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MODEL ARG23AE

SPECIFICATION
Physical. Wave Ranges.
Height 353 inches (90-8 cm.) 1 13-5—20-0 metres (22:22—15-0 Mc/s).
Width 38 inches (96°52 cm.) }Overall. 2 20-0—34+0 metres (15:00—8-82 Mc/s).
Degth 174 inches (44-45 cm.) 3 34+0—100 metres (8:82—3-0 Mc/s).
Weight 96 Ib. (43-58 kg.) M. 185—575 metres (1,622—521-7 kc/s).

L. 725—2,000 metres (413 -8—150 kc/s).

Mains Supply and Consumption. Intermediate Frequency.
1%——130, 140—160 and 200—250 volts, 50 cycles A.C. 465 kc/s.
only.
Consumption—44 watts on Radio Loudspeaker.

52 watts on Gram.

Valves.

Vi Z150 R.F. Amplifier.

V2 X150 Frequency Changer.

V3 w150 1.F. Amplifier.

V4 DHI150 Detector, A.G.C. Rectifier and A.F.
Amplifier.

V5 N150 Output.

V6 U150 H.T. Rectifier.

Scale Lamps.

Two—6-5 volts, 0-3 amp.

Rated Output.
4-5 watts maximum.

A 10-inch diameter, permanent magnet, moving coil type.
The speech coil has a D.C. resistance of 225 ohms and an
impedance of 3 ohms at 1,000 cycles.

External Loudspeaker.

Sockets are provided at the rear of the instrument for
connection of an additional low resistance loudspeaker.
Required loudspeaker(s) selected by switch.

Pick-Up.
Type No. 13 pick-up; D.C. resistance of coil 1-3 ohms.

Motor.
Type No. 2 Synchronous rim-drive motor.

Auto-Mechanism.

The auto-changing mechanism, type No. 45000F, plays
one side of each of up to ten 10-inch or 12-inch records.

CIRCUIT DESCRIPTION

Aerial Circuit.
On the three short wavebands, signals from the external

aerial are fed to the cathode of the R.F. amplifier, V1

(Z150).

On the medium and long wavebands, signals are fed
either from the external aerial via R2 and L2 to the coil
L3, or alternatively, from the internal plate aerial via C4
to L3. This aerial coil L3 is inductively coupled to the
tuned coils in the grid of the frequency changer, V2. On
these two ranges the R.F. Amplifier is non-operative and
L2 acts merely as a low series impedance.

Intermediate frequency rejection is provided by the series
circuit L1, C2, connected between aerial and earth on all
wavebands.

R.F. Amplifier. -

The pentode valve V1 (Z150) is used on the three short
wave ranges only, and is operated as a grounded grid
triode with screen and suppressor grids strapped to the
anode, this arrangement giving a high performance on
short waves. Signal voltages are developed across the
bias resistance R2 and the aperiodic coil L2 which
together form the cathode load.

The anode circuit consists of L6, L7 or L8 tuned by one
section (VC1) of the two gang condenser; a fixed padding
condenser (C7 or C8) is connected in series with this
variable condenser to provide the correct capacity change
for each waveband. On all wavebands certain unused

coils are short circuited to prevent any absorption effects
due to an idle coil resonating at a required wavelength.
From this tuned circuit the amplified signal is fed to the
grid of the frequency changer, V2.

On the medium and long wavebands, the anode of the
R.F. amplifier is disconnected from the H.T. supply and
the cathode is given a positive potential with respect to
the grid, as the lower end of L3 is connected to the junction
of R29 and R30, these two resistances forming a potentio-
meter across the H.T. supply. To signal voltages, R29
is effectively decoupled by C47.

Frequency Changer.

The triode hexode frequency changer V2 (X150) has a
tuned grid circuit on the medium and long wavebands;
the coils 14 (M.W.) and L5 (L.W.) are tuned by one
section (VC1) of the two gang condenser in series with
which is a fixed padding condenser, C8. On the short
wavebands where. the tuned circuit is in the anode of the
previous valve, coupling to the frequency changer grid is
provided by C10.

The triode portion of this valve is the local oscillator and
has a tuned anode circuit. Separate iron-dust ‘cored:coils
are provided for all ranges; the grid coupling is inductive
on all except the long wave range; in this case, capacitive
coupling is effected by C11. On the short and medium
wavebands certain of the idle anode coils are short cir-
cuited. Series padding condensers are used in conjunction



with the variable condenser VC2 in order to provide the
required frequency coverage on short and medium waves.

