum and then
turn 1t back to the second point for maximum
output.

15. See paragraph 8,
16. Trim {13 for maximum output.

17. Lock C13 and, if necessary, re-adjust while wax
is setting.

III. Short Waves.

Switch receiver to short waves.

Set vanable condenser to the 15° jig.

Set service oscillator fo 17.05 M.C.

Adjust artificial aerial for short waves (red spot).

Tune C15 up to the first point where maximum
output 1z obtained.

6. Lock Ci15.

O T

Image Frequency Filter.
1. Switch receiver to medium waves.

2. Det service pscillator to 1,000 K.C.

3. Make sigial very strong.

4. Acdjust receiver to 403 m.; tune for maximum
ouiput.

3. Trim C8 for minimum ocutput.

6. Lock C8,

D. I.F. Aerial Tilter.

. Switch receiver to long waves.

. Yune variable condenser to maxinurm.

. Adjust service oscillator to 128 K.C.

. Adjust 58 for minimum outpur (sec Fig. 4).
. Lock 58.

o Lo [ e

E. Calibration.

The scale is readjusted in the following manner :—
Adjust selectivity to maximum ; apply signal of
240m. {1,250 K.C.) through standard artificial aerial
and tune receiver to this wavelength,

Set pointer to 240 m. and fix,

Apply 340 m. signal (882 K.C.} and tune to this.
Note error.

Apply 510.m. (388 K.C.} siginal and tune.

Note error.

Adjust the driving bracket in accordance with the
attuchel {able, lovsening the screws A and B (see
Fig. &) each time.

A B

After each adjustment tune to 208 m. and, if necessary,
re-set the pointer.

In many cases it will be sulficient merely to correct

the setting of the pointer, in which case it is not
necessary to remove the chassis from the cabinet,

G. Contrast Expansion.

In order to check the action of the contrast expansion,
nroceed as follows :—

1. Apply a modulated signal {e.g., 300 m.) through
the standard artificial aerial and tune to the
latter with output meter connecied to the set
bandwidth set to minimum (contrast expansion
off). :

2. Set bandwidth control to maximum and volume
control roughly to normal eutput.

3. Switch in the contrast expansion; the output
then becoines smaller,

4. As paragraph 2, but with large output.

5. SWhen the contrast expansion is switched in the
output must now increase,

6. If the above results arc not obtained, see * fault
finding."”



FAULT-FINDING.

For efficient fault-finding it i necessary to use a
good measuring instrument, and for this purpose
the universal testhoard tvpe 4236 or 7629 should
e used. 1t is uot necessary to remove the chassis
from the receiver in order to localise {aults, as all the
compornents are accessible upon placing the veceiver
on 1ts left-hand side on a piece of felt {remember the
contrast switch moulding), and remove the botrom
and backplates. No connections must be unsoldered
hefore the fault has been localised by means of measure-
ments on the receiver while working,

Normal values for currents and voltages, as measured
with the test apparatus 4265 and 7629, are given in
the currents and voltages table on sheet 51,

I, Connect receiver 1o the correct voltage and test
with receivers own valves on an outdoor aerial
or service osciliator :—-

(a) If the receiver works normally leave it
working under observation.

{(b) If the receiver warks badly or not at all :—

II. Test with a set of valves taken from a good
receiver and, i necessary, also with a new
speaker.

Defects in the valves or loudspeaker are thus
eliminated or localised.

1I1. Test for gramophone repreduction.
(a) Reproduction satisfactory; defect to be
sought in the I.T. or A F. section {see under
V). -
{b) No reproduction; defect in the feed or
AF. section (sec under IV),

IV. No radio or gramophone reproduction.

{a} Abnormal voltage across C2 (260 v.).
1. Safety contact, mains switch or tapping

plate faulty ; measure woltage across
51 (245 v.).

E1

b

53 defect; measure the voltage at the
heater terminals of 1.7 {4 v.).

3, 82 defective or €39 shorted; measure
veltage across both halves of 52 (2 ¥
280 v.).

4. C1 shorted.

56 open circuit: measure resistance of
this coil with receiver switched oft.

6. C2 shorted.

7. Short eircuit to chassis in the screen box
of 524 : if this is the case, the D.C.
resistance across C2 is verv small (no
polaritv).

