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INTRODUCTION & » »

Service is basic in a sound sales policy. Apart from the service
rendered by the Radiola dealer at the time of sale regarding proper
installation and upkeep, subsequent service and repair may be
required, due to deterioration or mishandling.

To render this service efficiently, it is desirable for dealers to be

equipped with a knowledge of the design and operation of
Radiolas.

This manual has been compiled by the AW .A. service section
with a view to furthering this knowledge, and it is hoped that the
ensuing pages will prove a practical help in servicing Radiolas.

To simplify reference, the notes have been divided into three
sections, as follows:—

(I) General information, containing data common to all
types of 1936 Radiolas.

(2) General instructions for the alignment of Radiolas.

(3) Service data relative to each type of Radiola.

The latter is divided into fifteen sections as follows:—

(1) Rodiolettes 31 and 32 . . . Page 9
(2) Radiolette 33 ... . . . 14
(3) Radiolette 35 .. .. . . . . 18
(4) Radiola 155 .. . . . . L 22
(5) Radiola 156 .. . . . L. . 26
(6) Radiola 157 ... . . . L. w30
(7) Raodiola 158 . . . . L . 34
(8) Radiola 159 ... . . . L L 39
(9) Rodiola 248 .. . . . . . 45
(10) Radiolas 249 and 302 .. L . 49
(') Radiola 250 ... e e . 54
(12) Radiolas 251 and 303 . .. .. n B9
(13) Radiola 252 . ... . . Y
(14) Radiola 253 .. .. . . L. . 10
(15) Radiola 254 .. 75

This manual is the property of Amalgamated Wireless (A'sia.) Ltd. It is
confidential, and is to be used only by its authorised Dealers and Distributors in
furnishing service in connection with its apparatus.




GENERAL INFORMATION.

CHASSIS DESIGN.

Service consideration has been a controlling factor in the
lay-out of the Radiola chassis parts and wiring.  The assembly
of these varicus elements is such that the number of conductors
is minimised with all important connections readily accessible.
Further, accessibility to all parts of the chassis is due to the
open construction of the base and the removable chassis end
plates,

CHASSIS INSPECTION.

When inspecting the chassis or replacing a component,
take particular care not to disarrange the wiring. Each wire—
especially those in the R.F. and LF. circuits—has a definite
relation to other wires, and if this arrangement is altered to
any extent it is quite possible that the Radiola will become
unstable.

RETURNING CHASSIS.

When returning a chassis to the Company, pack in a case
with a solid base. Drill four holes corresponding to those in the
bottom of the cabinet, and bolt the chassis rigidly to the
bottom of the case with the "holding down™ bolts provided
with the instrument.

RADIOLA INSTRUMENT NUMBER FOR REFERENCE.

When communicating with the Company in connection
with Radiolas, make a point of giving the Radicla Instrument
Number. This procedure will simplify investigation by the
Company's Service Department.

CONTINUITY TESTS.

In the service data for each Radiola is given a Continuity
Testing Schedule, which is reasonably complete and which
should cover the general faults met in servicing that particular
Radiola.

position to service Radiolas if, instead of looking upon this as

However, agents will place themselves in a better

a complete schedule, they consider it rather as a guide to the
method.

junction with the circuit diagram, the reason for each con-

It a study of the testing Schedule is made in con-

tinuity test will be understood, and further subsidiary continuity
tests can be originated, which will be very helpful in localising
faults.

Continvity tests should be made with an ohmmeter or

with a D.C. voltmeter in series with a battery. See Fig. I.

Remember, when making continuity tests, a deflection on
the meter denotes a closed circuit, and no deflection denotes
an open circuit. Circuits whose resistances are high will not

give deflections as great as those having low resistances.

SOCKET VOLTAGES.

The voltage values indicated in the socket voltage charts
will serve to assist in locating causes for faulty operation when
Each value should hold within == 209, when the

receiver is operated at the rated power supply voltage. The

existent.

voltages given in the socket voltage charts were measured by
a meter with an internal resistance of 1,000 ohms per volt.
Allowances must be made if a lower resistance voltmeter is

used.
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Fig. |.—Continuity meter.
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D.C. VOLTMETER.

Probably the most important instrument in the Radiola

Jt is recommended
that the meter be of three ranges (0-10, 25, or 50}, (0-250),
and (0-600 or 750), with an internal resistance of 1,000 ohms

dealer's equipment is the D.C. voltmeter.

per volt
This meter may be used:—
(I} For checking socket voltages.
(2) As a circuit tester—See Fig. I.
{3) As an output meter—See Fig. 4.

Combination Voltmeters—ohmmeters or combination volt-
meters—ohmmeters—output meters, etc., are available, but, of

course, they are relatively expensive.

MICA CONDENSERS.

The capacity in micro microfarads is stamped on the con-

denser case.

TUBULAR (PAPER TYPE) CONDENSERS.

The capacity in microfarads is printed on the label.
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SERVICING I.F. TRANSFORMER AND DUAL WAVE
COIL UNITS.

A study of the layout diagrams will show that the LF.
transformer and dual wave coil units have three part numbers.

I. Complete unit part No., stamped on the shield.

2. Coil unit part No., stamped either on the coil
mounting bridge or on the coil winding.

3. Coil base part No., stamped on the base.

It is advisable to locate the three numbers and quote them
when communicating with the service department regarding
these units. When returning either of the units to the service
department for inspection, do not remove the coil unit from

the base, but retum the complete unit, including the shield.

To remove a unit, disconnect all leads from the points to
which they are connected in the receiver (do not remove the
connections within the shield) and remove the two mounting
nuts from beneath the chassis. When replacing o unit, fit the
shield to it before mounting on the chassis.

Radiolettes 31, 32 and 33 and Radiolas 248, 250, 253.

These receivers employ a small LF. transformer, the can of
which may be removed for inspection by unscrewing it in an
anti-clockwise direction.

0sc.
CoiL.
(Radioletres 3132
_EARTH connect % AVC.
. line. Radiola 159

to viegative)

Paddimq

Condensev.

Osc. P

Colouved Spot denotes  Gvid Cownection.
Fig. 2.—Wiring connections for Medium Wave Coils.
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SERVICING TUNING COILS IN "MEDIUM WAVE"
RADIOLAS.

Each tuning coil is secured in its shield by a circular re-
taining spring, which can be seen seated in a recess between
the shield and the coil base. To remove a coil, disconnect the
leads from the coil lugs, and insert a sinall screw-driver between
the spring and the shield, then ease the spring from the recess.

A coloured spot on the coil base marks the grid connection,
and note should be taken of its position in the shield, before
removing the coil, to enable a coil to be replaced in the correct
position.

The wiring connections for each coil are shown in Fig. 2.

When referring to a coil, the part number, which is
stamped on the coil base, is all that is required for identifica-
tion.

OSCILLATOR COIL.

If it is desired to remove the oscillator coil, it is desirable
not to remove the padding condenser from the unit. This is
so, because each oscillator coil is adjusted for use with the
padding condenser fitted to it.

STRAIGHT LINE TUNING DIAL ASSEMBLY.
REPLACEMENT OF DIAL SCALE.

|. Turn the station selector pointer to approximately 1,500
kilocycles on the dial scale.

2. Pull out, as far as possible, the four clips that hold the
scale in position.

3. Remove the glass towards the left.

Before replacing, clean the glass lightly with o dry piece
of chamois leather or dry tissue paper. Do not use pressure,
as the calibration markings may be damaged. On replacing
the scale, it may be necessary to recalibrate the receiver. To
do this, tune in a known station, and reset the dial pointer.

BATTERIES.

The "A" battery should be kept well charged. The battery
solution shouid never be allowed to fall below the top of the
plates. Only distilled water should be used to replenish the
solution.  After charging, carefully wipe any traces of solution
fiom off the battery container, and keep the terminals and
connecting strip free from corrosion.

The specific gravity of the electrolyte should be checked
carefully with o hydrometer, and unless otherwise specified by
the manufacturers, the specific gravity at full charge should be
1250 to 1275.

The terminal voltage test on an "A" battery is not o
reliable indication of the state of the battery unless it is taken
when the full valve filament load is being taken from the bat-
tery, and after at least 30 minutes run at that load.

Exhausted "B' batteries may be the ccuse of distortion,
noisy operation, or uncontrollable oscillation.  "B' batteries
should be tested with a high resistance D.C. voltmeter, prefer-
ably when supplying the full plate current to the Radiola, i.e.,
when operating a Radiola which is known to be working satis-
factorily.  Forty-five voit "B" batteries should be replaced
when their voltage drops to thirty-five or forty volts.

"C" batteries may also cause distortion, noisy operation
or uncontrollable oscillation. The voltage should be tested with
a high resistance D.C. voltmeter, and a battery whose voltage
is not equal to the rated value should be locked upon with
suspicion.

WIRING COLOUR CODE.

Each circuit in Radiola and Radiolette receivers is
identified by a colour:—

CIRCUIT. COLOUR.
B . L I Red
Plate ... . . . . . Orange
Screen Grid . . Blue
Cathede .. . R White
Control Grid . .. e Green
Earth, negative or AV.C. . . . Black
RESISTOR COLOUR CODE.
BODY END DOT
Brown = | Black 0 Black = No Noughts
Red =2 Brown = | Brown = 1|  Nought
Orange = 3 Red =2 Red = 2 Noughts
Yellow = 4 Orange = 3 Orange = 3 "
Green = 5§ Yellow = 4 Yellow = 4 "
Blue 6 Green = 5 Green =5 "
Violet 7 Blue =6 Blue =6 "
Grey = 8 Violet = 7 Violet =7 .
White = 9 Grey 8 Grey = 8 "
White = 9 White = 9 "
EXAMPLES.
BODY END DOT
Red Green  Yellow = 250,000 ohms

Brown Brown  Orange = 11,000 ohms
Orange Black Red 3,000 ohms



VALVE SOCKET CONNECTIONS
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1936 RADIOLAS & RADIOLETTES.
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GENERAL INSTRUCTIONS FOR THE ALIGNMENT OF RADIOLAS AND RADIOLETTES

Radiola receivers are accurately aligned during manu-
facture by skilled operators, using elaborate and expensive
aquipment beyond the reach of the average service-man; it
is therefore not desirable to make any alteration to the exist-
ing adjustments, unless it is felt certain that they are incorrect.
In these cases, the complete alignment procedure (as de-
scribed below) will need to be carried out. Also, after re-
placing any component part of any tuned circuit, complete
realignment is necessary.

Accuracy in the line-up procedure cannot be over em-
phasised, because the ultimate performance given by each
model is governed directly by the accuracy achieved in the
adjustment of the intermediate frequency, and radio frequency
stages.

EQUIPMENT.

In order to correctly align Radiola receivers, the following
equipment should be used. An A.W.A. Modulated Oscillator
Type C.1070, an output meter, and o non-metallic insulated
screw-driver.  While an output meter of conventional design is
most convenient, an economical substitute which may be used
is described below,

OUTPUT METER.

The output meter consists of a multi-range D.C. Voltmeter
(as recommended on Page 3), a valve, either directly or in-
directly heated, used as a diode rectifer to rectify the output
voltage of the receiver, and a .5 mfd. paper condenser or
larger if convenient. A circuit diagram is given below. When
using this output meter, select a range on the meter which
gives a convenient reading, depending on the output voltage
obtained from the receiver.

Quiput Valve of Recevey

(a) LF. ALIGNMENT INSTRUCTIONS.

NOTE.—Individual instructions are included in the ser-
vice data for each Radiola.

I. Place the Radiola and modulated oscillator in con-
venient positions for working.

2. With the existing clip removed, connect the valve clip
of the modulated oscillator output cable to the control grid
cap of the converter valve, and connect the earth tip of the
cable to the earth terminal of the receiver.

3. Connect an output meter in the plate circuit of the
output valve as shown in Fig. 4.

4. Switch the receiver on. In the event of the receiver
under test using indirectly heated valves, a space of 30 seconds
should be allowed before making adjustments, to enable the
valves to assume their normal operating characteristics.

5. Set the station selector pointer of the receiver to 550
kilocycles or 550 meters, and turn the remaining controls to
their maximum clockwise position.

6. Select the specified intermediate frequency on the
modulated oscillator by means of the range switch and fre-
quency control, and turn the modulated oscillator battery
switch to the "MOD. ON" position.

7. Adjust the modulated oscillator attenuator so that a
small deflection is observed on the output meter. During the
I.F. alignment the modulated oscillator signal should be main-
tained at the lowest level that will give a good output indico-
tion.

8. Reference to the layout diagrams of the receiver under
test will show the LF. transformer adjustments numbered in the

Paper Coudensev
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Fig. 4—Output meter.
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order in which they should be carried out. Beginning with
adjustment No. I, a non-metallic insulated screw-driver is used
to adjust the trimmer screw to a point where the maximum
output reading is obtained. When the output meter reading
becomes excessive, it should be reduced by adjusting the
modulated oscillator attenuator. The volume control must not
be used, as. inaccurate alignment will result if it is altered
from the maximum clockwise position. Continue adjustments
2, 3, etc., in the same manner (refer tc layout diagrams).
After completing this procedure, adjust all trimmers in the same
order a second time for final alignment. The L.F. transformer
alignment will then be complete.

WARNING.

By screwing the adjustment screws down hard it is some-
times possible to obtain another peak reading. This adjust-
ment is incorrect and must be ignored.

(b) R.F. ALIGNMENT INSTRUCTIONS
on
"MEDIUM WAVE" RADIOLAS

NOTE—R.F. adjustments are made after the I.F. trans-
former alignment has been completed. Individual instructions
are included in the service data for each Radiola.

RADIOLAS 155, 156, 157, 158, 159.

[. After the I.F. alignment has been completed, remove
the clip of the modulated oscillator output cable from the
control grid of the converter valve, and insert the tip attached
to this clip into the aerial terminal of the receiver. Replace
the grid clip which was removed from the converter valve
prior to the L.F. transformer alignment.

2. Set the station selector pointer of the receiver to 1,400
kilocycles.

3. Set the modulated oscillator frequency at 1,400 kilo-
cycles, by means of the range switch and frequency control,
and turn the modulated oscillator battery switch to the "MOD.
ON" position.

4. Tune the receiver to the modulated oscillator signal,
and adjust the modulated oscillator attenuator so that a small
deflection is observed on the output meter. During the R.F.
alignment the modulated oscillator signal should be main-
tained at the lowest level that will give o good output
indication.

5. Reset the station selector pointer of the receiver at
1,400 kilocycles, and adjust the oscillator trimmer of the vari-
able condenser with a non-metallic screw-driver to a point
where the maximum reading is obtained on the output meter.

6. Adjust the R.F. and aerial trimmers, in their correct
order (refer to layout diagrams), to give maximum output.

7. Tune the station selector of the receiver carefully to the
highest reading on the output meter, and readjust the R.F.
and aerial trimmers.

8. Switch the modulated oscillator off and disconnect it
from the receiver. Connect the aerial and an earth wire to

the receiver, then tune a broadcasting station of wave length
between 450 and 550 meters. If the receiver is out of calibra-
tion, reset the pointer by lcosening the set screws so that the
calibration at the top end of the dial is correct. Next, repeat
instructions Nos. 5, 6 and 7. This will bring the stations at the
bottom end of the dial into correct calibration. The R.F.
alignment will now be complete.

- NOTE—These receivers use a fixed padding condenser
which is matched to the oscillator coil, thus eliminating a
padding adjustment.

RADIOLETTES 31 AND 32,

Proceed with the above R.F. alignment instructions, setting
the station selector pointer at 214 meters instead of 1,400
kilocycles.

RADIOLETTE 35.

As this receiver does not employ a radio frequency stage,
instructions 6 and 7 apply to the aerial trimmer adjustment
only. Otherwise the above procedure is followed.

(c) R.F. ALIGNMENT INSTRUCTIONS
on
"WORLD RANGE" RADIOLAS
MEDIUM WAVE BAND.

NOTE.—Individual instructions are included in the service
data for each Radiola.

RADIOLAS 249, 302, 250, 251, 303, 252, 253, 254.

|. After the |.F. alignment has been completed, connect
the valve clip of the modulated oscillator output cable to the
aerial terminal of the receiver, and turn the range switch to
the medium wave position. Replace the grid clip which was
removed from the converter valve prior to the I.F. alignment.

2. Set the station selector pointer of the receiver at 1,400
kilocycles.

3. Set the modulated oscillator at 1,400 kilocycles, by
means of the range switch and frequency control, and turn
the modulated oscillator battery switch to the "MOD. ON"
position,

4. Tune the receiver to the modulated oscillator signal,
and adjust the modulated oscillator attenuator so that a small
deflection is observed on the output meter. During the R.F.
alignment the modulated oscillator signal should be maintained
at the lowest level that will give a good output indication.

5. Reset the station selector pointer at 1,400 kilocycles,
and adjust the medium wave oscillator coil trimmer (refer to
layout diagram) with a non-metallic screw-driver to a point
where the maximum reading is obtained on the output meter.
When the output meter reading becomes excessive, it should
be reduced by the oscillator attenuator.

6. Adjust the R.F. and aerial trimmers in their correct
order (refer to layout diagram) to give the maximum output.



7. Tune the station selector carefully to the highest read-
ing on the output meter, and readjust the R.F. and aerial
trimmers,

8. Set the modulated oscillator frequency at 600 kilo-
cycles by means of the frequency control.

9. Tune. the receiver to the oscillator signal, and adjust
the oscillator attenuator so that a small deflection is observed
on the output meter.

10. Adjust the padding condenser adjustment screw (re-
fer to layout diagram) with a non-metallic screw-driver while
rocking the station selector back and forth through the modu-
lated oscillator signal. The adjustment is correct when the
highest reading is obtained on the output meter.

['l. Switch the modulated oscillator off and disconnect
it from the receiver. Connect an aerial and an earth wire to
the receiver, then tune a broadcasting station of wave length
between 450 and 550 meters. If the receiver is out of calibra-
tion, reset the pointer by loosening the set screws so that the
calibration at the top end of the dial is correct. Next, repeat
instructions Nos. 5, 6 and 7. This will bring the stations at the
bottom end of the dial into correct calibration. The R.F.
alignment will now be complete.

RADIOLETTE 33 AND RADIOLA 248.

For the alignment of the 33, proceed with the above
medium wave band R.F. alignment instructions, setting the
station selector pointer at 214 meters, instead of 1,400 kilo-
cycles, as directed in instructions 2 and 5. As these receivers
do not employ an R.F. stage, instructions 6 and 7 apply to the
aerial trimmer adjustment only.

(d) R.F. ALIGNMENT INSTRUCTIONS
on

"WORLD RANGE" RADIOLAS
SHORT WAVE BAND.

NOTE.—individual instructions are included in the service
data for each Radiola.

I. After the Medium Wave R.F. alignment has been com-
pleted, connect the valve clip of the modulated oscillator out-
put cable to the aerial terminal of the receiver, and turn the
range switch to the short wave position.

2. Set the station selector pointer of the receiver to 20
meters.

3. Set the modulated oscillator frequency at 20 meters,

by means of the range switch and frequency control, and turn
the battery switch to the “MOD. ON" position.

4. Adjust the short wave oscillator coil trimmer, by turning
the screw in an anti-clockwise direction, to the first position
where the maximum output reading is obtained. Check for
the image signal which should be received at about 21.4 meters
on the dial. It will probably be necessary to increase the
output from the modulated oscillator for this check. Retune
the receiver to 20 meters, and decrease the output of the
modulated oscillator to its previous value.

5. Tune the short wave R.F. coil trimmer by turning the
screw in a clockwise direction to the first position where the
maximum output reading is obtained, while rocking the station
selector back and forth through the modulated oscillator signal.

NOTE.—It will be noticed on the short wave band that
the osciliator and R.F. trimmers have two positions at which the
signal will give maximum output. The position which uses the
lower trimmer capacitance obtained by turning the screw in
an anti-clockwise direction is the proper adjustment for the
oscillator, while the position that uses the higher capacitance
is proper for the R.F. trimmer.

6. Leave the station selector at the setting giving the
maximum reading in instruction No. 5, and adjust the short
wave aerial coil trimmer until the maximum output is obtained.
The short wave band R.F. alignment will then be complete.

RADIOLETTE 33 AND RADIOLA 248.

As these receivers do not employ an R.F. stage, instruc-
tion No. 5 is omitted. Otherwise the above instructions should
be followed.



SERVICE DATA.
Radiolettes 31 and 32

ELECTRICAL SPECIFICATIONS.

VoltagerRating .. ... ..
Frequency Rating ... ...

{Special instruments m

190 - 260 Volts,
50- 60 Cycles.

ade for other voltage

and frequency ratings)

Power Consumption .. ...

former .. . .
VALVES AND CIRCUITS.

6D6  R.F. Amplifier.
6A7 Detector Oscillator.

50 WATTS.
200 - 550 Metres.
175 Kilocycles.
Type D 33.

{1,600 Ohms.

Type T.G.1.

6B7 I.LF. Amplifier, Detector, AV.C. und Audio

Amplifier,
42 Output Pentode.
80 Rectifier.

CHASSI\S Enpo Ass'y. N°IG58.

GENERAL CIRCUIT DESCRIPTION.

The Radiolettes 31 and 32 are "Medium Wave" five
valve A.C. operated superheterodyne receivers with a tuning
range from 200-550 meters (1,500-550 kilocycles).

The signal from the aerial is applied to the control grid
of the 6D& R.F. amplifier, after magnification by the cerial
coil (T-1), the secondary of which is tuned to the frequency
of the signal by the front unit of the variable condenser
(C-2). After amplification by the 6D6, the signal is applied
by the secondary of the R.F. coil (T-2), which is tuned by the
centre section of-the variable condenser (C-4), to the control
grid of the 6A7 converter. Combined with the R.F. signal in
the 6A7 converter is the local oscillator signal, which is 175
kilocycles higher in frequency than the signal being received
this difference in frequency remains at 175 K.C. throughout the
tuning range of the instrument, owing to the design of the
oscillator coil (T-3). the variable condenser (C-6) and the
padding condenser (C-7).

The I.F. signal (175 K.C.), produced by the combining of
the two signals within the 6A7, appears in the plate circuit
of this valve where it is selected by the first I.F. transformer
(T-4) ond applied to the control grid of the 6B7 valve. The
I.F. signal is amplified by this valve and is transferred by the
second L.F. transformer (T-5) to the diode plates of the 6B7
for rectification across Resistors R-9 and R-10. The secondary

GA7

\ 6B7.
r .

I F. TrRANS, ADJUSTMENTS.

IN AbJusTMENT ORDER.

Eowan. TRANSFORMER =T6.
PartT N¢ I5 - 50~

LOUDSPEAKER LoubsPeaker D33 PART N2 I7 - 40~
TRANsFORMER TGl ParT NOHG2- 1O V.
' 100~
VoLume STATION
CoNTROL SELECTOR
Ro9.

Fig. 5.—Layout diagram (top view), (31 and 32).
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of the first LF. transformer (T-4) and the primary of the
second |.F. transformer (T-5) are tuned to 175 K.C. by trimmer
condensers. The primary of T-4 is not tuned by a condenser,
but is designed to resonate at 175 K.C.

The rectification of the LF. signal, in the diode circuit
of the 6B7, produces a D.C. voltage, which is applied (via
filter R-11 and C24) as a grid bias to the control grid
circuits of the 6A7 converter and 6Dé R.F. amplifier to give

automatic volume control.

The volume control (R-9) selects the amount of audio
signal, in the diode circuit of the 6B7, to be applied to

with the loud specker field winding utilised as a filter reactor
in conjunction with two high capacity condensers, C-22, C-23.
Mounted at the rear of the chassis frame is a local distant
switch, which connects an additional 3000chms resistor (R-2)
in series with the normal 1,2000hms cathode bias resistor (R-1)
of the 6D6 and 6A7 valves.

I.LF. ALIGNMENT.

This receiver uses one stage of L.F. amplification, which
includes two 1.F. transformers. These transformers are tuned
to resonance (175 K.C.) by two trimmer condensers, which

have adjustments (Nos. | and 2) situated in the chassis end

Power SuppLy
CoNNECTION PaNeL -
ParT N?I503.

CHassis END
Ass'y.— COMPLETE.
ParT N22479,

\

VariaBLE CONDENSERS,

C2,C4,Cq.
ParT N°2A,

LocAL~-DisTANT
%2? SWITCH.

ParT N¢196.

2N F TRANSFORMER-T5.
Coi. UniT. Part N22.80
CoiL BA‘.‘7E. ParT N? 23,

OsciLLaTor CoiL-T3,
/PART N¢ 2329,

éﬁ@

C
18

C3
4@
FCoiL=
R.F. ADJUSTMENTS o VC.LINE. Az$%l;?};q")."l.
IN ADJUSTMENT ORDER: 7
U @ = %@ Gﬁ;u,‘;’q 57| F TR ANS FORMER:T4
y 0 Tlmp 6D6 CoiL UNiT. PART N?28|
; o757 Jlco Base. ParT N*87)
o NG ) (%)
/ N 00 14
PaneL N?14812. VoLume ConTroL Cé CII\R\IO\ Ci3 PanEL N°Z
Propucep From 18-5-36. R9
ParT N2 588 R7 Ras
) Aeriar Coi -TI.
L ParT N°29,

Fig. 6.—Layout diagram (underneath view), (31 and 32).

the control grid of the same valve. The output of the 6B7
is resistance capacity coupled to the 42 output pentode to
be amplified again for reproduction by the loudspeaker.
Correct matching between the output valve and the loud-
speaker is carried out by the transformer T.G.1. on the loud-
speaker frame.

Socket voltages for all valves are supplied by a power
unit employing a transformer (T-6) and an 80 valve rectifier,

assembly on the left side of the receiver. See fig. 5.

Full L.LF. alignment instructions appear on page 6.

R.F. ALIGNMENT.

The R.F. adjustments (Nos. 3, 4 and 5) are situdted on
the variable condenser, which is mounted below the chassis.
Reference to fig. 6 will show the R.F, adjustments, and detailed
alignment instructions are given on page 7.



CONTINUITY TESTING SCHEDULE RADIOLETTES 31 AND 32.

N.B.—AIll readings to be made with valves withdrawn.

TEST BETWEEN
Each plate 80 to chassis separately.
Control grid 42 output pentode to chassis.
Screen grid 42 output pentode to chassis.
Cathode 6B7 second detector to chassis.

Cathodes 6A7 converter and 6D6 R.F. amplifier
to chassis.

AVC line to chassis (See fig. 6).

Cathode 42 output pentode to chassis.

Control grid clip 6B7 second detector to
chassis,

Diode plates 6B7 second detector to chassis.

Plate 6B7 second detector to chassis.

Screen grid 6B7 second detector to chassis.

Aerial terminal to chassis.
Screen grid 42 output pentode to plate 6D6

R.F. amplifier.
Screen grid 42 output pentode to plate 6A7
converter.

Screen grid 42 output pentode to plate 6B7
second detector.

Screen grid 42 output pentode to plate oscilia-
tor section 6A7 converter.

Filament 80 to plate 42 output pentode.

Screen grid 42 output pentode to screen grid
of 6D6, 6A7, 6B7 valves.
Screen grid 42 output pentode to plate 42.

Filament 80 to screen grid 42 output pentode.
AVC line to control grid clip 6A7 converter.
Diode plates 6B7 second detector to AVC line.

Cathode 6A7 converter to grid oscillator sec-
tion 6A7.

AVC line to control grid clip 6D6 R.F.
amplifier,

Across power cable,

Across heaters 42 output pentode.

Across filoment 80.

Plate 6B7 second detector to control grid 42
output pentode.

Fixed plates C-6 to coil end of padding con-
denser C-7.

CORRECT READING

300 ohms.
300,000 ohms.
60,000 ohms.

2000 ohms.
1200 ohms — 4200 ohms

relative to position of
L.D. switch.
No reading {over 2 meg-

ohms).
400 ohms.

No reading.

(500,000 ohms.)

300,000 ohms — 550,000
ohms with rotation of
volume control.

160,000 ohms.

20,000 ohms.

Continvity.
Continuity.

Continvity.
100,000 ohms.
20,000 ohms.

2000 ohms.

40,000 ohms.
300 ohms.
1,600 ohms.
Continuity.
No reading
(13 megohm).
60,000 ohms,
Continuity.
Continuity.
Continuity.
Continuity.

No reading

(3 megohm).

Continuity.

PROBABLE CAUSE OF IRREGULAR READING

T-6 secondary open circuit. Wiring open circuit.

R-13 short circuit or open circuit.

R-3, R-4 short circuit or open circuit. C-20,
C-21, C-22, C-23, C-8 or C-18 short cir-
cuit. Wiring short circuit to chassis.

R-8 short circuit or open circuit. C-12 short
circuit.

R-1, R-2 short circuit or open circuit, C-19 short
circuit. L.D. switch fculty.

C-24 short circuit. Frame of variable condenser
short circuiting to chassis.

R-14 short circuit or open circuit. C-17 short
circuit.

T-4 secondary open circuit. R-7 short circuit.or
open circuit. C-I1 short circuit.

T-5 secondary open circuit. Volume control R-9
faulty. R-10, R-8 short circuit or open cir-
cuit. C-13 short circuit.

C-15 short circuit. T-5 primary short circuit
or open circuit.

R-4 short circuit or open circuit. C-20 short
circuit.

T-1 primary open circuit.

T-2 primary open circuit,

T-4 primary open circuit.
R-12 short circuit or open circuit.

T-3 primary open circuit. R-6 short circuit or
open circuit.

Loudspeaker field open circuit or short circuit.
Loudspeaker transformer T.G.1. primary
open circuit or short circuit.

R-3 short circuit or open circuit.

Loudspeaker transformer T.G.l. primary open
circuit.

Loudspecker field open circuit or short circuit

T-2 secondary open circuit.

R-11 short circuit or open circuit. T-5 secondary
open circuit,

R-5 short circuit or open circuit.

T-1 secondary open circuit.

T-6 primary open circuit. Power cable open

circuit.

T-6 heater winding open circuit. Wiring open
circuit.

T-6 filament winding open circuit. Wiring oper
circuit.

C-16 short circuit.

T-3 secondary open circuit.
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Fig. 7—"L" type chassis end assembly.

{Produced prior to 18-5-36}

SERVICE NOTES.

All parts on the chassis may be made conveniently
accessable by making use of the hinging feature of the
chassis ends. To hinge, remove two screws nearest the foot
and loosen the other two screws. Unsolder the two or thres
necessary leads and hinge the chassis end back. Self-tapping

screws are used to eliminate the use of nuts.

VARIABLE CONDENSER AND VOLUME CONTROL
UNIT.

The variable condenser and volume control unit is re-
moved as follows:—

I. Remove the chassis and speaker stays from the front
of the chassis.

2. Remove the loudspeaker.

3. Disconnect all leads from the variable condenser and
volume control.

4. Remove three nuts and washers on the top of the
chassis holding the unit to the chassis.

NOTE.

It is important that the variable condenser be mounted
by means of the rubber bushes and kept insulated from the
chassis since the frame of the variable condenser is connected
to the A.V.C. circuit.

SOCKET YOLTAGES.

Chassis  Chassis Chassis
Val to to to Plate
alve. Cathode Screen Grid Plate Current  Heoter
(C) Volts (SG) Volts {P) Volts M.A. Volts
6D6 R.F. Amplifier ... 6.0 55 - 245 1.0 6.3
6A7 converter .. 6.0 55 245 0.5 6.3
., Oscillator ... — — {70 3.0 —_
6B7 Reflex Amplifier 2.5 55 1o0* 1.2 6.3
42 Pentode .. 14.0 245 230 30.0 6.3
80 Rectifier 600/300 volts, 45 m.a. total
current. 5.0

Measured with

Controls in maximum clock-

* Cannot be measured accurately with ordinary voltmeter.
240 volts A.C. supply. No signal input.

wise postion. D.C. voltmeter used as suggested on page 3.
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Code | Fort COILS Code | Port RESISTORS Code | Part CONDENSERS
ode |\ . No. ’ No. ’
| 29 |Aerial Coil RI 1,200 chms, Wire Wound Ci 10-50 mmfd. Mica Trimmer
T2 2327 |R.F. Coil R2 3,000 ohms, & watt C2 2A |Variable Condenser
T3 2329 {Oscillator Coil R3 40,000 ohms, | watt C3 10-50 mmfd. Mica Trimmer
T4 871 [First I.F. Transformer R4 20,000 ohms, | watt C4 2A |Variable Condenser
15 23 |Second |.F. Transformer R5 40,000 ohms, 3 watt C5 10-50 mmfd. Mica Trimmer
Tb 15 {Power Transformer, 50~ R6 20,000 ohms, % watt Cé 2A {Variable Condenser
T6 17 |Power Transformer, 40~ R7 500,000 ohms, % watt c7 80  |900 mmfd. Mica Padding Con.
Té 1162 |Power Transformer, 100~ RE 2,000 ohms, Wire Wound C8 43 |.05 mid. Paper Tubular Cond.
R9 588 (250,000 ohms, Volume Control C9 100-200 mmfd. Mica Trimmer
RIO 300,000 ohms, % watt CI0 | 39 |01 mfd. Paper Tubular Cond.
RI1 13 megohms, 3 watt Cli | 73 [200 mmfd. Mica Condenser
RI2 100,000 ohms, % watt Cl2 S mfd. 25 V. Electrolytic Cond.
RI3 300,000 ohms, % watt CI3 | 73 |200 mmfd. Mica Condenset
R14 400 ohms, | watt Cl4 10-50 mmfd. Mica Trimmer
Ci5 1} 78 {700 mmfd. Mica Condenser
Clé6 | 39 |.01 mfd. Paper Tubular Cond.
Ci7 25 mfd. 25 V. Electrolytic Cond.
Ci8 | 40-41 |-02-03 mfd. Paper Tubular Cond
Cl9 | 45 |25 mfd. Paper Tubular Cond.
C20 | 45 .25 mfd. Paper Tubular Cond.
C21 | 45 |25 mfd. Paper Tubular Cond.
C22 | 246 |8 mfd. 500 V. Electrolytic Cond.
C23 244 |4 mfd. 350 V. Electrolytic Cond.
C24 | 43 |.05mfd. Paper Tubular Cond,

Fig. 8.—Circuit data (31 and 32).



