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OTH the A.C. and A.CL/D.C.

versions of the Fm',‘_“'ur}u]l 353 series

are covered here, lu;_rullu-r with a

full description of the differences Letween

them and two earlier versions of the snne
hl'f'iI'H.

The basie A.C. recciver, model 3534, is

a d-valve (plus rectifier) 3-band superhet

table model, with a frame aerial for MW,

and LW, designed Lo operate from A.C.

FER

JSON 353 Series

Covering Early and -LateVersions
of 353A and 353U Receivers

double-wound transformer. The A.C./D.(L
version, maodel 35317 is designed Lo operate
from mains of the same range ratings.
Differences between our samples and the
early versions are fully explained under
" Modifications " overleaf.

Release date and oviginal  price, all
models : Novemmber, 1952, £16 3s 1d.

CIRCUIT DESCRIPTION

Tuned [rame aerial input by L1, C33
(M.W.) and L1, loading coil L3 and G33
(L.W.), On S.W, the tuned circuit La,
€33 is coupled via L2 to the frame aerial,
which then acts as an untuned internal
aerial, provision also being made for the
connection of an external aerial via G1. R1
is shunted across L3 to give an increased
margin of stability on L.W. In the A.C./
D.C. model G39 isolates the E socket from
chassis which is *“live " to the mains.

V1 (Mullard ECH42 (A.C. model) or
UCH42 (A.C./D.C. model)) is a triode
hexode valve operating as  frequency
changer with internal coupling. Oscillator
grid coils L8 (S.W.), L6 (M.W.) and L7
(L. W.) are tuned by €34, Parallel trim-
ming by €35 (8.W.), €36 (M.W.) and

(8. W.), €12 (M.W.) and C9, C12, C38
(LW.).  Reaction  coupling  across  the
common impedance  of  {racker €12

RS
and

(M. W. and L.W.} and via L8 (5.W.).
limits the veaction coupling on MW,
LW, Oseillator stabilization by RT,

Second valve (V2 Mullard EBF80 (ALC.
model) or UBF80 (A.C./ D.C. model)) is a
double diode pentode valve, its pentode
section operating as a veflex LIF./AF.
amplifier with  tuned  transformer LK,
couplings €5, L9, L10, C6 and C18, L11,
L12, ci9.

Intermediate frequency 470 ke/s.

First diode section of V2 operates as signal
detector, the A.F. component in its vecti
fied outputl, being developed across volume
control R13, which acls as diode load, and
passed via G148 and L10 (o control grid of
V2 pentode section, which then operates as
A.F. amplilier. LF. filtering by C13, R15,
C20 and C21. Provision is made for the
connection of a gramophone pick-up across
R13, the pick-up sockets in the A.CL/1LC,
model being isolated from chassis by G40
and G41.

Second diode of V2 is fed via G1T from
V2 pentode anode, and the resulting 1,00,
componeni, is  developed  across  load
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resistors R9, R10, R11, which act as a
potential divider, bias for V1 and V2 beinge
tapped off from it to give aulomatic pain
control.

Amplified AF. "ottt " fromr V2 i
developed across audio load resistor R14
and passed via C22, R19 and R20 to
pentode oulput valve (V3, Mullard ELa1
(A.C. model) or ULaT (A.C./D.C.. modeD).
Tone correction in anode circuit, by G26.
T'hree-position tone control is provided by
G24, €25 and switches 811, 8§12,

In the A.C. model H.T. eurrent is sup-
plied by full-wave LILC, rectifying valve
(V4, Mullard EZ40). Smoothing Ly R21,
R22 and clectrolytic capacitors ©C27, C28
and €29. A double wound mains trans-
former T2 feeds the valve heaters from a
common secondary winding. Grid bias for
V3 is developed across R16, RI1T in the
H.T. rl{‘.p:a.i,i\'l! lead to chassis. A propor-
tion of this voltage, that across R16, is used
as delay bias for the A.G.C. diode and
standing bias for V1 and V2 pentode
section,

In the A.C./D.C. model H.T. current, is
supplied by half-wave I.H.C. rectifying
vilve (V4, Mullard UY41). Smoothing by
R21, R25 and electrolytic capacitors €27,
€42 and C43. The valve heaters, together
with ballast resistor R27, scale lamps with
shunts R28 and R29, and mains BRI filter
chokes L18, L15, are connected in serics
across the mains input. R26 protects Va,
and R28 the scale lamps, from current
surges, Thermistor R29 (Brimistor, CZ2)
maintains the heater circuit should the
scale lamps fail, and prevents R28 from
being overloaded by the heater current.
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COMPONENTS AND VALUES
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diagram being the
addition of isolating
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broken line,
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RESISTERS

R1 LW, stabilizer
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GENERAL NOTES

Switches, —51-510 are the w
Eit in i single 3-position rot
tho eliassis. The unit is inlie
side view of the chassis, and
in the diagram in eol, |
riown as
inverted cliassis,

The table beside It gives the switeh positions
for the three eontrol settings, starting from the
position  of the
dash Indicates open, and €, closed,
511, 812 are the tone eontrol switehes, i
3-position unit beneath the chassis. Thi:

fully — anti-clockwise
spindle, A

in the chassis drawing.
Scale  Lamps.—These  are

A1 version they are

be withdrawn from their flay
withont removing the chassis.