8. 1.4, L3 or L11 giving abnormal currents
and voltages {sce below).

9. 529 short circuit to chassis or 330,

b

(by L3 or L11 giving abnormal currents and
voltages.

1, S26, 353, R32, R33, R55 open circuit ;
C50 short ; no anode current or current
too low.

2. C4, Co4 short; ancde current too high.
3. R30, R32, R31 open.

{c) 1.4 giving abnormal currents and voltages.
1. R1, R26, R46, R22 528, R23 open ;
€53, €56 short ; no anode current,
2. C3 short ; anode current too high.

3. R18, R17, R10 open.
{d) L3 giving abnormal currents amc! voltages
(gramophone setting only}.
1. R47, R44 open; C51 short; no ancde
current.
2. R43 open, bad contact on switch 4.
(e) L3, L4, L5 and L.11 giving nonual currents

and voltages but no gramophone reproduc-
tion.

1. Short circuit in screen grid lead of L3 and

14

2. Shorted turns in 529 or 530 ; test by
connecting output meter between anode
and screen grid of L3,

3. C43, C49, C52 short.

4, R12, R13 open.
Gramophone  reproduction, but no  radio
reception.
fa} L2 giving abnormal currents and voltages.
1. 524, R9 open, no anode current.

2. RZ, R36, R39, R3, R29 open ; (306 short ;
anode current too high.

3. 523 open,

(b) L1 giving abnormal currents and voltages.

1. 522, R35, R42, R37 open; C34, C37
short. No anode current or current too
low,

2. C30 short ; anode current too higlh.

3. R16, R5, R10, R27, R7, RB open.



{¢) L1 and L2 giving normal currents and

voltages.

L. No reproduction of 128 K.C. modulated
signal applied to the control grid of L2,
825, 333 open. (18, C19; (39 short.

No reproduction of modulared 128 K.C.
signal applied to the control grid of L1
{first grid of hexode portion).

Cle, €17 short,

3. Signal as in paragraph 2 received but not
an R.F. signal., One of the coils or
condensers in the oscillator section short
or open. 3Switch 3 or 4 making bad
contact.

&

4. Reception of modulated R.F. signal as
applied to control grid of L1, but not when
applied to the aerial socket. One of the
colls or condensers in the R.F. bandfilter
or aerial circuit short or open. Switch 1
andjor 2 making bad contact.

(b),

(d)

(e}

Visual tuning not working properly.

1. Light bands remain small; R4, R21
open, C47 short,

2. Light bands not wide enough on weaker
stations. R25 apen.

3. Bands merging : R28 open.

Loud background noise.

Circuits out of alignment ; re-trim.
Oscillation.

screened grid leads on L1, L2, L3 and L4 not

making proper contact with chassis ; €33,
{34 apen.

Hum,

1. Varigus screening not making proper
contact with chassis.

2. 56 tumns shnrting.
3. Cland/or C2 open.

Distorted reproduction.
Feed-back open-circuited.
R34, R56 of L12 open.

Receiver not selective.

K22 and 838,

VE Quelity of radio and gramophone reproduction
not good,

(a) A.V.C. nat working.
1. R25, R27 open.
2. C35, C37 short.

1. Circuits out of alignment ; re-trim.
2. LF. coils shorted ; measure resistance.
h}) Microphony,

Retaining serews in the chassis not loosened
{unscrew until tight).



FAULT-FINDING IN ACCORDANCE WITH
THE ** POINT TQ POINT™ SYSTEM.

If a Test Board, type 4256 or 7629, is available,
faults can be easily located by following the * point
to point "' method,

Initially this methoed corresponds with the instructions
given on pages 7 and 8, and a commencement may
he made in accordunee with paragraphs 1 and 2.
Then proceed us follows ;-—— -

1. Remove all valves from the receiver. Connect
the Universal Test Board and set the latter for
resistance testing (position 12). The positive
prod on the test lead is extended so that the
various contacts of the wvalveholders can be
reached easily, while the other prod is inserted in
the earth socket of the receiver.

4. The contacts of valve L7 must be short circuited
this also protects the meter, as otherwise the
smoothing condensers might become charged
during testing and the meter would be in danger
of burning out.