Radiolette 33

ELECTRICAL SPECIFICATIONS.

Voltage Rating
Frequency Rating 50-60 Cycles.

(Special instruments made for other voltage
and frequency ratings)

Power Consumption .. e 50 Watts.
Tuning Ranges ... .. .. - (a) 200-550 Metres.
(b} 19-50 Metres.
Intermediate Frequency ... ... 460 K.C.
Loudspeaker ... e Type D52
Loudspeaker Field Coil Resistance 1600 ohms
Loudspeaker Audio Transformer ... Type T.G.1

VALVES AND CIRCUITS.

bA7 Detector-oscillator,

6D6  LF. Amplifier,

6B7 I.F. Amplifier, Detector, A.V.C. and Audio Amplifier.
42 Output Pentode.

80  Rectifier

GENERAL CIRCUIT DESCRIPTION.

The Radiolette 33 is a ""World Range" five valve A.C.
operated superheterodyne receiver, which has two tuning
ranges.

(1) 200-550 metres (1500-550 kilocycles), which covers the
standard medium wave broadcasting band.

(2) 19-50 metres, which includes four short wave broad-
casting bands.

Two separate groups of tuning coils are used. A dual
position range switch is used to select the coils covering the
range it is desired to tune.

The incoming signal, after magnification by the aerial coil
(T-1 or T-2), is applied to the control grid of the 6A7 con-
verter. The secondary of the aerial coil is tuned by the front
section of the variable condenser (C-4). A local oscillator
signal, which is derived within the elements of the converter
valve, is combined (heterodyned) with the R.F. signal to
produce the LF. or beat frequency. The difference of 460
K.C., between the incoming R.F. frequency and the local
oscillator frequency, remains constant throughout both tuning
ranges of the receiver. The inherent design of the oscillator
coils (T-3 and T-4) in conjunction with the variable condenser
(C-18) and padding condensers (C-13-C-14 and C-16) make
this possible.

The L.F. signal in the plate circuit of the 6A7 is admitted
through the first I.F. transformer (1-5) to the 6Dé LF. amplifier.
Here it is boosted by the gain of the valve and is applied
through the second |.F. transformer (T-6) to the control grid
of the 6B7 valve. After amplification by the 6B7, the LF.
signal is transferred by the third LF. transformer (T-7) to ths
diode plates of the same valve for rectification across resistors
R-15 and R-16. The plate circuit of the converter, the grid

190-260 Volts.

circuit of the LF. amplifier, the plate circuit of the LF.
amplifier, the grid circuit of the 6B7, ond the plate circuit
of the 6B7 are all tuned by compression type trimmer con-
densers to 460 K.C. The LF. signal is by-passed by C-25 in
the grid circuit, and by C-31 in the plate circuit of the 6B7.
After rectification, the L.F. carrier is filtered by resistor R-16
and condensers C-28 and C-25 (via C-26).

The rectification of the LF. signal in the diode circuit
of the 6B7 produces a D.C. voltage across resistors R-15 and
R-16 proportional to the signal being received, and this voltage
is applied (via filter R14 and C35) as a grid bias to the
control grid circuits of the 6A7 and 6D6 valves to give auto-
matic volume control.

The audio signal developed across R-15 (volume control)
is applied to the control grid of the 6B7 (via coupling con-
denser C-26). The volume control (R-15) is a variable resist-
ance control, which allows the magnitude of the audio signal
impressed on the control grid of the 6B7 to be adjusted as
desired.

The series and parallel impedances of T-6 and C-25,
respectively, are negligible to audio frequencies. Amplified
by the 6B7 the audio signal is then coupled through a
resistance-capacity circuit to the 42 output pentode. I.F.
transformer T-7 and condenser C-31 have negligible imped-
ances to audio frequencies.

The loudspeaker is matched to the output of the 42 by
the transformer T.G. 1,

The power unit consists of a transformer T-8, an 80 valve
rectifier, and the 1600 ohms field winding of the loudspeaker
serves as a filter reactor in conjunction with two high capacity
electrolytic condensers, C-38 and C-39.

The sensitivity control is o three-point switch, which
reduces or increases the sensitivity of the receiver by varying
the bias voltage on the cathodes of the 6A7 and 6Dé valves.

I.LF. ALIGNMENT.

This receiver employs two I.F. stages which include three
I.F. transformers (T-5, T-6, T-7). Five trimmer condensers align
these transformers to resonance (460 K.C.). Align first the
third I.F. transformer adjustment (No. 1) situated on the top
of the chassis (see Fig. 9), and continue with adjustments
2, 3, 4 and 5 located below the chassis. See Fig. 10.
LF. alignment instructions in detail appear on page 6.

R.F. ALIGNMENT.
MEDIUM WAVE.

Reference to Fig. 10 will show the location of the medium
wave coil adjustments (Nos. 4, 7, and 600 K.C. padding
condenser). Beginning with No. 6 (oscillator trimmer), refer
to page 7 for full alignment instructions.

SHORT WAVE.

Refer to Fig. 10 for the iocation of the Short Wave coil
adjustments (Nos. 8 and 9). Beginning with No. 8 (oscillator
trimmer), refer to page 8 for full alignment instructions.



VARIABLE CONDENSERS.
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Fig. 9.—Layout diagram (top view), (33).
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CONTINUITY TESTING SCHEDULES RADIOLETTE 33.

N.B.—All readings to be made with valves withdrawn.

TEST BETWEEN.

Chassis to each plate 80 separately.
Chassis to filament 80.

Chassis to cathode 42 output pentode.
Chassis to control grid 42 output pentode.
Chassis to plate 6B7 second detector.

Chassis to screen grid 6B7 second detector.
Chassis to control grid clip 6B7 second detector.

Chassis to cathode 6B7 second detector.
Chassis to diode plates 6B7 second detector.

Chassis to aerial terminal.
range switch.

Chassis to AVC line.

In both positions of
(See Fig. 10).

Chassis to frame of variable condenser.
Chassis to cathode 6A7 converter or 6D6 I.F.
amplifier.

Screen grid 42 output pentode to plate 42.

Screen grid 42 output pentode to plate detector
section 6A7 converter.

Screen grid 42 output pentode to plate 6D6 LF.
amplitier.

Screen grid 42 output pentode to plate oscillator
section 6A7 converter. In both positions of
range switch.

Screen grid 42 output pentode to plate 6B7 second
detector,

Screen grid 42 output pentode to screen grid 6A7
converter.

Screen grid 42 output pentode to screen grid 6B7
second detector.

Plate 6B7 second detector to control grid 42 output
pentode.

Control grid clip 6A7 converter to AVC line. In
both positions of range switch.

Diode plates 6B7 second detector to AVC line,

Control grid clip 6D6 1.F. amplifier to AVC line.

Cathode to grid oscillator section 6A7 converter.

Fixed plates C-18 to coil end of padding condensers
C-13-C-14 and C-16, in both positions of range
switch.

Across heaters 6A7 converter.

Across power cable.
Across filament 80.

CORRECT READING.

300 ohms.
71,600 ohms.

400 ohms.
300,000 ohms.
170,000 ohms.

130,000 ohms.

No reading.

{(; megohm.)

2,000 ohms.

300,000 - 600,000 ohms
with  rotation  of
volume control.

Continuity.

No reading (over 2
megohms).

Continuity.

3,500 ohms, 2,600
ohms, 600 ohms, re-
lative to position of
sensitivity control.

350 ohms.

300 ohms.

Continuity.
20,000 ohms.

100,000 ohms.
40,000 ohms.
i 40,000 ohms.

No reading
(+ megohm).
100,000 ohms.

No reading

(12 megohms).
Continuity.
60,000 ohms.
Continuity.

Continuity.

Continuity.
Continuity.

PROBABLE CAUSE OF IRREGULAR READING.

T-8 secondary open circuit. Wiring open circuit.

Loudspeaker field open circuit. R-4, R-5, short circuit
or open circuit. C-34, C-36, C-37, C-38, C-39,
C-12 or C-b, short circuit. Wiring short circuit
to chassis.

R-19 short circuit or open circuit. C-33 short circuit.

R-18 short circuit or open circuit.

C-31 short circuit. T-7 primary short circuit or open
circuit.

C-24 short circuit.

T-6 secondary open circuit. R-12 short circuit or
open circuit. C-25 short circuit.

R-13 short circuit or open circuit, C-27 short circuit.

T-7 secondary open circuit. R-13, R-16, short circuit
or open circuit. Volume control faulty. C-28
short circuit.

T-1 or T-2 primary open circuit,
faulty.

C-3, C-35, short circuit.

Range switch

Earth connections to C-4, C-18 open circuit.
R-10, R-3, R-6, R-2, short circuit or open circuit.
Sensitivity control faulty. C-5, C-19, short circuit.

Loudspeaker transformer T.G.1. primary open circuit.

T-5 primary open circuit. R-9 short circuit or open
circuit.

T-6 primory open circuit.

T-3 or T-4 primary open circuit. R-8 short circuit or
open circuit. Range switch faulty.

T-7 primary open circuit. R-17 short circuit or open
circuit.
R-4 short circuit or open circuit.

R-4, R-11, short circuit or open circuit.

C-32 short circuit.

T-1 or T-2 secondary open circuit. R-1 short circuit
or open circuit. Range switch faulty.

T-7 secondary open circuit. R-14 short circuit or
open circuit.

T-5 secondary open circuit.

R-7 short circuit or open circuit.

T-3 or T-4 secondary open circuit. Range swrich
faulty.

T-8 heater winding open circuit.
circuit.

T-8 primary open circuit. Power cable open circuit.

T-8 filament winding open circuit. Wiring open
circuit,

Wiring open



Valve

6A7 Converter
Oscillator
6D6 LF. Amplifier

* Cannot be measured accurately with ordinary voltmeter.

Chassis ~ Chassis Chassis
to to to Plote Vol
Cathode Screen Grid Plate(P) Current  Heater ve.
(C) Volts (SG) Volts ~ Volts ~ M.A. Volts
3.0 55 240 1.5 6.3 6B7 Reflex Ampl
— — 170 3.0 — 42 Pentode ... ..
3.0 55 240 3.0 6.3 80 Rectifier ... ...

SOCKET VOLTAGES.

Measured ai 240 volts A.C. supply.

Cathode Screen Grid

ifier

Chassis
to

t.5

Chassis  Chassis
to to Plate
Plate Current  Heater
(C) Volts (SG}Volts (P) Volts  M.A. Volts
30* 60* .0 6.3
240 220 30.0 6.3

4.5

600,/300 volts 50 M.A. total current 5.0
No signal input.

Controls in maximum clockwise

position. D.C. voltmeter used as suggested on page 3.
T, Ci. GAT JCalaTs CofngD6[RM C.?'L. 41
(‘;Lo_ i
A :1[644
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;_CC v Q|s
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2 (33
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Seusihiviky Ry Ra
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C O] .t [% 1 RS |Goow
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(36 = . 1 e <}
lee b
(8 (39
L I
200-1260 100-230.
Volrs AC. Blue TG
% 3 Dial ﬂl
Yellow, Sleeviug. Tl Lawmps
Code | Port colLs. Code | frt | CONDENSERS. Cods | Fatt CONDENSERS.
No. No. No. )
Ti 2028 |Aerial Coii, 200-550 Metres Ci 5-20 mmf. Mica Trimmer C32 0l mf. Paper Cond.
T2 2028 | Aerial Coil, 19-50 Metres C2 5.20 mmf, Mica Trimmer C33 5 mf. 25 V. Elect. Cond.
T3 2029 |Osc. Coil, 200-550 Metres C3 .05 mf. Paper Cond. C34 .03 mf. Paper Cond.
T4 2029 {Osc. Coil, 19-50 Metres C4 1514 |Variable Condenser C35 05 mf. Paper Cond.
T 1524 |First I.F. Transformer Cs .I mf. Paper Cond. C36 .1 mf. Paper Cond.
T6 1525 |Second I.F. Transformer Cé .05 mf. Paper Cond. C37 .5 mf. Paper Cond.
T7 | 1531 |Third L.F. Transformer c7 50 mmf. Mica Cond. C38 | 1570 |8 mf. 500 V. Elect. Cond.
T8 1517 |Power Transformer, 50~ Cs8 130 mmf. Mica Cond. C39 | i570 |8 mf. 500 V. Elect. Cpnd.
518 [Power Transformer, 40~ Cs 10-50 mmf. Mica Trimmer C40 10 mmf. Mica Cond. in paral-
1519 |Power Transformer, 110 Volts cio 10-50 mmf. Mica Trimmer lel with C2
- Cll 130 mmf. Mica Cond.
RESISTORS. Ci2 .05 mf. Paper Cond.
RI 100,000 ohms,  watt CI3 | 1592 {10-50 mmf. Mica Trimmer
R2 2,000 ohms, ¥ watt Cl4 | 1592 |390 mmf. Mica Padding Cond.
R3 900 chms, ¥ watt Cls 5-20 mmf{. Mica Trimmer
R4 40,000 ohms, | watt Clé 2,800 mmf. Mica Padding Cond
RS 30,000 ohms, | watt Ci7 5-20 mmf. Mica Trimmer
Ré& 600 ohms, % watt Cli8 | 1514 |Variable Condenser
R7 60,000 ohms, & watt Ci9 .1 mf. Paper Cond.
R8 20,000 ohms,  watt C20 130 mmf. Mica Cond.
R 300 ohms, % watt C21 10-50 mmf. Mica Trimmer
RIO 600 ohms, % watt C22 10-50 mmf. Mica Trimmer
RI1T 100,000 ohms, % watt C23 130 mmf. Mica Cond.
RIZ 500,000 ohms, ¥ watt C24 .I mf, Paper Cond.
R13 2,000 ohms, § watt C25 200 mmf. Mica Cond.
R4 13 Megohms, ¥ watt C2¢ .01 mt. Paper Cond.
RIS | 1668 |300,000 ohms, Volume Cont. C27 5 mf. 25 V. Elect. Cond.
RI® 300,000 ohms, ¥ watt C28 200 mmf. Mica Cond.
R17 100,000 ohms, | watt C29 130 mm{. Mica Cond.
RI8 300,000 ohms, % watt C30 10-50 Mica Trimmer
RI19 400 ohms, | watt C31 700 mmf. Mica Cond.

Fig. 11.—Circuit data (33).
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ELECTRICAL SPECIFICATIONS.

A" Battery .
(Dial lomp off 0.54 amps.)
"B" Battery ... R 120 Volts 10-12 M A
41 Volts Bias

"C'" Battery . e o

Tuning range ... ...

2 Volts (0.60 amps.)

Radiolette 35

VALVES AND CIRCUITS.

|C4 |F,

200-550 Metres

iC6 Detector Osciliator.

Amplifier.

IB5 Detector A.V.C. and Audio Amplifier.
D4 Output Pentode.,

Intermediate frequency ... 460KC.
Loudspeaker ... . GENERAL CIRCUIT DESCRIPTION.
(Permanent Mognet) Type D50.
Loudspeaker Audio Trans- The Radiolette 35 is a ""Medium Wave' four valve battery
former . e Type T.G3A. operated receiver.
EARTH. A
1D4 IB5 1 C4
~ ) O O
Cig, Cr7,
ci8, Co. - ~
-~ Cio, Cn,
S/
No | F TQ.ANSFOFZMEQ-T4./ Cig,C.
CompLETE UNiT. ParT N*|76G. —
Coi UNIT. ParT N* 2336, |
CoiL Base. ParT Nt 2354 = 2 L L —/

VARIABLE CONDENSERS. = o]
TR ==Srd J
PaRT NeI755. )

1Cé

N°5 (C7)
N°6 (C2.

R.F ADJUSTMENTS.
IN ADJUSTMENT ORDER.

(N*6 Obscurved by Speaker)

15T |F TRANSFORMER. = T3,
CompLETE UNIT. PART N® 1765,
Coi UnNiT. PART N? 2335,

CoiL Base. PART N?2353.

—=—xr——mn,

L
' d

)

VoLUME
CONTROL.
RS

STaTION
SELECTOR.

| =
/E%\D :

]

BATTERY TONE
SWITCH. CONTROL
ParT N¢ 575,

Loupspeaker DEO.

ParT N° 16507

Fig. 12.—Layout diagram (top view), (35).
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LF. TRANS., ADJUSTMENTS.

IN ADJUSTMENT OR.DER.N
A EARTH. 2 T4

BAaTTERY CABLE.

PaRT NPTT72. S,

1C4

QsciLLaTOR CoiL-T2.
ParT N°I770.

24
PaNeL N°I768.

R | PANEL

Ne 1767,
N

|

ParT N22273. |@

(o

CHC)

e
N

AeriAL Col. =TI

BATTERY SwiTCH

ParT N°23865.

]

ParT N°IBT77.

LOUDSPEAKER
TRANSFORMER..
TG3A,

Fig. 13.—Layout diagram (underneath view), (35).

The tuning range of the instrument is from 200-550 meters
(1500-550 kilocycles).

The incoming signal, on entering the receiver from the
aerial, is coupled to the control grid of the 1Cé converter by
the aerial coil (T-1), the secondary of which is tuned by the
rear unit of the variable condenser (C-3). In the 1C6, the
R.F. signal is combined with the local oscillator signal, which
is 460 kilocycles higher in frequency than the incoming signal;
the oscillator coil (T-2) in conjunction with a unit of the
variable condenser (C-8) and padding condenser (C-6) keep
this difference in frequency constant throughout the tuning
range of the receiver. The intermediate frequency of 460
kilocycles, to which both the primaries and secondaries of the
[.F. transformers (T-3) and (T-4) are tuned, is produced by the
combination of the two signals within the 1C6 converter.

The I.F. signal, in the plate circuit of the 1C6, is applied
to the control grid of the 1C4 I.F, amplifier by the secondary
of the first I.F, transformer (T-3). The LF. signal is amplified
in the 1C4 and is applied by the secondary of the second I.F.
transformer (T-4) to one diode of the 1B5 second detector
for rectification across Resistors R-5 and R-6. A signal is
transferred (via C-20) to the other diode of the IB5, and a
D.C. voltage is produced in this circuit (across R-4), propor-
tional to the signal being received. This voltage is applied
as a bias voltage to the control grids of the ICé converter
and 1C4 LF. amplifier valves for automatic volume control.

An audio signal is developed across R-6 (volume control),

and as R-6 is a control of variable resistance, the amount of
audio signal applied to the control grid of the 1B5 (via C-23;
may be controlled as desired. The audio signal is amplified
in the 1B5 and thence is transferred through a resistance-
capacitance coupling circuit to the control grid of the D4
output pentode, where it is again amplified to a suitabie
magnitude for reproduction.

The output of the 1D4 is matched to the loudspeaker
by the step-down transformer T.G. 3A mounted beneath the
chassis.

The tone control is a two point switch, which connects
a .0l mfd condenser (C-24) between the plate of the IB5
and earth.

I.LF. ALIGNMENT.

This receiver has a single LF. stage including two L.F.
transformers which are tuned to resonance 460 K.C. by four
trimmer condensers. Reference to fig. 13 will show the adjust-
ments in their adjustment order (I, 2, 3, 4). |.F. alignment
instructions in detail appear on page 6.

R.F. ALIGNMENT.

The R.F. adjustments (Nos. 5 and 6) are situated on the
variable condenser. Refer to fig. 12 for their location and

adjustment order. Detailed R.F. alignment instructions appear
on page 7.



CONTINUITY TESTING SCHEDULE RADIOLETTE 35.

N.B. All readings to be made with the batteries disconnected, valves withdrawn, and battery switch on, unless stated to the

contrary.

TEST BETWEEN

Aerial terminal to chassis.

Plate 1D4 output pentode to chassis.

Frame of variable condenser to chassis.

A.V.C. diode plate 1B5 second detector (see fig.
13) to chassis.

C+ (black) battery cable to chassis.

B-— (black) battery cable to chassis.

B-+ 120V (orange) battery cable to chassis.

B+ 45V (blue) battery cable to chassis.

A— (black) battery cable to chassis.

Oscillator grid 1C6 converter to chassis.

Control grid clip 1C4 LF. amplifier or

control grid clip 1Cé converter to chassis.

A+ (red) battery cable to F+ all valves.

A-+ (red) battery cable to centre contact on dial
holder with dial lamp section of switch on.

B+ 120V (orange) battery cable to plate detector
section 1C6 converter.

B+ 120V (orange) battery cable to plate oscillator
section 1Cé6 converter,

B-+ 120V (orange) battery cable to plate 1C4 IF.
amplifier valve.

B+ 120V (orange) battery cable to screen grid
ID4 output pentode.

B+ 120V (orange) battery cable to plate 1B5 2nd
detector with switch off.

B+ 120V (orange) battery cable to plate D4
output pentode.

B+ 45V (blue) battery cable to screen grid 1Cé
converter.

B+ 45V (blue) battery cable to screen grid 1C4
LLF. amplifier.

C— 14V (white) battery cable to control grid 1B5
2nd detector.

C— 44V (green) battery cable to control grid 1D4
output pentode.

Diode rectifier plate 1B5 2nd detector to F+ |B5.

ANV.C. line (see fig: 13) to grid clips 1Cé con-
verter and 1C4 L.F. amplifier.

Plate 185 2nd detector to control grid 1D4 output
pentode.

Fixed plates of variable condenser C-8 to coil side
of padding condenser C-6.

A.V.C. diode plate 1B5 to control grid clips 1Cé
converter and 1C4 LF. amplifier.

Valve

|C6 Converter .
. Oscillator ...
IC4 I.F. Amplifier
I B5 Detector

CORRECT READING

Continuity.
No reading.
Continuity.
No reading
(13 megohms)
Continuity.
Continuity.
No reading.
No reading.
Continuity.
60,000 ohms
No reading.

Continuity.
Continuity.

Continuity.
50,000 ohms.
Continuity.
Continuity.
250,000 ohms.
300 ohms (approx.)
Continuity.
Continuity.
No reading
(12 megohms).
No reading
(500,000 ohms).
No reading
(600,000 ohms).
Continuity.
No reading.
Continuity.

No reading .
(12 megohms).

SOCKET VOLTAGES.

PROBABLE CAUSE OF IRREGULAR READING.

T-1 primary open circuit.

C-26 short circuit.

Earth connection to C-3, C-8 open circuit.
R-4 short circuit or open circuit.

Wiring open circuit.

Wiring open circuit.

C-9, C-26, C-27 short circuit.
C-4, C-15 short circuit.

Wiring open circuit.

R-1 short circuit or open circuit.
C-1 or C-14 short circuit.

Wiring open circuit.
Faulty dial lamp section of switch,

Battery switch faulty. B+ 120V cable open circuit.

T-3 primary open circuit.

T-2 primary open circuit.
circuit.

T-4 primary open circuit.

R-2 short circuit or open

Wiring open circuit.

R-8 short circuit or open circuit.

Loudspeaker transformer T.G.3A  primary open

circuit.

Wiring open circuit.

Wiring open circuit.

R-7 short circuit or open circuit.

R-9 short circuit or open circuit,

T-4 secondary open circuit. Faulty volume control

R-6, R-5 short circuit or open circuit.
T-1 or T-3 secondary open circuit.

C-25 short- circuit.
T-2 secondary open circuit.

R-3 short circuit or open circuit.
open circuit.

_ T-1 secondary
T-3 secondary open circuit.

Chassisto  Chassis to Chassisto Plate  Filament
Control Grid Screen Grid Plate (P}  Current Volts
Volts  {SG) Volts
0 45 1.0 2.0
— — 1.5 —
0 45 1.5 2.0
—|.5* — 0.25 2.0
—4.5% 120 6.0 2.0

ID4 Pentode ..

* Cannct be measured accurately with ordinary voltmeter.

Measured with controls in maximum clockwise position.

No signal input.

D.C. voltmeter used as suggested on page 3.

20



A Tty €6 L Cotn T T4 Nical Gl CrnTs CiaisCao. 1BS
f -n = :;%
5 7 [1SED %
| C‘ L G120y
EARTH | ’jI_CM L
Ra N Vol
s C7Cs OHALL1e
I Cownbvol
Ry
NICE D O G GV W
B\ Gvamgc +BI20
L ¢ ) A Blue +B45
I Black -8
N < Black -A.
L [ Black +¢C.
1 white-ls¢
Gveen ~43C

| ilamout Red +A2
Dial Lamp [T] Jo All Filaments Red + .

-0,

; . Part
Code F;lo;t COILS. Code ifo" RESISTORS. Code | i CONDENSERS,
- Cl1 05 mf. Paper Cond.
Aerial  Coil RI 50,000 ohms, % watt C2 10-50 mmf. Mvico Trimme:
TI’; '2;(;05 Oscillator Coil R?2 50,000 chms, ¥ wott C3 1758 |Variable Condenser
73 | 2353 |First LF. Tronsformer R3 '3 Megohms,  watt C4 I mf. Paper Cond.
T4 2354 |Second LF. Transformer R4 13 Megohms, ¥ watt Cs5 50 mmf. M[FG Cond.
RS 100,000 ohms, & watt Cb 410 mmf. Mica Padding Cond.
R&6 1507 {500,000 ohms, Volume Cont. C7 10-50 mmf. Mica Cond.
R7 13 Megohms, ¥ watt C8 1755 Wariable Condenser
R8 250,000 ohms, | watt C9 05 mf. Paper Cond.
RS ‘500,000 ohms, ¥ watt Clo 50 mmf. Mica Cond.
Cil 10-50 mmf. Mica Trimmer
| Ci2 10-50 mmf. Mica Trimmer
Ci3 50 mmf. Mica Cond.
Cl4 .05 mf. Paper Cond.
Ci5 Not used
Clé 30 mmf. Mica Cond,
Cci7 10-50 mmf. Mica Trimmer
Ci8g 10-50 mmf. Mica Trimmer
Cl9 30 mmf. Mica Cond,
C20 700 mmf. Mica Cond.
C21 200 mmf. Mica Cond.
C22 200 mmf. Mica Cond.
c23 05 mf. Paper Cond.
C24 01 mf. Paper Cond.
C25 .05 mf. Paper Cond.
C26 .005 mf. Paper Cond,
C27 5 mf. Paper Cond.
C28 15 mmf. Coupling Condenser
on Aerial Coil
C29 10 mmfd. Condenser across C7

Fig. 14.—Circuit data (35).
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Radiola 155

ELECTRICAL SPECIFICATIONS.

190 - 260 Volts.
50- 60 Cycles.

(Special instruments made for other voltage
and frequency ratings)

Voltage Rating ..

Frequency Rating

Power Consumption _. ... 50 Watts.
Tuning Range ... .. .. 1500-550 Kilocycles.
Intermediate Frequency ... 175 K.C.
Loudspeaker ... - Type D40
Loudspeaker  Field oil

Resistance ... . . 2000 ohms
Loudspeaker Audio Trans-

former ... .. .. . Type T.A.I3Y.

VALVES AND CIRCUITS.

6D6  R.F. Amplifier.

6A7 Detector Oscillator,

6B7  LF. Amplifier, Detector, A.V.C. and Audio
Amplifier.

42 Qutput Pentode.

80 Rectifier.

GENERAL CIRCUIT DESCRIPTION.
The Radiola 155 is a "Medium Wave' five valve A.C.

operated superheterodyne receiver.

This instrument has a tuning range from 1500-550 kilo-
cycles (200-550 metres).

The incoming signal is applied to the control grid of the
6D6 R.F. amplifier, after step up by the aerial coil (T-1), the
secondary of which is tuned by the rear section of the variable
condenser (C-2). Amplified by the 6Dé, the signal is impressed
on the grid of the 6A7 converter by the secondary of the
R.F. coil (T-2), which is tuned by the centre section of the
variable condenser (C-7).

In the 6A7, the R.F. signal is combined (heterodyned)
with the oscillator signal, which is 175 kilocycles higher in
frequency than the signal being received; this difference in
frequency is maintained throughout the tuning range of the
receiver by the front section of the variable condenser (C-15)
in conjunction with the oscillator coil (T-3) and padding
condenser (C-16). The combination of the two signals
produces the intermediate frequency of 175 kilocycles to which
both the primaries and secondaries of the |.F. transformers

(T-4 and T-5) are tuned,

The heterodyne (or beat note) signal, in the plate circuit
of the 6A7 is selected by the first I.F. tronsformer (T-4) to be
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applied to the control grid of the 687 valve. The L.F. signal is
amplified in the 6B7 and is applied (via the second LF. trans-
former (T-5)) to the diodes of the same valve for rectification
across resistors R-12 and R-13. The LF. signal is by-passed
by C-18 in the grid circuit, and by C-24 in the plate circuit
of the 6B7. After rectification, the I.F. carrier is filtered by
resistor R-13 and condensers C-21 and C-18 (via C-19).

The rectified signal in the diode circuit of the 6B7
produces a D.C. voltage across R-12 and R-13 proportional
to the signal being received, and this voltage is applied (via
filter R-6 and C-8) as a bias voltage to the control grid
circuits of the 6D6 and 6A7 valves to give automatic volume
control.

The audio signal across R-12 (volume control) is applied
to the control grid of the 6B7 (via coupling condenser C-19),
and since R-12is a variable resistance control, the magnitude
of the audio signal applied to the 6B7 may be adjusted as
desired. The series and parallel impedances of T-4 and C-18,
respectively, are negligible to audio frequencies.

After amplification by the 6B7, the audio signal is trans-
mitted by o resistance-capacity coupling network to the 42
output pentode. |.F. transformer T-5 and condenser C-24 have
negligible impedances to audio frequencies,

The output of the 42, which is matched to the loudspeaker
by the transformer TA-13Y, is delivered to the loudspeaker
through a four lead cable.

The power unit consists of a transformer (T-6), an 80
valve rectifier, and a smoothing circuit consisting of two high
capacity condensers (C-30) and (C-31), with the 2000 chms
field of the loudspeaker functioning as a smoothing choke.

The sensitivity control is a two point switch, which connects
on additional 3000 ohms resistor (R-3) in series with the normal
900 ohms cathode bias resistor (R-2), on the 6Dé and 6A7

valves.

The tone control circuit consists of a variable control
(R-18) connected in a series with a .01 mfd. paper condenser
(C-25), between the plate of the 6B7 and earth.

I.LF. ALIGNMENT.

This receiver has o single L.F. stage including two LF.
transformers.  Trimmer condensers are used across both the
primary and secondary windings, making a total of four adjust-
ments at 75 kilocycles. Reference to fig. 16 will show the
location of these adjustments, also the order in which they
should be aligned (I, 2, 3, 4). LF. alignment instructions in
detail appear on page 6.

R.F. ALIGNMENT.

The R.F. adjustments (Nos. 5, 6, 7) are situated on the
variable condenser and reference to fig. 15 will show them
in their adjustment order. R.F. alignment instructions in detail
appear on page 7.



CONTINUITY TESTING SCHEDULE RADIOLA 155.

N.B.—All reading to be made with valves and loudspeaker withdrawn.

TEST BETWEEN.

Chassis to No. 3 loudspeaker socket.
Chassis to filament 80.

Chassis to cathode 42 output pentode.
Chassis to cathode 6B7 second detector.
Chassis to control grid 42 output pentode.
Chassis to control grid 6B7 second detector.

Chassis to diode plates 6B7 second detector.

Chassis to oscillator grid 6A7 converter.

Chassis to cathodes 6A7 converter and 6Dé6 R.F.
amplifier,
Chassis to AVC line. (See fig. 16.)

Chassis to plate 42 output pentode.
Chassis to frame of variable condenser.

