SERVICE MANUAL

FOR MODELS
353 A and 353U
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353 A TRANSPORTABLE A.C. RECEIVER

353U TRANSPORTABLE A.C./D.C. RECEIVER




353 A: Fourwalve 3 waveband transportable superheterodyne
receiver, 200-250 V. A.C. (40-100 cycles).

353U : Fourwalve 3 waveband transportable superheterodyne
receiver, 200-250V. A.C./D.C. (40-100 cycles).

i.1. DESCRIPTION

These two models are three
valve plus rectifier, superhetero-
dyne, transportable receivers
employing a reflex LF./A.F.
amplifier. A built in frame aerial
functions as a tuned circuit on the
medium and long wavebands, but
on the short waveband a separate
aerial coil is used and the frame
serves only as an internal aerial.
Sockets for optional external
aerial and earth are provided.

Both models are equipped with
a three-position tone control and
a sensitive 64 inch P.M. loud-
speaker. Power output is 24 Watts

GENERAL SPECIFICATION

for the 353 A and 2 Watts for 1.3. CONTROLS

the 353 U. These are four in number and

The 353 A is suitable for opera- are arranged in concentric pairs
tion on A.C. mains of 200 to 250 on either side of the tuning scale
Volts, 40 to 60 cycles. The 353 U as follows :

may be used on DC or AC. (40 Left hand inner : Tone Control
to 100 cycles) mains of 200 to Left hand outer : Volume Control/On-
250 Volts. Off Switch
. . . . Right hand inner : Wavechange Switch
Full information on installation Right hand outer : Tuning Control

and operation is given in the

instruction book supplied with the .
rocaivor. |4 VALVES 353A (353U

TYPES IN BRACKETS)
Al Mullard types as follows :

1.2. WAVEBAND COVERAGE VI Frequency Changer ECH42 {UCH42}

h . ] 4 Met V2 I.F./AF. Amplifier,
Short Wave 5 to 54 Metres detector, A.G.C. EBF80 (UBF80)
Medium Wave : 190 to 570 Metres ¥3 Audio Output EL41  (UL41)
Long Wave : 750 to 2000 Metres V4 H.T. Rectifier EZ40 (UY4l)

2.1. MAINS VYOLTAGE
ADJUSTMENT
This is located inside the
cabinet and consists of a three-
position plug in the 353 A and
tappings on the ballast resistor in
the 353 U.

2.2 EXTERNAL AERIAL

Any external aerial used with
the receiver should not exceed 50
feet in length. It should be noted
that such an aerial will reduce the
directional properties of the frame
on the medium and long wave-
bands, but it is on the short wave-
band that an external aerial will
contribute most to the perform-
ance and on this waveband the
receiver is not, in any case,
directional.

2. INSTALLATION
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Fig. I. Rear view of Model 353 A showing valves and
adjustments.  Model 353U is similar except that
the Mains Voltage Adjustment is located on the
Ballast Resistor and the valves are as follows :—
VI —UCH42; V2—UBF80; V3—UL 41 and
V4 —UY 41.



353 A

AND 353 U SERVICE MANUAL

NOTE.—A few early receivers
differed in  certain respects,
mainly in the aerial and oscillator
circuits, from later practice and a
separate diagram (Fig. 9) shows
these differences,

The two forms of each model
are distinguishable by the position
of the aerial trimmer which, in the
later, is mounted at right-angles
to the chassis so that it may be
adjusted through a hole in the
cabinet back. Additionally, later
receivers have alignment markers
at the top of each wavelength
scale.

The following circuit description
refers to the later form of each
model.  Early differences are
covered in section 4.

3.1. CIRCUIT ANALYSIS 353 A

The frame aerial L2 is tuned by
Cé6, with trimmer C3 through
switch SI on the M\W._ band. On
LW., SI switches in the loading
coil LI, damped by R27, with
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Fig. 2. Coil connections diagram.

3. THE CIRCUIT

trimmer C4. L3, the S.W. aerial
coupling coil is included in the
" earthy " side of the tuned aerial
circuit on MW. and LW. On
S.W., L2 is untuned but functions
as an internal aerial and the S.W.
grid coil, trimmed by C5 is con-
nected through S2 across the
tuning capacitor Cé.

Signal  voltages  developed
across the tuned circuits are
applied to the control grid of the

triode-hexode Frequency Changer
VI (ECH 42).