3. The wvarious resistances between the points
indicated in the attached table, and the chassis
are measured by touching the contacts in guestion
with the pousitive prod. The meter deflection is
compared with the walue given in the table.
P indicates that the test must be made between
the gramophone pick-up socket and earth,
11/12 signifies that the measurement must be
made between points 11 and 12. Differences of
10 per cent., may be met with, but this does not
necessarily indicate that the component is faulty.

4. VWhen the resistances have all been measured,
the test board is switched over for capacity
testing, the various capacities being measured
in accordance with the tabie.

F1

As every circuit In the receiver is tested in this
manner, the fault will be ultimately located and the
component concerned can then be identified by means
of the wiring diagram.

If this fails to reveal the defect it is advisable to
repeat the tests mentioned on pages 7 and 8. The
valve-holder contacts are numbered systernmatically
as follows - )

The first figure indicates the valveholder, the
second figure having the following meaning :(—

1 & 2 == heaters.

control grid.

contact for metallising {if used).
cathode.

an extra grid,

screen grid,

anocde.

extra electrode (e.g.,, anode of the
trivde section of the mixing wvalve).

it will be clearly seen from the table that the numbers
are grouped according te the value of the resistance
(capacity), all grid circuits, 13, 23, 33, etc., being
measured 1 position 9, while all heater and cathode
circuits having wvery low resistance wvalues are
measured in position 12,

For several measurements it is necessary to operute
the wavelength switch and this is indicated m the
test table as:—-

AX,

3.

In testing electrolytic condensers it will be found that,
due to the drop in leak current, the deflection falls
back to a certain value. It may oceur that a value
obtained is much too high due to the condenser in
question being defective, but this may also be due to
the receiver having been laid up for some time.
When judging the condition of electrolytic condensers,
therefore, a certain amount of care must be exercised.

i
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REPAIRING AND RENEWING
COMPONENTS,

Fig. 8.

When repairs are cffected the following must be
borne in mind ;— '

1. After the repairs return all wiring and screening
to their origmnal positions,

2. Washers, spring washers and insulating material
must be fitted exactly as before repairs.

3. Rivets may be replaced by screws and nuts,

% Moving parts to be lubricated with a little pure
vaseline if necessary.

5. Condensers moulded in compound must be soldered
at least 1 em. from the compound.

6. Compounded condensers must be suspended free
from all other wiring.

Resistances must always hang free (development
of heat).

8. Condensers of which the outer plate is indicated
by a thick line in the theoretical circuit, must
always be fitted in the same manner as the
condensers which they are to replace. The outer
plate is always connected 1o the lead on the left
of the printing, and (in the case of mica
condensers) on the same side as the printing,
These condensrs are marked in the index with a *.
See Sheet S1.

-

For most repairs it is not necessary to uncase the
chassis. 1f the cabinet is placed upside down on a piece
of felt and the four screws loosened, the bottom plate
can be removed. Should it be necessary to remove
the chassis from the receiver, use should be made of the
universal cradle, shown in Fig. 8, by means of which
it is possible to rotate the chassis along its axis and
to fix it in any position,

UNCASING.

NEVER LIFT UuUr
THE COILS.

1. Remove hack and bottom plates,

THE CHASSIS BY

N

lLoosen main switch and contrast switch by
taking out the two screws on the outside of the
moulding.

3. Unscrew speaker switch,

4. Loosen the lead from the centre speaker terminul
to the scale by taking out the wood screw.

11
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5. Unsolder the following leads ——
(i) The lead to the centre contact of the speaker,

{b} The lead of the contrast lamp which runs to
the speaker switch,

(¢) The leads from the heater terminals of the
visual funing lamp to the pilot light,

6. Remove the bottom screening from the chassis.

7. Tuke out the visual tuning lamp and place this
on the chassis.

8. Remnve all valves from the receiver.

U. Remove hottom screws with a box spanner,

Slide the chassis forward as far us possible.

. Detach monoknob (by means of two SCIews),

Place the receiver on two blocks and pull the
chassis half way out of the cabinet so that the
front of the chassis is accessible through the
bottom aperture.