LF. Amplifier.

An iron-dust cored I.F. transformer (IFT1) with adjustable
inductances and fixed condensers couples the hexode
anode of the frequency changer to the grid of the LF.
Amplifier, V3 (W150). A second LF. transformer
couples the anode of this valve to the diode section of V4.
The intermediate frequency is 465 kc/s.

Detector, A.G.C. Rectifier and A.F. Amplifier.

Both diode anodes of the double-diode-triode valve V4,
(DH150) are connected together and used for signal
detection ; the audio frequency voltages developed across
the load resistance R17 are applied via R15, C27 and S2
to the volume control VR1. R.F. and LF. filtering are
effected by C28 and R15. The D.C. component of the
rectified signal is utilised for A.G.C. purposes and applied
to the control grids of V2 and V3 via R14.

From the slider of VR1 A.F. voltages are fed to the grid
of the triode portion of V4 ; a degree of treble compensa-
tion for low settings of the volume control is provided by
C29, and negative feed-back is introduced by coupling
between this grid circuit and the cathode of the following
output valve. The triode anode is resistance-capacity
coupled to V5.

Output.
The output valve V5 (N150) is a pentode power amplifier

and has a negative feed-back tone control circuit, com-

prising VR2, C34, between anode and grid. From the
cathode of this valve, negative feed-back is applied to the

grid circuit of V4 via C33 and R18. The loudspeaker is
fed through the output transformer, T1,via $4 ; a dummy
load resistance, R25, is permanently connected across the
external loudspeaker sockets.

H.T. and L.T. Supplies.

The power supplies are derived from a mains auto-
transformer, T2. H.T. rectification is by valve V6 (U150)
which is operated as a half-wave rectifier, the two anodes
each connected to the 240-volt tap on T2 via separate
limiting resistancés, R27-A and B ; R.F. filtering is pro-
vided by C39. The reservoir condenser consists of C37
and C38 in parallel, and smoothing is effected by R26,
R23 and C36, C32.

The L.T. supply for all valve heaters and the two scale
lamps is taken from the 6-3 volt tap on the auto-
transformer.

As one side of the mains supply is connected directly to
the chassis, an isolating condenser is connected between
the earth socket and chassis.

Gramophone.

The pick-up output is fed via the matching unit and a
filter network consisting of C42, C43 and C44, to S2.
This switch, when in either the *“ Normal ”’ or ¢ Extended *’
position, connects the pick-up output to the volume con-
trol. In the *“ Normal > position, two additional filter
condensers, C40 and C41, are brought into circuit to
limit the higher frequency response.

For gramophone operation, S2 also disconnects the screen
grid of V3 from the H.T. supply, thus rendering this Valve
inoperative and so silencing radio.

INSTALLING

IMPORTANT.—As this instrument is energised from an
auto-transformer, one side of the mains supply is con-
nected directly to the chassis ; consequently, no adjust-
ments should normally be made with the instrument
connected to the mains unless it is known that one side
- of the supply is at earth potential and that the chassis side
of the auto-transformer is connected to this earthed lead.

The Aerial and Earth,

A sheet of foil positioned inside the cabinet acts as an
internal plate aerial on the Medium and Long wavebands
only, and is intended principally for the reception of local
stations.

To receive a Short wave station or in difficult reception
circumstances, i.e., in areas of strong electrical interference
or in a steel framed or heavily screened building, and
whenever it is desired to obtain maximum sensitivity from
the receiver, an external aerial must be fitted.

It is essential that an efficient earth is provided. Never
use a telephone cable or a hot water or gas pipe as an earth.
The aerial and earth leads should be fitted with two
suitable plugs. .

Transit Packing,

It is essential that all transit packing is removed before
connecting the instrument to the supply.

Remove the red-headed transit screw which is situated in
the rear left hand corner of the mechanism plate adjacent
to the rim of the turntable. Unscrew the large screws at
the corners of the mechanism plate four or more complete
turns so that pressure is removed from the rubber washers
and the plate ““floats” freely on these washers. Finally,
remove the tapes securing the record retaining arm and
the pick-up.