Chassis to aerial terminal.
Chassis to front orange lead on panel No. 1545,

Filament 80 to No. | loudspeaker socket. (See
fig. 16.)
Filament 80 to plate 6A7 converter.

Filament 80 to screen grid 42 output pentode.
Filoment 80 to plate 6D6 R.F. amplifier.
Filament 80 to oscillator plate 6A7 converter.

Filament 80 to plate 6B7 second detector.

Filament 80 to screen grid 6B7 second detector.

Filament 80 to screen grid 6Dé R.F. amplifier and
6A7 converter.

Plate 42 output pentode to No. 2 loudspeaker
socket. See fig. l6.

Diode plates 6B7 second detector to AVC line.

AVC line to grid clip 6A7 converter.
AVC line to control grid clip 6Dé R.F. amplifier.

Plate 6B7 second detector to control grid 42 output
pentode.

No. 4 loudspeaker socket (see fig. 16) to each plate
80 separately.

Across heaters 6A7 converter.

Across power cable.

Across filament 80.

Across thick pins of loudspeaker plug.
Across thin pins of loudspeaker plug.

Fixed plates of variable condenser C-15 to coil end
of padding condenser C-16.

CORRECT READING.

Continuity.
60,000 ohms.

400 ohms,

2000 ohms,

300,000 ohms.

No reading
(4 megohm).

300,000-600,000 ohms
with  rotation  of
volume control.

60,900 ohms and
63,900 ohms relative
to position of sensiti-
vity control.

900-3900 ohms relative
to position of sensi-
tivity control.

No reading (over 2
megohms).

No reading.

Continuity.

Continuity.

Continuity — 250,000
ohms with rotation
of tone control.

Continuity.

Continuity.
Continuity.
Continuity.
20,000 ohms.

125,000 ohms.

90,000 ohms.
40,000 ohms,

Continuity.

No reading.

(12 megohms.)
Continuity.
100,000 ohms.

No reading.
(3 megohm.)
300 ohms.
Continuity.
Continuity.
Continuity.

2000 ohms.
570 ohms (approx.).

Continuity.
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PROBABLE CAUSE OF IRREGULAR READING.

Wiring open circuit.

C-31, C-32, C-5 C-17 or C-27, short circuit.
Resistors R-4 and R-5 short circuit or open circuit.
Wiring short circuit to chassis.

R-17 short circuit or open circuit. C-28 short circuit.

R-11 short circuit or open circuit. C-20 short circuit.

R-16 short circuit or open circuit.

T-4 secondary open circuit. C-18 short circuit. R-10
short circuit or open circuit.

T-5 secondary open circuit. Volume control R-12
faulty. R-13 short circuit or open circuit. C-21
short circuit.

Padding condenser C-16 short circuit. R-7 short
circuit or open circuit.
R-2, R-3 short circuit or open circuit. Sensitivity

control faulty. C-4 short circuit.

C-3, C-8 short circuit.

C-29 short circuit.

Earth connection to variable condensers C-2, C-7,
C-15 open circuit.

T-1 primary open circuit.

Tone control R-18 faulty.

Wiring open circuit.

T-4 primary open circuit.

Wiring open circuit.

T-2 primary open circuit,

T-3 primary open circuit. R-9 short circuit or open
circuit.

T-5 primary open circuit.
or open circuit.

R-4, R-8 short circuit or open circuit.

R-4 short circuit or open circuit.

R-14, R-15, short circuit

Wiring open circuit.

T-5 secondary open circuit. R-6, R-13 short circuit
or open circuit.

T-2 secondary open circuit.

T-1 secondary open circuit. R-I
open circuit,

short circuit or

C-26 short circuit.
T-6 secondary open circuit. Wiring open circuit.

T-6 heater winding open circuit. Wiring open circuit.

T-6 primary open circuit. Power cable open circuit.

Power transformer T-6 filament winding open circuit.
Wiring open circuit.

Loudspeaker field open circuit or short circuit.

T.A.I13Y. primary open circuit or short circuit.
(Loudspeaker transformer.)

T-3 secondary open circuit.
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Fig. 15.—Layout diagram (top view), (155).
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Fig. 16.—Layout diagram (underneath view), (155).
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6D6 R.F. Amplifier
bAT7 Converter
Oscillator

Valve

* Cannot be measured accurately with ordinary voltmeter.

SOCKET VOLTAGES.

Cathode Screen Grid  Plate
(C) [SG) (P
to to s Plate Heater
Chassis  Chassis Chassis  Current Volts
Volts Volts Volts MA. A.C.
...... 6.0 55 240 1.0 6.3
60 55 240 05 63
— - 170 3.0 —

wise position.

Measured at

Valve

6B7 Reflex Amplifier
47 Pentode
80 Rectifier

240 velts A.C. supply.

Cathode Screen Grid

(C)
to

Chassis

L.C. Voltmeter used os suggested on page 3.

Voits
2.0
145

Plate
(&) (P)
to to Plate
Chassis “hassis Current
Volts Volts M.A.
40 100* 1.0
240 225 30.0

6307315 Volts, 45 M.A. Total

No signal input.

Current.

Ao TL €t GD6 Tr Celr OA7_ CaCio. Te Cioi. 6B7C10.Ts (6 49
g L
ra T 19
= . b
EARTH (3= -
- h A W l
—pki
4 = | '_I-;CB LL_—“V-
Ris R0 -[ E’OIMIMQ
' outvol
Cu‘J‘ R ; ¢
C4J‘ =  (u
"-.—L Re Cic=
Rq
Semsitiviby . 30a
3
Coutvol’ L tas
= |
| A
10-260 Gty | \
200-260 | {
100-7 - )
Volts AL 0 W |
|
Blue | Blug TA1
e Yellow Sleevs Red 3]]]
e N T
Code | fart COlLS. Code | o CONDENSERS. | Code | Port CONDENSERS.
_,NO‘ —_ — - — —_ 7NO. l ! Ne.
Ti 1560 |Aerial Coil Ci 1050 mmf. Mica Trmmer |, C30 | 1571 8 mf, 500 V. Elect. Cond.
T2 1564 [R.F. Coil C2 | 1515 Jvariable Condenser | C31 | 1571 18 mf, 500 V. Elect. Cond.
T3 1562 |Oscillator Coll C3 ).05 mf. Paper Con’d II C32 “ 5 mf. Paper Cond.
T4 1534 [First |I.F, Transformer g4 .| mf. -Paper Cond 1] ‘
TE 1536 |Second L.F. Transformer 5 ‘ | mf. Poper Cond. |
T6 1520 {Power Tronsformer, 50~ Co \IO 50 mmf. Mica Trimmer |
1521 |Power Transformer, 40~ c7 1515 Wariable Condenser ;
1522 |Power Transformer 110 Volis Cs ‘05 mf. Paper Cond. ’
I . C9 [10-50 mmf. Mica Trimmer I,
T i Clo o5 mmf. Mica Condenser i
RESlSTORS Cit 35 mmf. 1'ica Co se i
P i —— i Ci2 "0.50 mmf. Mica Tri i
RI 100000 ohms, } watt &1 O e ‘Cznd.'m“f«" |
R2 900 ohms, i watt Cil4 110-50 mmf. Mica Trimmer H
R3 3,000 ohms, 5 watt ‘ Ci5 1515 |Variable Condenser “
R4 40,000 ohms, | watt Cle 1050 mmf. Mica Padding Cond. i
RE 20,000 ohms, 1l watt Cl7 05 mf. Paper Cond.
Ré6 13 Megohms, 8 watt Cl8 200 mmf, Mica Cond.
R7 60,000 ohms, 3 watt Cl9 05 Paper Cond. |
Re 50,000 ohms, ¥ watt C20 5 mf. 25 V. Elect. Cond.
R9 20,000 ohms, %f watt C21 200 mmf. Mica Cond.
RI0 500,000 ohms, 3 watt c22 30.70 mmf. Mica Cond. On&
REI 2,000 chms, % watt Trimmer
R12 1668 1300,000 ohms, Velume Centrol || €23 10-50 mmf. Mica Trimmer
ki3 300000 ohms, & watt Co4 700 mmf. Mica Cond
Ri4 100,000 ohms, ¥ watt co5 ol mi P.oper Cond
RI5 25,000 ohms, | watt C26 05 mf‘ Paper Concl.
RI6 300,000 ohms, & watt C27 :5 m‘f“Poper Cond‘-
R17 400 ohms, | watt C28 25 mf. 25 V. Elect. Cond.
RI8 300,000 ohms, Tone Control C29 005 mf. Paper Cond.
Fig. 17.—Circuit data (155).
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Radiola 156

ELECTRICAL SPECIFICATIONS. The signal from the aerial enters the receiver through the

i aerial coil (T-1) and is applied to the control grid of the 1C4

"A" Battery .. ... .. 6 Voits (0.79 Amps. R.F. amplifier. The secondary of the aerial coil is tuned by

(Dial Lamp off, 0.54 Amps.) the rear unit c?f. the variable condenser (C-2). .The output of

"B Bgtter 135 Volts. 10-12 M.A the R.F. amplifier is coupled to the control grid of the 1C6

Voo e o o converter by the R.F. coil (T-2), the secondary of which is

Tuning Range .. ... 1500-550 Kilocycles. tuned by the centre unit of the variable condenser (C-6).

Intermediate Frequency ... 175 K.C. A local signal, which is 175 kilocycles higher in frequency than

Loudspeaker t:e incolll'nitng siglncz# 3i§ generated Jcwithin tﬁhthC() cobr;verter:

b Mesemat) the oscillator coil (T-3)}, in conjunction wi e variable con-

(Permanent .Mogne’c) Type DSI. denser (C-10) and padding condenser (C-11), has been

Loudspeaker Audio Trans- designed to maintain this frequency separation throughout the
former .. Type TA3IY. tuning range of the receiver.

The combination of the local oscillator signal with the

VALVES AND CIRCUITS. R.F. signal produces the intermediate frequency of 175 K.C.,

IC4 R.F. Amplifier. to which both the primaries and the secondaries of the L.F.

transformers (T-4 and T-5) are tuned. The I.F. signal, in the

IC6  Detector Oxcillator. plate circuit of the 1C6 converter, is selected by the first LF.

687 I.F. Amphﬁer Detector A.V.C. and Audio transformer (T-4) to be applied to the control grid of the 6B7
Amplifier. valve. After amplification by the 6B7, the I.F. signal is applied
{D4 Output Pentode. (via the second |.F. transformer T-5) to one diode of the same
valve for rectification across resistors R-9 and R-10. The LF.
GENERAL CIRCUIT DESCRIPTION. signal is by-passed in the grid circuit of the 6B7 by C-18, and
in the plate circuit by C-26. After rectification, the .F. carrier
The Radiola 156 is a four valve ""Medium Wave" six-volt is filtered by resistor R-10, and condensers C-21 and C-18

battery operated receiver. (via C-17).

VARIABLE CONDENSERS.
C2,Cs,Clo.
ParT N° [5]5, EARTH. A.
o O

e
iC4
GB7 —o

(HOEIH O

2N |F TR ANSFORMER ~T§ | | ] N
CompLETE UNIT. ParT N 1536 R.F. ADJUSTMENTS.
CoiL UNIT. ParT N? 1529 [I IN ADJUSTMENT ORDER,

Con  Base. PanT N® 1535,

o

ToNE VOLUME STaTION BATTERY
CoNnTROL. CONTROL, SELECTOR. SWITCH
Rie. R9. \
ParT N21668. PART N°IGG8. \I*T |F TRANSFORMER -T4.

CompLETE UNIT. ParT N° 1534,
CoiL UNIT. PaRT N° |53
Coi. Base. ParT N! 1533

Fig. 18.—Layout diagram (top view), (156).
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BaTTERY CABLE

A,

EARTH.

ParT N¢ 1580 %
—)

Loup SPEAKER
SOCKET.

[*]

AerAL Coi=T) | |
ParT N¢ 1560
RF COIL —TQ * P C29
ParRT N? 1564 g —

OscitaTor Co -T3 1|
PAarT N° 562

AVC. LINE\

Ce5

R53 IPANEL N2I549

Cig

ParT N° 20I16. H

H

Fig. 19.—Layout diagram (underneath view), (156).

A signal is transferred to the other diode of the 6B7
(through C-20), and a D.C. voltage is produced in this circuit
(across R-7) proportional to the signal being received. This
voltage is applied (via filter R-6 and C-7) to the control grid
circuits of the IC4 and 1Cé valves for automatic volume
control.

The audio signal across R-9 (volume control) is applied
to the control grid of - the 6B7 (via coupling condenser C-17),
and since R-9 is a variable resistance control, the magnitude
of the audio signal applied to the 6B7 may be adjusted as
desired. The series and parallel impedances of T-4 and C-18,
respectively, are negligible to audio frequencies. The audio
signal applied to the 6B7 is amplified by the valve, and is
transmitted by a resistance capacity network to the 1D4 output
pentode to be amplified again for reproduction by the per-
manent magnet loudspeaker. The output of the ID4, which
is matched to the loudspeaker by the transformer TA3IY, is
delivered to the loudspeaker through o two lead cable.

The tone control circuit consists of a variable control
(R-16) in series with a .0! mfd. paper condenser, connected
between the plate of the 6B7 and earth.

A study of the circuit diagram (fig. 20) will show that
the filaments of the 1C4, 1C6, and ID4 are connected in
series. To equalise the filament current drain of the 1C4 and
ICé valves with that of the I1D4, resistors R-14 and R-15 are
connected across the filaments of the 1C4 and ICé.

I.LF. ALIGNMENT.

This receiver has one I.F. stage, which includes two I.F.
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LETRANS. ADJUSTMENTS
IN ADJUSTMENT ORDER.

transformers (T-4 and T-5). The primaries and secondaries of
these transformers are tuned to resonance (175 K.C.) by com-
pression type trimmer condensers, making a total of four
adjustments.

Fig. 19 shows the location of these adjustments and their
adjustment order—I, 2, 3, 4.

Detailed I.F. alignment instructions appear on page 6.
R.F. ALIGNMENT.
The R.F. adjustments are situated on the variable con-

denser, and fig. 18 shows them in their adjustment order—
5,6, 7. R.F. alignment instructions appear on page 7.

SOCKET VOLTAGES.

Chassis to  Chassis
Negative to Chassis Filament
Valve. Filament  Screen to Plate or
or Cathode Grid  Plate (P) Current Heater
(C) Volts (SG) Volts Volts M.A. Volts
IC4 R.F. Amplifier .. 0 30* {35 1.0 2.0
ICé6 Converter .. 2 67.5 {35 2.0 2.0
w  Oscillator .. — — 70 1.5 —
6B7 Reflex Amplifier 1| 30* 60* 0.5 6.0
ID4 Pentode .. 4 {35 125 6.0 2.0
* Cannot be measured accurately with ordinary voltmeter.  Measured

with controls in maximum clockwise position. No signal input. D.C.

voltmeter used as suggested on page 3.



CONTINUITY TESTING SCHEDULE RADIOLA 156.

N.B.—All readings to be made with batteries disconnected, valves and loudspeaker withdrawn, and battery switch on, un'ess

TEST BETWEEN.

Chassis to A— (black) battery cable.
Chassis to B4~ 135 V. (orange) battery cable.

Chassis to B-L- 674 V. (blue) battery cable.

Chassis to B— (black) battery cable.
Chassis to control grid 6B7.

Chassis to frame of variable condensers.
Chassis to plate 1D4 output pentode.
Chassis to A.V.C. line (see fig. 19).

Chassis to orange lead on front of panel No. 1549.

Chassis to aerial terminal.
Chassis to cathode 6B7.
Chassis to diode rectifier plate 6B7.

Chassis to control grid 1D4 output pentode.

B-- 135 V. (orange) battery cable to plate 1C4
R.F. amplifier.

B-- 135 V. (orange) battery cable to oscillator
plate 1C6 converter.

B4 135 V. (orange) battery cable to plate 1Cé
converter.

B~ 135 V. (orange) battery cable to plate 6B7.

B4 135 V. (orange) battery cable to screen grid
ID4 output pentode.

B+ 135 V. (orange) battery cable to No. 2 loud-
speaker socket. (See fig. 19.)

B+ 674 V. (blue) battery cable to screen grid 1C4
R.F. amplifier.

B 674 V. (blue) battery cable to screen grid 1C6
converter.

B+ 674 V.(blue) battery cable to screen grid 6B7.

A-- red battery cable to F4+ 6B7.

Across filament prongs 1C4 socket.

Across filament prongs 1Cé socket.

Connection between 1C6 and 1C4 filaments to
chassis.

A-- (red) battery cable to centre contact of dial
lamp holder (with dial lamp section of battery
switch on).

AV.C. line to control grid clip 1Cé converter.

AV.C. line to control grid clip 1C4 R.F. amplifier.

AVN.C. line to AV.C. diode 6B7. (See fig. 19.)

Fixed plates of variable condenser C-10 to coil
end of padding condenser (C-11).

Plate 6B7 to control grid 1D4 output pentode.

Connection between 1Cé and 1C4 filaments to
oscillator grid 1Cé converter.

Across thin pins loudspeaker plug.

stated to the contrary.

CORRECT READING.

Continuity.
No reading.

No reading.

Continuity.

No reading.

(¥ megohm).
Continuity.

No reading.

No reading.

(over 3 megohms).
Continuity — 250,000

ohms with rotation
of tone control.
Continuity.
2,000 ohms.

300,000-600,000 ohms
with  rotation  of
volume control.

No reading.

(4 megohm).

Continvity.

50,000 ohms,

Continuity.

100,000 ohms.

Continuity.

Continuity.

100,000 ohms.

Continuity.

250,000 ohms.
Continuity.

6 ohms.
|6 ohms.
32 ohms.

Continuity.

Continuity.
100,000 ohms.
No reading.
(12 megohm).
Continuity.

No reading.
60,000 ohms.

700 ohms.
{(approx).
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PROBABLE CAUSE OF IRREGULAR READING.

Wiring open circuit.

C-12, C-26, C-30 short circuit. Wiring short circuit
to chassis.

C-4, C-22, C-29 short circuit. Wiring short circuit
to chassis.

Wiring open circuit.

T-4 secondary open circuit. R-5 short circuit cr
open circuit.  C-18 short circuit,

Earth connections to C-2, C-6, C-10 open circuit.

C-28 short circuit.

C-3, C-7 short circuit.

Tone control (R-16) faulty.

T-1 primary open circuit.

R-8 short circuit or open circuit. C-19 short circuit.

T-5 secondary open circuit. R-10 short circuit or
open circuit. Volume control (R-9) faulty. C-19,
C-21 short circuit.

R-13 short circuit or open circuit.

T-2 primary open circuit. B-+ 135V battery cabie
open circuit. Battery switch faulty.

T-3 primary open circuit. R-4 short circuit or open
circuit.

T-4 primary open circuit.

T-5 primary open circuit. R-12 short circuit or open
circuit. Battery switch faulty.
Wiring open circuit.

Wiring open circuit.

R-2 short circuit or open circuit.  Wiring cpen

circuit.
Wiring open circuit.

R-11 short circuit or open circuit.

Filament wiring open circuit. A+ (red) battery
coble open circuit, Battery switch faulty.

R-15 short circuit or open circuit.

R-14 short circuit or open circuit.

C-31 short circuit.

Dial lamp section of battery switch faulty.
T-2 secondary open circuit.

R-1 short circuit or open circuit.

R-6 short circuit or open circuit.

T-3 secondary open circuit.

C-27 short circuit.
R-3 short circuit or open circuit.

T.A. 31Y primary open circuit (loudspeaker trans
former).
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Lawp 4
Code | ot COILS. Code CONDENSERS. | Code | T CONDENSERS.
Ti 1560 |Aerial Coil Cl 10-50 mmf. Mica Trimmer C28 005 mf, Paper Conc.
T2 1564 |R.F. Coil C2 Variable Condenser Cc29 .I mf. Paper Cond.
T3 1562 |Oscillator Coll C3 .05 mf. Paper Cond. C30 .5 mf. Paper Cond.
T4 1534 [First I.LF. Transformes Cc4 .\ mf. Paper Cond. C3l .5 mf. Paper Cond.
15 1536 |Second LF. Transformer C5 10-50 mmf, Mica Trimmer
Cb Variable Condenser
_— Cc7 05 mf. Paper Cond.
) C8 50 mmf. Mica Cond.
RESISTORS. C9 10-50 mmf. Mica Trimmer
[ P Cl0 Variable Condenser
c1 1050 mmfi. Padding Cond.
RI1 100,000 ohms, % watt Ci2 .\ mf. Paper Cond.
R2 100,000 ohms, % watt i Cl13 10-50 mmf, Mica Trimmer
R3 60,000 ohms, % watt i Cl4 85 mmf, Mica Cond.
R4 50,000 ohms, 3 watt Cli5 85 mmf. Mica Cond.
RS 500,000 ohms, ¥ watt Clb 10-50 mmf, Mica Trimmer
RS 13 Megohms. % watt C17 .05 mf. Paper Cond.
R7 13 Megohms, 3 watt Cli8 200 mmf. Mica Cond.
R8 2.000 ohms, % watt cl9 5 mf. 25 V. Elect. Cond.
R9 1668 (300,000 ohms, Volume Cont. C20 700 mmf. Mica Cond. ‘
RI10 300,000 ohms, ¥ watt C2! 200 mmf. Mica Cond. !
Ril 250.000 ohms, | watt C22 .l mf. Paper Cond. \
RI2 100,000 ohms, ¥ watt C23 30-70 mmf. Mica Cond. & Trim.
RI3 500,000 ohms, % watt C24 10-50 mmf, Mica Trimmer ‘
R14 16 ohms, Wire Wound C25 005 mf. Paper Cond.
RI5 16 ohms, Wire Wound C26 700 mmf. Mica_ Cond.
R16 | 1668 1300,000 ohms, Tone Cont. c27

Fig. 20.—Circuit data (156).
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Radiola 157

ELECTRICAL SPECIFICATIONS. GENERAL CIRCUIT DESCRIPTION.
"A" Battery ... .. ... 2 Volts {0.72 Amps) The Radiola 157 is a "Medium Wave'" five valve battery
(Dial lamp off 0.66 Amps.) operated superheterodyne receiver with a tuning coverage of
"B" Battery ... . .. 135 Volts 12-14 M.A. 1500-550 kilocycles (200-550) metres.
"C" Battery .. . 44 Volts Bias The i L e
. a e input from the aerial is coupled to the grid circuit
T:tr;?rgeggzzehgaué;;y """ ll;glggso Kilocycles of the 1C4 R.F. amplifier through the acerial coil (T-1), the

Loud k secondary of which is tuned by the rear unit of the variable
QUASPEAKET . e condenser {C-2). The output of the 1C4 is coupled to the

Loud (PGT‘O”e”g,MO?“et) Type D5 grid circuit of the 1Cé converter by the radio frequency coil
OF speaker audio irans- I TA3LY (T-2). The secondary of T-2 is tuned by the centre unit
OIMer e e e ype L.A. of the variable condenser (C-5). A local signal, which is
|75 kilocycles higher in frequency than the incoming signal,

VALVES AND CIRCUITS. is generaoted within the oscillator elements of the 1C6, the

IC4 RF. Amolifier oscillator coil (T-3), in conjunction with the variable condenser
Gt D'et.ecto'p(l)scinator (C-9) and padding condenser (C-10), has been designed
IC4 |F. Amioliﬂer. ) to maintain this frequency separation.
IB5 Detector, AVC and Audio Amplifier. The combining of these two frequencies produces the
ID4 Output Pentode. I.F. signal (175 K.C.) which appears in the plate circuit of the
VariagLE CONDENSERS.
C2,Cs, Co.
PART No |515,
O O
ID4. EARTH. A.
@ 185. )
o]
Ci3,Ci4,
Cis,Cle.
IC4.
© :
C18,Cior "
2N | ETRANSFORMER (T5)

CompLETE UNiT. ParT N°IGTO. R.F ADJUSTMENTS
CoiL UNiT. ParT N°I529 | :
oL Bast. Pany N°|2%% N AbJUSTMENT ORDER.

ToNE VoLumEe STATION  BATTERY
COIETQ'ROL Cora;aox.. SELECTOR. SWITCH.
PART N°  PaRT NO

1668. 1507

IST |.F. TRANSFORMER (T4)
CompLeTe UNiT. ParT N° (534
Coi. UNiT. ParT N°IBI3.
CoiL Base. ParT N°|533,

Fig. 21.—Layout diagram (top view), (157).
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BATTERY CABLE

ParT N°IGT7

4,583 | Loup SPEAKER
N N1 SOCKET.
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A. EARTH. pAR{ NeiGBo 1IN
") PANEL
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C25 1= —AVC. DiodE
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R.F.Cow (T2) RET =7
PART No 1564 PADDING 10 4 I
Conbp. Cl0. R4
OsciLLATOR CoiL(T3) — 17X LS
ParT N° 1562, A
. Cl'?. R3
Osc.P,/L_,l \ y
BATTERY SWITCH Y R PANEL C'w
ParT NO 1577, ParT N°[550, LF. TRANSFORMER
ADJUSTMENTS.

IN ApJUsTMENT QRDER,

Fig. 22.—Layout diagram (underneath view), (157).

ICb converter. The plate circuit of the converter, the grid
circuit of the LF. amplifier, the plate circuit of the I.F. ampli-
fier, and the diode rectifier circuit of the second detector are
all tuned to 175 K.C. The LF. signal in the plate circuit of
the 1C6 converter is applied to the control grid of the IC4
l.LF. amplifier by the secondary of the first |.LF. transformer (T-4).
Amplified by this valve the I.F. signal is applied by the
secondary of the second LF. transformer (T-5), to one diode
of the IB5 second detector for rectification across resistors R-4

and R-5.

A signal is applied (via C-22) to the second diode of
the IB5 in order to produce a D.C. voltage in this circuit
(across R-11), proportional to the signal being received, and
this voltage is applied (via filter R-6 and C-6) to the control
grid circuits of the 1C4 R.F. amplifier and 1Cé converter, as
an automatic grid bias, to give automatic volume control.

An audio signal is produced across R-5 (volume control),
and since R-5 is a variable resistance control the magnitude
of the audio signal conducted through its variable arm to the
control grid of the 1B5 (via C-21) may be adjusted at will.
The audio signal applied to the IB5 is amplified within the
valve and is resistance-capacity coupled to the D4 output
pentode to be amplified again to a suitable level for repro-
duction.

The output of the 1D4 is matched to the loudspeaker
by the transformer T.A.31Y. A two lead cable delivers the
output of the D4 to the loudspeaker.
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The tone control is a variable control (R-9) in series with
a .0l mfd. paper condenser (C-24), connected between the
plate of the IB5 and earth.

I.LF. ALIGNMENT.

Four trimmer condensers tune the |.F. transformers to
resonance (175 K.C.). Fig. 22 shows the adjustments in their
adjustment order—1!, 2, 3, 4. Refer to page 6 for full LF.
alignment instructions.

R.F. ALIGNMENT.

The R.F. adjustments can be seen through three holes in
the variable condenser shield. Fig. 21 shows the adjustments
in their alignment order—5, 6, 7. Full R.F. alignment instruc-
tions appear on page 7.

SOCKET VOLTAGES.

Chassis to Chassis to Chassis to Plate  Filament
Valve. Control Grid ScreenGrid Plate (P}  Current Volts
Volts  (SG) Volts Volts M.A
IC4 R.F. Amp“ﬂer . 0 45 135 1.5 2.0
1Cé6 Converter ... 0 45 135 1.0 2.0
. Oscillator .. — — 70 I.5 —
IC4 I.F, /\mpliﬂer . 0 45 135 |.5 2.0
IB5 Second Detector —1.5* — 70* 0.25 2.0
ID4 Pentode ... ... —4 5% |35 125 6.0 2.0
* Cannot be measured accurately with ordinary voltmeter.  Measured

D.C.

with controls in maximum clockwise position.

No signal input.
Voltmeter used as suggested on page 3.



CONTINUITY TESTING SCHEDULE RADIOLA 157.

N.B.—All readings to be made with the batteries disconnected, valves and loud speaker withdrawn and battery switch
on, unless stated to the contrary.

TEST BETWEEN

Chassis to A— (black) battery cable.
Chassis to B+ 135V (orange) battery cable.

Chassis to B+~ 45V (blue) battery cable.

Chassis to B— (black) battery cable.
Chassis to C+ (black) battery cable.
Chassis to AVC diode IB5 (see fig. 22).

Chassis to control grid clip 1C4 LF. amplifier.
Chassis to frame of variable condensers.
Chassis to plate 1D4 output pentode.

Chassis to AVC line (see fig. 22).

Chassis to No. 3 loudspeaker socket.

Chassis to grid oscillator section 1Cé converter.

Chassis to aerial terminal.

B4 135V (orange) battery cable to plate 1C4 R.F.
amplifier,

B I35V (orange) battery cable to plate oscillator
section 1Cé converter.

B-}- 135V (orange) battery cable to plate detector
section 1Cé.

B-L 135V (orange) battery cable to plate 1C4
I.F. amplifier.

B4 135V (orange) battery cable to screen grid
D4 output pentode.

B+ 135V {orange) battery cable to plate IB5 2nd
detector with switch off.

B-- 135V (orange) battery cable to No. 2 loud-
speaker socket (see fig. 22).

B-L- 45V (blue) battery cable to screen grid 1C4
R.F. amplifier.

B+ 45V (blue) battery cable to screen grid 1Cé
converter,

B+ 45V (blue) battery cable to screen grid 1C4
I.F. amplifier.

A+ (red) battery cable to F4 all valves.

A-- (red) battery cable to centre contact of dial
lampholder (with dial lamp section of switch on).

C— 14V (white) battery cable to control grid IB5.

C—44V (green) battery cable to control grid 1D4.

Diode rectifier 1B5 to F4 IB5 2nd detector.

AVC line to AVC diode I1B5 2nd detector (see fig.
22).
AVC line to control grid clio 1C4 R.F. amplifier.

AVC line to control grid clip 1Cé converter,

Fixed plates variable condenser C-9 to coil of end
of padding condenser C-10.

Plate 1D4 output pentode to No. | loudspecker
socket (see fig. 22).

Plate 1B5 2nd detector to control grid 1D4 output
pentode.

Across thin pins of loudspeaker plug.

CORRECT READING.

Continuity.
No reading.

No reading.

Continuity.
Continuity.
No reading.

(12 megohms).
Continuity.
Continuity.

No reading.
No reading.
(over 3 megohms).

Continuity — 250,000

rotation

ohms with

of tone control.
60,000 ohms.
Continuity.
Continuity.
50,000 ohms.
Continuity.
Continuity.
Continuity.
250,000 ohms.
Continuity.
Continuity.
Continuity.
Continuity.
Continuity.
Continuity.
No reading.

(12 megohms).
No reading

(5 megohm).
600,000 ohms.

No reading.
(13 megohms),
100,000 ohms.

Continuity.
Continuity.

Continuity.

No reading.

700 ohms (approx).
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PROBABLE CAUSE OF IRREGULAR READING.

Wiring open circuit.

C-1l, C-12 short circuit.
chassis.

C-17, C-27 short circuit.
chassis.

Wiring open circuit.

Wiring open circuit.

R-11 short circuit or open circuit.

Wiring short circuit tc

Wiring short circuit to

T-4 secondary open circuit.

Earth connections to C-2, C-5, C-9 open circuit.
C-26 short circuit.

C-3, C-6 short circuit.

Tone control R-9 faulty.

R-2 short circuit or open circuit.

T-1 primary open circuit.

Faulty battery switch. T-2 primary open circuit.
B+ 135V cable open circuit.

T-3 primary open circuit. R-3 short circuit or open
circuit.

T-4 primary open circuit.

T-5 primary open circuit,

Wiring open circuit,

R-8 short circuit or open circuit.

Wiring open circuit.

Wiring open circuit.

Wiring open circuit.

Wiring open circuit.

Wiring open circuit.  Battery switch faulty.

Faulty dial lamp section of switch.

R-7 short circuit or open circuit.

R-10 short circuit or open circuit.

T-5 secondary open circuit. Faulty volume control
R-5, R-4 short circuit or open circuit.

R-6 short circuit or open circuit.

T-1 secondary open circuit. R-1 short circuit or
open circuit,
T-2 secondary open circuit.

T-3 secondary open circuit.
Wiring open circuit.
C-25 short circuit.