Disengage the two cables for the pointer drive
and wavelength indicator from the drums.

Take the chassis from the cabinet and fix it in
the universal cradle.

When recasing the chassis, reverse the order of
operations,

13.
14.

15.

REMARK.

Never loosen the wood screws H (Fig. 14) to remove
the coverstrip from the cabinet as this leaves an
unsightly white line at the top of the cabinet.

RENEWING SCALE.

1. Loosen four screws (Fig. 16) at the side of the
scale holder (take care not tv damage the
cabinet) ; in order to remove the short screws
from the holes, a magnetic screwdriver should be
used (pass the screwdriver two or three times
across the speaker magnet), and remove backplate.

Close the scale holder and raise the backplate.
Loosen the four screws by the glass plate,

Slide the glass scale to the left and then take out.
Ke-assemble in the reverse order.

When fitting a new scale take special care that the
rubber bands are fixed to the scale in the correct
positions,

2w

- RENEWING POINTER.

1. The Points 1—4 of * Renewing Scale.”

2. Remove damaged pointer and fix a new one
in its place.

3. Replace the glass scale (quite straight) and
straighten pointer (must pass through 1,050 and
300 m.)

4. Allow glue to dry and then replace the backplate,

RENEWING THE PILOT LIGHTS.
1. As points T and 2 of ** Renewing Scale.”
All lamps are now easily accessible.
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WAVE RANGE INDIGATOR SLIDE.

GLASS ROD FOR LIGHTING THE | Renewing.
LATTER. {Fig. 16}.

MOULDED ROLLER.

L As paragraph 1 of ' Renewing Scale."”,

2. Loosen two springs B on ihe indicator strip and
L up this end of the strip so that the roller and
glass rod become accessible.

A Lousen three screws and take oul screw nearest
howden wire.

+. Renew strip, roller or glass rod! (check that the
indication is correct).

Re-assernble in the reverse order,

(Indicator strip; felt blocks against the screen

box ; glass plate with plain side towards the screen
box.} :

RENEWING MOULDED ESCUTCHEON.

L. Remove the switch ring frem the monoknob
(two screws).

2, Remove bottom and backplates.

3. Take out the bottom screws, place the receiver on
two blocks and pull the chassis half out of the
cabinet, so that the front of the chassis is accessible
through the bottom opening.

4. Disengage the two pointer cables from the drum.

- Return the chassis to its correct position in the
cabinet and temporarily replace {wo of the bottom
SCTEWs,

6. Loosen the four screws (Fig. 16} at the side of
the moulded scale holder and remove backplate.

. Dislodge the spring washer E (Fig. 16) with a
small screwdriver,

8. Unsolder the leads from the trade mark lamp to

the pilot lamp holders and place these in the

escutcheon.

9. Loocsen the cable of the wavelength indicator and
place it in the cabinet.

Loosen the pointer driving cable from the pointer ;
open the eye at one end and pull the whole
cable from the escutcheon.

Loosen the two bolts F (Iig. 14} on both sides
and remove the bushes which serve as hinges.

The spring lies between two presspahn washers,
and the escutcheon is kept in position by a metal
ring (G in Fig, 16). 7
Remove the whele assembly from the moulded
scale holder and renew the latter.

Re-asgemble in the reverse ovder.

n

~F

10.

11.

12

RENEWING THE
SCALE.

1. As paragraphs 1 to 11 on “ Renewing Moulded
Escutcheon.™

2. Remove screen box assembly, take off all acces-
sories and renew.

He-assemble in the reverse order,

SCREEN BOX ON THE

12

VERNIER UNIT NOT WORKING.
A, Brake lining too smooth——reverse the fibre bauds.
B.. Springs slipped from the drum.

U, Steel springs not offering sufficient pressare—
carefully bend springs straight.

L erder to «do this, it is necessary to remnve the
monovknoly (—-

1. Loosen-driving cable, _

Lousen volwine and baudwidth control cables.
Detach driving cord and make it fast to the knob.
Loosen screws in the switch spindle.

Take off the four leng screws for the lixing of
the knob.

