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UITABLLE for mains of 2o00-250V,
40-100 C/S, the Bush SWyt is a

g4-valve (plus rectifier) A.C. 3-band
superhet with a short-wave range of 16-5-
51 metres and provision for both a gramo
phone pick-up and an extension speaker.
A similar chassis 1s fitted in the 1Gy1
(A C.) radiogram, the differences being ex-
plained under " General Notes,” but this
Service Sheet was prepared on an SWyrt.

CIRCUIT DESCRIPTION

Aertal input wvia coupling coils Ll
(SW., L3 (MW, and L5 (LW to
single tuned circuits L2, €24 (S.W.),

L4, C24 (M.W.} and L6, C24 (I..W.) which
precede triode hexode valve [V1, Cossor
metallised 418TH), which operates as
frequency changer with internal coupling.
Triode « coils LY (S.W.), L9 (M.W,) and

L11 (I.W.) are tuned by C256; parallel
trimming by C28 (S5.3W.), €29 (M.W.)
and €30 (L.L.W.); series tracking by

C4, €26 (M. W) and C27 (LL.W.). Anode
reaction by L8 {S.W.), L10 {M.W.) and
L12 (LW

Second  wvalve (V2, Cossor metallised
MVS Pen B), a variable-mu R.F. pentode
operates as intermediate frequency ampl
fier with tuned-primary tuned-secondary
transformer L'r:LI}.ll",ﬂf.,“-'u C31, L13, L14, C32
and €33, L15, L16, C34.

Intermediate frequency 465 KC/S.

Diode second detector is part of double-
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diode triode valve (V3, Mullard metallised
TDD4). Audio frequency component in
rectified output is developed across load
resistance R12 and passed via A F. coupling

condenser €12, manual volume control
R10 and LF. stopper R11l to C.G. of
triode section, which operates as Al

amplifier.

Second diode of V3, fed from V& anode
via €10, provides D.C. potential which is
developed across load resistance R16 and
feil back through decoupling circuits as
G.B. to IC. (except on SW.) and 1L.F.
valves, giving automatic volume control.
Delay voltage is obtained from drop alonyg
R13 in cathode circuit of V3.

Resistance-capacity coupling by  R15
C17 and R18, via stopper R19, between
V3 triode and pentode output wvalve
(V4, Mullard PenA4). Variable tone

control by R.C. filter €19, R21 in anode
circuit,  Provision for connection of low
impedance  external  speaker  across
secondary of speaker transformer TI1.
Remowval of plug on flying lead on exten
sion speaker panel mutes internal speaker.
Inverse feed-back is introduced on MW,
and L.W. by opening switch 81%. On
SW. 817 closes,

H.T. current is supplied by full-wave
rectifying valve (V5, Mullard DW4350.
Smoothing is by speaker field L19 and
two dry electrolyiic condensers C16 and

C20.
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Czo*
2T
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Vi hexode C.G. ll!.l uup]lllb oo

V1 cathode by
e, C.G. condenser

s and V1 oscillator

anode decoupling and R.F.

| byv-pass condensers
Va C.G. decoupling

Vi, Vz anodes E.F. by s

Loup]!ug to V3 AN
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Circuit diagram of the Bush SW4r1 3-baad superhet.

The RGar (A.C.)

has a similar circuit, except for the inclusion of pick-up *;w1tch1ng and

one or two other modifications whuh arc explained under ¢

Notes,’