T.A. 31Y primary open circuit (loudspeaker trans-
former).
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Code *,’\j”t COILS. Code :j"t CONDENSERS. Code | Part CONDENSERS.
o. o. No.
T 1560 |Aerial Coil Cl 10-50 mmf. Mica Trimmer C24 01 mf. Paper Cond.
T2 1564 [R.F. Coil C2 1515 |Variable Condenser C25 .05 mf, Paper Cond.
T3 1562 |Oscillator Coil C3 05 mf. Paper Cond. C26 005 mf. Paper Cond
T4 1534 |First |.F. Transformer C4 10-50 mmf. Mica Trimmer C27 .I mf. Paper Cond.
T5 1675 |Second I.F. Transformer Cs 1515 |Variable Condenser
Cé 05 mf. Paper Cond.
c7 50 mmf. Mica Cond.
Cc8 10-50 mmf. Mica Trimmer
RESISTORS. (o0] 1515 |Variable Condenser
CélO 1050 mmf. Padding Cond.
I R . .
RI 100,000 ohms,  watt C12 gsm:anOPZZ’ercocn:nd
R2 60,000 ohms, % watt CI3 '85 mrr;{. Mica Conc;_
R3 50,000 ohms, ¥ watt Cl4 10-50 mmf. Mica Trimmer
R4 100,000 ohms, ¥ watt Cl5 10-50 mmf. Mica Trimmer
R5 1507 500,000 ohms, Vol. Cont. Cib 85 mmf. Mica Cond.
Ré6 3 Megohms, ¥ watt C17 I mf. Paper Cond.
R7 I3 ‘Megohms,  watt Cig 30-70 mmf. Mica Cond. ani
RS 250,000 ohms, | watt Trimmer
R9 1668 1300,000 ohms, Tone Cont. cie 10-50 mmf. Mica Trimmer
R10 500,000 ohms, % watt C20 200 mmf. Mica Cond.
R11 13 Megohms, ¥ watt C21 05 mf. Paper Cond.
C22 700 mmt. Mica Cond.
Cc23 200 mmf. Mica Cond.

Fig. 23.—Circuit data (157).
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Radiola 158

ELECTRICAL SPECIFICATIONS. GENERAL CIRCUIT DESCRIPTION.
Voltage Rating .. . .. 190-260 Volts The Radiola 158 is a "Medium Wave' seven valve A.C.
Frequency Rating ... ... 50-60 Cycles, operated receiver using metal envelope valves.
(Special instruments made for other voltage o . kil
and frequency ratings) This instrument has a tuning range from 1500-550 kilo-
Power Consumption .. ... 70 Watts. cycles (200-550 meters).
Tuning RQ”GG e e 1500-550 Kilocycles. The incoming signal is applied to the control grid of the
Intermediate Frequency ... 175 K.C. 6K7 R.F. amplifier, after step-up by the aerial coil (T-1), the
Loudspeaker .. ... .. Type D42 secondary of which is tuned by the rear section of the variable
Loudspeaker  Field ~ Coil condenser (C-4). After amplification by the 6K7, the signal
Resistance .. R 2000 ohms is impressed on the control grid of the 6A8 converter by the
Loudspeaker Audio Trans- secondary of the R.F. coil (T-2), which is tuned by the centre
former ... e Type T.A.13Y. section of the variable condenser (C-10). In the 6A8, the
VALVES AND CIRCUITS R.F. signal is combined (heterodyned) with the oscillator signal,
) which is 175 kilocycles higher in frequency than the signal
6K7 R.F. Amplifier. being received; this difference in frequency is maintained
6A8 Detector-oscillator throughout the tuning range of the receiver by the front section
6K7 LF. Amplifier. of the variable condenser (C-12) in conjunction with the oscill-
6H6 Detector and AV.C. ator coil (T-3) and padding condenser (C-13). The combination
6F5  Audio Amplifier. of the two signals produces the intermediate frequency of 175
6F6  Output Pentode, kilocycles to which both the primaries and secondaries of the
80 Rectifier. I.F. transformers (T-4 and T-5) are tuned. The heterodyne or
Power TRANSFORMER
PART N? 180%- 20~ VARIABLE _CONDENSERS
1807- 110 VoLTs. C4,Clo, Cia
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5
o W=ON 6A8
-
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IST LE TRANSFORMER ,
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Fig. 24.—Layout diagram (top view), (158).
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Fig. 25.—Layout diagram (underneath view), (158).

beat note signal, in the plate circuit of the 6A8, is selected
by the first LF. transformer (T-4) to be applied to the control
grid of the 6K7 LF. amplifier. The output of this valve is
coupled by the second LF. transformer (T-5) to the diode
plates of the 6H6 second detector for rectification across
resistors R-11 and R-12.

A D.C. voltage is produced in the diode circuit of the
6H6 (across R-11 and R-12) proportional to the signal being
received. This voltage is applied (via filter R-10 and C-20)
to the control grid circuits of the 6K7 R.F. amplifier, 6A8
converter, and 6K7 LF. amplifier valves to give automatic
volume control.

An audio signal is produced across R-12, in the diode
circuit of the 6Hb, and as R-12 is a variable resistance volume
control, the magnitude of the audio signal applied to the
control grid of the 6F5 (via C-26) may be adjusted to the
desired level. The signal applied to the 6F5 is amplified
within the valve and s resistance-capacity coupled to the
6F6 output pentode, where it is amplified again for repro-
duction by the loudspeaker. Transformer T.A.13Y. matches the
output of the 6F6 to the loudspeaker.

The sensitivity control (R-4) is a 1000 ohms wire wound
variable control connected in the cathode circuits of the 6A8
converter, 6K7 R.F. amplifier and 6K7 I.F. amplifier.

The tone control circuit consists of a variable control
(R-16) connected in series with a .01 mfd. paper condenser
(C-28), between the plate of the 6F5 and earth.

The power unit consists of a transformer (T-6), an 80
valve rectifier, and a smoothing circuit incorporating two high
capacity condensers, C-32 and C-33, with the 2000 ohms field
of the loudspeaker functioning as a smoothing choke.

I.LF. ALIGNMENT.

This receiver has a single I.F. stage including two LF.
transformers.  Trimmer condensers are used across both the
primary and secondary windings, making a total of four adjust-
ments at 175 kilocycles. Reference to fig. 25 will show the
location of these adjustments, also the order in which they
should be aligned (I, 2, 3, 4), L.F. alignment instructions in
detail appear on page 6.

R.F. ALIGNMENT.

The R.F. adjustments (Nos. 5, 6, 7) are situated on the
variable condenser and reference to fig. 24 will show them in
their adjustment order. R.F. alignment instructions in detail
appear on page 7.



CONTINUITY TESTING SCHEDULE RADIOLA 158.

N.B.—All readings to be made with the valves and loudspeaker withdrawn.

TEST BETWEEN
Chassis to filament 80.

Chassis to cathode 6F6 output pentode.

Chassis to metal shell contact (s) all valves (ex-
cepting 80).
Chassis to control grid 6F6 output pentode.

Chassis to control grid clip 6F5 audio amplifier
with volume control in minimum (anti-clockwise)
position.

Chassis to AVC line (see fig. 25).

Chassis to No. 3 loudspeaker socket.
Chassis to braided lead connection on tone control

R-16.

Chassis to plate 6F5 audio amplifier with tone
control R-16 in minimum (anti-clockwise) position.

Chassis to plate 6F6 output pentode.

Chassis to frame of variable condenser.

Chassis to No. | pick up terminal (see fig. 25).

Chassis to No. 2 pick up terminal (see fig. 25).

Chassis to cathodes | and 2 6Hé second detector.

Chassis to cathode 6F5 audio amplifier.

Chassis to cathode 6K7 R.F. amplifier and 6K7
ILF. amplifier.

Chassis to cathode 6A8 converter,

Filament 80 to No. | loudspeaker socket (see fig.
25).

Filament 80 to screen grid 6F6 output pentode.

Filament 80 to plate 6F5 cudio amplifier.

Filament 80 to plate 6K7 L.F. amplifier.

Filament 80 to plate 6A8 converter.

Filament 80 to plate 6K7 R.F. amplifier.
Filament 80 to oscillator plate 6A8 converter.

Filoment 80 to screen grid 6K7 R.F. amplifier.
AVC line to control grid clip of 6K7 R.F. amplifier.

AVC line to control grid clip of 6K7 LF. amplifier.

AVC line to control grid clip 6A8 converter.

Diodes 6Hé second detector to No. 2 pick-up ter-
minal.

Cathode 6A8 converter to oscillator grid 6A8.

Plate 6F5 audio amplifier to control grid 6F6 out-
put pentode.

Across orange and black connections on aerial and
radio earth unit,

Fixed plates C-12 to coil end of padding condenser
C-13.

CORRECT READING.
22,000 ohms.

400 ohms.
Continvity.

No reading
(500,000 ohms).

No reading
(500,000 ohms).

No reading.

{over 2 megohms).

Continuity.

Continuity — 300,000
ohms with rotation
of tone control.

322,000 ohms.

No reading.

Continuity.

Continuity.

300,000 ohms.

Continuity.

3000 ohms.

900 - 1900 ohms with
rotation of sensitiv-
ity control.

800 - 1800 ohms with
rotation of sensitiv-
ity control.

Continuity.

Continuity.
300,000 ohms.
Continuity.
300 ohms.

Continuity.
20,000 ohms.

|1,000 ohms.
100,000 ohms.

Continuity.
Continuity.
100,000 ohms.

60,000 ohms.
No reading

(I megohm).
Continuity.

Continuity.
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PROBABLE CAUSE OF IRREGULAR READING.

C-18, C-34, C-33, C-21, C-7, C-19 short circuit.
Resistors R-5, R-6 short circuit or open circuit.
Wiring short circuit to chassis.

R-18 short circuit or open circuit.
cuit.

Earth connection open circuit.

C-30 short cir-

R-17 short circuit or open circuit.
R-13 short circuit or open circuit, C-26 short cir-
cuit.

C-5, C-20 short circuit.
Wiring open circuit.

Tone control R-16 faulty.
C-28 short circuit.

C-31 short circuit.

Earth connections to C-4, C-10, C-12 open circuit.
Earth connection open circuit.

Volume control faulty. C-25 short circuit.

Earth connections on 6Hé open circuit.

R-14 short circuit or open circuit, C-27 short circuit.

C-b6 short circuit.  R-2 short circuit or open circuit.
Sensitivity control R-4 faulty.
R-3 short circuit or open circuit. C-8 short circuit.

Wiring open circuit.

Wiring open circuit.

R-15, R-19 short circuit or open circuit.

T-5 primary open circuit.

T-4 primary open circuit.
circuit.

T-2 primary open circuit.

T-3 primary open circuit.
circuit.

R-5 short circuit or open circuit.

T-1 secondary open circuit.
open circuit.

T-4 secondary open circuit.

T-2 secondary open circuit.

R-11 short circuit. T-5 secondary open circuit.

R-9 short circuit or open

R-8 short circuit or open

R-1 short circuit or

R-7 short circuit or open circuit.
C-29 short circuit.

T-1 primary open circuit.

T-3 secondary open circuit.



TEST BETWEEN. CORRECT READING.  PROBABLE CAUSE OF IRREGULAR READING.

Plate 6F6 to No. 2 loudspeaker socket (see fig. 25).  Continuity. Wiring open circuit,
No. 4 loudspeaker socket to each plate 80 300 ohms, T-6 secondary open circuit,
separately.

Across power cable. Continuity. T-6 primary open circuit. Power cable open circuit,
Power fuse open circuit.

Across filament 80. Continuity. T-6 filament winding open circuit.

Across heaters 6A8 converter. Continuity. T-6 heater winding open circuit.

Across thick pins loudspeaker plug. 2000 ohmes. Loudspeaker field short circuit or open circuit.

Across thin pins loudspeaker plug. 570 ohms (approx.) Loudspeaker transformer TAI3Y primary open
circuit.

Across condensers C-1 and C-2. No reading. C-1, C-2 short circuit.

SOCKET VOLTAGES.

Chassis  Chassis Chassis
Val to to to Plate
alve. Cathode Screen Grid Plate Current  Heater
(C) Volts {SG) Volts  Volts  M.A.

6K7 R.F. Amplifier .. 6.0 100 240 4.0 6.3

6A8 Converter .. 6.0 100 240 4.0 6.3
., Oscillator ... — — |70 2.5 —
6K7 LF. Amplifier .... 6.0 100 240 4.0 6.3
6H6 Detector ... 0. — — — 6.3
6F5 Audio Amplifier 1.5 — 90* 0.4 6.3
6F6 Pentode ... .. 14.5 240 220 30.0 6.3

80 Rectifier . .. 680/340 volts, 60 M.A. Total
Current 5.0

* Cannot be measured accurately with ordinary voltmeter, Measured at
240 volts A.C. supply. No signal input. Controls in maximum clock-
wise position. D.C. voltmeter used as suggested on page 3.

37



Seusitiviky

AGT 030 ©K7 To CoCio ©AB. C1aCisTa il OKT Con. Ts C23. GHE . C26.

GFS  Cag

a&a 1

=

1

Ru __-_?[-_C’M»
l EST ki
p Rli
I = Volume
R Contvol

7“5[-—‘

[H¢1

Towne
Contvol.

tyol.
Contvo _[’{p“* %
17 2Re 230
-260v,

Gvean

Te Red Sleeving.

i("u

80

=r€;q,:iC3s. 1

200-260 Blac A B TAB
Volts AC. = . ue :
avo0 - Dial Red aﬂ
S Yellow Sleeving T%—r‘ll-ﬁm?-'
= X > =
Code | Fart COILS. Code | Fot CONDENSERS. Code | Part CONDENSERS.
o. o. No.
T 1560 |Aerial Coil Cl 500 mmf. Mica High Volt Test.|| C30 25 mf. 25 V. Elect. Cond.
T2 1564 |R.F. Coil C2 500 mmf. Mica High Volt Test.|| C3! 005 mf. Paper Cond.
T3 1562 |Oscillator Coll C3 10-50 mmf. Mica Trimmer C32 | 1571 18 mf. 500 V. Elect. Cond.
T4 1812 |First I.LF. Transformer C4 1515 |Variable Condenser C33 1571 |8 mf, 500 V. E£lect. Cond.
T5 1813 {Second I.F. Transformer C5 .05 mf. Paper Cond. C34 5 mf. Paper Cond.
T6 1805 |Power Transformer, 50~ Cé .1 mf, Paper Cond.
1806 |Power Transformer, 40~ c7 .| mf. Paper Cond.
1807 |Power Transformer, 100 Volts C8 .| mf. Paper Cond.
Y C9 10-50 mmf. Mica Trimmet
2ESISTORS. C10 | 1515 |Variable Condenser
RI 100,000 ohms, % watt Cll 10-50 mmf. Mica Trimmer
R2 900 ohms, 3 watt Ci12 | 1515 ariable Condenser
R2 800 ohms, 1 watt CiI3 1050 mmf. Padding Cond.
R4 1893 1,000 ohms, Sensitivity Cont.|| Cl4 10-50 mmf. Mica Trimmer
R5 {1,000 ohms1 3 watt Cl5 85 mmf. Mica Cond.
R& 11,000 Oth. 3 watt Cilé 85 mmf. Mica Cond.
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Fig. 26.—Circuit data (158).
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Radiola 159

ELECTRICAL SPECIFICATIONS.

Voltage Rating ... ... .. 190-260 Volts.
Frequency Rating ... ... Universal A.C. or D.C.
Power Consumption ... .. 90 Watts.

Tuning Range ... .. .. 1500-550 Kilocycles
Intermediate Frequency ... 175 K.C.

Loudspeaker ... .. . L. Type DA40.
Loudspeaker Field Coil Resistance 2000 ohms.
Loudspeaker Audio Transformer ... Type T.A. 16Y.

VALVES AND CIRCUITS.

6D6  R.F. Amplifier.

6A7 Detector Oscillator.

6B7 LF. Amplifier, Detector, AV.C. and Audio Amplifier.
43 Output Pentode.

12Z3 Rectifier.

GENERAL CIRCUIT DESCRIPTION.

The Radiola 159 is a "Medium Wave" five valve super-
heterodyne receiver designed to operate on either A.C. or
D.C. power supplies. The tuning range of this receiver is from
1500-550 kilocycles (200-550 meters).

The signal from the aerial is applied to the control grid of
the 6D6 R.F. amplifier, after magnification by the aerial coil,

the secondary of which is tuned to the incoming signal fre-
quency by the rear unit of the variable condenser (C-6). After
amplification by the 6Dé, the signal is applied to the control
grid of the 6A7 converter by the secondary of the R.F. coil
(T-2), which is tuned by the centre unit of the variable con-
denser (C-12). Combined with the R.F. signal in the 6A7
converter is the local oscillator signal, which is 175 kilocycles
higher in frequency than the signal being received; this fre-
quency difference of 175K.C. remains throughout the tuning
range of the instrument, owing to the design of the oscillator
coil (T-3), the variable condenser (C-18) and the padding
condenser (C-19).

The LF. signal (175 K.C.), produced by the combination
of the signals within the 6A7, appears in the plate circuit
of this valve, where it is selected by the first I.F. transformer
(T-4) and applied to the control grid of the 6B7 valve. The
L.F. signal is amplified by this valve and is transferred by the
second I.F. transformer (T-5) to the diode plates of the 6B7
for rectification across resistors R-12 and R-13. The primary
and the secondary of the Ist LF. transformer (T-4), and the
primary of the 2nd LF. transformer (T-5) are all tuned, by
trimmer condensers, to the intermediate frequency (175 K.C.).

The rectification of the IF. signal in the diode circuit
of the 6B7 produces a D.C. voltage, which is applied (via filter
R-14 and C-10) as a grid bias to the control grid circuits of
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Fig. 27.—Layout diagram (top view), (159)
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Fig. 28.—Layout diagram (underneath view), (159).

the 6D6 R.F. amplifier and 6A7 converter for automatic volume
control.

The volume control (R-12) selects the amount of audio
signal, in the diode circuit of the 6B7, to be applied to the
control grid of the same valve for amplification.  The output
of the 6B7 is resistance-capacity coupled to the 43 output
pentode to be amplified again for reproduction by the loud-
speaker. Correct matching between the output valve and the
loudspeaker is carried out by the transformer T.A. 16Y
mounted on the loudspeaker.

Included in the equipment of this receiver is a mains filter
unit (fig. 29), which consists of o ballast resistor (R-7 and
R-6), two line chokes (T-6 and T-7), and two by-pass con-
densers (C-36 and C-37). The heaters of all the valves, and
the dial lamp filament are connected in series with the ballast
resistor across the power supply. The ballast resistors (R-7
and R-6) are designed to give the correct heater voltage for
each valve when the power supply is above 230 volts. When
it is desired to operate the receiver below this voltage, the
connecting link on the mains filter unit (see fig. 29) should be
closed, thus short-circuiting R-6 to maintain the heater voltage
at the correct rating.
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A 1273 rectifier is used, and reference to the circuit dia-
gram will show a 3 amp fuse inserted in the plate circuit
of this valve in order to safeqguard the remaining valves in
the event of a fault arising within the 12Z3. The smoothing
circuit consists of two high capacity condensers (C-34 and
C-35), with the 2000 ohms field of the loudspeaker functioning
as a smoothing choke.

As this receiver is designed to operate on both A.C. and
D.C. power supplies, reference to the circuit diagram (fig. 30)
will show that one side of the power supply is connected to
the high tension negative circuit of the receiver; this circuit
is connected to the chassis frame through a .05 mfd. paper
condenser (C-8). The controls of the receiver are also insulated.
If these precautions were not followed, the chassis frame and
the controls could be at a dangerous electrical pressure (200-
260 volts) above earth.

The sensitivity control (R-3) is a 1000 ohm variable con-
trol connected in the cathode circuits of the 6A7 converter
and 6D6 R.F. amplifier valves.

The tone control circuit consists of a variable control
(R-15) connected in series with a .0l mfd. paper condenser,
C-28, between the plate of the 6B7 and negative.



I.LF. ALIGNMENT.

This receiver employs two I.F. transformers (T-4 and T-5)
for which there are three adjustments. These adjustments are
shown on Fig. 28 in their adjustment order, I, 2 and 3. Refer
to page 6 for full I.F. alignment instruction.

R.F. ALIGNMENT.

Fig. 27 shows the R.F. adjustments in their correct adjust-
ment order (4, 5, 6). Complete R.F. alignment instructions are
given on page 7.

NOTE.

A 3 amp fuse, which is housed in a small can on the top
of the chassis (see fig. 27) is connected in the piate circuit of

BLAack

WHITE
Rso

the 1273 rectifier to protect the other valves in the event of
a fault arising within the rectifier. If, in servicing the receiver,
it is found thot there is no plate voltage, this fuse should be
inspected by unscrewing the can. Before replacing the fuse,
it would be advisable to ascertain if the 1273 is faulty.

[t is important that the variable condenser be mounted
by means of the rubber bushes and kept insulated from the
chassis since the frame of the variable condenser is connected
to the high tension negative circuit.

CONTINUITY TEST.

Unlike the A.C. operated models, the high tension
negative circuit of this receiver is not connected directly to
the chassis frame. In the continuity testing schedule, the high
tension negative circuit is referred to as power cable (black).

MAINS FiLTER
QuTPUT CONNECTIONS.

RG]

T7.

Mains Fuse "B

Power SuppLY
CONNECTION "R’

Power SuppLy

CONNECTION A

e
N—
\
T

"

Mains Fuse ‘A
\XTG

EARTH TERMINAL .

HeaTer VoLTAGE LINK.
LINK TERMINAL.

Fig. 29.—Mains Filter Unit No. 2181,
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CONTINUITY TESTING SCHEDULE RADIOLA 159

N.B.—All readings to be made with valves and loudspeaker withdrawn and mains filter unit disconnected.

TEST BETWEEN.

Chassis to No. | loudspeaker socket (see fig. 28).

Chassis to power cable (black).

Power cable (black) to frame of variable conden-
ser.

Power cable (black) to cathodes 6Dé6 R.F. amplifier,
b6A7 converter.

(black)

Power cable to cathode 6B7 second
detector.
Power cable (black) to diode plates 6B7 second

detector.

Power cable (black) to cathode 43 output pentode.

Power cable (black) to control grid 43 output pen-
tode.

Power cable (black) to control grid clip 6B7 second
detector.

Power cable (black) to No. 3 loudspeaker socket
(see fig. 28).

Power cable (black) to AVC line (see fig. 28).

Power cable (black) to plate 43 output pentode.

Power cable (black) to plate 6B7 second detector
with tone control R-15 in minimum ({anti-clock-
wise) position,

Power cable (black) to screen grid 6B7 second
detector.

Power cable (white) to H-1 12Z3 rectifier.

H-2 1273 to H-1 43 output pentode.

H-2 43 output pentode to H-2 6D6 R.F. amplifier.
H-1 6D6 R.F. amplifier to H-2 6A7 converter.
MH-1 6A7 converter to H-2 6B7 second detector.
H-1 6B7 second detector to power cable (black).
Power cable (red) to plate 1273.

Cathode 12Z3 to No. 4 loudspeaker socket (see
fig. 28).

No. 3 loudspeaker socket to screen grid 6Dé R.F.
amplifier and 6A7 converter.

No. 3 loudspeaker socket to plate 6D6 R.F.
amplifier.

No. 3 loudspeaker socket to plate 6A7 converter.

No. 3 loudspeaker socket to oscillator plate 6A7
converter.

No. 3 loudspeaker socket to screen grid 6B7 second
detector.

No. 3 loudspeaker to plate 6B7 second detector.

No. 3 loudspeaker socket to screen grid 43 output
pentode.

No. 5 loudspeaker socket to plate 43 output
pentode.

Green connection on volume control to diode plates
6B7 second detector.

AVC line to control grid 6D6 R.F. amplifier.

AVC line to control grid clip 6A7 converter.

CORRECT READING.

Continuity.
No reading.
Continuity.

900-1900 ohms with
rotation of sensitiv-
ity control.

2000 ohms.

300,000 — 600,000
ohms with rotation
of volume control.

500 ohms.

300,000 ohms.

No reading

(500,000 ohms).
60,000 ohms.

No reading
{over 2 megohms).
No reading.
180,000 ohms.
40,000 ohms.
Continuity.
Continuity.
Continuity.
Continuity.
Continuity.
Continuity.
Continuity.
Continuity.
40,000 ohms,
Continuity.

Continuity.
Continuity.

60,000 ohms.
120,00C ohms.
Continuity.
Continuity.
300,000 ohms.
100,000 ohms.
Continuity.
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PROBABLE CAUSE OF IRREGULAR READING.

Wiring open circuit.
C-8 short circuit. Wiring short circuit.
Wiring open circuit.

Sensitivity control R-3 faulty. R-2 short circuit or
open circuit. C-7 short circuit.

R-11 short circuit or open circuit. C-23 short circuit.

T-5 secondary open circuit. Volume control R-12
faulty. R-13 short circuit or open circuit.

R-19 short circuit or open circuit. C-32 short circuit.
R-18 short circuit or open circuit.

R-10 short circuit or open circuit. C-21 short circuit.

C-9, C-20, C-25, C-27, C-34 short circuit. R-4,
R-5 short circuit or open circuit. Wiring short
circuit to chassis.

C-4, C-10, C-26 short circuit.

C-33 short circuit.
C-28, C-29 short circuit.

C-9, C-20, short circuit.

Dial lamp filament open circuit. Power cable open
circuit.
Wiring open
Wiring open
Wiring open

Wiring open circuit.

Wiring open circuit. Power cable open circuit.

2 amp fuse in rectifier fuse unit open circuit. Power
cable open circuit.

Wiring open circuit.

circuit,
circuit,
circuit.

R-4 short circuit or open circuit.
T-2 primary open circuit.

T-4 primary open circuit,

T-3 primary open circuit.

R-4, R-9 short circuit or open circuit.

T-5 primary open circuit. R-16, R-17 short circuit
or open circuit.

Wiring open circuit.

Wiring open circuit.

T-5 secondary open circuit. RI3 short circuit or
open circuit.

T-1 secondary open circuit.

open circuit.
T-2 secondary open circuit.

R-1 short circuit or



TEST BETWEEN

Cathode 6A7 converter to oscillator grid 6A7.

Fixed plates of C-18 to coil end of padding con-
denser C-19.

Plate 6B7 second detector to control grid 43 output
pentode.

Yellow wire to black wire loudspeaker cable.

Red wire to blue wire loudspeaker cable.

CORRECT READING

60,000 ohm:s.
Continuity.

No reading
(3 megohm).

2,000 ohms.
450 ohms {approx.).

PROBABLE CAUSE OF IRREGULAR READING.

R-8 short circuit or open circuit.
T-3 secondary open circuit.

C-31 short circuit.

Loudspeaker field open circuit or short circuit.
TA 16Y primary open circuit or short circuit.

CONTINUITY TESTING SCHEDULE FOR MAINS FILTER UNIT NO. 2181.

N.B.—All readings to be taken with the unit disconnected from the receiver, and with the heater link open.

TEST BETWEEN.

Power supply connection
connection.

Black output connection to earth terminal.

Power supply connection "B to black output
connection.

Red output connection to earth terminal.

White output connection to link terminal.

Red output connection to link terminal.

"A" to Red output

Valve.

6D6 R.F. amplifier
bA7 Converter ...

. Oscillator

6B7 Reflex amplifier ..
43 Pentode ... ... ...
12Z3 Rectifier ... ...

* Cannot be measured accurately with ordinary voltmeter,
at 240 volt A.C. supply.
clockwise position.

CORRECT READING.
Continuity.

No reading.
Continuity.

No reading.

510 ohms.
100 ohms.

SOCKET VOLTAGES.

PROBABLE CAUSE OF IRREGULAR READING.

Mains fuse "A" open circuit. T-6 open circuit.

C-37 short circuit.

Mains fuse "B" open circuit. T-7 open circuit.

C-36 short circuit.
R-7 short circuit or open circuit.
R-6 short circuit or open circuit.

Negative Negative Negative

to to to

Cathode Screen Grid Plate

(C) Voits (SG) Volts  Volts
AAAAAA 4.0 40 150
-~ 40 40 150
...... — - 150
1.5 30 60*
20 150 150
268 — —

No signal input.

Plate
Current  Heater
M.A. Volts
1.0 6.3
0.5 6.3
2.0 —
1.0 6.3
30.0 25.0
45 12.6
Measured

Controls in maximum

D.C. voltmeter used as suggested on page 3.
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-260 Vohs (36 2y
AC. oy DC. 3
G1T | Dial Lawp I
T2 & Eavth TAIGY
Code | Port COILS. Code | Fort CONDENSERS. Code | Fort CONDENSERS.
No. No. No.
Ti 1560 |Aerial Coil Cl 500 mmf. Mica High Volt. Test|| C30 10-50 mmf. Mica Cond.
T2 1564 |K.F. Coil C2 500 mmf. Mica High Volt. Test|| C3I 01 mif. Paper Cond.
T3 1562 |Oscillator Coil C3 05 mf. Paper Cond. C32 25 mf. 25 V. Elect. Cond.
T4 2060 |First ILF. Transformer C4 05 mf. Paper Cond. C33 .005 mf. Paper Cond.
T5 2063 |Second I.F. Transformes Cs 10-50 mmf. Trimmer C34 2325 8 mf. 500 V. Elect. Cond.
T6 2191 |Line Choke Cé 2059 |Variable Condenser C35 2325 |8 mf. 500 V. Elect. Cond.
17 2191 |Line Choke C7 .25 mf. Paper Cond. C36 .l mf. Paper Cond.
Cs8 05 mf. Paper Cond. C37 .l mf. Paper Cond.
RESISTORS. Cc9 .25 mf. Paper Cond.
3 Cl0 .05 mf, Paper Cond.
EIZ lOO.g%(()) Z::Ss, i vv\:g: Cti 10-50 mf. Mica Trimmer
R3 | 2069 |1000 ohms Sensitivity Cont. || §!2 | 2037 IVariable Condenser
R4 40000 ohros, | watt Cl3 10-50 mmf. Mica Trimmer
RS 20'000 ohmsl | watt Cl4 85 mmf. M?ca Cond.
Rb 100 ohms, Wire Wound Cls 85 mmf. Mica Coqd.
R7 510 ohms Wire Wound Clé 10-50 mmf. Mica Tr!mmer
R8 60.000 ohms. % watt Cl7 10-50 mmf. Mica Trimmer
RO 20,000 ohms. & watt C18 | 2059 |Variable Condenser
RIO 5001000 ohmsl. 1 watt Cl9 1050 mmf. Mica Cond.
RII 2,000 ohms. } watt C20 25 mf. Pcp_er Cond.
R12 | 2271 i300,000 ohms, Vol Cont. ggzl 25)[0 m{mf.P M:ccCCogd.
RI3 300,000 ohms, 3 watt : fm- aper L.ond.
RI4 13 Megohms, } watt C23 5 mf. 25 V. Elect. Cond.
RIS | 2271 |300,000 ohms, Tone Cont. o 200 mmf. Mico Cond,
RIG 20,000 ohms, } watt czg o Paper Cond.
R17 100,000 chms, 3 watt &2 ' ?.P cpeE: Zn .
RI8 300,000 ohms, % watt > m ’ aper t.ond.
RIS 500 ohms, | watt czs 01 mf. Paper Cond.
R20 100,000 ohms, % watt C29 700 mmf. Mica Cond.
Fig. 30.—Circuit data (159).
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Radi

ELECTRICAL SPECIFICATIONS.

Voltage Rating 190-260 Volts
Frequency Rating 50-60 Cycles

(Special instruments made for other voltage
and frequency ratings)

Power Consumption ... 50 Watts
Tuning Ranges ... (a) 1500-550 Kilocycles
{b) 19-50  Metres
Intermediate Frequency - 460 K.C.
Loudspeaker Type D40
Loudspeaker Field Coil Resistance 2000 ohms.
Loudspeaker Audio Transformer Type T.A.I13Y.

VALVES AND CIRCUITS.

6A7 Detector-oscillator,

6D6  L.F. Amplifier.

6B7 LF. Amplifier, Detector, A.V.C. and Audio Amplifier.
42 Output Pentode.

80 Rectifier.

GENERAL CIRCUIT DESCRIPTION.
The Radiola 248 is o "World Range"

operated superheterodyne receiver.

five valve A.C.

ola 248

This instrument has two tuning ranges

(1) 1500-550 kilocycles (200-550 meters) covering the
standard medium wave broadcasting band.

(2) 19-50 meters, covering the four short wave broad-
casting bands.

Range selection is accomplished by a dual position range
switch,

The signal from the aerial is impressed on the control grid
of the 6A7 converter, after magnification by the aerial coil
(T-1 or T-2), the secondary of which is tuned to the signal
frequency by the rear unit of the variable condenser (C-5).
Combined with this signal in the 6A7 converter is the local
oscillator sngncl which is 460 k|locycles higher in frequency than
the incoming signal; this difference is maintained throughout the
tuning range of the receiver by the oscillator coils (T-3 and
T-4) in conjunction with the variable condenser (C-14), and
padding condensers (C-9—C-10 and C-12).