6. Remove the knub.

I, due to rough handiing, the monoknob is jammed
and cannot be pushed back, this is due tc the steel
bball having left its holder. To repair, pull the chassis
half out of the eabinet and bend the ball slightly
towards the chassis with a pair of small-nosed pliers.

W ok

CONTROL CABLES.
These are supplied per metre,
There are two types of inner cable - —

1. Thick cable (A} for driving potentiometer and
coil.

2. Thin cable {13} for driving the pointer.

Before cutting the inner cable, tin the cable wiil
acid-free soldering grease, and then cut in the centre
of the tinned part. This prevents unravelling.

Clip outer cable with cutting pllers and trim with
file ; remove Trr from inside. Control cables must
always be handled very carefully ; even light kinks
canse heavy running and backlash.

The arrangement of the cables are shown in Fig. 9.

Fig. 9.

RENEWING COILS AND TRIMMERS.
1. Unsolder leads.

2, Slightly open lugs holding the component to the
chassis.

3. Lift the coil box vertically from the chassis.
4. Place new coil in position.



5. Press down lugs with lever,
. Re-sclder electrical connections.

I the chassis lugs are broken off, cails can be fixed
. . 1
by means of a repair clip.

DESCRIPTION OF WAVELENGTH SWITCH.
Wavelength switch consists of 1 —

1, One or mure switch units,

2, Stop plate to determine positions,

3. Spindles—springs and supports.
Switch unit comprises (see Tig, 10) —

Stator.
Rotor.

@}

r

DiaTa.

Tig. 10,
(a) Rotor contacts.
(b) Contact springs.
{c} Clips for fixing the springs to the stator.
(1} Guide plates,

WAVECHANGE SWITCH IN THE
THEORETICAL DIAGRAM. :

Contact springs are represented by circles; open
pusitions on the switch by black dots. The outer ring
uf circles represent the conitact springs on the same
side as the stop plate, while the inner circles are the
contacts on that side which is remcte from the stop
plate,

Rotor contacts are indicated by arcs and radial lines
~-full lines on that side which is towards the stop-
plate-—dotted lines on the remote side.

The rotor contacts are provided with Ings {which fit
inte the holes in the rotor), and are fixed to the rotor
by pressing the lugs down flat with a pair of smooth-
nosed pliers.

CODING OF ROTOR CONTACTS.,

Rotor contacts are indicated in accordance with a
figure code.

The first figure gives the number of holes covered,
while subsequent figures give the numbers of the holes
in which the lugs are located, as seen from the centre
of the arc, with the Iugs downwards, reading from left
to right.

13
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The two comtarts shown in Fig. 11 are thns indicated
bv 4,14, and 5,2.3.5.

LOUDSPEAKER.

Type 9034,

Before repairs to the loudspeaker are undertaken, it
should be definitely ascertained that the speaker is
actually at fault (try out with fresh speaker and
transformer).

Rattle und resonance may be caused by :—

1. Loose campeneuts in the cabinet.
2, J.eeds too slack.

3. Leads ioo tant.
The following should be borne in mind when repairs
are carried out —

i. The bench must be quite dust free.

2. Never remove the front and backplate from the
magnet,

3. The fault may be due to —
A, Dirt in the air gap.
B. Speech cuil distorted or jammed.

4. Replace the dust cover immediately after repairs.
For centring the speech coil in the air gap, four feeler
gauges are used.

Lf the lendspeaker chassis is to be renewed or the core
of the magnet recentred in the air gap, the centring
jg (Fig. 12) Is used.

When the cone is moved up and down close ta the ear,
no sound musi be audible.

MICROPHONY AND TRANSPORT SCREWS.

When putting thereceiverin to commission care should
be taken that the screws which are acceesible through
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the mounting bushes in the hottem of the cabinet,
are rotated to the left until tight. This ensures
resilient mounting of the chassis and prevents micro-
phony. If the recerver is to be transported. however,
these screws must be tightened down.

INCORRECT WAVERANGE INDICATION.
If the arrows on the scale are partly covered up when

the switch iz rotated from one waverange to another,
the ¢ontrol cable should he inspected for kinks,

14

SAFETY CONTACT.