If the instrument is to be transported on some future
occasion, replace the tapes, and the red-headed screw,
and screw down the mechanism plate.

Mains Supply.

This instrument may be operated on A.C. mains supplies
of | 100—130, 140—160 and 200—250 volts, .50 cycles
only.

IMPORTANT.—The mains supply point to which the
instrument is connected must be fused for not more than
2 amp. If the mains point is normally fused at a higher
rating than this, a 2 amp. fuse plug may be satisfactorily
employed.

Before connecting this instrument to the mains supply,
first remove the panel from the rear of the radio receiver,
(7 screws). Insert the Voltage Adjustment Plug into the
socket marked with the voltage nearest that of the supply.
The voltages covered by the sockets are :—

Socket. Voltages.
110 100—117
125 118—130
150 140—160
205 200215
225 216—235
240 236—250

Before proceeding further, check that the Marconi valves
are firmly inserted in their correct positions and that the
two scale lamps are secure in their holders, one at each end
of the tuning scale, then replace the back panel.

Final Connections,

Insert the aerial and earth plugs into their appropriate
sockets. Fit the Loudspeaker Switch knob by pushing
it on its spindle and see that it is switched to “ INT.”.
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Connect a suitable plug to the mains lead and insert it in
the supply socket.

Note.—The mains plug should be tried both ways in the
socket to see which position gives the best reception with
the least hum on local stations.

External Loudspeaker.

An additional low resistance loudspeaker may be con-
nected to the “ EXT. L.S.” sockets provided at the rear
of the receiver. The loudspeaker should have an
impedance of approximately 5 ohms.

With the Loudspeaker Switch turned to position ““ INT.”
only the internal loudspeaker is connected ; turning to
“ EXT.” connects the external loudspeaker only, while
in the centre position they are both connected.

Valves. . :
When removing or refitting a valve, always use a vertical
movement and on no account use force. As these valves
have gliss bases any excessive sideways movement or
rough handling may fracture the glass surrounding the pins
and the valve will fail.

DISMANTLING

Removal of Chassis.

1. Disconnect the instrument entirely from the mains
supply.

2. Pull off the five control knobs (spring fixing) and

remove felt washers from spindles.

3. Remove the aerial, earth and external loudspeaker plugs
from their sockets.

4. Pull off the loudspeaker switch knob (spring fixing).
5. Remove the back panel from the radio compartment
(7 screws).

6. Unscrew the cleat securing the mains lead to cabinet at
rear of the chassis. '

7. Release the internal aerial lead from the screw at the
left side of the compartment.

8. Unscrew the three cleats securing the red and black
loudspeaker leads around top and side of radio compart-
ment.

9. Slacken the three screws securing the rear control
panel then move down and slip free.

10. Disengage cursor from the drive cord.

11. Remove the two scale lamps.

12. Open the door of the record compartment and unscrew
the four insulated caps from the underside of the radio
compartment ; then remove the four chassis fixing screws
thus revealed. ,

13. Remove the back panel from the loudspeaker com-
partment (8 screws).

14. The chassis can now be withdrawn from the cabinet as
far as the remaining leads will permit ; if found necessary
proceed further, as given below :—

15. Withdraw the 5-pin plug from the pick-up matching
unit.

16. Unsolder the motor mains lead from the mains trans-
ormer (tags “ 0 and 225 ™).

17. Unsolder the two leads from the loudspeaker.

Removal of H.F. Unit.

All coils, trimmer and padder condensers, together with
the waveband switch, ganged tuning condenser and R.F.
amplifier valve V1, are assembled on a separate sub-chassis
which is sprung-mounted on the main chassis.

If necessary, this complete H.F. assembly can be removed

from the main chassis to facilitate servicing.

Proceed as follows :(—

1. Remove the chassis (see above).

2. Unsolder the black lead from C2. ‘

3. Unsolder the following connections from valve V2 :—
(@) The black lead from pin 8 (this lead goes to V1).
(b) The black lead from pin 6 (this lead goes to C10).
(¢) Condenser C22 from pin 4.

4. Unsolder condenser C23 from card 1 of the waveband

switch.

5. Unsolder the black lead from L6 (the other end goes tc

R3, 1,000 ohms).

6. Unsolder the two braided earth leads, one from the

anchor tag on the sub-chassis adjacent to L13/14, and the

other from the anchor tag on the main chassis, adjacent to

C26.