The combination of the two signals produces the inter-
mediate frequency of 460 kilocycles, to which both the prim-
aries and the secondaries of the I.F. transformers T-5, T-6 and
T-7 are tuned. The L.F. signal is applied to the control grid
of the 6D6 I|.F. amplifier by the secondary of the first LF.
transformer (T-5), and after amplification by this valve it is
applied, via the secondary of the second I.F. transformer
(T-6), to the control grid oz the 6B7 valve. Amplified in the
687 the LF. signal is transferred by the third L.F. transformer

Power  TRANSFORMER

ParT N°I520 - 50~

VariABLE CONDENSERS.

1521 -40~ Cs,Cia.
IS'ZQ-IIBOO\‘/; EaRTH. A ParT N° I5i8

e

@) @)
e

C1,Ce,C3,

Cie,Cim,
Cig,C9,

GB7,
©

@

ZRDIF TRANS .
AoJusTMENT NOl

/

| AeriaL Cow (T1,T2)

CompLETE UNIT. ParT N?20I8
Coit UNiT. PART NUBGH
Coi Base PARTNYIS67

L]

6AT7

OsciLLaTor Coi (T3,74)
— [CompPLETE UNIT. PART N? 2019

€10,C21, 4+ N Coi. UNIT. PART N® 1566
Coa,C23. J L CoiL Base. ParT N|gsg
Ci,Ci3,

INPIFE TRANSFORMER (T6)

CompLETE UniT.ParT N? 1539
Coi UniT. ParT N® 1527
Coi Base. Parr N? {537

O
TT

TONE

Ri4, Rio.

VoLUME  SENSITIVITY STATION RANGE
ConTrROL. CONTROL. CONTROL SELECTOR.SWITCH.
R,

[ST IFE TRANSFORMER (T5)
CompLeTe UniT PART N¢[538.
Coi. UnNiT ParT N¢ 1527,
Coi. Base Pant N° 1537,

H

ParT N°I688 ParT N°1G88. PART N°1578 .
Fig. 31.—Layout diagram (top view), (248).
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PoweRr SuppLy
CONNECTION PANEL.
ParTt N°I503.

LouD SPEAKER
SOCKET.

A. EARTH.
PANEL N/°IS44.
)4 |‘,¢' C3s IF\ |
= [ e S
PART [RIE v
MEeDIUM  WAVE o R ]
C'OILA ADJUSTMEIEI)TS, AVC LiNe N I57hp s de—o
N ADJUSTMENT ORDER| VC.LINE. NS —"
—1(0) R 1 R
ST Sy feclhi
NGl D =l
§w—t——3—n
SHORT WAVE . 10se ] o R4 CocA S -R7
Coi, ADJUSTMENTS. N , ST 68T | Lo = ST YT WL -PaneL NeIS45
N ADJUSTMENT ORDE] ISZKTamall R 5
OIS c . q,‘”
C‘L - 1 L - 5 4 15 \3 Q2
I T 7
" (o Co RS Supeg
“7 U L PANESN’U U 2R% | F TRANSFORMER (T7)
PapoiNg ConD: U 547 U COMPLETE UNIT. PART N?1540.
ADJUSTMENT. CoiL UniT. ParT N? 1530,

Papoing Cono. UNiT.

RANGE SwiTeH

CoiL Base. PanTt N? 1630,

ParT N®II53.

ParT N0 15572,

LETRANS. ADJUSTMENTS.
IN ApJusTMENT ORDER.

Fig. 32.—Layout diagram (underneath view), (248).

to the diode plates of the same valve for rectification across
resistors R-10 and R-11.

The I.F. signal is bypassed in the grid and plate circuits of
the 6B7 by C-26 and C-31, respectively. After rectification,
the |.F. signal carrier is filtered by resistor R-11, and condensers

C-28 and C-26 (via C-25).

A D.C. voltage is produced by the rectified signal in the
diode circuit of the 6B7 (across R-10 and R-11) proportional
to the incoming signal and this voltage is applied as a bias
voltage to the control grid circuits of the 6A7 converter and
6D6 I.F. amplifier to give automatic volume control.

The audio signal across R-10 (volume control) is applied
to the control grid of the 6B7 (via coupling condenser C-25),
and as R-12 is a variable resistance control, the strength of
the audio signal applied to the 6B7 may be adjusted as
desired. The series and parallel impedances of T-6 and C-26,
respectively, are negligible to audio frequencies.

The audio signal after amplification by the 6B7 is resist-
ance-capacity coupled to the 42 output pentode; LF. trans-
former T-7 and condenser C-31 have negligible impedances to
audio frequencies.

A four lead cable delivers the output of the 42 to the
loudspeaker, which is matched to the output valve by a trans-

former (T.A.13Y.).

The tone control circuit consists of a variable control (R-14)
in series with a .0imfd. paper condenser (C33), connected
between the plate of the 6B7 and earth,

46

Sensitivity is controlled by a 3,000 ohms wire wound
variable control (R-1), connected in the cathode circuits of the
b6A7 and 6D6 valves to increase or decrease the cathode bias
as desired.

The socket voltages are supplied by a power unit which
consists of a transformer (T-8), an 80 valve rectifier, and a
smoothing circuit consisting of two high capacity condensers
(C-40) and (C-41), with the 2000 ohms. tield of the loud-

speaker functioning as a smoothing choke.

I.LF. ALIGNMENT.

This receiver employs two LF. stages, which include three
ILF. transformers (T-5, T-6, T-7). Five trimmer condensers align
these transformers to resonance (460 K.C.). Align first the
third L.F. transformer adjustment (No. 1) situated on the top
of the chassis (see fig. 31), and continue with adjustments
2, 3, 4, and 5 located below the chassis. See fig. 32. Full
I.F. alignment instructions appear on page 6.

R.F. ALIGNMENT.
MEDIUM WAVE.

Reference to fig. 32 will show the location of the medium
wave coil adjustments (Nos. 6, 7 and 600 K.C. padding con-
denser). Beginning with No, 6 (oscillator trimmer) refer to
page 7 for full alignment instructions.

SHORT WAVE.

Refer to fig. 32 for the location of the Short Wave Coil
adjustments (Nos. 8 and 9). Beginning with No. 8 (oscillator
trimmer) refer to page 8 for full alignment instructions.



CONTINUITY TESTING SCHEDULE RADIOLA 248.

N.B.—All readings to be made with valves and loudspeaker withdrawn.

TEST BETWEEN.

Chassis to cathode 42 output pentode.
Chassis to diode plates 6B7 second detector.

Chassis to cathode 6B7 second detector.
Chassis to cathode 6D6 I.F. amplifier.

Chassis to cathode 6A7 converter,

Chassis to filament 80.
Chassis to control grid clip 6B7 second detector.

Chassis to control grid 42 output pentode.

Chassis to frame of variable condenser.

Chassis to orange lead on panel No. 1545 near
front of chassis.

Chassis to plate 42 output pentode.

Chassis to screen grid 6B7 second detector.

Chassis to A.V.C. line (see fig. 32).

Filament 80 to plate 6A7 converter.

Filament 80 to plate 6D6 I.F. amplifier

Filament 80 to screen grid 42 output pentode.

Filament 80 to No. | loudspeaker socket (see
fig. 32).

Filament 80 to oscillator plate 6A7 in both posi-
tions of range switch.

Filoment 80 to plate 6B7 second detector.

Filoment 80 to screen grid 6A7 converter and 6Dé
I.F. amplifier.

Filament 80 to screen grid 6B7 second detector.

AV.C. line to control grid clip 6A7 converter in
both positions of range switch.

A.V.C. line to control grid clip 6D6 I.F. amplifier.

Green connection on volume control to diode plates
6B7 second detector.

Cathode 6A7 converter to oscillator grid 6A7.

Fixed plates of C-14 to coil end of padding con-
densers C-9—C-10 and C-12. In both positions
of range switch.

Aerial terminal to chassis in both positions of range
switch.

Across heaters 6A7 converter.

Across filament 80.

No. 4 loudspeaker socket (see fig. 32) to each
plate 80 separately.

Across power cable.

Across thin pins loudspeaker plug.

Across thick pins loudspeaker plug.

CORRECT READING.

400 ohms.

300,000-600,000 ohms
with rotation of vol-
ume control.

2000 ohms.

900-3900 ohms with
rotation of sensitiv-
ity control,

800-3800 ohms with
rotation of sensitiv-
ity control.

60,000 ohms.

No reading
(500,000 ohms).

300,000 ohms.
Continuity.
Continuity-
300,000 ohms.
No reading.
70,000 ohms.
No reading.
(over 2 megohms).

Continuity.
Continuity.
Continuity.
Continuity.

20,000 ohms.
125,000 ohms.
40,000 ohms.

90.000 ohms.
100,000 ohms.

Continuity.
Continuity.

60,000 ohms.

Continuity.

Continuity.
Continuity.
Continuity.
300 ohms.

Continuity.
570 ohms (approx.).

2000 ohms.
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PROBABLE CAUSE OF INCORRECT READING.

R-16 short circuit or open circuit. C-35 short circuit.
T-7 secondary open circuit. R-9, R-11 short circuit
or open circuit. Volume control R-10 faulty.

R-9 short circuit or open circuit. C-27 short circuit.
Sensitivity control R-1 faulty. R-6 short circuit or
open circuit. C-15 short circuit.

Sensitivity control R-1 faulty. R-4 short circuit or
open circuit. C-6 short circuit.

R-17, R-18 short circuit or open circuit, C-38, C-39,
C-41, C-7, or C-32, short circuit. Wiring short
circuit to chassis.

T-6 secondary open circuit. R-8 short circuit or
open circuit. C-26 short circuit.  Wiring short
circuit to chassis.

R-15 short circuit or open circuit.

Earth connection to C-5, C-14 open circuit.

Tone control R-14 faulty.

C-36 short circuit.
C-24 short circuit,
C-4, C-37 short circuit.

T-5 primary open circuit.
T-6 primary open circuit.
Wiring open circuit.
Wiring open circuit.

T-3 or T-4 primary open circuit. R-5 short circuit
or open circuit. Range switch faulty.

T-7 primary open circuit. R-12, R-13 short circuit
or open circuit.

" R-17 short circuit or open circuit.

R-17, R-7 short circuit or open circuit.

T-1 or T-2 secondary open circuit. R-2 short circuit
or open circuit. Range switch faulty.

T-5 secondary open circuit.

T-7 secondary open circuit.

R-3 short circuit or open circuit.
T-3 or T-4 secondary open circuit. Range switch
faulty.

I or T-2 primary open circuit. Range switch faulty.

T-

T-8 heater winding open circuit. Wiring open circuit.
T-8 filament winding open circuit.

T-8 secondary open circuit. Wiring open circuit.

T-8 primary open circuit. Power cable open circuit.

T.A.-13Y. primary open circuit or short circuit
(loud-speaker transformer).

Loudspecker field open circuit or short circuit.



Valve.

6A7 Converter
.. Oscillator
6D6 |.F. amplifier

* Cannot be measured accurately with ordinary voltmeter.
clockwise position.
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Sevsitivity . . 555
Coutvel 8T 18
To Black  EEL0

SOCKET VOLTAGES.

Chassis  Chassis Chassis
to to to Plate Valve
Cathode Screen Grid  Plate Current  Heater
(C) Volts {SG) Volts [P} Volts M.A. Volts
. 3.0 55 240 1.5 6.3 6B7 Reflex
. — — 170 3.0 — 42 Pentode
.. 3.0 55 240 3.0 6.3 80 Rectifier

Measured at 240 volts A.C. supply.
D.C. voltmeter used as suggested on page 3.

Chassis ~ Chassis  Chassis
to to to Plate
Cathode Screen Grid Plate(P) Current Heate:
(C) Volts [SG) Volts  Volts M.A. Volts
...... 1.5 35 60* 1.0 6.3
14.5 240 220 30.0 6.3

630/315 volts, 50 M.A. total current 5.0

No signal input. Controls in maximum

!
230-260 Gyopn !

200-260 l 4
¢ A
Yolts AC ; Blue  TaB
' : 2!
f tllowSieevin % ig El&!ﬁp‘ Red 3!
Code | Port COlLS. Code | Part CONDENSERS. Code | Fart CONDENSERS.
NO. No, NO.
TI 2018 |Aerial Coil 200-550 Metres Cl 5.20 mmf. Mica Trimmer C30 10.50 mmf. LF. Trimmer
T2 2018 |Aerial Coil 19-50 Metres Cz 5.20 mmf. Mica Trimmer C3| 700 mmf. Mica Cond.
T3 2019 |Osc. Coil 200-550 Metres c? 10 mmf. Mica Cond. C32 5 mf. Paper Cond.
T4 | 2019 |[Osc. Coil 19-50 Metres C4 .05 mf. Paper Cond. C33 0l mf. Paper Cond.
T5 1538 |First |.F. Transformer Ct 1516 |Variable Condenser C34 05 mf. Paper Cond.
Tb 1539 [Second |.F. Transformer Cé .| mf Paper Cond. C35 25 mf. 25 V. Elect. Cond.
T7 1540 [Third I.F. Transformer Ci .05 mf. Paper Cond. C36 005 mf. Paper Cond.
T8 1520 |Power Transformer 50 ~ Cs8 50 mmf. Mica Cond. c37 05 mf. Paper Cond.
1521 [Power Transformer 40 ~ Cy 10-50 mmf. Mica Trimmer C38 25, .1 and .1 mf. Paper Cond.
1522 |Power Transformer, 110 Volts CI10 | 1153 [390 mmf. Padding Cond. C39 5 mf. Paper Cond.
T Cll 5-20 mmf. Mica Trimmer C40 | 1571 |8 mf. 500 V. Elect. Cond.
RESISTORS. Ci2 2800 mmf. Padding Cond. C41 | 1571 |8 mf. 500 V. Elect. Cond.
. Ci3 5-20 mmf. Mica Trimmer
E; 1578 lgdo(?(?oogwrilchgsewiifp.Cont. Cl4 | i516 |Variable Condenser
R3 60,000 ohms, % watt Cis .|_mf. Paper Cond.
R4 800 ohms, & watt Clé 120 mmf. Mica Cond.
RS 20000 ohms. & watt Ci7 10-50 mmf. L.F. Trimmer
R6 '900 ohms. % watt Cis 10-50 mmf. LF. Trimmer
R7 50,000 ohms, & watt cl9 120 mmf. Mica Cond.
RS 500,000 ohms, 3 watt C20 120 mmf. Mica Cond.
R9 2000 ohms. % watt C21 10-50 mmf. LF. Trimmer -
RIO | 1668 300,000 ohms, Volume Cont. || G22 10-50 mmf. I.F. Trimmer
RI 300,000 ohms, & watt C23 120 mmf. Mica Cond. RESISTORS.
RI2 100,000 ohms, 3 watt C24 .I mf. Paper Cond.
Ri3 50,000 ohms, ¥ watt c25 05 mf, Paper Cond.
R14 | 1668 {300,000 ohms Tone Cont. C26 200 mmf. Mica Cond. RIS 20,000 ohms, | watt.
RIS 300,000 ohms, % watt c27 5 mf. 25 V. Elect. Cond. RI19 12 Megohms. ¥ watt.
RI&6 400 ohms, | watt C28 200 mmf. M'ICO Cond.
R17 40,000 ohms, | watt C29 130 mmf. Mica Cond. ’
Fig. 33.—Circuit data (248).
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Radiolas 249 and 302

ELECTRICAL SPECIFICATIONS.

Voltage Rating ... . .. 190-260 Volts
Frequency Rating ... .. ... 50-60 Cycles
(Special instruments made for other voltage
and frequency ratings)

GENERAL CIRCUIT DESCRIPTION.
The Radiola 249 is a seven valve "World Range A.C.
operated superheterodyne receiver using metal envelope valves.

Two distinct tuning ranges, using two separate sets of
tuning coils, selected by a two position range switch, are used

75 Watts
(a) 1500-550 Kilocycles.
(b) 19-50 Metres. h

in this instrument.

1500-550 kilocycles (200-550 meters), which is the

Power Consumption ...
Tuning Ranges ... ... ..

Intermediate Frequency ... .. 450 KC. standard medium wave broadcasting band.
Loudspeaker S L e Type D42 2. 19-50 meters, which covers four short wave broad-
Loudspecaker Field Coil Resistance 2000 ohms. casting bands.

Loudspeaker Audio Transformer ... Type T.A.13.Y.

The signal from the cerial enters the receiver through an
aerial isolating condenser (C-1), and after magnification by
the aerial coil (T-1 or T-2) it is applied to the control grid of
the 6K7 R.F. amplifier. The secondary of the aerial coil is
tuned by the rear unit of the variable condenser (C-7). The
signal is amplified by the 6K7, and is applied to the control
grid of the 6A8 converter by the secondary of the R.F. coll
(T-3 or T-4), which is tuned by the centre unit of the variable
condenser (C-14). A local oscillator signal is generated by
the elements of the 6A8, and this signal is always 460 K.C.
higher in frequency than the R.F. signal. The oscillator coils

VALVES AND CIRCUITS.

6K7 R.F. Amplifier.
bA8 Detector-oscillator,
6K7 I.F. Amplifier.
6Hb6 Detector and A.V.C.
6F5  Audio Amplifier.
6F6  Output Pentode.

80 Rectifier.

Power TRANSFORMER-T9
PART N° 805 - K0~

1806-40\7
1807-110 VoLTs.
100~ RE. A EARTH

AeriaL Cois-TILT2.

~ICompLETE UNiT. PART N°20i8
Coit UNIT. PART N°I566
Coit Base.PART N¢ 567

O
o 6y\7 .
| _—RFCoiLs-T3,T4,
VARIABLE lComPLETE UniT. ParT N0 2022
CONDENSERS ColL UNIT. PART N° [790
C7,Cla, C22. Coil BASE.PART N° | 754

1

Pary N°IT54 6A8.

©

Q

—1OsCILLATOR CoIL-T5Ts,
ComMPpPLETE UNIT. PART N°2020.
CoiL UNIT. ParT N° 1566
CoiL Base ParT N° 1568

N0 |F TRANSFORMER ~T 8.
CompLETE UNIT ParT N°[899.
Coi. UNiT. PART N° 1896,
CoiL Base.ParT N°|897.

ToNE  VoLUME [SENsSITIVITY STATION  RANGE
CONTROL. CONTROLNCONTROL. SELECTOR. SWITCH.

Ri8. RI3. R3.
ParT N2I668. PART N°I668.
15T LF TRANSFORMER ~T7.
CoMPLETE UNIT. PART N?898
Coi. Uit PanTt N®1896.
CoiL Base Panrt N?1897.

Fig. 34.—Layout diagram (top view), (249).
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VOLTAGE REGULATION AND

POWER FUSE PANEL,
PART N° |90
191 (NZ)
Piek Up
A&RE UNIT TERMINAL PANEL Loup SPEAKER
PART N° 1579, PART NO 8IS SOCKET.
e8] B
g W EarTH. A.\ RE.
HORT WAVE .
CoiL ADJUSTMENTS. ° c @%'@ PANEL N?I8I5.
IN ADJUSTMENT ORDER 7 7 e
100,000 r‘+
lo PART Ca0
R, N°167)
6 HC
ReH-T 39

902

\i

. |C43.C44

(134

Mepium  Wave
Coi. ADJUSTMENTS.
IN ADJUSTMENT ORDER.

¢ PaRT
o | -1 NO 1578 £
PabpiNGg COND.
ADJUSTMENT
pADD'CNCﬁe %?QN)D' Unrr. RANGE SWITCH. |F.TRANS ADJUSTMENTS
PARTIN°|'153 PART N° 2048 IN ADJUSTMENT ORDER .

Fig. 35.—Layout diagram (underneath view), (249).

(T-5 and T-6), in conjunction with the variable condenser (C-22)
and padding condensers (C-18—C-19 and C-21), have been
designed to maintain this frequency difference throughout the
tuning ranges of the receiver.

The LF. signal, produced by the combining of the R.F.
and local oscillator signals, appears in the plate circuit of the
6A8. The intermediate frequency stage is coupled to the
6A8 converter (input), and to the 6Hé second detector (out-
put), by two L.F. transformers (T-7 and T-8); these transformers
are adjusted to resonate at 460 K.C. by trimmer condensers
across both their primary and secondary windings. The output
of the I.F. stage is applied, by the secondary of the second
I.F. transformer (T-8), to the diode plates of the 6Hb6 second
detector, where it is rectified across resistors R-14 and R-13.
A D.C. voltage is produced in the diode circuit (across R-14
and R-13) proportional to the signal being received, and it is
applied as a grid bias voltage to the control grids of the
6K7 R.F. amplifier, 6A8 converter, and 6K7 I.F. amplifier for

automatic volume control.

An audio signal is developed across R-13, in the diode
circuit of the 6Hé, and since R-13 is a variable resistance
volume control, the magnitude of the audio signal applied to
the control grid of the 6F5 audio amplifier (via C-37) may be
adjusted as desired. The audio signal applied to the 6F5 is

amplified by the valve, and is then resistance capacity coupled
to the 6F6 output pentode, where it is amplified again to a
suitable level for reproducion by the loudspeaker. Matching
between the 6F6 output pentode and the loudspeaker is accom-
plished by the transformer T.A.13Y.

The tone control circuit consists of a variable control
(R-18) connected in series with a .0l mfd. paper condenser
(C-39), between the plate of the 6F5 audio amplifier and
earth,

The sensitivity control (R-3) is a wire wound variable con-
trol connected in the cathode circuits of the 6A8 converter
and the 6K7 L.F. amplifier. An additional resistor (R-2) is
connected in this circuit by the range switch on medium waves:
the short circuiting of this resistor on short waves boosts the
sensitivity of the receiver.

The power unit consists of a transformer (T-9), an 80 valve
rectifier, and a smoothing circuit incorporating the loudspeaker
field winding (2000 ohms) in conjunction with two high capacity
condensers (C-43 and C-44),

I.LF. ALIGNMENT.

This receiver uses one stage of I.F. amplification, which
includes two LF. transformers.  Four condensers align these
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transformers to resonance (460 K.C.), and the condenser ad-
justments are found beneath the chassis in their adjustment

order—1. 2.3, 4. See fig. 35. Full I.F. alignment instructions

appear on page 6.

R.F. ALIGNMENT.
MEDIUM WAVE.

Reference to fig. 35 will show the medium wave coil
adjustments (5, 6, 7) and the padding condenser adjustment.

Beginning with No. 5 (oscillator trimmer) refer to page 7 for
full alignment instructions.

SHORT WAVE.

The short wave coil adjustments (8, 9, 10) are situated
adjacent to the medium wave adjustments. See fig. 35. Be-

ginning with No. 8 (oscillator trimmer) refer to page 8 for full
alignment instructions.

CONTINUITY TESTING SCHEDULE RADIOLA 249.

N.B.—All readings to be made with the valves and loudspeaker withdrawn.

TEST BETWEEN
Chassis to filament 80.

Chassis to cathode 6A8 converter in both positions
of range switch.

Chassis to cathode 6K7 LF. amplifier in both posi-
tions of range switch.

Chassis to cathode 6K7 R.F. amplifier.
Chassis to cathode 6F5 audio amplifier.
Chassis to cathode 6F6 output pentode.

Chassis to cathodes | and 2 6H6 second detector.

Chassis to metal shell contact (S) all valves ex-
gepting 80.

Chassis to No. 2 pick-up terminal (see fig. 35).

Chassis to No. | pick-up terminal (see fig. 35).

Chassis to control grid clip 6F5 audio amplifier
with volume control in minimum anti-clockwise
position.

Chassis to control grid 6F6 output pentode.

Chassis to No. 3 loudspeaker socket (see fig. 35).

Chassis to plate 6Fé output pentode.

Chassis to H- 6A8 converter with dial lamps in
their holders and in both positions of range
switch.

Chassis to plate 6F5 audio amplifier with tone
control R-18 in minimum anti-clockwise position.

Chassis to aerial terminal and radio earth terminal.

Chassis to frame of variable condenser.

Chassis to AVC line (see fig. 35).

Chassis to braided lead connection on tone control
R-18.

Filament 80 to plate 6K7 R.F. amplifier in both
positions of range switch.

Filament 80 to plate detector section 6A8 con-
verter.

Filament 80 to plate 6K7 I.F. amplifier.

Filament 80 to screen grid 6F6 output pentode.

CORRECT READING.
22,000 ohms.

600-3600 ohms medium
wave. 300-3300 ohms
short wave with ro-
tation of sensitivity
control.

900-3,900 ohms med-
ium wave. 600-3600
ohms short wave with
rotation of sensitivity
control.

600 ohms.

3,000 ohms,

400 ohms.

Continuity.
Continuity.

300,000 ohms.

Continuity.

No reading
(500,000 ohms).

No reading
(500,000 ohms).

Continuity.

No reading.

Continuity.

322,000 ohms.

No reading.

Continuity.

No reading.

Continuity-

300,000 ohms with ro-
tation of tone con-
trol.

Continuity.

300 ohms.

Continuity.
Continuity.
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PROBABLE CAUSE OF IRREGULAR READING.

C-45, C-43, C-46, C-23, C9, C-28 short circuit.
Resistors R-4 and R-5 short circuit or open circuit.
Wiring short circuit to chassis.

Sensitivity control R-3 faulty. R-8, R-2 short circuit
or open circuit. C-15 short circuit. Range switch
faulty.

Sensitivity control R-3 faulty. R-11, R-2 short cir-
cuit or open circuit. Faulty range switch. C-29
short circuit.

R-6 short circuit or open circuit. C-8 short circuit.

R-15 short circuit or open circuit. C-38 short circuit.

R-20 short circuit or open circuit. C-41 short cir-
cuit.

Earth connections on 6Hé open circuit.

Earth connection open circuit.

Volume control R-13 faulty. C-36 short circuit.

Earth connection open circuit.

R-16 short circuit or open circuit.
cuit.

C-37 short cir-

R-19 short circuit or open circuit.

Wiring open circuit.

C-42 short circuit.

Dial lamp open circuit. Dial lamp section of range
switch faulty.

C-39 short circuit.

C-l or C-2 short circuit.

Earth connections to C-7, C-14, C-22 open circuit.
C-35, C-6, C-13 short circuit.

Tone control R-18 faulty.

T-3 or T-4 primary open circuit. Range switch
faulty.

T-7 primary open circuit. R-10 short circuit or open
circuit,

T-8 primary open circuit.

Wiring open circuit.



TEST BETWEEN.

Filament 80 to No. | loudspeaker socket (see
fig. 35).

Filament 80 to plate 6F5 audio amplifier.

Filament 80 to screen grid 6K7 R.F. amplifier.

Filament 80 to plate oscillator section of 6A8 con-
verter in both positions of range switch.

Plate 6F6 output pentode to No. 2 loudspeaker
socket.

Diodes 6H6 second detector to No. 2 pick-up ter-
minal. :

AVC line to control grid clip 6K7 R.F. amplifier in
both positions of range switch.

AVC line to control grid clip 6K7 LF. amplifier.

AVC line to control grid clip 6A8 converter in both
positions of range switch.

Across filament 80.

Across heaters 6A8 converter.

No. 4 loudspeaker socket (see fig. 35) to each plate
80 separately.
Across power cable.

Cathode 6A8 converter to grid oscillator section
6A8.

Fixed plates C-22 to coil end of padding condenser
C-18 (C-19) and C-21 in both positions of range
switch.

Across orange and black connections on aerial and
radio earth unit in both positions of the range
switch,

Aerial terminal to radio earth terminal.

Plate 6F5 audio amplifier to control grid 6F6 out-
put pentode.

Across thick pins loudspeaker plug.

Across thin pins loudspeaker plug.

Valve.

CORRECT READING.

Continuity.
300,000 ohms.
[ 1,000 ohms.
20,000 ohms.
Continuity.
100,000 ohms.
100,000 ohms.

Continuity.
100,000 ohms.

Continuity.
Continuity.
300 ohms.
Continuity.
60,000 ohms,

Continuity.

Continuity.
100,000 ohms.
No reading.

2,000 ohms.
570 ohms (approx.).

SOCKET VOLTAGES.

Chassis Chassis
to to

Cathode Screen Grid

PROBABLE CAUSE OF IRREGULAR READING.

Wiring open circuit.

R-17, R-22, short circuit or open circuit.

R-5 short circuit or open circuit.

T-5 or T-6 primary open circuit. R-21 short circuit
or open circuit. Range switch faulty.

Wiring open circuit.

T-8 secondary open circuit. R-14 short circuit or
open circuit.

T-1 or T-2 secondary open circuit. R-1 short circuit
or open circuit. Range switch faulty.

T-7 secondary open circuit.

T-3 or T-4 secondary open circuit. R-7 short circuit
or open circuit.

T-9 filament winding open circuit.
circuit.

T-9 heater winding open circuit. Wiring open cir-
cuit,

T-9 secondary open circuit.

Wiring open

Wiring open circuit.

Power transformer T-9 primary open circuit. Power
cable open circuit. Power fuse open circuit.
R-9 short circuit or open circuit.

T-5 or T-6 secondary open circuit.
faulty.

Range switch

T-1 or T-2 primary open circuit. Range switch

faulty.

Resistor short circuit or open circuit.
C-40 short circuit.

Loudspeaker field short circuit or open circuit.
Loudspecker transformer T.A. 13Y primary open
circuit.

Chassis

Plate

Plate Current Heater

(C) Volts {SG} Volts (P) Volts  M.A. Volts

6K7 R.F. Amplifier ..
6A8 Converter M.W.
S.W.

., Oscillator ...

6K7 IF. Amplifier
M.

S.W.
6H6 Detector ...
6F5 Audio Amplifier
bF6 Pentode ... .
80 Rectifier ... ...

3.0
6.0
3.0

6.0
3.0

1.5

4.5
680/340 Volts, 60 M.A. total current 5.0

100
100
{00

100
100

235

240 60 63
240 30 63
2400 40 —
70 25 @ —
240 40 6.3
240 60 —
— — 63

90* 04 63
220 300 6.3

* Cannot be measured accurately with ordinary voltmeter.
at 240 volt A.C. supply.

clockwise position.

No signal input.
D.C. voltmeter used as suggested on page 3.

Measured

Controls in maximum
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T3 | 2022 |R.F. Coil 200-550 Met. C3 5.20 mmf. Mica Trimmer C32 10-50 mmf. Mica Trimmer
T4 | 2022 |R.F. Coil 19-50 Met. C4 10 mmf. Mica Cond. C33 50 mmf. Mica Cond.
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RI3 | 1668 {300,000 ohms, Volume Cont. C28 .I mf. Paper Cond. R21 20,000 ohms, % watt
R14 100,000 ohms, % watt C29 .1 mf. Paper Cond. R22 50.000 ohms, 3 watt

Fig. 36.—Circuit data (249).
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Radiola 250

ELECTRICAL SPECIFICATIONS.

"A' Battery = ... .. e 2 Volts (0.84 amps.).
(Dial lamp off 0.78 amps.)

“B" Battery = .. - 135 Volts 14-16 M.A.

"C'" Battery . (a) 44 Volts Bias.

(b) 2-44 Volts Bias.

Tuning Range (a) 1500-550 Kilocycles

(b) 19-50 Metres.
Intermediate Frequency .. ... 460 K.C.
Loudspeaker (Permanent Magnet) Type D5I.
Loudspeaker Audio Transformer Type T.A. 31Y.

VALVES AND CIRCUITS.

IC4 R.F. Amplifier.

IC6 Detector Oscillctor.

1C4  LF. Amplifier.

IC4 IF. Amplifier.

IB5 Detector, AVC and Audio Amplifier.
ID4 Output Pentode.

GENERAL CIRCUIT DESCRIPTION.

The Radiola 250 is "World Range" six valve battery
operated superheterodyne receiver.

Two distinct tuning ranges are covered by this instrument.

|. The standard medium wave broadcasting band of
1500-550 kilocycles (200-550 meters).

2. Four short wave broadcasting bands (19-50 meters).

A two position range switch is employed to select the
iange in which the desired signal is located, and two different
groups of tuned circuits are used, one group for each range.
The signal enters the receiver and is applied to the control
grid of the 1C4 R.F. amplifier through the aerial coupling
coil (T-1 or T-2). The secondary of this coil is tuned by the
rear unit of the variable condenser (C-5). The output of the
IC4 is coupled to the control grid of the 1C6 converter by the
R.F. coupling coil (T-3 or T-4), the secondary of which is
tuned by the centre unit of the variable condenser (C-11).
The oscillator elements of the 1Cé converter generate a local
oscillator signal, which is always 460 K.C. higher in frequency
than the R.F. signal. The oscillator coils (T-5 and T-6) in con-
junction with the variable condenser (C-24) and padding con-
densers (C-20—C-21 and C-23) are designed to maintain this
frequency difference throughout the tuning ranges of the
receiver.