; d in our underside view of the chassi
~hu\\||_:n._:;|m in thg dingram in col. 3 ov nf,
where it is viewed in the same divection as see

two ML
lamps, with small elear spheriesl bull
E fed at 6
ahlr- A.CD.C. version they are

band switehes,
unit heneath
tedd in our wler-
s shown in detail
overleat, where il s
een when viewed from th

SV, 0.8 AL amld
] rated at 8V,
They are in plastic holders which ean
motnting

Fof an

control
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Waveband Switch Diagram and Table

- 52 4 Waveband
A ;,‘:/5 switches, drawn

A 3 . A as seen from the

r.‘b\‘ - 54 ; i
[, B ==l~:.. rear olghnlp-
e ~cr verted assis.
o \')5’_.5 kS J On the right is
sé V" Yo the associated
20 table.

VALVE ANALYSIS

Valve voltages and currents given in the
tables below are those derived from tne manu-
facturers’ information and were measured with
the receivers operating from 230 V. A.C. mains,
the voltage adjustments being set to the 220
230 V tappings. The reccivers were tuned to
a polot at the high wavelength end of the M. W,
acale where there wasa no signal pick-up.
Measurements made on early production models
were zlightly higher than those quoted in our
tables.

Voltages were measured on the 10V and
400V ranges of a Model 7 Avometer, chassis
being the negative connection in every casa.
In the A.C. model, the voltage across 027 was
M8V, across €28 it was 234V and across R15,
R17 it was 5.7V. In the A.C./D.C. model tha
voltage across G27 was 180 V, across 042 wes
166 ¥V and across R23, R it was 9.5 V.

A.C. Model
Anode Screen
Valve — - -
v mA v mA
220 24
V1 ECH42 Oseillator 7n 2:9
7 55
V2 EBF30 176 42 (] 16
Vi EL4lL 228 26-5 220 3-8
V4 1Z40 240° —
* A reading, each anode.
A.C./D.C. Model
Anade Sireen
Valve —_— - —-
b mA v mA
J’lﬂ{] 2'6']
Vi TTCH42 1 Oseillato b3 60y 2-2
L7 3
V2 UBF80 83 a0 85 25
Vi UL4l 153 26-0 150 60
V4 UY41 222¢ - — —_

Syvitohity 8W) LN W
81 Y T c
52 = c =
83 = = c
S c =5
S5 c
86 (o] — —_
87 — c
88 = = c
89 - c
810 — c

MODIFICATIONS

There are two versions of the 353 series, an
early production version and a late production
version. This Service Sheet was prepared from
two samples of the late version, and our infor-
mation is presented as it was in those samples,
one A.C., and the other A.C./D.C.

Our circuit dingram is based on the A.C,
version, but differences in the A.C./D.C. version
are shown in the diagram by additional items
connected by broken lines, and outside it by
a separale section diagram of the A.C./D.C.
power supply cirenit. Where component values

jto V! osc. co pto Cll
c7
#
R4 # ir
Ii4 -—-——-..w«.w:—l——-:'“'-l
s [: 15 510
e[ L7
- .
ST Tes
200pF
C ¥ 1 s9
38 =
/ 30k
ne S00pF

Oscillator circuit of the ecarly version

receiver, showing the differences berween

this and the late version described under
“ Modifications.”

differ between the A.C. and A.C./D.C. models,
these are indicated in the component tables,
One diiference that may be found in all ver-
sions is the omission of R1.

Early  Version,—Differences  between  our
sample and the earlier production version are
numerous, and the oscillator eircult is gquite
different. A diagram of the earlier oscillator
clrenit is shown above, where the component

(B)—

-1-_Li|

=7 — Scale lamps ———

—®

LiL2,
CigCIs

Tone control
switches,) drawn
as “indicated .in
the under-chas-
sis view,

5i2

values that are different from ours arc shown.
C10 was omitted, and 80 was R7, and R6 was
22k, The eontrol grid and anode sections
were physically transposed on the waveband
switch wafer as compared with our switch

di%%rm.