7. Remove the four 4 BA nuts and washers from the top of

the sub-chassis. '

8. Free the cord drive by releasing the spring from the

anchor tag on the condenser drum and remove the latter

from the condenser spindle (2 screws).

9. Lift off the sub-chassis.

When re-fitting the condenser drum, ensure that the

15 Mc/s. mark coincides with the calibration pointer

when the gang condenser is set to maximum capacity.

Removal of Auto-Mechanism,

1. Disconnect the instrument entirely from the Mains
supply.

2. Secure the record retaining arm, and the pick-up on its
rest.

3. Remove the back panel from the loudspeaker com-
partment (8 screws).

4. Unsolder the two pick-up leads from the tag panel on
the underside of the mechanism plate.

5. Unsolder the mains lead from the tag panel on the
underside of the motor. v

6. Remove the four fixing screws from corners of the
mechanism plate.

7. Lift out the auto-mechanism, grasping the record
support pedestal.

LF. AND R.F. ALIGNMENT

General.

For LF. and R.F. alignment the chassis must be removed
from the cabinet. Care must be taken not to touch the
chassis or other exposed mztal parts when reganging.

The iron-dust cores of all the permeability tuned coils are
secured with wax to ensure that they maintain their
original settings, and re-adjustment should only be
necessary where a coil or its associated circuit has been
disturbed.

If the LF. circuits have been disturbed, complete I.F. and

R.F. alignment must follow. All wavebands can be ganged
independently, without affecting the other bands. The
oscillator tracks at a higher frequency than the signal on
all wavebands.

Whilst ganging, th: input to the receiver must be pro-
gressively reducad as the circuits are brought into line, so
that the output does not exceed 500 mW. (1-58 volt
across speech coil.)

An A.C. voltm:ter (rectifier type) connected across the
loudspeaker spzech coil may be used as an output meter.



Intermediate Frequency.

Set Waveband Switch to “ M », the Volume and Tone
Controls fully clockwise, and the gang condenser to
- minimum capacity (plates fully disengaged).

1. Inject a modulated signal at 465 kc/s, via a 0-05 mfd.
condenser, into the grid of V3 (pin 6) and the earth
socket.

2. Adjust cores L21, L20 in that order for maximum
output.

3. Inject a modulated signal at 465 kc/s, via a 0-05 mfd.
conlilenser, into the grid of V2 (pin 6) and the earth
socket

4. Adjust cores L19, L18 in that order for maximum
output. '

Long Waves.

5. Retrim cores L21 and L20 if necessary.

6. Inject a modulated signal at 465 kc/s into the aerial and
earth sockets.

7. Adjust core L1 for minimum output.

Radio Frequency—Setting the Pointer.

For R.F. alignment, the calibration scale prmted on the
condenser drum shouid be used. With the gang condenser
at maximum capacity, the calibration pointer should
coincide with the datum mark at the low frequency end
of the calibration scale (15 Mc/s). If adjustment is
necessary, bend pointer to correct position.

NOTE.—The alignment points are marked as triangles on
the wave scale.

Set Volume and Tone Controls fully clockwise and Waveband Switch to ““ L . :‘Inject test signal into aerial and earth

sockets via L.W. dummy aerial.

1 D Pointer Setting.
Scale or Drum Pointer ing Tune Test
Op. No. Oscillator to Operation.
ke/s. Metres. ke/s.
1 400 750 400 Tune TC10 for maximum output.
2 160 1,875 160 Tune L17 for maximum output.
3 — — — Repeat operations 1 and 2. _
4 400 750 400 Tune TCS for maximum output.
Medium Waves.
Controls as before, but with Waveband Switch set to “ M . M.W. dummy aerial to be used.
Scale or Drum Pointer Setting. Tune Test
Op. No. Oscillator to Operation.
kc/s. Metres. ke/s. '
1 1,500 200 1,500 Tune TC9 for maximum output.
2 600 500 600 Tune L16 for maximum output.
3 —_— — — Repeat operations 1 and 2.
4 1,500 200 1,500 Tune TC4 for maximum output.
Short Wave 3.
Controls as before, but with Waveband Switch set to “ 3. S.W. dummy aerial to be used.
) Scale or Drum Pointer Setting. Tune Test
Op. No. Oscillator to Operation.
. Mc/s. Metres. Mgfs.
1 7-5 40 7-5 Tune TCS for maximum output.
2 3-5 85-7 3-5 Tune L14 for maximum output.
3 —_ —_ — Repeat operations 1 and 2. -
4 7-5 40 7-5 Tune TC3 for maximum output.