The safety contact must always he pressed on to the
pins very carefully and only when it has heen
ascertained that the pins are exactly in line with the
holes in the contact block, as the copper ping are
very casily damaged. Should these pins have become
bent through rough handling, they may be straightened
by a pair of flat pliers (do not bend too muech or pins
will break nff}.
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LIST OF COMPONENTS AND TOOLS—continued.-

Yig. Pos. Description. Code No.
_ (Item}. '
16 ¢ 32 Secreen box assembly 25.872.340
e | E. Spring washer 28.451.850
e+ 3 Cover plate assembly painted moulded eoluur... 28.873.610
16 54 Tension spring for driving drum. .. 28.740.490
15 35 Wire spring for driving drum 28.942.031
11 Contact picce 4-1-4 28,904,182
Contact piece 1-1 ... 28.904.161
Contact piece 4-2-4 2R.904.290
Contact piece 3-1-5 28.904.240
Centact piece 3-2 ... 28.904.211
Contact piece 2-2 .. 28.904.390
Contact plece 3-2-3 2R.904.400
Spealer chassis . 28.230.080
Llamplr r ring for apeaker 28.446.750
Paper ring for loudspeaker 28.445.880
Anti-directional cone for speaker 23.660.600
Backyplate for rise and fall scale holder 23.873.010
TOOLS.

1 Service oscillator ... GML2880TF

Aperiodic amplifier GM.2404

7 Universal testboard 7629

B TUniversal cradle (9.991.380
Test prod-—univerzal 23.685.570
Lever for fixing coils ” 09.991.360
Rox spanner for electrolytic eondenser 19,991.540
Trimming key, 8 mm. 09.991.810
Trimming key, 6 mm, 09.952.040
Trimming transformer 09.992.220
Trlmming screwdriver 09.991.501
5 5° jig . 09.991.741
12 Centrmg Jlg .. 09.991.530
Pertinex feeler gauges - 09.990.840
Box spanner, 12 mm. {for bottom screws) - 09.992,110
Clip for fixing coils | 28.080.870
Condenser 32,000 ,u,,u.F + 28,199,800
Condenser 0.1 uF . | 28.199.090
Condenser 25 ppF | 28.150.070
Resistance 25,000 ohm | 28.770.3%0
Wax & 413 .. . \ 02.851.360

Components not listed above will be found in the ““ General Part List.”

17



RESISTANCES.

RESISTANCES,

Designa- Value. Code Na. Designa- Value. Code No.
tion. tion,
R 3,300 7 {28.?71‘000 R31 0.4 M. Ohm 28.770.310
i 28,770,990 R3z2 25 Obm 28.773.610
2 2,300 Ghm 28.770.200 R33 100 Olun 28.773.600
R3 1.6 3. Ohm 28, 7HL.5T0 R33 160 Ohm 28.773.620
R4 23 Olim 28.771.230 R3G 230 Ohm 23.773.640
K3 0.1 M. Ohm 28.773.900 R37 4,900 Ohm [ § 28,771,020
k7 50,000 Ohm 28773 870 : 23.771.010
k8 1,000 Ohm 28.773.700 1239 5,000 Ohm 28,770,970
R9 500 Ohm 28.773.670 E42 200 Ohm 28.773.030
10 13 Ohm 28.910.550 R43 0.16 M. Ohm 28,770,450
R11 . 0.2 M. Ohm 28.770.480 R44 4,000 Ohm 28.770.310
R12 0.28 M, Chm 23.518.200 R46 20 Onm 28.773.500
13 0.07 M, Ohm [ * R47 (.16 3L Ohm 28.770.920
R14 25,000 Ohm or 2B.773.840 k49 32 Ohm 28.773.550
16,000 Ohm 28.773.82 RA0 4,000 Ohim 28.773.760
R16 . 1 M., Olim 28.770.530 R51 1,000 Ohm 28,710,230
ri7 0.3 M. Ohm l 28.818.270 52 1.000 Ohm 28.773.700
Ris8 1.2 M. Ohm R33 125 Ohm 28 773.610
RZ1 3 M. Ohm 28,771.270 R34 3,500 Ohm 28.818.300
Rz2z 10 Ohm 28.793.500 R35 100 Ohm 28.773.600
R23 ! 3,200 Ohin 28,773,750 R36 80 Ohm 28.773.590
rR25 2 % 5 M. Ohm 28.771.270 R37 ! 10 Ohm 28.773.500
R26 0.1 M, Olun 28.770.450 58 i 10 Ohm 28.770.080
r27 1.25 M, Ohm 28,770,560 i {6413)
R28B 1.6 M. Ohm 28.770.570 R39 | 5 Ohm 28.773.500
R29 i 0.5 M. Chm 28.773.970 ; (10/2)
R30 | 1,600 Ohm 28.773.700 R60 12,500 Ohm 28.773.810
T 2 x 10,000 Ohm, & 2 x 16,000, [| 1 :x 12,500,