The combination of the local oscillator signal with the
R.F. signal produces the intermediate frequency of 460 K.C.
The primary and secondary of the first I.F. transformer (T-7),
the primary and secondary of the second LF. transformer (T-8),
and the primary of the third LF. transformer (T-9) are all tuned
to 460 K.C. by compression type trimmer condensers. The
I.LF. signal, in the plate circuit of the 1C6 converter, is ampli-
fied by two |F. stages, and is applied, by the secondary of
the third LF. transformer (T-9), to a diode of the 1B5 second
detector to be rectified across resistors R-8 and R-9.

A signal is transferred (via C-35) to the other diode of the
IB5, and o D.C. voltage is developed across R-11 in relation
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to the strength of the incoming signal. This D.C. voltage is
impressed (via R-12) on the control grid of the 1C4 I.F. ampli-
fier to give automatic volume control on the short wave range.
For medium wave reception, the A.V.C. is disconnected (by
the range switch) and fixed zero bias is applied to this valve.
A.V.C. is applied to the control grids of the |C4 R.F. amplifier
and the 1C6 converter through bias battery B; the 1C6 has an
initial negative bias on the control grid of —3 volts on the
short wave range, and —6 volts on the medium wave range.
This change of bias voltage is made by the range switch.
The lower bias voltage on the short wave range increases the
sensitivity of the receiver. An initial negative bias voltage of
—1.5 volts is supplied to the 1C4 R.F. amplifier by bias
battery B, on both tuning ranges.

An audio signal is developed across R-9, in the diode
circuit of the 1B5, and since R-9 is o variable resistance volume
control, the magnitude of the audio signal applied to the
control grid of the 1B5 (via C-34) may be adjusted as desired.
The audio signal applied to the IB5 is amplified by the valve
and is transferred by a resistance-capacity-coupling network to
the 1D4 output pentode,

The permanent magnet loudspecker receives the output
of the 1D4 through a two lead cable, the necessary matching
between the 1D4 and the loudspeaker being accomplished by
the transformer T A31Y.

The tone control is a variable resistance control (R-13)
connected in series with a .01 mfd. paper condenser (C-39),
between the plate of the IB5 and earth.

I.LF. ALIGNMENT.

This receiver uses two stages of I.F. amplification, which
include three L.F. transformers (T-7, 7-8, T-9). Five compression
type trimmer condensers tune the |.F. transformers to resonance
460 K.C., and the location of these adjustments together with
their adjustment order is shown on figs. 37 and 38. Align
first the third LF. transformer adjustment (No. 1), which is
situated on the top of the chassis (see fig. 37) and follow
with 2, 3, 4, 5, situated below the chassis (see fig. 38).

Refer to page 6 for full I.LF. alignment instructions.

R.F. ALIGNMENT.
MEDIUM WAVE.

Refer to fig. 38 for the location of the medium wave
coil adjustments (Nos. 6, 7, 8), and the padding condenser
adjustment. Beginning with No. 6 (oscillator trimmer), refer
to page 7 for detailed alignment instructions.

SHORT WAVE.

Locate the short wave coil adjustments (Nos. 9, 10, 11)
on fig. 38 and beginning with No. 9 (oscillator trimmer), refer
to page 8 for full alignment instructions.

NOTE.

It will be noticed on fig. 37 that the R.F. coil has two
complete unit numbers. When either of these numbers is
quoted it will be satisfactory for identification.



VARIABLE NDENSERS.
Cs Ch,Caa,
PART N? 1754,

EARTH.

A,

O

ADJusTMENT N°J,

IB5 ) )
3RO |FE TRANSFORMER. 9

QN | TRANSFORMER. T8
CoMPLETE UNIT. ParT N°1753,
Coi. UNIT. ParT N9[783.

Coi. Base.Part N* 751

\©

O

| _—AepiaL Cois TIT2,

COMPLETE Unsr. ParT N®20I8,
Coi. UNiT. ParT N?1565.
Coi. Base.Part N! 1567,

/B F CQILs TS‘T4 0360

CompLeTE UNiT. Parr N*(gp4)
Coi UNiT. PaRT N'[IQ'?OO
Coi. Base. ParTN? [756

_QOsciLLATOR CoiLs. T5T6
CompLETE UNiT PaRT N° 2387
Coi. UNIT PART N® 2385
Coi Base, PART N° 2388

18T L.FE TRANSFORMER. T7;
CompLeTeE UNIT. ParT N?I752.
Coi. UniT. ParT N2IT7812,

Coi Base. Part N?|751,

ToNe  VOLUME BaTTERY STaTioN RANGE
CONTROL. CONTROL. SWiITCH. SELECTOR. SWITCH.
Riz Ro.

ParT N2IGG8. ParT N°I507.
Fig. 37.—Layout diagram (top view), (250).

BATTERY CABLE.
ParT N®1758. >

o 4

LLoud SPEAKER

SOCKET,
p 0 1N/
s W A. EARTH. ANEL NGB0 o4
HORT_ Wave o © s P
Coi ADJUSTMENTS. PANeL N*IGL. e //C39
IN ADJUSTMENT ORDER 8' 5 548
Rns:—v:»—- RO 0 KD C35
V“. _—— pANEL N¢ 2389, 640 i o E Z-A,\/,C_ DiooE.
ANC. FE—D) A Q, IBS.
><7' v LINE. 'c C30 & 37 £ L—+—DiooE.
SG # c o
10 o S |C4 38
‘Rq,\ Q'F+ % \RG Ri
=it Clo X "
>< 'Cm. oseq & g Rs\ o ¢ o5 3RO |.F, TRANSFORMER-TY,
9. ~ R~ °) I1CG 4 8 COMPEETE bJNrr. gART N’K?SSB,
Medium Wav (" T7 T8 ol UNiT. PAarT N 1630
Cmﬁrs‘ =% Al @‘4 Coi BASE.PARTNI530

IN ApJsusTMENT ORDER.

Co{L C?.o\m’-‘ U Re

BATTEFLY

Swrrcn-q

PappiNng Conp. UNIT, szr N°
(Cao, Ca1) PADDING COND 1577,

ParT Ne1IS3. ADJUSTMENT  RANGE SWITCH.

LE.TRANS. ADJUSTMENTS.

ParT N?J579.

IN ADJUSTMENT ORDER.

Fig. 38.—Layout diagram (underneath view), (250).

55



CONTINUITY TESTING SCHEDULE R250.

N.B.—All readings to be made with the batteries disconnected, valves and loudspeaker withdrawn, and battery switch on, unless

TEST BETWEEN

A— (black) battery cable to chassis.

B— (black) battery cable to chassis.

AVC diode [B5 second detector (see fig. 38) to
chassis.

C+ (A) (black) battery cable to chassis.

Control grid clip 1C4 Ist I.F. amplifier to chassis
on medium waves.

Control grid clip 1C4 2nd |.F. ampilifier to chassis.

Oscillator grid 1Cé converter to chassis.

Aerial terminal to chassis in both positions of range
switch.

No. 3 loudspeaker socket (see fig. 38) to chassis.

B+ 674V (blue) battery cable to chassis.
B+ 135V (orange) battery cable to chassis.

Frame of variable condenser to chassis.

Plate 1D4 output pentode to chassis.

B+ 135V (orange) battery cable to plate 1C4 R.F.
amplifier in both positions of range switch,

B+ 135V (orange) battery cable to plate oscillator
section |Cé converter in both positions of range
switch,

B+135V (orange) battery cable to plate detector
section | Cé converter.

B 135V (orange) battery cable to plate 1C4 Ist
I.LF. amplifier.

B 135V (orange) battery cable to plate 1C4 2nd
LF. amplifier.

B+ 135V (orange) battery cable to plate 1B5
second detector with battery switch off.

B4 135V (orange) battery cable to screen grid
I D4 output pentode.

B+ 135V (orange) battery cable to No. 2 loud-
speaker socket (see fig. 38).

B+ 674V (blue) battery cable to screen grid 1C4
R.F. amplifier.

B4 674V (blue) battery cable to screen grids of
IC4 1st |.F. amplifier and 1C4 2nd I.F. amplifier.

A+ (red) battery cable to F4 all valves.

A+ (red) battery cable to centre contact of each
dial lamp holder, with dial lamp section of bat-
tery switch on, and dependent on position of
range switch.

C— 14V (A) (white) battery cable to control grid
of IB5 second detector.

C— 44V (A) (green) battery cable to control grid
I D4 output pentode.

C+ (B) (yellow) battery cable to control grid clip
IC4 Ist I.F. amplifier on short waves.

C— 14V (B) (maroon) battery cable to grid clip
|C4 R.F. amplifier.

C— 3V (B) (orange and blue) to control grid clip
I C6 converter on short waves.

stated to the contrary.

CORRECT READING,

Continuity.
Continuity.
No reading

(12 megohms).

Continuity.
Continuity.

Continuity.
60,000 ohms.
Continuity.

Continuity-

300,000 ohms with rota-
tion of tone control.

No reading.
No reading.

Continuity.

No reading.
Continuity.

10,000 ohms.

300 ohms.
Continuity.
Continuity.
250,000 ohms.
Continuity.
Continuity.
Continuity.
50,000 ohms.

Continuity.
Continuity.

No reading.
(13 megohms).
No reading

(500,000 ohms).

Continuity.
100,000 ohms.

200,000 ohms.
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PROBABLE CAUSE OF IRREGULAR READING.

A— cable open cable.
Wiring open circuit.
R11 short circuit or open circuit.

Wiring open circuit.
T-7 secondary open circuit. Faulty range switch.

T-8 secondary open circuit.

R-4 short circuit or open circuit.

T-1 or T-2 primary open circuit.
faulty.

Faulty tone control R-13.

Range switch

Cé, C25 short circuit. Wiring short circuit to chassis.

C-30, C-18, C-13 short circuit. Wiring short circuit
to chassis.

Earth connections to C-5, C-11, C-24 open circuit.

C-41 short circuit.

Battery switch faulty. T-3 or T4 primary open
circuit,  Faulty range switch. B-+ 135V cable
open circuit,

T-5 or T-6 primary open circuit. Faulty range switch.
R-5 short circuit or open circuit.

R-6 short circuit or open circuit. T-7 primary open
circuit.

T-8 primary open circuit.

T-9 primary open circuit.

R-14 short circuit or open circuit.

Wiring open circuit.

Wiring open circuit.

Wiring open circuit.

R-7 short circuit or open circuit.

Battery switch faulty.

Dial lamp open circuit. Dial lamp section of battery
switch faulty. Range switch faulty.

R-10 short circuit or open circuit.

R-15 short circuit or open circuit.

T-7 secondary open circuit. Faulty range switch.

T-1 or T-2 secondary open circuit. R-1 short circuit
or open circuit.

T-4 secondary open circuit. R-2, R-3 short circuit or
open circuit. Range switch faulty.



TEST BETWEEN.

CORRECT READING.

PROBABLE CAUSE OF IRREGULAR READING.

Faulty range switch.

T-9 secondary open

Range switch

T.A31Y primary open circuit (loudspeaker trans-

C— 6V (B) (brown) to control grid clip 1Cé con- 100,000 ohms. T-3 secondary open circuit.
verter on medium waves. R-2 short circuit or open circuit.
Diode rectifier plate 1B5 second detector to F-- No reading Volume control R-9 faulty.
I B5. (600,000 ohms). circuit. R-8 short circuit or open circuit.
Plate 1B5 second detector to control grid 1D4 out- No reading. C-40 short circuit.
put pentode. o
Fixed plates C-24 to coil end of padding condensers ~ Continuity. T-5 or T-6 secondary open circuit.
C-20 (C-21) and C-23 in both positions of range faulty.
switch.
Plate 1D4 output pentode to No. | loudspeaker  Continuity. Wiring open circuit.
socket (see fig. 38).
Across thin pins of loudspeaker plug. 700 ohms. (approx.).
former).
SOCKET VOLTAGES.
Chassis  Chassis Chassis
to to to Plate
Valve. Control Screen Grid Plate(P) Current Filament
Grid (SG) Volts  M.A. Volts
Volts Volts
IC4 R.A. amplifier .. —I.5* 675 135 2.0 2.0
ICé6 Converter M.W. —6.0* 675 135 05 2.0
SW. —3.0%* 675 135 1.5 —
Oscillator ... ... — — 100 3.0 —
IC4 Amplifier (LF.). 0 40 135 |.0 2.0
IC4 |.F. amplifier . 0 40 135 1.0 2.0
IB5 Detector .. .. —I.5*% — 70* 025 20
ID4 Pentode .. ... —45* 135 125 6.0 2.0
* Cannot be measured accurately with ordinary voltmeter. Measured
with controls in maximum clockwise position. No signal input. D.C.

voltmeter used as suggested on page 3.

57



T
¢ G (v ICe

£

44
1

Ri

o
-3
1k

T
|C4.C1.1.C‘1.(.8 29 (g |IC

3

€7

(‘ao‘[_<

I

Volumse 4
Coutvol.

4.C1.To

R15

CIS;[ =
Rs ]
L o/;_[()vamHBI%E,
§ Blue +B8G75.
Black -B.
Black - A.
Ra% L] Black + Cca)
Whitt ~I-6C (a)
Grem~4+5 C@
Yellow +C(b)
Mavoou =[5 (i
Ovavge £ Blue -3¢ (b)
Bvowm - € C (b)
) Jo All Filawsewts  Red + A2V,
10l
Lamps,‘pﬁ 0.~
Part
Code| hort COILS. Code.| Fot CONDENSERS Code. | o1t t CONDENSERS.
Tt | 2018 |Aerial Coil 200-550 Metres Cl 5-20 mmf. Mica Trimmer C30 5 mf. Paper Cond.
V] 2018 |Aerial Coil 19-50 Metres C2 10 mmf. Mica Condenser C31 10-50 mmf. Mvco Trimmer
T3 2360 |R.F. Coil 200-550 Metres C3 5-20 mmf. Mica Trimmer C32 130 mmf. Mlco Cond.
14 2360 |R.F. Coil 19-50 Metres C4 05 mf. Paper Cond. C33 200 mmf. Mica Cond.
T5 2387 |Oscillator Coil 200-550 Metres)| C5 1754 [Variable Condenser C34 .05 mf. Paper Cond.
Té | 2387 |Oscillator Coil 19-50 Metres Cb .1 mf. Paper Cond. C35 700 mmf. Mica Cond.
T7 1752 |First LF. Transformer Cc7 10 mmf. Mica Cond. C36 200 mmf. Mica Cond.
T8 1753 |Second L.F. Transformer cs8 520 mmf. Mica Trimmer C37 700 mmf. Mica Cond.
T9 1938 |Third I.F. Transformer c9 5.20 mmf. Mica Trimmer C38 .05 mf, Paper Cond.
cio 05 mf. Paper Cond. C39 01 mf. Paper Cond.
o CHt | 1754 |Variable Condenser C40 .05 mf. Paper Cond.
RESISTORS. Cl2 50 mmf. Mica Cond. C41 005 mf. Paper Cond.
Ci3 .05 mf. Paper Cond.
—_— | Ci4 180 mmf. Mica Cond.
RI 100,000 ohms, ‘i watt Cis 10-50 mmf. Mica Trimmer
R2 100,000 ohms, : watt Clé 10-50 mmf. Mica Trimmer
R3 100,000 ohms, & watt c17 180 ‘mm¥. Mica Cond
R4 60,000 ohms, % watt cig 05 mf. F.’Gper Cond. .
RS 20,000 ohms, Bh W°t§ Cl9 5-20 mmf. Mica Trimmer
R o 10000 chms, & watt C20 | 1153 |10.50 mmf. Mica Trimmer
ohms, @owa C21 | 1153 1390 mmf, Padding Cond.
R7 50,000 ohms, 5 watt C22 5-20 mmf. Mica Trimmer
RS 100,000 ohms, ¥ watt C23 2800 mmf. Padding Cond.
R9 {507 |500.000 ohms, Volume Controlll o4 1754 Variable Condenser
RIU 12 megohms, 3 watt 25 I mf. Pa Cond
RIt I3 megohms, § watt : - Faper -onc.
RI2 [3 megohmsl ; watt 8%57’ 10-50 mmf. Mica Trimmer
4 0 .
RI3 | 1668 (300,000 ohms, Tone Control || (o8 |50 mm. Mica Cond.
Ri4 250,000 ohms, | watt C29 [0-50 mr;nc Mica Trim.mer
500,000 ohms, } watt | '

Fig. 39.—Circuit data (250).
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Radiolas 251 and 303

ELECTRICAL SPECIFICATIONS.

Voltage Rating ... 190-260 Volts
Frequency Rating ... 40-60 Cycles
Power Consumption ... 90 Watts
Tuning Ranges ... (a) 1500-550 Kilocycles
(b) 19-50  Metres

Intermediate Frequency 460 K.C.
Loudspeaker ... Type D42
Loudspeaker Field Coil

Resistance ... 1000 ohms.
Loudspeaker Audio

Transformer ... Type TAL4Y

VALVES AND CIRCUITS.

6K7 R.F. Amplifier.

bA8 Detector-oscillator.
6K7 1I.F. Amplifier.

6Hé6 Detector and AV.C.
6F5  Audio Amplifier.

Two 6F6's Class A Pentodes.
80 Rectifier.

6E5  Tuning Indicator,

GENERAL CIRCUIT DESCRIPTION.

The Radiola 251 is an eight-valve "World Range" A.C.
operated superheterodyne receiver incorporating such features
as metal envelope valves, 6F6 output pentodes in Class "A"
push pull, and a 6E5 "Visual Tuning Indicator".

Power TRANSFORMER — TI0.

Two distinct tuning ranges, using two separate sets of
tuning coils, selected by a two position range switch, are used
by this instrument.

(1) 1500-550 kilocycles (200-550 meters), which is the
standard medium wave broadcasting band.

(2) 19-50 meters, which covers four short wave broad-
casting bands.

The signal from the aerial enters the receiver, through the
aerial isolating condenser (C-1), and after step-up by the
aerial coil (T-1 or T-2) it is applied to the control grid of the
6K7 R.F. amplifier. The secondary of the cerial coil is tuned
by the rear unit of the variable condenser (C-7). The signal is
amplified by the 6K7 and is applied to the control grid of the
6A8 converter by the secondary of the R.F. coil (T-3 or T-4).
which is tuned by the middle unit of the variable condenser
(C-14). The oscillator elements of the 6A8 converter generate
a local oscillator signal, which is always 460 K.C, higher in
frequency than the R.F. signal. The oscillator coils (T-5 and
T-6), and padding condensers (C-19—C20 and C-22) have
been designed in conjunction with the variable condenser
(C-29) to maintain this frequency difference throughout the
tuning ranges of the receiver.

The LF. signal, produced by the combining of the R.F.
and local oscillator signals, appears in the plate circuit of the
6A8. The intermediate frequency stage is coupled to the
6A8 converter (input) and to the 6Hé6 second detector {out-
put) by means of two I.F. transformers (T-7 and T-8). These
transformers are adjusted to resonate at 460 K.C. by trimmer

VarIABLE CONDENSERS
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Fig. 40.—Layout diagram (top view), (251).
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Fig. 4l.—Layout diagram (underneath view), (251).

condensers across both their primary and secondary windings.
The output of the LF. stage is applied by the secondary of
the second |.F. transformer (T-8) to the diodes of the 6Hé
second detector where it is rectified across resistors R-14 and

R-15.

An audio signal is developed in the diode circuit of the
6H6 across R-15, which has a dual function (diode load
resistor and volume control), and as R-15 is a variable resistance
control, the magnitude of the audio signal carried through its
variable arm to the control grid of the 6F5 audio amplifier
(via C-37) may be adjusted to the desired level. A D.C.
voltage is produced in the diode circuit of the 6Hé (across
R-14 and R-15) proportional to the incoming signal, and it is
applied as a grid bias voltage to the control grid circuits of
the 6K7 R.F. amplifier, 6A8 converter, and 6K7 I.F. amplifier
for automatic volume control.

The output of the 6F5 is resistance-capacily coupled to
two 6F6 output pentodes in Class "A" push-pull, where it is
amplified again for reproduction by the loudspeaker: the neces-
sary matching between the push-pull output stage and the
loudspeaker being accomplished by the transformer T.A.147.

The voltage produced in the A.V.C. circuit is applied to
the control arid of the 6E5 ''Visual Tuning Indicator’, and
variations in this voltage are visible on a luminous screen within
the indicator. The control voltage applied to the 6E5 is
independent of the audio signal from the volume control, hence
the receiver may be tuned-in visually, with the volume contro!
in the minimum (anticlockwise) position.
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The tone control circuit consists of a variable control
(R-20) connected in series with a .0l mfd. poper condenser
(CJL})' between the plate of the 6F5 audio amplifier and
earth.

NOTE.

Radiola receivers of this model produced prior to 20.5.36
have the tone control connected between the control grids of
the 6Fé output pentodes.

The sensitivity control (R-9) is a wire wound variable
control connected in the cathode circuits of the 6A8 converter
and the 6K7 LF. amplifier.  An additional resistor (R-8) is
connected in this circuit by the range switch on medium waves:
the short circuiting of this resistor on short waves boosts the
sensitivity of the receiver.

The power unit consists of a transformer (T-10), an 80
valve rectifier, and a smoothing circuit incorporating the loud-
speaker field winding (1000 ohms) in conjunction with two
high capacity condensers (C-47 and C-48).

I.LF. ALIGNMENT.

This receiver uses one stage of I.F. amplification, which
includes two L.F. transformers,  Four condensers align these
transformers to resonance (460 K.C.), and the condenser
adjustments are found beneath the chassis in their adjustment
order—1, 2, 3, 4. See fig. 41. Full L.LF. alignment instructions
appear on page 6.



R.F. ALIGNMENT.
MEDIUM WAVE.

Reference to fig. 41 will show the medium wave colil
adjustments (5, 6, 7) and the padding condenser adjustment.
Beginning with No. 5 (oscillator trimmer) refer to page 7

for full alignment instructions.

SHORT WAVE.

The short wave coil adjustments (8, 9, 10) are situated
adjacent to the medium wave adjustments. See fig. 41. Begin-
ning with No. 8 (oscillator trimmer) refer to page 8 for full

alignment instructions.

CONTINUITY TESTING SCHEDULE RADIOLA 251.

N.B.—All readings to be made with valves and loudspeaker withdrawn.

TEST BETWEEN.
Chassis to filament 80.

Chassis to cathode 6A8 converter in both positions
of range switch.

Chassis to cathode 6K7 I.F. amplifier in both posi-
tions of range switch.

Chassis to cathode 6K7 R.F. amplifier.

Chassis to cathode 6F5 audic amplifier.

Chassis to cathodes 6F6 output pentodes.
Chassis to cathodes | and 2 6H6 second detector.

Chasis to metal shell contact (S) on all valves ex-

cepting 80 (see fig. 41).

Chassis to No. 2 pick-up terminal.

Chassis to control grid clip 6F5 audio amplifier
with volume control in minimum or anticlockwise
position.

Chassis to control grids of 6F6 output pentodes
(each grid separately).

Chassis to AVC line (see fig. 41).

Chassis to orange connection on tone control R-20,

Chassis to aerial and radio earth terminals.

Chassis to each plate of 6F6 output pentodes sepa-
rately.

Plate 6F5 cudio amplifier to control grid of 6F6
output pentode.

Chassis to plate 6F5 audio amplifier with tone con-
trol R-20 in minimum anticlockwise position.
Chassis to H-- 6A8 converter with dial lamps in
their holders and in both positions of range

switch.

Filament 80 to plate 6K7 R.F. amplifier in both
positions of range switch.

Filament 80 to plate detector section 6A8 converter

Filament 80 to plate 6K7 I.F. amplifier.

Filament 80 to screen grid. 6K7 R.F. amplifier, 6A8
converter and 6K7 L.F. amplifier.

Filament 80 to plate 6F5 audio amplifier.

Filament 80 to screen grid each 6F6 output pen-
tode.

CORRECT READING.
24,000 ohms.

600-3600 ohms me-
dium wave.

300-3300 ohms short
wave, with rotation
of sensitivity contro!

900-3900 ohms me-
dium wave.
600-3600 ohms  short

wave, with rotation
of sensitivity control.
600 ohms.
3000 ohms.
400 ohms.
Continuity.
Continuity.

300,000 ohms.
No reading
(1 megohm).

3000 ohms (approx.).

No reading.

Continuity — 300,000
ohms with rotation
of tone control.

No reading.

No reading.

No reading.
(300,000 ohms ).
No reading.
(300,000 ohms ).
Continuity.

2000 ohms,
2300 ohms.

2000 chms.
13,000 ohms.

277,000 ohms.
2000 ohms.
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PROBABLE CAUSE OF IRREGULAR READING.

R-3, R-4, R-22 short circuit or open circuit. C-48,
C-46, C-44, C-23, C-9, C-28 short circuit. Wiring
short circuit to chassis.

Sensitivity control R-9 faulty. R-7, R-8 short circuit
or open circuit. C-15 short circuit. Range switch
faulty.

R-9 faulty. R-8, R-12 short circuit or open circuit.
C-30 short circuit. Range switch faulty.

R-2 short circuit or open circuit. C-8 short circuit.
R-16 short circuit or open circuit. C-38 short circuit.
R-21 short circuit or open circuit.

Earth connections on 6H6 open circuit.

Earth connections to metal shell (S) open circuit.

R-15 faulty. C-36 short circuit.
R-17 short circuit or open circuit. C-37 short circuit.

T-9 open circuit.

C-6, C-13, C-45 short circuit,
Tone control R-20 faulty.

C-1 or C-2 short circuit.
C-41, C-42, short circuit.

C-40 short circuit.
C-43 short circuit.

Dial lamp open circuit. Dial lamp section of range
switch faulty.

T-3 or T-4 primary open circuit. Range switch faulty.
R-22 short circuit or open circuit.

T-7 primary open circuit. R-11 short circuit or
open circuit.

T-8 primary open circuit,

R-3 short cirquit or open circuit.

R-18, R-19, R-22 short circuit or open circuit.
Wiring open circuit.



TEST BETWEEN.

Filament 80 to plate oscillator section 6A8 con-
verter in both positions of range switch.
Across filament 80,

Across heaters 6A8 converter.

Filament 80 to target contact of 6E5 tuning indi-
cator (see fig. 40).
Filament 80 to plate 6E5 tuning indicator.

AVC line to No. 2 pick-up terminal (see fig. 41).

AVC line to control grid clip 6K7 R.F. amplifier in
both positions of range switch.

AVC line to control grid clip 6K7 LF. amplifier.

AVC line to grid 6E5 tuning indicator.

AVC line to control grid clip 6A8 converter in both
positions of range switch.

Cathode 6A8 converter to grid oscillator section
6A8.

Diode plates 6H6 second detector to No. 2 pick-up
terminal.

Fixed plates C-29 to coil end of padding con-
densers C-19 (C-20) and C-22 in both positions
of range switch.

Across orange and black connections on aerial and
radio earth unit in both positions of range swtich.

Aerial terminal to radio earth terminal.

No. 4 loudspeaker socket (see fig. 41) to each plate
80 separately.

Across power cable.

Orange wire to red and blue wires separately, of
loudspeaker cable.
Yellow wire to black wire loudspeaker cable.

CORRECT READING.

22,000 ohms.
Continuity.
Continuity.
Continuity,
No reading

(I megohm).
No reading.

(13 megohms.)
100,000 ohms.
Continuity.
Continuity.
100,000 ohms.
60,000 ohms.
100,000 ohms.

Continuity.

Continuity.

100,000 ohms.
300 ohms.

Continuity.
335-350 ohms
(approx.).
1000 ohms.

SOCKET VOLTAGES.

PROBABLE CAUSE OF IRREGULAR READING.

R-10, R-22 short
Range switch faulty.

T-5 or T-6 primary open circuit,
circuit or open circuit.

T-10 filament winding open circuit. Wiring open
circuit.

T-10 heater winding open circuit. Wiring open
circuit.

Wiring open circuit.
R-23 short circuit or open circuit.
R-13 short circuit or open circuit,

T-1 or T-2 secondary open circuit. R-1 short circuit
or open circuit. Range switch faulty.

T-7 secondary open circuit.

Wiring open circuit.

T-3 or T-4 secondary open circuit. R-5 short circuit
or open circuit. Range switch faulty.

R-6 short circuit or open circuit.

R-14 short circuit or open circuit.
open circuit.

T-5 or T-6 secondary open circuit,
faulty.

T-8 secondary

Range switch

T-1 or T-2 primary open circuit.

100,000 ohms resistor short circuit or open circuit.
T-10 secondary open circuit. Wiring open circuit.

Power transformer T-10 primary open circuit. Power
cable open circuit. Power fuse open circuit.
T.A.14Y primary open circuit (loudspeaker trans-

former),

Loudspeaker field short circuit or open circuit.

Chassis  Chassis Chassis
Valve to to to Plate
' Cathode Screen Grid  Plate Current  Heater
(C) Volts (SG) Volts (P) Volts M.A. Volts *
6K7 R.F. Ampliﬁer ..... 3.0 100 225 6.0 6.3
6A8 Converter MW, 6.0 100 225 3.0 6.3
SW. 3.0 100 225 4.0 —
. Oscillator .. —_ — 170 2.5 —
6K7 LF. Amplifier
MW. 6.0 100 225 4.0 6.3
SW. 3.0 100 225 6.0 —
6F5 Audio ... .. 2.0 — 100* 0.6 6.3
Each 6F6 Pentode ... 20 225 280 30.0 6.3
6E5 (Tuning Indicator) 0 — 225 1.0 6.3
80 Rectifier ... .. 720/360 volts 100 M.A. total
current 5.0
* Cannot be measured accurately with ordinary voltmeter. Measured

at 420 volts A.C. supply.

clockwise position.

No signal input.

Controls in maximum

D.C. voltmeter used as suggested on page 3.
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Code. L"'*' COILS. Code ,Z‘"t- CONDENSERS. Code.| Fort. CONDENSERS.
o. o. No.
Tl 1567 |Aerial Coil 200-550 Metres Ct 500 mmf. Mica Cond. C30 .l mf. Paper Cond.
T2 | 1567 |Aerial Coil 19-50 Metres C2 500 mmf. Mica Cond. C3l 50 mmf. Mica Cond.
73 1756 |R.F. Coil 200-550 Metres C3 5-20 mmf. Mica Trimmer C32 10-50 mmf. Mica Trimmei
T4 | 1756 |R.F. Coil 19-50 Metres C4 10 mmf. Mica Cond. C33 10-50 mmf. Mica Trimmer
75 1568 |Osc. Coil 200-550 Metres Cs 5-20 mmf. Mica Trimmer C34 50 mmf. Mica Cond.
T6 | 1568 |Osc. Coil 19-50 Metres Cé 05 mf. Paper Cond. C35 100 mmf. Mica Cond.
17 1990 |Ist 1.F. Transformer C7 1754 {Variable Condenser C36 100 mmf. Mica Cond.
18 | 1991 {2nd LF. Transformer Cs -l mf. Paper Condenser C37 .05 mf. Paper Cond.
79 | 1968 |Audio Choke TA1683X c9 I mf. Paper Condenser C38 5 mf. 25 V. Elect. Cond.
Tio 1953 [Power Transformer Cio 10 mmf, Mica Com':lenser C39 .5 mf. Paper Cond.
2011 110 volts Cll 5-20 mmf. M[CO TrEmmer C40 .05 mf. Paper Cond.
_— - Ci2 5-20 mmf. Mica Trimmer C41 005 mf. Paper Cond.
Code. RESISTORS. C13 05 mf. Paper Cond. C42 005 mf. Paper Cond.
R1 100,000 ohms, ¥ watt Cl4 | 1754 |Variable Condenser Cc43 0l mf. Paper Cond.
R2 600 ohms, % watt Cis .I_mf. Paper Cond. C44 5 mf. Paper Cond.
R3 (1,000 ohms, 3 watt Clé 05 mt. Paper Cond. C45 .05 mf. Paper Cond.
R4 11,000 ohms, 3 watt Ci7 50 mmf. Mica Cond. C46 8 mf. 500 V. Elect. Cond.
RS 100,000 ohms, % watt Ci8 5:20 mmf. Mica Trimmer C47 | 1926 |16 mf. 500 V. Elect. Cond.
R& 60,000 ohms, 3 watt ci19 1153 |10-50 mm{f. Mica Trimmer C48 | 1925 |8 mf, 500 V. Elect. Cond.
R7 300 ohms, 3 watt C20 | 1153 |390 mmf. Padding Cond.
R8 300 ohms, 3 watt C21 5-20 mmf. Mica Trimmer
R9 1578 3,000 ohms, Sensitivity Con.l| C22 2800 mmf. Padding Cond. RESISTORS.
R10 20,000 ohms, % watt Cc23 .| mf. Paper Cond. R17 £ megohm, % watt
Rt 300 ohms, ¥ watt C24 50 mmf. Mica Cond. R18 250,000 ohms, 1 watt
R12 600 ohms, % watt C25 10-50 mmf. Mica Trimmer R19 25,000 ohms, | watt
RI3 13 megohms, ¥ watt C26 10-50 mmf. Mica Trimmer R20 | 1668 {300,000 ohms, Tone Cont.
RI4 100,000 ohms, 3 watt C27 50 mmf. Mica Condenser R21 400 ohms, | watt
RI5 1668 {300,000 ohms, Vol. Cont. C28 .l mf. Paper Cond. R22 | 1965 2,000 ohms, Wire Wound
R16 3,000 ohms, 3 watt C29 | 1754 |Variable Condenser R23 | megohm, ¥ watt

Fig. 42.—Circuit data (251).
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Radiola 252

ELECTRICAL SPECIFICATIONS.