Short Wave 2.
Controls as before, but with Waveband Switch set to “ 2. S.W. dummy aerial to be used.

Scale or D Pointer Setting.
rum e 1ng Tune Test
Op. No. Oscillator to Operation.
o Mc/s.
Mc/s. Metres.
_ 1 15 20 15 Tune TC7 for maximum output.
2 9:6 31-25 9:6 Tune L12 for maximum output.
3 — — — Repeat operations 1 and 2.
4 15 20 15 Tune TC2 for maximum output.
Short Wave 1.
Controls as before, but with Waveband Switch set to ““1 . S.W. dummy aerial to be used.
Scale or Drum Pointer Setting.
Tune Test
"~ Op. No. Oscillator to Operation.
Mc/s. Metres. Mcs.
1 216 13-89 21:6 Tune TC6 for maximum output.
2 15 20 15 Tune L10 for maximum output.
3 —_ —_ — Repeat operations 1 and 2.
4 216 13-89 21-6 Tune TCI1 for maximum output.
CALIBRATION

Replace chassis in cabinet, and assemble cursor to drive pointer to give best compromise on all wavebands, if

cord. Check calibration at about the middle of the
tuning scale on a station of known wavelength. Adjust

necessary,

CONDENSER AND POINTER DRIVE

Use only correct wire (4851 X 9033) and high grade
fishing line (6301 x 0335). Approximately 17 inches of
wire and 52 inches of cord are used.

1. Form a loop with an opening of about }-inch in
diameter at one end of the wire. Tt will be found that the
twisted part of the wire can readily be soldered.

2. Thread the wire through the nylon sleeving.

3. Pass loop end of wire through hole in periphery of
drum and assemble on anchor tag as shown in diagram.
4. Wind wire nearly a complete turn round drum and take
it over pulley marked “ A . Arrows show direction.
5. Form a loop in end of wire and solder ; pass one end
of cord through loop, tie a knot and fix with shellac.

6. Take cord round pulleys marked “ B * and “ C™.

7. Wind two complete turns round tuning spindle.

8. Take cord round pulley marked D * and wind half
a turn round drum.

9. Pass cord through hole in periphery of drum and
assemble tension spring as shown. Tie a knot and shellac
end of cord.
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VALVE TABLE

The following table indicates the approximate voltage readings obtained on each valve when the instrument is connected
to a 220-volt 50 cycle mains supply, with the voltage adjustment plug fitted into the 225> socket; and operating at a point
of no reception on the Short Wave band—S2, no aerial connected and the Volume Control set to maximum. Variations of

+ 15 per cent. may be anticipated between models. Higher or lower mains voltage will produce a corresponding variation
in meter readings in approximate proportion to the change in mains supply.

A high resistance voltmeter should be used to measure voltages. Values stated below were obtained using a meter with
a resistance -of 500 ohms per volt. .

VALVE ANODE SCREEN CATHODE
Volts fo Chassis. Volts to Chassis. Volts to Chassis.
V1 (Z150) .. .. .. .. 197 197 1-8
v .. .. .. | Yo | 9 75 16
V3 (WI50) .. .. .. .. 208 75 1-4
V4 (DH150) .. .. .. .. 74 — —
V5 (N150) . .. .. .. 222 208 5:4
V6 (U150) .. .. .. .. 238 A.C. ' — w 248
: \
Smoothed H.T., 208 V. : Voltage across R26, 13 V.
Total H.T. Current, 58 mA. Voltage across R23, 27 V.

Total Mains Current, 215 mA (A.C.).

NOTE.—Readings for valve V1 will be obtained on the three Short Wave bands only, this valve being non-operative on
the Medium and Long Wave bands. As a consequence, on the latter two bands all other voltages will be slightly higher,
and conversely all current readings slightly lower than quoted above.

MOTOR

Electrical Data.

Voltage .. .. .. 216—235 A.C. 50 cycles only-
Current, maximum .. 35 mA at 225 volts.

Wattage, maximum .. 8 watts at 225 volts.
Description.