+ 8,000 Ohm.

* R13 may have resistance 12,500 chms (R60)

28.773 810 in parallel,

18




COILS.

Designa- D.C, Resistance, i Code No.
tion. : ;
51 |
s2 ; Mains ’
83 ! Transformer 28.535.040
S4 E '
s6 T 200 Ohm | 28.546.061
S8 ; 125 Ohm 28.570.481
C21 i 12170 ppF
59 : 27 Ohm
510 110 Ohm
511 6 Ohm 28.571.390
812 23 Dhm
co 2.5—30 puF
S13 4.1 Ohm
514 i 40 Ohm 28.571.600
C10 : 2.5—30 ppF
516 i 6.5 Ohm
S17 23 Ohm
518 9 Ohm 28.572.160
519 15 Ohm
C11 2.5—30 ppF
C12 2.5—30 uuF
520 0.05 Ohm
521 .01 Ohm 28.58R.020
530 .01 Ohm
822 130 Ohm
S23 130 Ohm 28.570.834
Cci17 12170 upl
524 130 Ohm
523 90 Ohm 28.570.720
835 40 Ohm
C19 12170 pptd
328 2.0 8hm 28.5346.330
520 220 Obhm
e 220 o } 28.534.320
£31 4.5 Ohm, 28.220.610
533 . 1.5 Ohm 28.587.710
s34 | 1.5 Ohm
537 i 3 Ohm
38 05 Ohm 28.588.330
540 ‘ Very . :
541 small ! »28,588.360
542 ! Resistance
S43 7 15 Ohm 28.587.141

|

CONDENSERS.
i |
Designa- | Value. Code No.

tion. ! |
C1 ; 32 pF | 28,182.400
€2 ! 32 uF L 28,182,400
3 50 uF . 28.182.320
c4 12,5 uF | 28.182.520
c5 11490 puF '
C6 i 1190 upF 28.212.010
C7 : 11—490 puF
c8 2.5-30 pupF 28.211.320
ot }‘ See Coils -
Ci3 12—170 puF t 2B8.211.310
Cl4 12170 puF . 28211310
C15 2.5—30 uuF . 28.211,320
C16 12—170 puF | 28211310
C17 See Coils i e
C18 12--170 uuF . 28.211.310
C19 See Coils i —
€21 See Coils : —
C22 10 puF | 28.206.340
€23 10 puF . 28,206,340
C24 20 upk¥ | 28.206.370
C26 12,500 wuF C 28,201,090
C27 40,000 puF . 28.201.140
C28 50 ppF i 28.206.240
C30 50,000 puk 28.201.150
€31 650 puF 28,192,250
C32 1,440 puF 28.195.060
C34* 50,000 puF 28.199.060
C35+ 0.1 uF 28.201.180
C36 0.1 uF 28.201.180
C37 0.1 uF 28.201.180
C38* 50,000 puF 28.201.150
C39 100 wuuE 28.192.430
C41 500 wuF 28.192.500
C42# 4,000 pukF 28.198.950
C43* 400 puF . 28.190.19¢
CA6 20 puF i 28.206.370
C47 0.1 uF . 28.201.180
C49* . 100 pF | 28.192430
€50 50,000 pF | 28.199.060
Cs1 200 uF | 28.190.160
C52 50,000 uF | 28.201.150
€53 32 uF | 28,182.400
C54 40,000 puF P 28,190,050
€56 3,200 puF L 28.194.020
C38 20,000 puF | 28.199.020
C59 20,000 ppF [ 28.201.650
C60% 400 pupF ! 28.190.190
Co1* 50,000 wuF L 28.199.060
Co3% | 50,000 ppF | 28,190,060
Co4 12.5 uf 1 28.182.520
Co5* 800 puF L 28.190.220
C57 25,000 pukF | 28.202.010
C66 | 800 puF | 28,190,220
C67 8,000 uuF ! 28.195.750
c68 | 125 pE | 28.182.890

: 1

* See page 11.
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VALVE VOLTAGES AND CURRENTS.