There were a few differences In the aerial
cirenit, €1, which is now (.001 «F, was 15 p¥,
and it went to the top of L1 instead of ‘Ehn
bottom, so that the external aecrial could be
used on M.W. and L.W. R1 was omitted, and
C32 was permanently connected to the top of
L1, €31 was then a fixed 47 pF capacitor, and
its position in our plan view was then oceupied
by G32, which in our sample was a single unit,
not part of an assembly. ©32 was 70 pF. L2,
L3, L4 were mounted on the chassis deck.

In the A.F. cireuits, G40 was included in both
A.C. and A.C./D.C. versions, and C2 was
0.005 pF. The tone control circuit was omitted
from V3 control ﬁﬂd cirenit and was connected
across C26, but the switch then became a single-
pole 3-position unit, and It shunted a 0.01 uF or
a 0.005 ¢F, or peither, acroes T1 primary. R19
and R20 were then a single 100 k2 grid stopper.

Chassis of the early production can be reeog-
nized by the presence of the aerial coils L2, L3,
L4 in the chassis deck, a 2-pin frame aerial plug
and an E socket lead soldered to a chassis tag.
The late production chassis can be recognized
by the absence of tuning coils on the chassis
deck, the presence of the lone trimmer €32
mounted vertically on the deck, and the use of
a 3-pin frame aerial plug.

CIRCUIT ALIGNMENT

L.F. Stages.—Remove chassls from cabinet and
stand it on the bench with the frame aerial
connected. Switch set to M.W. and turn gang
and volume control to maximum. Connect out-
put of signal generator, via an 0.1 xF cupacitor
i each lead, to the junction of €33 and G2, and
to chassis. Feed in a 470 ke/s (638.3 m) signal
and adjust the cores of L12 (location reference
C1), L11 (LE3), L10 (B1) and L3 (F3) for maxi-
mum output, reducing the input as the elreuits
ecome into line to avoid A.G.C. sction. TNepeat
these adjustments until no further improve-
ment results,

Late Production Models

R.F. and Oscillator Stages.—Replace chaasis
In cabinet, leaving the hack open to give access
to the trimmers but keeping the frame aerial
eonnected.  Disconnect signal generator leads
and lay them mear the frame aerial. The align-
ment points given in the following instruetions
are indicated by ecalibration marks above the
clear sections of the tuning scale, Check that
with the gang at maximum ecapacitance the
cursor coineides with the vertical marks at the
high wavelength ends of the tuning scales.

S.W.—Bwitch receiver to 8.W., tune to
17 Mefs, feed in & 17 Me/s (17.66m) signal and
adjust €35 (A1) and €30 (Al) for maximum
output, * rocking™ the gang while adjusting

Plan view of chassis,
showing the ver-
tically mounted
trimmer €32 which
in the early version
models takes the
place where we

show €31, this
trimmer being re-
placed by a fixed
capacitor. The
frame aerial socket
is a 2-pin type in
the early versions.
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Under-chassis view of receiver. The arrows pointing to the tone control and waveband switches indicare the directions in which they

the latter for optimum results. Repeat these

adjustments wuntil no further improvement
results.
M.W. Oscillator.—Switeh receiver to MW.W.,

tune to 200 m, feed in a 200 m (1,500 ke/s) signal
and adjust €36 (A1) for maximum output.

L. W.—5witch receiver to L.W., tune to 257 m,
feed in an 857 m (350 kefs) eignal and adjust €37
(A1) and ©31 (A1) for maximum output. Tune
recelver to 1LB76m, feed in a 1,875 m (160 ke/s)
signal and adjust GI8 (A2) for maximum output.
while * rocking " the gang for optimum results.
Repeat these adjnstments until no i
improvement results,

M.W. Aerial.—Replace cabinet back cover and
lay the signal generator leads near the frame
aerial.  Switch receiver to M.W., tune to 200 m,
feed in a 200m (1,500 ke/s) signal and adjust
632 (A2), throngh the hole provided in the back
cover, for maximum output.

Early Production Models

R.F. and Oscillator Stages.—As calibration
marks are not printed on the tuning scale in
these models, it will be found diMenlt to set
the cursor accurately for the L.W. trimming
and tracking points (on S.W. and M.W. these
points coincide with scale divisions), and to
tacilitate this operation, & substitute tuning
seale should be made up in the following way.
Measure off on a strip of paper two calibration
marks, the fir% at 1&%in, and the sceond at

I.;cp

Finish -
— = Sketch of
\‘L.(':T/ Q—{QD volume con-
d— —-C\ trol drive cord
system, as seen

+.,I’

from front of
chassis.