Voltage Rating ... ... .. 190-260 Volts.
Frequency Rating ... D.C.
Power Consumption ... ... 90 Watts.

Tuning Ranges {a) 1500-550 Kilocycles.

(b) 19-50 Metres.

Intermediate Frequency ... 460 K.C.
Loudspeaker ... . . Type D.40.
Loudspeaker Field Coil Resistance 4500 ohms.
Loudspeaker Audio Transformer .. Type T.A.16.Y.

VALVES AND CIRCUITS.

6D6  R.F. Amplifier.

6A7 Detector Oscillator.

6D6  1.F. Amplifier.

6B7 Detector, A.V.C. and Audio Amplifier.
43 Output Pentode.

GENERAL CIRCUIT DESCRIPTION.

The Radiola 252 is a "World Range" five valve super-
heterodyne receiver designed to operate on D.C. power supply.

Two tuning ranges are covered by this receiver.
I. 1500-550 kilocycles (200-550 meters), which is the

standard medium wave broadcasting band.

2. 19-50 meters, which covers four short wave broad-
casting bands.

Selection of the range it is desired to tune is accomplished
by a two position range switch in conjunction with two
separate groups of tuned circuits, one group for each range.

The signal enters the receiver, through the aerial isolating
condenser (C-2), and is applied to the control grid of the
6D6 R.F: amplifier through the aerial coil (T-1 or T-2), the
secondary of which is tuned by the rear section of the variable
condenser (C-8). After amplification by the 6Dé, the R.F.
signal is coupled to the control grid of the A7 converter by
the R.F. coil (T-3 or T-4). The secondary of the R.F. coil is
tuned by the centre section of the variable condenser (C-49).
In the 6A7, the R.F. signal is combined (heterodyned) with
the local oscillator signal, which is 460 K.C. higher in frequency
than the incoming signal; this difference in frequency is
established throughout the tuning ranges of the receiver by
the inherent design of the oscillator coil (T-5 or T-4) in con-
junction with the variable condenser (C-25) and padding con-
densers (C-23—C-24 and C-20).

The intermediate frequency (460 K.C.) is produced by
the combining of the R.F. signal with the local oscillator signal,
within the 6A7, and to this frequency the primaries and
secondaries of the L.F. transformers (T-7 and T-8) are tuned
by trimmer condensers. The LF. signal, in the plate circuit
of the 6A7, is selected by the first L.LF. transformer (T-7) to
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be applied to the control grid of the 6D6 IF. amplifier for
amplification. The output of this valve is coupled, by the
second |.F. transformer (T-8), to one diode of the 6B7 second
detector for rectification across R-12 and R-13.

A signal is transferred through C-30 to the other diode
of the 6B7, ond a D.C. voltage is developed in this circuit
{across resistor R-15) proportional to the incoming signal. This
voltage is impressed (via filter R-14 and C-38) on the control
grids of the R.F. amplifier, converter, and LF. amplifier valves
to give automatic volume control.

In the diode circuit of the 6B7, an audio signal is
produced across R-13 (volume control), and it is conveyed (via
C-39) by the arm of the volume control to the control grid
of the 6B7 for amplification. The audio output of the éB7 is
resistance-capacity coupled to the 43 output pentode, where
it is amplified to a suitable level for reproduction by the
loudspeaker.  The loudspeaker is matched to the output of
the 43 by the stepdown transformer T.A.16Y.

The equipment of this instrument includes a mains filter
which consists of two line chokes (T-10 and T-11), a ballast
resistor (R-25), and two by pass condensers (C-50 and C-51).
The ballast resistor is designed to give the correct heater
voltage for each valve, and the correct filament voltage for
each dial lamp when the D.C. power supply is 230 volts or
above. When it is desired to operate this receiver on voltages
below 230 volts D.C., the connecting link on the mains filter
unit should be closed (see fig. 45), thus short circuiting a
section of R-25 to adjust the heater voltage to the correct
rating.

The output of the mains filter unit passes through a
smoothing circuit consisting of a smoothing choke (T-9), which
is by-passed by condenser C-48. The loudspeaker field (4500
ohms) is connected across the power supply for field excitation.

Since this receiver is designed to operate on a D.C. power
supply, one side of the power supply is connected to the high
tension negative circuit of the receiver; this circuit is con-
nected to the chassis frame by a .5 condenser (C-9) and the
controls of the receiver are insulated. If these precautions
were not followed, the chassis frame and the controls could

be at a dangerous electrical pressure (200-260 volts) above
earth.

The sensitivity control (R-11) is a 3000 ohms variable
control connected in the cathode circuit of the 6D6 I.F. ampli-
fier. An increase is given to the sensitivity of the receiver, on
the short wave range, by the short circuiting of register R-9
in the cathode circuit of the 6A7 converter.

The tone control circuit consists of a variable control (R-8)
in series with a .01 mfd. condenser C-43, between the plate
of the 6B7 and negative.

LLF. ALIGNMENT.

This receiver uses one stage of I.F. amplification, which
includes two LF. transformers.” Four condensers align these
transformers to resonance (460 K.C.), and the condenser adjust-
ments are found beneath the chassis in their adjustment order
—I1, 2,3, 4. See fig. 44. |F. alignment instructions in detail
appear on page 6.
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Fig. 43.—Layout diagram (top view), (252).
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Fig. 44.—Layout diagram (underneath view), (252),
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R.F. ALIGNMENT.
MEDIUM WAVE,

Reference to fig. 44 will show the medium wave coil
adjustments (5, 6, 7) and the padding condenser adjustment.
Beginning with No. 5 (oscillator trimmer) refer to page 7 for
full alignment instructions.

SHORT WAVE.

The short wave coil adjustments (8, 9, 10) are situated
adjacent to the medium wave adjustments. See fig. 44.
Beginning with No. 8 (oscillator trimmer) refer to page 8 for
full alignment instructions.

BLACK

\WHITE
RED
\

NOTE.

It is important that the variable condenser be mounted
by means of the rubber bushes and kept insulated from the
chassis since the frame of the variable condenser is connected
to the high tension negative circuit.

CONTINUITY TEST.

Unlike A.C. operated models, the high tension negative
of this receiver is not connected directly to the chassis frame.
In the continuity testing schedule, the high tension negative
circuit is referred to as power cable (black).

MAINS FILTER
QuTPUT CONNECTIONS.

TH.

Mains Fuse "B

POoWER SUPPlTY“
CONNECTION "B

POWER SUPPLY

CONNECTION A’

amm—

Mains Fuse 'A

RQS I

\\J
Wro

EARTH TERMINAL.

HeaTer VoLTAGE LINK.

LiINK TERMINAL.

Fig. 45.—Mains Filter Unit No. 2181.
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CONTINUITY TESTING SCHEDULE RADIOLA 252,

N.B.—All readings to be made with valves and loudspeaker withdrawn and mains filter unit disconnected.

TEST BETWEEN

Chassis to No. | loudspeaker socket (see fig. 44).

Chassis to power cable (black).

Power cable (black) to frame of variable condenser.

Power cable (black) to cathode 6D6 R.F. amplifier,

Power cable (black) to cathode 6A7 converter in
both positions of range switch.

Power cable (black) to cathode 6D6 I.F. amplifier.

Power cable (black) to cathode 6B7 second
detector.

Power cable (black) to cathode 43 output pentode.

Power cable (black) to rectifier diode 6B7 second
detector.

Power cable (black) to control grid 43 output
pentode. .

Power cable (black) to No. 5 loudspeaker socket
(see fig. 44).

Power cable (black) to A.V.C. line (see fig. 44).

Power cable (black) to plate 6B7 second detector
with control (R-15) in minimum (anti-clockwise)
position.

Power cable (white) to H-1 43 output pentode in
both positions of range switch and with dial
lamps in holders.

H-2 43 output pentode to H-1 6B7 second detector.

H-2 6B7 second detector to H-1 6D6 LF. amplifier.

H-2 6D& I.F. amplifier to H-1 6D6 R.F. amplifier.

H-2 6D6 R.F. amplifier to H-1 6A7 Converter.

H-2 6A7 converter to power cable (black).

Power cable (red) to plate 6D6 |.F. amplifier.

Power cable (red) to plate 6D6 R.F. amplifier in
both positions of range switch.

Power cable (red) to oscillator plate 6A7 converter
in both positions of range switch.

Power cable (red) to plate 6A7 converter.

Power cable (red) to plate 6B7 second detector.

No. 5 loudspeaker socket (see fig. 44) to screen
grid 43 output pentode.

No. 2 loudspeaker socket (see fig. 44) to plate 43
output pentode.

AV.C. line to control grid 6D6 R.F. amplifier in
both positions of range switch.

A.V.C. line to control grid 6A7 converter in both
positions of range switch.

Fixed plates C-25 to coil end of padding con-
densers C-23—C-24 and C-20 in both positions
of range switch,

Cathode 6A7 to oscillator grid 6A7 converter.

Plate 6B7 second detector to control grid 43 out-
put pentode.

Yellow wire to black wire loudspeaker cable.

Red wire to blue wire loudspeaker cable.

CORRECT READING.

Continuity.
No reading.
Continuity.
600 ohms.
900 ohms

wave.

300 ohms short wave.
600-3,600 ohms with
rotation of sensitiv-

ity control.
3000 ohms.

500 ohms.

400,000 ohms.

300,000 ohms.

23,500 ohms.

No reading

(over 2 megohms).

172,000 ohms.

Continuity.

Continuity.
Continuity.
Continvity.
Continuity.
Continuity.
420 ohms.

420 ohms.
20,420 ohms.
420 ohms.
150,420 ohms.
Continuity.
Continuity.
100,000 ohms.
100,000 ohms.
Continuity.

60,000 ohms.

No reading

(4 megohm).

4500 ohms.

450 ohms. (approx.).
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PROBABLE CAUSE OF IRREGULAR READING.

Wiring open circuit.

C-9 short circuit.  Wiring short circuit.

Wiring open circuit.

R-2 short circuit or open circuit. C-11 short circuit.

R-7, R-9 short circuit or open circuit. C-18 short
circuit. Range switch faulty.

Sensitivity control (R-11) faulty. R-10 short circuit
or open circuit. C-31 short circuit,

R-16 short circuit or open circuit, C-40 short
circuit.

R-23 short circuit or open circuit. C-45 short
circuit.

Volume control (R-13) faulty. R-12, R-16 short
circuit or open circuit. C-36, C-37 short circuit.
T-8 secondary open circuit.

R-22 short circuit or open circuit.

C-48,
Wiring

R-3, R-4, R-24 short circuit or open circuit.
C-10, C-12, C-17, C-42 short circuit.
short circuit to chassis.

C-7, C-16, C-38 short circuit.

C-43 short circuit.

Range switch faulty. Dial lamps open circuit. Wiring
open circuit.

Wiring open circuit.
Wiring open circuit.
Wiring open circuit.
Wiring open circuit.
Wiring open circuit.
T-9 open circuit or short circuit.
circuit.
T-3, T-4 primary open circiut. Range switch faulty.

T-8 primary open

R-8 short circuit or open circuit. T-5, T-6 primary
open circuit. Range switch faulty.

T-7 primary open circuit.

R-19, R-20 short circuit or open circuit.

Wiring open circuit.

Wiring open circuit.

T-1, T-2 secondary open circuit. R-1 short circuit
or open circuit. Range switch faulty.

T-3, T-4 secondary open circuit. R-5 short circuit
or open circuit. Range switch faulty.

T-5, T-6 secondary open circuit.  Range switch
faulty.

R-6 short circuit or open circuit.
C-44 short circuit.

Loudspeaker field open circuit or short circuit.
T.A.16Y primary open circuit or short circuit.



CONTINUITY TESTING SCHEDULE FOR MAINS FILTER UNIT NO. 2181.

N.B.—All readings to be taken with the unit disconnected from the receiver, and with the heater voltage link open.

TEST BETWEEN. CORRECT READING.  PROBABLE CAUSE OF IRREGULAR READING.
Power supply connection "A" to red output con-  Continuity. Mains fuse "A" open circuit. T-10 open circuit.
nection.
Black output connection to earth terminal. No reading. C-51 short circuit.
Power supply connection "B" to black output con-  Continuity. Mains fuse "B" open circuit. T-11 open circuit.
nection.
Red output terminal to earth terminal. No reading. C-51 short circuit.
White output connection to link terminal. 510 ohms. High resistance section of R-25 short circuit or open
circuit.
Red output connection to link terminal. 100 ohms, Low resistance section of R-25 short circuit or open
circuit.

SOCKET VOLTAGES.

Negative Negative Negative

Vol to to Screen to Plate
atves. Cathode Grid (S&) Plate Current  Heater
Volts Volts (P} Volts  M.A. Volts

6D6 R.F. Amplifier 4.0 80 210 3.0 6.3
b6A7 Converter MW, 6.0 80 210 2.0 6.3
S.\W. 3.0 80 210 3.0 —

., Oscillator ... —_ — 130 3.0 —
6D6 LF. Amplifier .. 4.0 80 210 3.0 6.3
6B7 Reflex ., ... 1.5 25%* 60* 1.0 6.3
43 Pentode ... ... ..20.0 150 135 30.0 25.0

* Cannot be measured accurately with ordinary voltmeter. Measured
at 240 volts D.C. supply. No signal input. Controls in maximum
clockwise position. D.C. voltmeter used as suggested on page 3.
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Eavth ﬂl
=  TAIGY
Code.| art COlLS. Code.| o | CONDENSERS Code.| fort CONDENSERS.
Ti 2358 |Aerial Coil 200-550 Met. Cl ’500 mmf. Mica Cond. C32 10-50 mmf. Mica Trimmer
T2 2358 |Aerial Coil 19-50 Met. C2 500 mmf. Mica Cond. C33 30 mmf. Mica Cond.
T3 2360 {R.F. Coil 200-550 Met. C3 |.05 mf. Paper Cond. C34 30 mmf. Mica Cond.
T4 2360 |R.F. Coil 19-50 Met. C4 5.20 mmf. Mica Trimmer C35 10-50 mmf. Mica Trimmet
TS 2359 |Oscillator Coil 200-550 Met. C5 110 mmf. Mica Cond. C36 200 mmf. Mica Cond.
T6 2359 |Oscillator Coil 19-50 Met, Cé 1|5-20 mmf. Mica Trimmer C37 200 mmf. Mica Cond.
T7 | 2078 {First |.F. Transformer C7 ,.05 mf. Paper Cond. C38 05 mf. Paper Cond.
T8 2078 |Second L.F. Transformer C8 | 2074 {'Variable Condenser C39 05 mf. Paper Cond.
T9 | 2089 |TA37 Smoothing Choke Cc9 .5 mf. Paper Cond. C40 5 mf. 25 Volt Elect. Cond.
TI0 | 2191 |Line Filter Choke Clo .25 mf. Paper Cond. C4l .l mf. Paper Cond.
Til | 2191 {Line Filter Choke Cill .1 mf. Paper Cond. C42 .5 mf. Paper Cond.
o Ci2 .I mf. Paper Cond. C43 0l mf. Paper Cond.

_ RESISTORS. Cl3 5-20 mmf. Mica Trimmer C44 05 mf. Paper Cond. »
RI 100,000 ohms, % watt Cl4 10 mmf. Mica Cond. C45 25 mf. 25 Volt Elect. Cond.
R2 600 ohms, 3 watt Cib 5.20 mmf. Mica Trimmer C46 005 mf. Paper Cond.

R3 11,000 ohms, 3 watt Clé .05 mf. Paper Cond. C47 2.5 mf. Paper Cond.

R4 11,000 ohms, 3 watt Cl7 2.5 mf. Paper Cond. C48 {|5 mf. Paper Cond.

R5 100,000 ohms, ¥ watt Cl8 .I mf. Paper Cond. C49 | 2074 ‘Vorioble Condenser

R6 60,000 ohms, ¥ watt Ci9 50 mmf. Mica Cond. Cs50 I mf. Paper Cond.

R7 300 ohms, 3 watt C20 2800 mmf. Padding Cond. csl | i..I mf. Paper Cond.

R8 20,000 ohms, 3 watt C21 5-20 mmf. Mica Trimmer C52 110 mmf. Mica Cond.

RS 600 ohms, & watt C22 5-20 mmf. Mica Trimmer e

RI0 600 ohms, ¥ watt C23 1153 ![10-50 mmf. Mica Trimmer RESISTORS. _
RIT | 2088 3,000 ohms, Sensitivity Con.] C24 | |53 ||890 mmf. Padding Cond. RI9 100,000 ohms, % watt

RI12 100,000 ohms, ¥ watt C25 | 2074 !|Variable Condenser R20 50,000 ohms, % watt

RI3 | 2271 [300,000 ohms, Volume Cont. C26 1 10-50 mmf. Mica Trimmer R21 300,000 ohms, Tone Cont.
RI4 13 megohm, ¥ watt C27 30 mmf. Mica Cond. R22 300,000 ohms, 3 watt

RI15 13 megohm, ¥ watt C28 30 mmif. Mica Cond. R23 l 500 ohms, | watt

R16 3,000 ohms, % watt Cc29 110-50 mmf. Mica Trimmer R24 1,500 ohms, Wire Wound
RI7 12 megohms, % watt C30 1700 mmf. Mica Cond. R25 l i 610 ohmsp Wire Wound
R18 | megohm, | watt C3i [i.] mf. Paper Cond. _R26 [100.000 ohms, % watt

Fig. 46.—Circuit data (252).
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Radiola 253

ELECTRICAL SPECIFICATIONS.

"A" Battery .. ... . 2 volts {0.92 amps.)
[Dial lamp off 0.86 amps.)

"B" Battery ... ... = .. (35 volts 15 M.A. Average
"C" Battery .. e {a) 9 Volts Bias
(b) 44 Volts Bias
Tuning Range .. .. .. (a) 1500-550 Kilocycles
(b) 19-50 Metres
Intermediate Frequency ... 460 K.C.
Loudspeaker
(Permanent Magnet) ... Type D53
Loudspeaker Audio
Transformer ... .. Type T.A.147

VALVES AND CIRCUITS.

IC4 R.F. Amplifier.

IC6 Detector Oscillator.

IC4 LF. Amplifier,

IC4 LF. Amplifier.

IB5 Detector, AVC and Audio Amplifier,
30 Driver.

19 Class B Output.

Aupbio Driver
TR ANSFORMER TA 1899 (Ti0)
ParT N? 2376.

GENERAL CIRCUIT DESCRIPTION.

The Radiola 253 is a "World Range' seven-valve battery
operated superheterodyne receiver.

Two distinct tuning ranges are covered by this instrument:

I. The standard medium wave broadcasting band of
1500-550 kilocycles (200-550 metres).

2. Four short wave broadcasting bands (19-50 metres).

A two position range switch is employed to select the
range in which the desired signal is located, and two different
groups of tuned circuits are used, one group for each range.

The signal enters the receiver, and is applied to the contro!
grid of the 1C4 R.F. amplifier through the aerial coupling coil
(T-1 or T-2). The secondary of this coil is tuned by the rear
unit of the variable condenser (C-5). The output of the 1C4
is coupled to the control grid of the 1C6 converter by the
R.F. coupling coil (T-3 or T-4), the secondary of which is
tuned by the centre unit of the variable condenser (Cell).
The oscillator elements of the 1Cé converter generate a local
oscillator signal, which is always 460 K.C. higher in frequency
than the R.F. signal. The oscillator coils (T-5 and T-6) in
conjunction with the variable condenser (C-24) and padding
condensers (C-20, C-21 and C-23) are designed to maintain
this frequency difference throughout the tuning ranges of the
receiver.

VariaBLE CONDENSERS.

Cs,Cu, Caa.
ParT N°I754,

EARTH. A.

o O

19 | AeriaL  Coi-T1, T2
L—"IComeLeTE UNiT ParT N°2018

Coi UNiT. ParT N¢15GH
Coi. Base.ParT N?15G7

C26,C27

3R |F TRANSFORMER ™| )
C28, C29.

ApJsusTMENT N°J

x 2
Ic4 | RFECOIL-T3T4 oy,
ComprLeTe UNIT. PART N’[Q%O
C7.Cs,Co Coi UNIT. PagT N*1790 .
CoiL Base.ParT N¢ 1756

Coi.. Basg ParT N 2386,

(]

IC6
| {0sciLLATOR Co~T5.Tg
ComprLeTe UNiT. ParT N®2387.
Coi. UNiT. ParT N*2385

QNP JFTRANSFORMER - T 8.
CompLeTe UniT. Part N? 1753,
Coi. UniT, Pant N2 1782,

Coi. Base. Part N¢ |75}

TONE

J5T | F TRaNSFORMER ~T 7

Ri3 Rg.
CompLETE™ UNIT. ParT N°I762,
Coi UNIT. Part Ne[782.  PART NI6ES. Part NOIBOT.

Coi. Base.ParT N° 1751

H

VoLume Batrery STaTion RANGE
CoNTROL CONTROL. SWUTCH. SELECTOR. SWITCH.

Fig. 47.—Layout diagram (top view), (253).
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BaTTeERY CABLE.

ParT N°2372. :ﬁ

|Loup Seeaker
SOCKET.

pAN\EL N¢ 9370

SHorRT WAVE.
CoiL ADJUSTMENTS
5(o

-C
IN ADJUSTMENT ORDEP.\. *

1| ~I1BS
-Diope AVC.
(35,

7 ~DiooE.

BN
(o) |

Meoium Wave 9 .
Coi. ADJUSTMENTS. 4

IN ApJusTMENT ORDER. /J":"\e

23RO | F TRANSFORMER-TY,

CompLETE UNIT ParT N°|938,
= 4 CoiL UniTParT N?1532,

———f=—r= P - 3 7 Coi BASE.pAP.T N¢ 1530,

/ = —.a
¢ ; Q;' Yz U bg R4 BATTEP.YU\
SwiTcH. i PANEL
Papping Conp. UNIT. H ﬂ PART N°U Ne 2371,

Papoing Conb. 1577,

(C20,Ca1) ADJUSTMENT. LETRANS. ADJUSTMENTS,
ParT N° 153, RANGE SwiTcH IN ADJUSTMENT ORDER
ParT N°I759. '

Fig. 48.—Layout diagram (underneath view), (253).

The combination of the local oscillator signal with the coupled to the control grids of the 19 class "B output valve.
R.F. signal produces the intermediate frequency of 460 K.C. Bias battery A supplies a fixed bias voltage of —3 volts to
The primary and secondary of the first LF. transformer (T-7), the grids of the 19.
the primary and secondary of the second LF. transformer .

(T-8), and the primary of the third LF. transformer (T-9) are The permanent magnet loudspeaker receives the output

of the 19 through a three lead cable, the necessary matching

.C. i tri d . , ;
all tuned to 460 K.C. by compression type trimmer concensers being accomplished by the step down transformer T.A. 147.

The LF. signal in the plate circuit ot the 1Cé converter is

ompliﬂed by two LF. stages, and is applied by the secondary A variable resistance (R-13) connected in series with a
of the third I.F. transformer (T-9) to a diode of the IB5 second 0l mfd. paper condenser (C-39), between the plate of the
detector to be rectified across resistors R-8 and R-9. IB5 second detector and earth, constitutes the tone control
A signal is transferred (via C-35) to the other diode 9.‘ circuit.

the 1B5, and a D.C. voltage s devgloped across R-11 in A section of the range switch is utilised to automatically
relation to the strength of the incoming signal. This D.C. raise the screen grid voltage of the I.F. amplifier valves when
voltage is impressed (via R-12) on ffhe contr_ol grids of 1C4 the short waves are being tuned. This rise in voltage boosts
R.F. amplifier and 1C4 Ist |.F. amplifier to give A.V.C. The the sensitivity of the receiver.

control grid of the 1Cé converter is connected to the A.V.C.
circuit through bias battery B for medium wave reception, and
for short wave reception the positive pole + of bias battery
B is switched to earth. This auomatically disconnects the 1Cé

I.LF. ALIGNMENT.

converter from the A.V.C. circuit, and places a fixed bias of ~ This receiver uses two stages of L.F. amplification, which
—3 volts on the control grid of this valve. include three |.F. transformers (T-7, T-8, T-9). Five compression
o ) type trimmer condensers tune the |.F. transformers to resonance

An audio signal is Férioducgd across R-9 I(Vfdumi contt[’r}ol)% 460 K.C., and the location of these adjustments together with

and since R-9 is a \éona de }r}emstc};r;:e coptrbol. s retr;’g ° their adjustment order is shown on figs. 47 and 48. Align first
the audio signal conducted through its variable arm to the con- the third L.F. transformer adjustment (No. 1), which is situated

trol grid of the IB5 may be adjusted as desired. The audio the too of the chassi . ;
signal applied to the 1B5 is amplified by the valve and is E?sitjotzz gelovf tcheGZiI;s(ssi?.e fig. 47), and follow with 2, 3. 4,

transferred by a resistance capacitance coupling circuit to the
30 audio amplifier.  The output of the 30 is transformer Refer to page 6 for full I.F. alignment instructions.
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R.F. ALIGNMENT.
MEDIUM WAVE,

on fig. 48, and beginning with No. 9 (oscillator trimmer), refer

to page 8 for full alignment instructions.

Refer to fig. 48 for the location of the medium wave coil

adjustments (Nos. 6, 7, 8), and the padding condenser adjust-
Beginning with No. 6 (oscillator trimmer), refer to page

ment.
7 for detailed alignment instructions.

SHORT WAVE.

Locate the short wave coil adjustments (Nos. 9, 10, 11)

NOTE.

It will be noticed on fig. 47 that the R.F. coil has two

complete unit numbers.
quoted it will be satisfactory for identification.

When either of these numbers is

CONTINUITY TESTING SCHEDULE RADIOLA 253.

N.B.—All readings to be made with the batteries disconnected, valves and loudspeaker withdrawn, and battery switch on, unless

TEST BETWEEN.

A— (black) battery cable to chassis.

B— (black) battery cable to chassis.

C+ (A) block battery cable to chassis.

A.V.C. diode 1B5 second detector to chassis (see
fig. 48).

AV.C. line to chassis (see fig. 48).

C— 3V (B) (orange and blue) battery cable to
chassis.

Control grid clip 1C4 2nd I.F. amplifier to chassis.

Oscillator grid 1C6 converter to chassis.

Aerial terminal to chassis in both positions of range
switch.

No. 3 loudspeaker socket (see fig. 48) to chassis.

Each plate 19 output to chassis separately.
B4 135V (orange) battery cable to chassis.

Frame of variable condenser to chassis.

B+ 673V (blue) battery cable to chassis.

Plate I1B5 second detector to chassis.

B+ 135V (orange) battery cable to plate 1C4 R.F.
amplifier in both positions of range switch.

B 135V (orange) battery cable to plate oscillator
section 1Cé, in both positions of range switch.
B+ 135V (orange) battery cable to plate detector
section 1C6.

B+ 135V (orange) battery cable to plate 1C4 Ist
LF. amplifier.

B+ 135V (orange) battery cable to plate 1C4 2nd
LLF. amplifier.

B-+ 135V (orange) battery cable to plate 1B5
second detector with battery switch off.

B 135V (orange) battery cable to plate 30 audio
frequency amplifier,

B-L 674V (blue) battery cable to screen grid 1C4
R.F. amplifier, ICé converter.

B+ 674V (blue) battery cable to screen grid 1C4
Ist I.LF. amplifier and screen grid 1C4 2nd I|.F.
amplifier in both positions of range switch.

A+ (red) bottery cable to F+ all valves.

C— 14V (A) (White) battery cable to control grid
IB5 second detector.

stated to the contrary.

CORRECT READING.

Continuity.
Continuity.
Continuity.
No reading
(12 megohms).
No reading.
No reading.

Continuity.
60,000 ohms.
Continuity.

Continuity — 300,000
ohms, with rotation
of tone control.

No reading.

No reading.

Continuity.

No reading.

No reading.

Continuity.

10,000 ohms.

300 chms.

Continuity.

Continuity.

250,000 chms.

460 ohms (approx.).

Continuity.

200,000 ohms medium
wave.

100,000

wave.
Continuity.

ohms  short

No reading
(12 megohms),
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PROBABLE CAUSE OF IRREGULAR READING.

A— battery cable open circuit.
Wiring open circuit.

Wiring open circuit.

R-1't short circuit or open circuit.

C-4, C-38 short circuit,
C-10 short circuit.

T-8 secondary open circuit.

R-4 short circuit or open circuit.

T-1 or T-2 primary open circuit.
faulty.

Tone control R-13 faulty.

Range switch

C-41, C-42 short circuit.

C-13, C-18, C-30 short circuit. Wiring short circuit
to chassis.

Earth connections to C-5, C-13, C-24, open circuit.

C-6, C-25 short circuit.

C-37, C-39 short circuit.

Faulty battery switch. T-3 or T-4 primary open
circuit.  Faulty range switch. B-}- 135V cable
open circuit.

T-5 or T-6 primary open circuit.  Faulty range

switch. R-5 short circuit or open circuit.
T-7 primary open circuit.  R-6 short circuit or open
circuit.

T-8 primary open circuit.

T-9 primary open circuit.

R-14 short circuit or open circuit.

T-10 primary open circuit or short circiut.

Wiring open circuit.

R-7, R-3, short circuit or open circuit. Range switch

faulty.

Fauity battery switch. A+ battery cable open

circuit,
R-10 short circuit or open circuit.



TEST BETWEEN.

C— 9V (A) (green) battery cable to control grid
30 audio frequency amplifier.

C—3V (A) (maroon) battery cable to each control
grid 19 output separately.

C— 3V (B) (orange and blue) battery cable to
control grid 1Cé converter in both positions of
range switch.

C+ (B) (yellow) battery cable to control grid 1C4
R.F. amplifier with range switch in medium wave
position.

A.V.C. line to control grid 1C4 R.F. omplifier with
range switch in short wave position.

A.V.C. line to control grid 1C4 Ist LF. amplifier.

AV.C. diode IB5 second detector to A.V.C. line
(see fig. 48).

Diode rectifier plate to F-4 1B5 second detector.

Fixed plates variable condenser C-24 to coil end
of padding condensers C-20 (C-21) and C-23 in
both positions of range switch.

A-- (red) battery cable to centre contact of each
dial lamp holder, with dial lamps inserted, and in
both positions of range switch.

Plate 1B5 second detector to control grid 30 audio
amplifier.

Yellow wire loudspeaker cable to red and blue wires
of loudspeaker cable separately.

Valve.

CORRECT READING.

No reading
(500,000 ohms).

200 ohms (approx.).

100,000 ohms.

100,000 ohms.

100,000 ohms.

Continuity.
No reading
(12 megohms).
No reading

(600,000 ohms).

Continuity.
Continuity.
No reading.

335-350 ohms.
(approx.).

Chassis  Chassis

to to

Control Screen Grid
Grid Volts (SG) Volts (P) Volts M.A.

IC4 R.F. amplifier .. 0 67.5
ICé Converter ... .. —3* 67.5
. Oscillator ... ... — —
IC4 I.F. Amplifier .. 0 40*
IC4 " -0 40*
IB5 Second Detector—!.6*  —
30 Driver o e o 9% —
19 Output e e —3 —

* Cannot be measured accurately with ordinary voltmeter.

with controls in maximum clockwise position.

voltmeter used as suggested on page 3.

73

SOCKET VOLTAGES.

PROBABLE CAUSE OF IRREGULAR READING.

R-15 short circuit or open circuit.
T-10 secondary open circuit or short circuit.

T-3 or T-4 secondary open circuit. R-2 short circuit
or open circuit. Range switch faulty.

T-1 secondary open circuit. R-1 short circuit or
open circuit. Range switch faulty.

T-2 secondary open circuit. R-1 short circuit or
open circuit. Range switch faulty.

T-7 secondary open circuit.

R-12 short circuit or open circuit,

T-9 secondary open circuit. R-8, R-9 short circuit
or open circuit.

T-5 or T-6 secondary open circuit.
faulty.

Range switch

Dial lamp open circuit. Dial lamp section of range

switch faulty.
C-40 short circuit.

Speaker transformer T.A. 14Y primary open circuit.