The tuned grid oscillator coils
L7 (LW.) and L8 (M.W.) are
selected by S3 and connected
across the tuning capacitor C9
in series with the padders. These
are CI3 and CI6 in parallel, with
Cl4 in series (L.W.) and C14 only
MW.).  Cl4 is shunted by the
limiter resistor R5. The M.W.
trimmer CI7 is permanently con-
nected across its coil and padder,
but the L. W. trimmer C18, CI9 is
switched by S4 which, on M.W.,
short-circuits L7. Feedback from
the oscillator anode is through
R6, SW. limiter, and L9, S.W.
feedback coil, to the junction of
the LW. and M.W. padders,
coupling between grid and anode
circuits  occurring  across  the
common impedance of Cl4. On
S.W. the grid coil LI10 with its
trimmer C21 and padder C22 are
brought into circuit by S3.

V1 is transformer coupled by
CIl0, L5, L6, C20 to the reflex
LLF./A.F. Amplifier and Detector
V2 (UBF 80). Amplified I.F. signal
voltages appearing in V2 anode
circuit are applied via the trans-
former C24, L11, L12, C27 to the
signal diode and are rectified in
the normal manner. The audio
signal voltages developed across
the diode load R14 are fed back
to V2 control grid via €32 and
L6. R7 removes the shunting
effect of C31 from the diode load
and C23 completes the grid circuit
at intermediate frequency.

Amplified audio frequency volt-

ages are developed across RI1 in
V2 anode circuit and are fed to

2

the grid of the Audio Output
Valve V3 (EL41) through C34,
RI6 and R17. Tone control is by
means of C36 and C37 in con-
junction with- RI6 and RI7
switched by S5 and S6. C33 is
an I.F. by-pass capacitor. V3 is
coupled to the loudspeaker by TI
which has a tone correction
capacitor C35 across its primary.

Automatic gain control is pro-
vided by the voltage developed
across R9, R10 and RI2 by the
second diode in Y2 which is fed
through C25 from the anode of
V2. Delay voltage for the A.G.C.
diode and standing bias for VI
and V2 is derived from the volt-
age drop across RI8 in the nega-
tive H.T. line and grid bias for
V3 from the voltage drop across
R18 and R19. '

High tension supply is by means
of the Full-wave Rectifier V4
(EZ40) with reservoir capacitor
C40, and the transformer T2.
Smoothing is by the two-section
filter R21, C39, R20 and C38, but
the anode supply for V3 is taken
from the input side of this filter.
All valve heaters and the two pilot
lamps are parallel connected
across winding a—b on T2.

3.2. CIRCUIT ANALYSIS 353U

In general, the receiver follows
very closely the circuit arrange-
ment of the 353 A. The equivalent
" series-heater " valves are used
in positions VI, Y2 and V3 and
isolating capacitors C2, C29 and
C30 are included in the earth and
pick-up connections.

The principal differences occur
in the power supply circuits where
V4 (UY41) is a Half-wave Rectifier
and all valve heaters and the two
pilot lamps are series connected,
the pilot lamps being shunted by
R26 and Brimistor X1 in parallel.
R23, R24 and R25 are ballast
resistors and R22 is the rectifier
limiter. The mains input is through
the R.F. filter LI3, L14 and C4I.
Anode supply for V3 is taken from
the junction of the smoothing
resistors R20 and R21.



3.3. CIRCUIT DETAILS OF MODEL 353 A
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Fig. 3. Circuit diagram of Model 353 A with component values listed below. This information is applicable

to the majority of receivers manufactured but a few early receivers differed in certain respects,
These differences are detailed on page 9.