Start

7fin from the right-hand edge of the paper.
These points represent the cursor settings for
L.W. tracking and trimming respectively, and
the paper should be held up to the tuning seals
with its right-hand edge lined up with the high
wavelength ends of the tuning seales. '

After completing the ILF. stage alignment, re-
place chassis in eabinet.  Disconnect aignal
generator leads and lay them near the frame
aerinl. Check that with the gang at maximum
capacitance the cursor coincides with the high
wavelength ends of the tuning seales,

S.W, and M.W.—Alignment on these bands
should he carried ont as described for the late
production models, bhut when adjusting the
aerial ecircuit on M.W,, the ecabinet back must
he unfastened at the top to give acress to
trimmer €32 which is part of the trimmer bank
in location Al, and takes the place of G,

L.W.—Switch receiver to L.W., tune to track-
ing point on substitute seale, feed in a 1.376m

are viewed in the diagrams in cols. 1 and 3.

(160 ke/s) signal and adjust €38 (A2) for maxi-
mum output. Tune receiver to trimming point
on substitute seale, feed in an B57 m (350 ke/s)
signal and adjust €37 (A1) for maximum out-
put, while rocking the gang for optimum results,

DRIVE CORD REPLACEMENT

~ Tuning Drive.-—~This is unusual, in that there
I= a two-to-one step-up drive on the cursor sec-
tion of the cord, devised by means of an
anchored loop to which the cursor is attached.
Altogether, about five feet of high-grade flax
fishing line, plaited and waxed, is required, and
it is divided into three lengths,

First make the cursor loop. This coneists of
a cord with a small loop at each end, measur-
ing 13iin overall. The two loops are slipped
over the anchor stud and preferably pulled up
tight so that they won't slip off. The large loop
so lormed iz identified as the cursor loop in
the accompanying sketch, which shows the com-
plete system as speen from the front with the
gang at maximum,

Next make up the cord L. For this take
ahout 20in of cord and tie the left-hand eyelet
L to one end of it, but doing so while the
anchored loop lies in the eyelet groove, so that
not only the evelet but the loop also is In
cluded. At the remote end of cord L make a
small loop for anchoring, so that the overall
length of cord L is 184in. Then hook the end
lnop tn the tension spring and run the cord as
shown in the sketch.

Now take about 26in of cord for cord R, and
tiec one end to eyelet R, again including the
cursor loop. Make a small loop at the far end
big enough to take a 4BA screw, so that the
overall length is 23iin. The cord system is now
completely made up, and cord R iz run as shown
in the sketch, pulling against the gang stop all
the way, until the end loop is anchored to the
bose screw in the gang drum, as shown. The
tension can be eased while fixing thiz end hy
slipping the spring off its anchor temporarily.

The cursor should be fitted afterwards, and is
adjusted as described under * Cirenit Align-
ment.”

Volume Control Drive.—The volume control is
offset from its control knob by about an inch
and a half, and the drive is transferred to it by
cord of the same type as is used for the tuning
drive. Two feet of cord is ample.

The cord is run as shown in the accompany-
ing sketch (eol. 4) where it is drawn as seen
from the front with the mains switch in the
“off " position, starting and fmishing as indi-
cated by tying knots in the cord, but the full
procedure is complicated by the necessity of
moving the volume control to obtain tension.

Ftrst slacken the volume control fixing nut
under the left-hand drum, using a thin spanner
of #%in hetween flats, and slide the volume
control along towards the right-hand drum as
far as it will go, and tighten up nut lightly.

Run the cord as shown, anchoring it to the
drums by means of the slots, and make it as
tight as possible. Then slacken the fixing nut
again and pull the volume control as far as
possible away from the right-hand drum, work-
ing the control backwards and forwards to
allow the slack to be taken up, and tighten up
the nut again with the cord in firm tension.
A touch of Durofix on the knots will prevent
them from slipping.

v

DISMANTLING

Removing Chassis. -Remove back cover and wn-
plug frame aerial lead (on Early Versions
unzolder chagzig lead from E socket);

unsolder leads from specch eoll tags on speaker;

remove two wood serews securing LT, socket
panel to side of cabinet;

remove  four seli-tapping screws and large
washers securing chassis to cabinet (in the
A.C./D.C. model the screw heads are covered
by cardboard insulating eaps which must first
he prised off);

withdraw chassis complete with knobs.

Cord L

Cord R

- i ﬁ

T il

Eyelet R

=

242 turns round
control spindie

Sketch of tuning drive system, drawn as seen from front of chassis with the gang at
maximum capacitance. There are three cords in the system, one of which, the cursor
loop, is tied to an anchor stud to effect a two-to-one step-up In cursor movement.
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