Chassis
to Plate
Plate Current Filament
Volts
135 3.0 2.0
135 1.5 2.0
100 3.0 —
|35 1.0 2.0
135 1.0 2.0
70* 0.25 2.0
130 3.0 2.0
130 3.0 2.0
Measured
No signal input. D.C.
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TG IC41= Cudis. Cis.Cin 30 _To 18 Csu
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% Volume_ Control
Contvol
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ZR' g% JS“ «Ca
TAIAY
o) Orange+Bi35
Blue + BE7-5
Black -8
I Black -A
N =L Black+C(m
Whtke-15Ca)_
Mayoon-3€ (q)
Green-9C)
Yellow +Cb)
Ovange & Blue Tracey~3C(p)
Dial To All Filawents, . Red +A2V.
Lamp. Ii;lt‘t - ___._..._4,‘_/.:]
N
Code | Fort COlLS. | Code | Part CONDENSERS. | Code | FPart CONDENSERS.
No. No. H | No.
Tt | 2018 |Aerial Coil, 200-550 Metres cl '5-20 mmf. Mica Trimmer | cl | 1050 mrmf. Mico Trimmer
T2 | 2018 |Aerial Coil, 19-50 Metres 1| C2 10 mmf. Mica Cond. toC32 130 mmf. Mica Cond.
T3 2360 | R.F. Coil, 200-550 Metres . C3 5-20 mmf. Mica Trimmer | C33 ‘ 200 mm#f. Mica Cond.
T4 | 2360 |R.F. Coil, 19-50 Metres P C4 .05 mf. Paper Cond. L C34 .05 mf. Paper Cond.
Ts | 2387 |Oscillator Coil, 200-550 Metres|] C5 | !754 |Variable Condenser | c3s | {700 mmf. Mica Cond.
T6 | 2387 |Oscillator Coil, 19-50 Metres . || Cé .l mf.Paper Cond. I C36 1200 mmf. Mica Cond.
17 1752 |First I.F, Transformer c7 10 mmf. Mica Cond. | C37 700 mmf. Mica Cond.
T8 1753 |Second I.F. Transformer C8 5-20 mmf. M!CU Tr{mme( - C38 :.05 mf. Paper Cond.
T9 1938 |Third I.F. Transformer C9 5-20 mmf. Mica Trimmer 1C39 "0l mf. Paper Cond.
TI0 | 2376 |Audio Driver Transformer, Ci0 .05 mt. Paper Cond. C40 .05 mf. Paper Cond.
TA1899 Cl| @ 1754 Variable Cpndenser [ C4) 005 mf. Paper Cond
Cl2 | /50 mmf. Mica Cond. . C42 ! 005 mf. Paper Cond
RESISTORS Ci3 .05 mf. Paper Cond. :
: Cl4 1180 mmf. Mica Cond. ;
i CI5 110-50 mmf. Mica Trimmer '1
Rl 100,000 ohms,  watt LCls {10-50 mmf. Mica Trimmer '
R2 100,000 ohms, & watt 1oci7 180 mmf. Mica Cond.
R3 100,000 ohms, ¥ watt o Cls ! .05 mf. Paper Cond.
R4 60,000 ohms, & watt Cl19 5.20 mmf. Mica Trimmer
R5 10,000 ohms, ¥ watt C20 | 1153 [10-50 mmf. Mica Trimmer
Ré& 300 chms, ¥ watt C21 1 1153 {390 mmf. Padding Cond.
R7 100,000 ohms, } watt Cc22 5-20 mmf. Mica Trimmer
R8 100,000 ohms, ¥ watt 1 c23, 2800 mmf. Padding Cond. :
R9 | 1507 (500,000 ohms, Volume Control i C24 | 1754 |Variable Condenser 1
RI0 12 megohms, ¥ watt C25 | .I mf. Paper Cond. i
RIL 12 megohms, § watt C26 ! 10-50 mmf. Mica Trimmer i
RI2 1% megohms‘ ]3‘ watt 1 C27: 180 mmf. Mica Cond. 3
R13 | 1668 |300,000 chms, Tone Control . C28 180 mmf. Mica Cond. i
R14 250,000 ohms, | watt C29 :10-50 mmf{. Mica Trimmer !
RIS ISOO'OOO ohms, 3 watt C30 | '.5 mf. Paper Cond. :;

Fig. 49.—Circuit data (253).
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Radiola

ELECTRICAL SPECIFICATIONS.

Voltage Rating ... ... .. .. 32 volts D.C.
I.5 amps.
Power Consumption 48 watts.

{a) 1500-550 kilocycles.
(b) 19-50 metres.
Type D42.

Tuning Ranges

Loudspeaker .
Loudspecker Field
Coil Resistance

200 ohms (32V.).

Loudspeaker Audio Transformer ... Type T.A.16Y,
VALVES AND CIRCUITS.

6D6  R.F. Amplifier.

6A7  Detector Oscillator.

6D6  I.F. Amplifier.

6B7 Detector, AV.C., and Audio Amplifier.

43 Output,

GENERAL CIiRCUIT DESCRIPTION.

The Radiola 254 is a "World Ronge' five valve super
heterodyne receiver designed to operate on 32 volt D.C. power

supply.

VariagLe CONDENSERS.

Csi1,Cis, Ca3.
ParT N° 1754\1,

254

Two tuning ranges are covered by this receiver.

I. 1500-550 kilocycles (200-550 metres), which is the
standard medium wave broadcasting band.

2. 19-50 metres, which covers four short wave broad-
casting bands.

Range selection is accomplished by a two position range
switch in conjunction with two separate groups of tuned
circuits, one group for each range.

The signal enters the receiver and is applied to the control
grid of the 6D6 R.F. amplifier through the aerial coil (T-1 o:
T-2), the secondary of which is tuned by the rear of the
variable condenser (C-51). After amplification by the 6Dé
the R.F. signal is coupled to the control grid of the 6A7 con-
verter by the R.F. coil (T-3 or T-4). The secondary of the
R.F. coil is tuned by the centre unit of the variable condenser
(C-15). In the 6A7 the R.F. signal is combined (heterodyned)
with the local oscillator signal, which is 460 K.C. higher in
frequency than the incoming signal; this difference is estab-
lished throughout the tuning ranges of the receiver by the
inherent design of the oscillator coil (T-5 or T-6) in conjunction
with the variable condenser (C-23) and padding condensers
(C-21-C-22 and C-19).

EarTH. A,

\
N,

O

ocbe

(o)
TA
37

[

ParT N 208&
Q)

Aeriar Cois. T1,T2,

|CompLETE UNIT. PaRT N° 2368,
Coi. UNiT ParT N? 565,
CoiL Base.ParT N (567

| RFCows. T3,T4.

ComMPLETE UNIT. PaRT N°2360.
Coir UNiT. ParT N®1790.
Coi. Base. ParT N?I756.

//OSCILLATOR. CoiLs.T5T6.

CompLETE UNIT. ParT N°2359,
CoiL UNIT. ParT N¢2035.
CoiL Base, ParT N®2036.

U

[

2NOF TR ANSFORMER ~T8.
CoMPLETE UNIT. PART N?2079.
CoiL UNIT. ParT N¢2076.

Coi. Base.ParT N°2077

TonE

Ra23, R17. RI3,

I5T | F TRANSFORMER ~T7,
COMPLETE UNIT. ParT N°2078.
Coi Unir. ParT N°2076
CoiL Base. ParT N? 2077.

ParT N® I668. ParT N°I6G8. ParT N°J578.

I

VoLuME SeNSITIVITY STATION RANGE
CoNnTrOL.CONTROL, CoNTROL. SELECTOR. SWITCH,

PART N°
2048.

Fig. 50. Layout diagram (top view) (254)
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Power SuepLy

CONNECTION PANEL.
PAn:r\ Ne |503.

rLOUDSPEAKER
SOCKET,

PaneL N°2463,
A, EarTH.

SHORT Wave

CoiL ADJUSTMENTS. / @ -
IN ApJusTMENT ORDER.
PACO I

| —+ParT N% 2459,

Rs][°
%

) ParTNY o (13
>< {50
I
9%9 G- 7 exe 8 )| ~Diooe.
R7 e " ‘ 1] _{-Diode AVC,
- ol —1RI9
5D ]

Mepium Wave BRH 3 || Paner N?2464.

Coi..  ADJUSTMENTS. C19

IN ADJUSTMENT ORDER. TE

== ¥ q) ]
AR ; \ i
Papping Cono. o U% Cg | U \
Ca-C21. |
ParT N 1153, ﬂ H \ H \ H
aoiNg  Cono. Panel N*2466

ADIUSTMENT. IF TRANS. ADJUSTMENTS.

NSITIVITY
SENS! N ApJusTmenT ORDER,
CoNTROL

Fig. 51. Layout diagram (underneath view) (254)

The intermediate frequency (460 K.C.) is produced by the The valves using 6.3 volt heaters are connected in series
combination of the R.F. signal with the local oscillator signal, with the dial lamp filament across the 32 volt D.C. supply.
within the 6A7, and to this frequency the primaries and Resistor R1 is connected across the dial lamp filament to

secondaries of the I.F. transformers (T-7 and T-8) are tuned
by trimmer condensers. The |.F. signal, in the plate circuit of
the 6A7, is selected by the first LLF. transformer (T-7) to be
applied to the control grid of the 6Dé6 I.F. amplifier for +
amplification.  The output of this valve is coupled, by the B+
second I.F. transformer (T-8), to one diode of the 6B7 second
detector for rectification across resistors R-17 and R-18.

A signal is transferred through C-33 to the other diode ™
of the 6B7, and o D.C. voltage is developed in this circuit
(across resistor R-14) proportional to the incoming signal. This
voltage is applied (via filter R-15 and C-57) to the control
grid circuits of the R.F. amplifier, converter, and I.F. amplifier As 1
valves to give automatic volume control. n

In the diode circuit of the 6B7, an audio signal is produced

across R-17 (volume control), and it is conveyed (via C-35) Ae
by the arm of the voiume control to the control grid of the Y,
6B7 for amplification. The output of the 6B7 is resistance T

capacity coupled to the 43 output pentode, where it is ampli-
fied to a suitable level for reproduction by the loudspeaker.
The loudspeaker is matched to the output of the 43 by the
stepdown transformer T.A.16Y, Fig. 52. Filter Unit No. 2488
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equalise the current drawn by the lamp with that drawn by
the heater of each valve. The heater voltage for the 43 output
pentode (25 volts) is derived by connecting the heater of the
43 in series with a voltage dropping resistor R2, across the
32 volt D.C. supply.

MOTOR-GENERATOR UNIT.

The Motor-Generator, which converts the 32 volt D.C.
supply to 180 volts B-i-, is mounted on sponge rubber in a
cast-iron frame. Two filter circuits are assembled on the base-
clate of this unit, and reference to Fig. 53 will show their
relation to the circuit diagram, Condensers C54, C55, and
C56 are situated within the motor-generator. A four lead
cable connects the Motor-Generator to the filter unit No. 2488,

S (e |

7 III .

[—C54.

1
{

i1

Iz |

u'-‘\ I I
v

_Generator Brushes.

(Within_Genevator.)

~~Sponge Rubber
Cushions

@
|
} J{ |~ Mohor Brushes.
| | -
i — } ;//
|
[ /

Beginning with No. 5 (oscillator trimmer) refer to
for full alignment instructions.

page 7

SHORT WAVE.

situated
fig. 51.
page 8

The short wave coil adjustments (8, 9, 10) are
adjacent to the medium wave adjustments. See
Beginning with No. 8 (oscillator trimmer) refer to
for full alignment instructions.

WARNING.

If o fault is suspected within the Motor-Generator Unit
it is not advisable to attempt a repair.  Return the unit
complete to the service department.

Y
y
G

O N R

| C55 and Cse.

(Within_Modov,)

Fig. 53. Motor-Generator Unit (showing base plate assembly)

and this unit filters the 32 volt D.C. supply as it enters the
instrument.

I.LF. ALIGNMENT.

This receiver uses one stage of LF. amplification, which
includes two LF. transformers. Four condensers align these
transformers to resonance (460 K.C.), and the condenser adjust-
ments are found beneath the chassis in their adjustment order
—1, 2,3, 4 See fig. 51. LF. alignment instructions in detail
appear on page 6.

R.F. ALIGNMENT.
MEDIUM WAVE.

Reference to fig. 51 will show the medium wave coil
adjustments (5, 6, 7) and the padding condenser adjustment.
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VALVE SOCKET VOLTAGES.

32 Volts D.C. Supply.

Cathode  Chassis Chassis Plate
VALVE to chassis  toscreen to plate  current Heater
Volts grid Volts  Volts M.A. Volts
6D6 Amplifier 2.5 70 175 4.0 6.3
6A7 Detector
MW, 3.0 70 175 1.5 6.3
SwW. . 2.0 70 175 2.0 —
Oscillator . — — 125 2.5 —
6D6 Amplifier 2.5 70 175 4.0 6.3
6B7 Detector .. I.0 20 75 .75 6.3
43 Pentode ... 18.0 140 135 3. 25

Voltage across Loudspeaker Field — 32 Volts.



CONTINUITY TESTING SCHEDULE RADIOLA 254.

N.B.—All readings to be made with valves and loudspeaker withdrawn, and Motor-Generator Unit disconnected.

TEST BETWEEN

Chassis to aerial terminal, in both positions of
range switch.

Chassis to cathode 6D6 R.F. Amplifier.

Chassis to cathode 6A7 converter, in both positions
of range switch.

Chassis to cathode 6D6 LF. Amplifier.

Chassis to cathode 6B7 second Detector.

Chassis to cathode 43 output pentode.

Chassis to screen grid 6Dé6 R.F. Amplifier, 6A7
converter, and 6D6 I.F. Amplifier.

Chassis to control grid clip 6B7 second detector.

Chassis to plate 43 output pentode.
Chassis to A.V.C. line.
Chassis to screen grid 43 output pentode.

Chassis to control grid 43 output pentode.

Chassis to plate 6B7 second detector with tone
control R23 in maximum anti-clockwise position.

A.V.C. line to control grid clip 6D6 R.F. amplifier
in both positions of range switch.

A.V.C. line to control grid clip 6A7 converter in
both positions of range switch.

A.V.C. line to control grid ciip 6D6 LF. amplifier.

Screen grid 43 output pentode to plate 6D6 R.F.
amplifier in both positions of range switch.

Screen grid 43 output pentode to plate 6A7 con-
verter.

Screen grid 43 output pentode to plate 6D6 LF.
amplifier,

Screen grid 43 output pentode to plate 6B7 second
detector.

Screen grid 43 output pentode to oscillator plate
6A7 converter, in both positions of range switch.

Plate 6B7 to control grid 43 output pentode.

Cathode 6A7 to oscillator grid 6A7.
Cathode 6B7 to rectifier diode 6B7.

Yellow wire to black wire loudspeaker cable.

Red wire to blue wire loudspeaker cable.

Fixed plates of variable condenser C23 to coll end
of padding condensers C21-C22 and C19 in both
positions of range switch.

Across resistor RI.

Across resistor R2.

CORRECT READING.
Continuity.

600 ohms.

600 ohms Medium
Wave, 300 ohms
Short Wave.

600-3600 ohms with
rotation of sensitiv-
ity control.

2,000 ohms.

500 ohms.

[ 1,000 ohms.

No reading.
(12 megohms).
No reading.

No reading.
22,500 ohms.

300,000 ohms.
142,000 ohms.
100,000 ohms.
100,000 ohms.

Continuity.
500 ohms.

500 chms.
500 ohms.
125,500 ohms,
20,500 ohms.
No reading

(4 megohm).
60,000 ohms.
400,000 ohms.
200 ohms.
450 ohms (approx.).
Continuity.

50 ohms.
23 ohms.

PROBABLE CAUSE OF IRREGULAR READING.
T1 or T2 primary open circuit. Range switch faulty.

C8 short circuit.
C16 short

R4 short circuit or open circuit.
R8, R10 short circuit or open circuit.
circuit.  Range switch faulty.

R12 short circuit or open circuit. Sensitivity control
R13 faulty. C28 short circuit.

R16 short circuit or open circuit. C37 short circuit.
R25 short circuit or open circuit. C39 short circuit.
Ré short circuit or open circuit. C9 short circuit.

R19 short circuit or open circuit.

C43 short circuit,

C12, C50, C57 short circuit.

R5, R6, R26 short circuit. C-9, C-17, C-44, C-53,
C40, C45 short circuit.  Wiring short circuit to
chassis.

R24 short circuit or open circuit.

C41 short circuit.

R3 short circuit or open circuit. T1 or T2 secondary
open circuit. Range switch faulty.

R7 short circuit or open circuit. T3 or T4 secondary
open circuit. Range switch faulty.

T7 secondary open circuit.

R26 short circuit or open circuit. T3 or T4 primary
open circuit. Range switch faulty.

T7 primary open circuit.

T8 primary open circuit or short circuit.
R21, R22 short circuit or open circuit.

T5 or Té primary open circuit. R9 short circuit or
open circuit. Range switch faulty.
C42 short circuit.

RIT short circuit or open circuit. )

R18 short circuit or open circuit. Volume control
R17 faulty. T8 secondary open circuit.

Loudspeaker field winding open circuit or short
circuit.

T.A. 16Y primary short circuit or open circuit.

TS or T6 secondary open circuit.

RI open circuit or short circuit.
R2 open circuit or short circuit.

CONTINUITY TESTING SCHEDULE FILTER UNIT No. 2488

TEST BETWEEN.

A— input connection to A— output connection.
A-- input connection to A4~ output connection.
A— output connection to frame.
A-- output connection to frame.
B-- output connection to frame.

CORRECT READING.

Continuity.
Continuity.
No reading.
No reading.
No reading.
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PROBABLE CAUSE OF IRREGULAR READING.

Fuse "A"
Fuse

T-12 open circuit.
T-11 open circuit.
C-7 short circuit.
C-6 short circuit.
C-5 short circuit.

open circuit.
g ST
B" open circuit.
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T3 12359 |R.F. Coil 200-550 Metres R3 100,000 ohms, ¥ watt C3 700 mmf. Mica Cond.
T4 | 2359 |R.F. Coil 19-50 Metres R4 600 ohms, % watt C4 .I mf. Paper Cond.
T5 | 2360 {Osc. Coil 200-550 Metres R5 11,000 ohms, 3 watt C5 .5 mf. Paper Cond.
Té6 | 2360 [Osc. Coil 19-50 Metres R6 11,000 ohms, 3 watt Cé .I mf. Paper Cond.
T7 | 2078 |First I.F, Transformer R7 100,000 ohms, § watt c7 .1 mf. Paper Cond.
T8 | 2079 |[Second I.F. Transformer R8 300 ohms, 3 watt C8 .I mf. Paper Cond.
T9 R.F. Choke R9 20,000 ohms, ¥ watt C9 .I mf. Paper Cond.
TIO Line Filter Choke R10 300 ohms, ¥ watt cClo 10 mmf. Mica Cond.
Ti Line Filter Choke RI 60,000 chms, 3 watt Cli 10-50 mmf. Mica Trimmer
Ti2 Line Filter Choke Ri2 600 ohms, ¥ watt Cl2 .05 mf. Paper Cond.
TI3 Line Filter Choke R13| 1578 3,000 ohms Sensitivity Cont.|| CI3 10 mmf. Mica Cond.
2089 |T.A. 37 Choke RI4 12 Megohms, 3 watt Cl4 10-50 mmf. Mica Trimmer
RIS 12 Megohms, ¥ watt Ci [ 1754 |Varicble Condenser
CONDENSERS, RI6 2,000 ohms, ¥ watt Cié .1 mf. Paper Cond.
Ri7] 1668 300,000 ohms, Vol. Cont, Cl7 .05 mf. Paper Cond.
C38 .I mf. Paper Cond. Ri8 100,000 ohms, & wott Cig 10-50 mmf. Mica Trimmer
C39 25 mf. 25v. Elect. Cond. R19 I3 megohms, ¥ watt Ci9 2800 mmf. Padding Cond.
C40 .5 mf. Paper Cond. R20 | Megohm, | watt | C20 10-50 mmf. Mica Trimmer
C4| .01 mf. Paper Cond. R21 100,000 ohms, 4 watt | C2tj 1153 [10-50 mmf. Mica Trimmer
C42 .05 mf. Paper Cond. R22 20,000 ohms, & watt 1 C22 390 mmf. Padding Cond.
C43 .005 mf. Paper Cond. R231 1668 |300,000 ohms, Tone Cont. C23| 1754 |Varioble Condenser
C44 .5 mf. Paper Cond. R24 300,000 ohms, ¥ watt : C24 10-50 mmf. Mica Trimmer
C45 | 1871 (8 mf. 500v. Elect. Cond. R25 500 ohms, | watt | Cz25 50 mmf. Mico Cond.
C4b .05 mf, Paper Cond. R26 500 ohms, | watt C26 50 mmf. Mica Cond.
C47 10 mmf. Mica Cond. C27 10-50 mmf. Mica Trimmer
C48 10-50 mmf. Mica Trimmer C28 .l mf. Paper Cond.
C49 10-50 mmf. Mica Trimmer C29 10-50 mmf. Mica Trimmer
C50 .05 mf. Paper Cond. C30 50 mmf. Mica Cond.
C51 1754 |Variable Condenser C31 50 mmf. Mica Cond.
C52 50 mmf. Mica Cond. C32 10-50 mmf. Mica Trimmer
C53 11871 18 mf. 500v. Elect. Cond. hC33 700 mmf, Mica Cond.
Cs4 .05 mf. Paper Cond. C34 200 mmf. Mica Cond.
C55 .05 mf. Paper Cond. 4 C35 05 mf. Paper Cond.
C56 .05 mf. Paper Cond. | C36 200 mmf. Mica Cond.
Cs7 25 mf. Paper Cond. | | C37 5 mf. 25v. Elect. Cend.
|
Fig. 54. Circuit Data (254)
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AW.A. MODULATED OSCILLATOR
Type CI1070

THE PURPOSE OF THE INSTRUMENT.

This instrument has been designed for use in servicing all
kinds of radio receivers. Modulated or unmodulated signals of
any frequency between 100 Kilocycles and 20 Megacycles are
available.

THE FOLLOWING TESTS MAY BE CARRIED OUT
RAPIDLY AND WITH AMPLE SERVICE ACCURACY:

I. Alignment of LF. and R.F. circuits at any desired
frequency.

2. Adjustment of receivers provided with wavelength or
kilocycle scales to correct dial calibration by setting
trimmers and padding condenser.

3. Examination of ganged T.R.F. circuits for errors in
tracking.

4. Measurement of overall sensitivity of all types of
receivers at any frequency, and gain of I.F. amplifiers.

5. Estimation of noise level at higher sensitivities by
comparison of audio outputs between modulated and
unmodulated carrier of equal strength.

6. Determination of stage gain in L.F. or R.F. amplifiers.

7. Testing of valves for performance under working con-
ditions by insertion of several in succession in a given
socket in a receiver and noting the change in stage
gain or overall sensitivity.

8. Checking the performance of A.V.C. in receivers.

9. Measurement of selectivity of I.F. or R.F. amplifiers in
terms of band width in kilocycles, for input signals
one hundred or one thousand times larger than the
signal on tune required to give some chosen value of
audio output.

10. Determination of image ratio, or the ratio of the
micro-volts input at the image or second spot fre-
quency to the micro-volts at the wanted signal
frequency, both giving equal audio output.

This comprehensive list of tests covers more than is usually
required in receiver servicing. None of these tests requires an
instrument with capabilities of accuracy available in a signal
generator. Consequently the controls and methods of calibra-
tion can be modified in the direction of speeding up and
generally simplifying operation. This object has been the aim
in the design of the Type C1070 modulated oscillator, and
has been achieved with but small reduction in accuracy below
average signal generator performance.
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Design and Performance

FREQUENCY RANGE.

100 K.C. to 20,000 K.C. in six ranges, selected by a switch.

Range A, 96 K.C. to 250 K.C.

Range B, 240 K.C. to 600 K.C.

Range C, 560 K.C. to 1420 K.C.

Range D, 90 metres to 220 metres (1,360 K.C. to 3,330
K.C.).

Range E 37 metres to 96 metres {3,120 K.C. to 8,100
K.C.).

Range F, 15 metres to 38 metres (7,900 K.C. to 20,000
K.CJ.

All ranges are directly calibrated on a rotovisor type dial;
A, B and C are marked in kilocycles and D, E and F in metres.

Calibration accuracy is better than | per cent. on range
C, and within 2 per cent. on the other ranges.

OUTPUT.

The attenuator calibration indicates directly the approxi-
mate microvolts output on Ranges B and C. It is calibrated
., 3, 10, 30, etc., up to 100 M (100,000) with two extra
markings not carrying accompanying figures. The one adjacent
to the 100,000 mark is 300,000 and the last one is the extreme
position for the pointer when turned clockwise.

The approximate output signal on the other ranges may
be estimated from the following table:

Multiplying factor for

Range Attenuator Calibration
A |.4
B I
C !
D 0.5
E 0.2
F 0.08

The average maximum R.F. output on each band is
therefore:

A 400 Millivolts
B 300 "
C 300 "
D o 150 "
E o 60 "
Foooo 25 "

The attenuator reacts noticeably upon the carrier only at
the higher outputs. The frequency change caused through
advancing the attenuator control from low outputs up to the
position marked 100M is approximately as follows:

High frequency end of band 0.3 per cent.
Middle of band 0.1 per cent.
Low frequency end of band 0.05 per cent.



On position 300 M the shift of carrier frequency will be
three times greater, as the change of frequency is directly pro-
portional to the indication of the attenuator control.

It is important that the special shielded cable supplied
should be used with the oscillator always, otherwise the above
figures for R.F. output on each band will not hold. This cable
has the correct characteristics to suit the attenuator, and to
behave as a dummy aerial on the broadcast and the short
wave ranges (for alignment purposes only).

Leakage signal through the attenuator cannot be detected
except at about 20 M.C. where it is of the order of less than
one microvolt. The relative ratios of attenuation, as marked
on the attenuator scale are almost unaffected by the value of
the operating radio frequency.

MODULATION.

The modulator oscillator is adjusted to approximately 400
C.P.S. by adjusting the air gap of the TA1060 Transformer.
The modulation depth is set at about 30 per cent. on the low
frequency bands by means of a resistance in parallel with the
“tank* circuit of the audio oscillator. The only serious depart-
ure from the figure of 30 per cent. for the modulation depth
occurs on band F where it rises to about 45 per cent.  The
battery switch has 3 positions, "OFF," "MOD. OFF," and
"MOD. ON," allowing the radio frequency output to be
obtained free from modulation in the middle position.

CONSTRUCTION.

The coils and wave change switch together with the wiring
and the oscillator valve socket are individually screened, and
form together a complete assembly. This assembly, the vari-
able condenser and modulator oscillator system are mounted
to a rear panel. In this way radio frequency currents in this
panel cannot give rise to external stray fields due to the
shielding effect of the front panel and outside metal case.

The variable condenser is operated by a smooth eight to
one reduction drive situated between the two panels. The
piston or variable capacitance attenuator also lies between the
two panels and is of special design. It contains no fragile
electrical parts, as in the resistance type attenuators, that may
require replacement.

At one end of the brass tube is placed an insulated metal
disc that is connected to the tank circuit of the R.F. Oscillator.

A second and similar disc is carried on the face of an insulated
piston, and is connected to the output terminal on the front
panel.

The batteries are strapped in the rear of the case, and
are wired to a terminal panel at the side where clearance
holes (insulated) are provided for insertion of the prods of a
voltmeter to check voltages without opening the case.

EQUIPMENT.

Valves. Two type 30 Radictrons are used—one as R.F.
oscillator and one as 400 cycle Audio oscillator.

Batteries. Four 4.5 Volt Bias Batteries (drain 60 M.A.) and
one 60 Volt Light Duty Battery (drain 3 to 5 M.A.) are re-
quired. The Bias Batteries are connected in parallel to
operate the filaments in series.

The condition of the batteries may be checked with a
voltmeter through the holes in the side of the case.
Satisfactory Voltage Limits are as follows:

::A.” Battery ... ... . 3.5 to 4.5 Volts.
B" Battery .. ... .. 50 to 60 Volts.

It is not desirable to continue to use batteries of voltages
below these limits.
To instal or change batteries or valves proceed as follows:

I. Turn the tuning control (the knob second from the
right) so that pointer indicates 100 K.C. on range A,
otherwise the tuning condenser may be damaged.

2. Lay the oscillator on the bench face up, and take out
the screws round the edge of the front panel.

3. Lift the oscillator out of the case by taking hold of
the edge of the front panel. '

4. See that a good 30 valve is held firmly- in each socket.

5. Assemble the batteries in the back of the case. See

that they are held firmly with the straps provided.
See diagram Fig. 55. ’ be provice

See that the battery switch is turned to "OFF."

7. Connect the batteries according to the diagram
Fig. 55.

8. Re-assemble the oscillator in the case.

Black~ |
[¢)
+B | <>
-3 ,
+A g c ..."‘.
e
Bioek] 2

[J
Wood Block aud Packiug
To Hold Balrevies Tight.

Fig. 55.—Installation and Connection of Batteries.



OUTPUT METER.

To make satisfactory use of the modulated oscillator it is
necessary to connect an output meter to the receiver under
test.

A standard rectifier type of output meter is most con-
venient or a conventional design of valve voltmeter may be
used.

An economical substitute is suggested as follows:

A standard D.C. voltmeter of 1000 ohms per volt may be
used in conjunction with a valve operating as a diode rectifier.
The valve may be a filament type or indirectly heated type.
The plate and all grids are connected together to form a diode
plate.

An output meter may be constructed according to Fig. 2.
Using a D.C. voltmeter of ranges 0-3, 0-30 and 0-300 volts and
resistance 1000 ohms per volt the following A.C: voltage
ranges were obtained using a type 76 and a type 30 valve:

D.C. Range. R.M.S. A.C. Ranges.

is connected to both valves but the B Battery is
connected to the R.F. oscillator only.

{iii) In the third position, "MOD. ON," the B Battery is
connected to the Modulator valve also; thus modu-
lated and unmodulated carrier are available.

No. 3. Frequency Selector. By turning this knob any
desired frequency throughout the range corresponding to the
setting of the range switch may be obtained. Use the scale
corresponding to the setting of the Range Switch.

No. 4. Attenuator. By turning this knob the amount of
the cutput signal may be adjusted to any desired level. The
approximate value of this signal may be estimated from the
data given on page 80.

OPERATION.

I. Set the modulated oscillator about one foot to the
left of the receiver under test.

2. Connect the output cable to the terminals of the
oscillator.  Connect the braided lead with coloured
tracer in the braiding to the insulated terminal of the
oscillator by means of the spade terminal. Connect
the plain lead to the earthed terminal.

Dapev Coudense

Swkd ov LavqevA

Valve as Diode Rectifiev.

76 30
0-300 0-250 0-290V.
0-30 0-33 0-35V.
0-3 0-6.5 0-9.0V.

Quiput Valve of Recavey _
Flexible Lead
Under Test with Clip,
a
Indivechly

Heated Type
Output Valve

B

Flexible Lead l

—o—ik 3
= [
Loud Speakev

+

DC.Multivange Voltwete.
1000 ohws pev Vol.

]

Indivecy Heated
Type Valve.

&)

+ o

Battevy Type
Vaive.

Fig. 56.—Output Meter.

with Clip.
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CONTROLS.

The oscillator has four controls (from left to right):

No. I. Range Switch. This control selects the coil for use
on any desired range.

No. 2. Battery Switch.
positions.

(i) The first position, "OFF"; both the A Battery and B
Battery circuits are open.

(it} In the second position, "MOD. OFF," the A Battery

The battery switch has three

82

3. Connect the other end of the cable to the receiver
under test. The plain lead is to be connected to the
earth terminal and the other lead (tracer) to the aerial
terminal or grid cap of a valve as required. When
connected to the grid cap it is necessary to connect
a resistor between the grid cap and earth to complete
the bias circuit (about 250,000 ohms or larger is
suitable).

4. Connect an output meter in the plate circuit of the
last valve. See Fig. 56.



5. Turn the battery switch to the "MOD. ON" position
and select the desired test frequency by means of the

range switch and the

frequency control.

6. Tune the receiver to the frequency of the oscillator
and adjust the attenuator to give a convenient de-

flection on the meter. Any tests listed on page 80 may
now be carried out.

CAUTION.—Be sure that the Battery Switch is tumed
"OFF" when the oscillator is not in use.

MOD OFF
o
MOD ON
o Re B /20N 30
AN : ¢ AN
AV : Pl gEc
E’QI 'r RS:’
J_- . * Ra Cs TAI060
T R yo— =
. —e
qLC'L. 5%_‘
+A 36-45V.
h LO\O—_A-—’
_[‘{ -B.
“+B. 50-60
O

Piston Alteuuatoy.

—d

Shielded Cable.

‘r ______ B I U
1

Fig. 57.—Circuit Diagram.
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