The motor is a synchronous A.C. motor consisting of two
pairs of coils (1 and 4, 2 and 3) ; the pairs of coils are
connected in series and fed from the 225-volt tapping of
the mains auto-transformer.

The individual coils of each pair are in parallel, with a
condenser in series with one coil; i.e., coil 3 is in parallel
with coil 2 and its series condenser ; coil 1 is in parallel with
coil 4 and its series condenser. Thus the combined fields
of these coils, being out of phase produce a rotating field
causing the rotor to turn at 3,000 r.p.m. The motion is
transmitted to the turntable by means of a rubber tyred
pulley fitted directly to the rotor spindle, the pulley
, engaging on the inside of the turntable rim and driving the
UNDERSIDE VIEW OF MOTOR turntable at a constant speed of 78 r.p.m.




Bearings.

The two bearings are of phosphor-bronze surrounded by
oil-soaked felt washers. These washers contain sufficient
oil for many years’ service, it is advised therefore, that no
further lubrication be added. If a fault develops in the
bottom bearing it can easily be replaced—see below.
If in the top bearing, the complete motor should be
returned to E.M.I. Sales and Service Ltd., unless the special
tool needed to remove the pulley from the motor spindle is
available.

Coils.

The resistance of each coil should be approximately
860 ohms. The insulation resistance between the coils
and laminations should be not less than 50 megohms when
measured with a 500-volt Insulation Tester. If any coil
is found to be faulty, proceed to dismantle (see below).

Condensers.

If an electrical fault is suspected, or a new coil has been
fitted, the capacity and insulation resistance (50 megohms)
of both condensers should be ckecked.
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To Remove Motor from the Mechanism.
1. Remove the auto-mechanism (see ** Dismantling »*).
2. Remove the turntable (3 screws).

3. Remove two screws securing motor mounting bracket
to mechanism plate.

4. Lift off motor.

To Replace Motor Bearings or Coils.

1. Remove the motor from the mechanism plate (see
above). _

2. Remove the two screws securing the motor to the
mounting bracket and withdraw the motor.

3. Remove the two screws securing the bearing brackets to
the lamjpations. The top bearing bracket complete with
rotor, and the bottom bearing bracket can now be with-
drawn. Care should be taken not to damage the rotor
and its spindle.

4. The bottom bearing may now be stripped down for
replacement,.

5. To remove a coil, press out the stator ring in the centre
of the laminations, unsolder the leads from the coil tags
and push the coil o_ﬂ‘ the laminations. (See NOTE below.)

To Re-Assemble.

For re-assembly reverse the procedure given above, paying
particular attention to the air gap between rotor and
stator.

Insert four 0-014-inch feelers in the gap at equal distances
round the rotor, tighten the screws securing the bearing
brackets and then withdraw the feelers. If the bearings
feel tight on the rotor spindle, tap lightly the flat surface
at each end of the bearing bracket and the bearings should
free themselves.

NOTE.—Some models incorporate an earlier type motor
on which the connections to the condenser tag panel differ
from those shown in the above diagram. This motor is
readily identified as each pair of coil tags face alternatively
towards the top and bottom of the motor, whereas on the
later type all tags face the bottom.

Before dismantling this earlier type motor, careful note
should be made of the disposition of tags and leads.

PICK-UP

IMPORTANT.—Dealers should appreciate, and advise owners that the lightweight pick-up is a component of precision
which should be handled accordingly. No other needles but the Columbia Permanent Sapphire or No. 99 miniaturé steel
types must be used, and it is normal for these to feel loose when correctly inserted. Damage will result if force is used or
a larger needle inserted. The needle should not be disturbed until it has to be changed.

Normal Maintenance Adjustments.

To carry out normal maintenance adjustments, it is not
necessary to remove the pick-up from the mechanism
plate, although it may be found more convenient to do so.

1. Unscrew the two nuts securing the reed plate. The
reed plate may now be removed, and the coil may be
lifted clear of the pole pieces. Note carefully the arrange-
ment of paper washer(s).

2. Inserta small screwdriver through the aperture revealed,
when the reed plate is removed, and push out the top. The
top is stuck in position with cellulose cement.
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3. Examine the armature and air gap for dust, grit and
iron filings, but do not dismantle further unless absolutely
necessary. A small piece of plasticine will be found
very effective for clearing out iron filings.