CAPACITORS
(All 350V, wori(ing, 20% ?6lerance, unless ‘otherwise stated)

Ref. Value Rating Function Location
C | 0.00l uF 1000V. D.C. Aerial isolating Cab. back
C3 30 pFt Pre-set M.W. Ae. trimmer A2
C 4 70 pFI Pre-set L.W. Ae. trimmer Al
C5 70 pF Pre-set S.W. Ae. trimmer Al
Cé 528 pFi Variable Ae. tuning Bl
c7 005uk VI S.G. by-pass F2
(O] 200 pF VI grid coupling E2
Cc9 528 pFi Variable Osc. tuning BI
clo 100 pF 2% Ist I.F.T. tuning Bi
Cil 50 pF Osc. grid coupling F2
Cl2 100 pF Osc. anode coupling F2
Ci3 250 pF 10% L.W. padder (fixed) E2
Cl4 520 pF 1% M.W. padder F2
CI5  0.02uF VI A.G.C. decoupling E2
Ci6 70 pFt Pre-set L.W. padder (variable) Al
CI7 70 pFt Pre-set M.W. osc. trimmer Al
Cl8 50 pF. L.W. osc. trimmer (fixed) E2
Clg 70 pFt Pre-set L.W. osc. trimmer (variable) Al
C20 100 pF 2% Ist |.F.T. tuning Bl
(ov]] 70 pFt Pre-set S.W. osc. trimmer Al
C22 4550 pF % S.W. padder F2
C23 500 pF |.F. by-pass G2
C24 100 pF 2% 2nd IF.T. tuning Cl
C25 100 pF A.G.C. coupling H2
C26 0.1 uF V2 S.G. by-pass Gl
C27 180 pF 2% 2nd |.F.T. tuning Cl
C28 200 pF |.F. by-pass H2
ox]] 0.05 uF A.G.C. bias decoupling Hi
C32 0.0! uF V2 grid coupling {(audio) J2
C33  0.002 uF |.F. by-pass H2
C34  0.0) uF V3 grid coupling H2
C35  0.002 uF 1000V. D.C. Tone correction C2
8317’ 8(0)82 ;E Part tone control J2
C38 24 yF .

39 24 uF* H.T. smco‘rhn.ng El
C40 32 uF* H.T. reservoir El
C42 100 uF* 12V, Bias by-pass | HI

t Maximum. { Swing Value.  * Electrolytic.
MISCELLANEOUS

Ref. Description Location
gé Aerial Circuit Switching F2
gi Oscillator Circuit Switching F2
gz Tone Control Switching J2
§§ Mains On/Off ganged with RI4 J2
PLI b Al
PL Pilot Lamp 6.3 V. 0.3 A, M.E.S. { A

(All £ Watt, Carbon, 20% tolerance unless otherwise stated)

RESISTORS

Yalue
Ref. (ohms) Rating Function Location
R1 1M VI grid lesk B
R 2 47 K 10% 4+ W. Vi S.G. H.T. feed H2
R 3 27 K + W. Osc. H.T. feed F2
R 4 47 K Osc. grid leak F2
RS 39K 10% M. and L.W. osc. limiter F2
R 6 220 S.W. osc. limiter F2
R7 I'M Y2 A.G.C. decoupling G2
%g 12(7)((;;& 0% V2 S.6. H.T. feed G2
Ko B8 1% }A.e.c.‘ diode load H2
RIY 10 K V2 audio load H2
RI2 330 K 10% A.G.C. bias decoupling Gl
RI3 100 K I.F. filter H2
R14 500 K Carbon Potr. (Log) Yolume control J2
RIS 470 K V3 grid leak H1
E:; 44;"2 } Part tone control {m
18 39 1
RI9 82 |ggz % Back bias HI
R20 820
R21 470 1 H.T. Smoothing F!
R27 220 K LI damping El
VALVES
(All Mullard Types)
Ref. Type Function Location
1 ECH42 Frequency changer
v2 EBF80 I.F. and audio agnplifier, defector Al
and A.G.C. . Ci
V3 EL4! Audio output C2
V4 EZ40 H.T. rectifier B2
INDUCTORS AND TRANSFORMERS
(D.C. resistance not given if less than one ohm)
Ref. Function D.C. res. Location
e _(ohms)
t ) IE'W' loading coil I5 R
rame aeria .5
L3 S.W. aerial coupling coil -1 Ceb. back
L4 S.W. aerial tuning coil — £
t 2} Ist |.F. transformer 88 BI
L7 L.W. osc. tuning coil I2
L8 M.W. osc. tuning coil 2.7 Fi
L9 S.W. osc. feedback coil —
LI0 - S.W. osc. tuning coil — F2
I]C:%} gwdf I.F;. transfformer 2 Cl
utput transformer Pri. 480
7000/3% Sec, — @
. Pri. (total) 4]
T2 Mains
M ransformer {}l:{_.rT.SSeecc. (total) 55) } Ji




