L1 12 L3 Le LS | L1i
Va 220 220 70 70 220 | 220 . Voits
Vel 25 3.2 20 20 ' 50 | - 50 ' Volts
Vg2 70 160 — — 20 . 20 | Volts
Voa 75 — — —_ ‘ — ‘ — I Volts
Ta 08 5.0 0.5 0.5 } 45 i 45 . Milliamps.
Ig2 33 15 — — 1 Milliamps.
1ca a4 — - — — : —_ Milliamps.

Readjngs taken on M.W. band.

L.
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VALVES AND LAMPS,

L1}1.2§L3;L4§L5‘§L6!L7
TH4A | VP4B | TDD4

TDD4 | PENA4, Tv4 | 1361

| | . .
L8 | Lo = L1 ‘ Lii :© Liz ; 113 | Ll4
|

Orange | Orange : Arrow : Contrast: Pointer | Emblem
: - Lamp | |

8042/37 | 8042/37 | 8042,07 ' PEN A4 7100D | 8042/07 S041/07
| T |

The voltages are measured with voltmeters having a resistance of
Z,000 Ohms per volt. Moving coil voltmeters give readings which
depend upon the resistance in circuit and the current consumpiion
of the meter imself. The values given are the mean of sewveral
measurernents, therefore some readings obtained may differ
appraciably, particularly as variations may arise due to the tolerance
of the components as well as the valves.

Before finally deciding that a valve is defective, it is recommended
that a replacement test with the same type of valve is made.



= - - 34,25, 35, 2223, 33,38, 414250, 39,76, 161838 I8 1310w,17.0, &
C: o 43, as_ 42 650 605652, 46,54, 51, 3750, a8, 1813, 38.47.3 6§, 3531,1937 W 5335611163006 2L, 65, 5 6,7, 27, 63183633815, 9, 7010107, s, 4 il 2
ReT1831 55, 16, 51, 3330876494638, 27, w2, AIOLIEG, W, 1Y, d, w23, 3, 50,1433,57, L > & ik
. - . [£3 - .
Lt pmmmmm e DS TN P R
fcas TEy B [ o €27 o
& > 5
cry =
X €se D= © < = ,/,
.60 ; oee — :
- 49 > ~ 7 @a _.121 2 i ( ®
| st - < e 5 ;
z 1 . ¢ o > et . \ .
> T ca4 i &_ - ‘t: ,J ; \\
£33 o3 3 ' l
* e e O \
- Z ™ 7 e Ty
oo By = 7
th = AN 2 v E = 3
1) A _-—”"'jl f‘ . - 3 A
1] o o]
> GO XY (
(o) - =S @ : g @
¥ K ) \ T N ; A D
{ AP E AN ANy,
ﬁh- 2 N c ;
T ) a7
3¢50, o/ ® 6 ¢ 1’ {
| a Co T s 5&- h
1 I3 ’ z Jd:) o Q :;, ) : W
o - U L5l s1Eh \ ’ ) Lt 5
%
5 / % I LN
| z 7 ! i ) . Y
A ; . S ' s v} -
A \ 4 & = @ I'{* ~3
L2
L5 O ‘ E £ Y bh' . o /l &
N 3 2 - \ : Y >3
_ L APy e p it ?
! K ohs T G o |V 8: y /jj S N
~. o J i - 7 : !
" C’;b ( [\ 4w.7 — ’ o = o8 Sw.b 1 ¥ uaan -
p By j ; Y -
3 cat \
_ £ = =P AN Y
C = : = = =~ ] e
N —
.
‘r' ’ il
1 2
>
DR (8
3 : : :
5 o f
f =
! { =
P = d
! * == £
Mt
D2604

Tig. 13

M




Fig. 15.
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