4. Ascertain whether the damping pad has perished.
Make sure that the armature is attached firmly to the reed
plate and is not bent or damaged in any way. If any one
of the above parts is faulty, reject and fit a complete new
assembly.

5. Check continuity of the coil. (Resistance 1-3 ohms.)
6. If it is necessary to remove the coil, the leads may be



unsoldered from the tags, just behind the pick-up head.
‘These tags are protected by an insulator which is fixed by
means of a screw.

NOTE.—Do not remove the magnet and pole-pieces
unless this is absolutely necessary.

POLE-PIECE
{gap %s4°)

To Replace the Coil.

1. Insert the coil and paper washer(s) in the hole provided
with the inner lead lying on the side of the coil nearest
the pole pieces ; care should be taken to see that this lead
does not lie in the air gap.

2. Cut the leads to the correct length and clean the ends.
Solder to the connecting tags.

3. Replace the insulator over the tags, and fix in position.

To Re-Assemble the Pick-Up Head.
1. Replace the coil as above.

2. Place the paper washer(s) on the coil and replace the
reed plate.

3. Place the fixing nuts on the reed plate and adjust the
plate until the armature lies centrally in the air gap.
Tighten the fixing nuts until the damping pad is com-
pressed slightly.

4. Replace the top and secure with cellulose cement.

To Remove the Pick-Up.

1. Unsolder the pick-up leads from the tag panel under the
mechanism plate.

2. Remove the knurled pin and withdraw pick-up.

AUTOMATIC RECORD CHANGER

Although the mechanism is robust and non-critical in adjustment, it must be handled with care.
be installed in such a manner that the turntable is level (test on turntable).

The record changer must
Force is not necessary when operating the

mechanism, and warped or damaged records should not be used. The operating instructions below-are in sequence and

" should be performed in the order given.

Salient points are shown in heavy type and these should be emphasised to the customer when the instrument is installed.

OPERATING INSTRUCTIONS

To Play a Programme of Records.

The automatic record changer will play one side of each
of up to ten 10-inch or 12-inch records, incorporating a
quick run-in- concentric or eccentric finishing groove ;
the finishing groove must not be more than 3% inches
diameter. Non-standard (6-inch or 8-inch) records cannot
be played. Only records of one size, 10-inch or 12-inch
may be played at one loading. Not more than ten
records may be loaded at a time.

If less than ten records have been loaded, others may be
added whilst a record is being played ; the total of ten
records must not be exceeded.

On 50 cycle radius the speed of the motor is constantly
maintained, giving a turntable speed of 78 revolutions per
minute.

The procedure for playing one or more records is as
follows :(—

1. Lift the record retaining arm. Adjust the position
of the 10-inch record support plate to suit the size
of records, i.e., for 10-inch records the record support
plate must be down, for the 12-inch records this
support plate must be fully raised. The support
plate must not be lowered whilst 12-inch records are
being played.

2. Fit cranked spindle in top of pusher tube, then
rotate until it locates and drops into position.

3. Place the records on the spindle so that they will be
supported by the “Shelf” in the cranked spindle
and by the appropriate record support plate.

‘4, Lower the record retaining arm on to the top record.

11

S. Lift the pick-up arm to an almost vertical position,
and insert a Columbia Miniature ‘99" needle or,
Permanent Sapphire needle, pushing the needle fully
home (see Important Note above).

. Return the pick-up arm to its rest.

7. Turn “ Start-Reject ” control as far as it will go in
a clockwise direction and then release it ; the control
will automatically return to its normal position.

8. The mechanism will now play the full programme of
records and then come to rest, the motor will be
switched * off ”” when the pick-up arm returns to its
rest.

[=,)

To Reject a Record.

A record can only be rejected after it has started to be
played. To reject, simply turn * Start-Reject >’ control in
a clockwise direction and release. The pick-up will auto-
matically lift from the record and move aside while the
next record is dropped. :

To Play a Single Record.

Lift the record retaining arm, remove the cranked spindle,
place the record on the turntable and then lower the record
retaining arm. Lift the pick-up from its rest and lower
gently so that the needle rides on the plain edge of the
record, then carefully slide it into the opening groove.

At the end of the record, the pick-up will automatically
return to its rest and the mechanism will stop.

To Unload the Mechanism.

1. Lift the record retaining arm, and remove the cranked
spindle.
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