¢ General
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RESISTANCES "I;l‘]'r'l'l'_k
Er | MW, coupling coil damping, . £, 00000
Kz | Wi hexode CG. decoupling 1,000,000
R3 | Vi fixed G.B. resistance 100
Ky resistance . 30,000
ks .5 and Vi1 osc, anode
Riv | Va2
Rz | va
K& Vi, feed
Rg | LF. uln]npn
o | Manual valume control
Rir | Wjitriode Cas, LI, stopper
[ V3 al diodde Joad o
Kz V3 3, aml ANV.CL delay
| ALl . 1,000
g | Vi3t anwile decoupling 10,00 1
Ris | Vit >
KRie | V: . diode
Kiy | AV.C line dec
Rl | \.4({, resistance
Kig | Va4 CG.
1220 | V4
Rzr | Variable tone contral
OTHER COMPONENTS | v
{ohns)
-— _ — | — N
Lr | \|||||‘1\-\ ’II'I[?lIIL{ ! 0-25
Lz E 005
L.y | | oty
L4 |
Ls . ! . S0
1.6 '\uul l WL tuning | 40y
Ly Oscillator S.W, t | 0e0s
1R Oscillator S.W. e e 03
Lo Oscillator MW, tuning coil |, |
lLio Oscillator MW, reaction |
iz Orcillator LW, tuning eail
i1z Crseillator LW, reaction .
1 . i c
I:: } 1st [L17, trans., i ?1‘1-|'. ;
Lis ) - n Pri.
I 16 i and [LI7, { Sec, '
L1y Speaker wohocail '
L8 Hum neatralising o (45 &1
l.1g9 Speaker neld coil . | 2,0000
I'1 Speaker input trans, RS
: o3
{ Iri., total | 265
12 Mains {rans. ”' aterscc. .. (epis
Kect, heat. see S8 13
VH.T, sec., tota 550-0
51-517 fuveband switche
Sif-zo le Jamp swi E oL, . —
Sar eaeed Rro || f

-

= 0
s gt

VOLTAGE

ADJUSTMENT ‘

R7.%

Pl e

Note R7 and R11 inside the valve top cap connectors.

DISMANTLING THE SET

Removing Chassis. —If it is necessary
to remove the chassis from the cabinet,
remove the four control knobs [pull OIIJ
and the felt washers from the spindles,
and then remove the four screws (with
washers) holding the chassis to the bottom
of the cabinet. Now free the speaker leads
Irom the two cleats on the side of the
cabinet, when the chassis can be withdrawn
to the extent of the speaker leads, which
15 sufficient for normal purposes.

To free the chassis entirely, unplug the
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sptdlkerlcads from the socket on the chassis.
Removing Speaker. —The speaker can
be removed from the cabinet by unsolder
ing the leads and then removing the nuts
and washers from the four screws holding
1t to the sub-balfle. When replacing, sec
that the transformer is on the right and
connect the leads from the extension
speaker panel to the further terminal
strip as follows, numbering the tags from
bottom to top:- -1, hmu n; =z, black:
3, green. The lrads [L'om the chassis should
be connected to the tags on the transformer

as follows: 1, red; 2, vellow; 3 and 4,
no external connections ; 5, blue.
VALVE ANALYSIS
Valve voltages and currents given in

the table below are those measured in our
recetver when it was operating on mains

ot 223V, using the 230 V tapping on the
mains  transformer, The receiver was
tuned to the lowest wavelength on the
medium band and the volume control

was at maximum, but there was no signal
mput,
Voltages were measured on the 400

moidel 7 Universal Avometer,

scale of a

chassis Deing negative,
Anode | Anode Sercen 1
Valve Voltage  Current \-'|p||.|_‘- 1
V) (A V)
| 230 o
Vi g1sTHE 1 scil' - 70 | 34
4
Vz MVS/Per | |
B | 32 70 | I-2
Vi TDIly 8z 24 — -
Vi PenAy | =238 20 258 4°3
Vs DWyis30 | z27f | - | — -

T Each anwle, A.C.
GENERAL NOTES
Switches. -81-817 arc the wavelength,
and 818-820 the scale lamp, switches,
ganged in three rotary units inside the
coil boxes. Their positions are indicated
in our under-chassis view, and shown in
detail in the diagrams on page VIII.

Continued overleaf

Under-chassis view.

The switch units are indicated, but coil and trimmer details
are in the side view ovcr]eaf
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BUSH SW4l—Continued

sives the switch pos

The table below

tions for the three control settings, starting
from fully anti-clockwise. A dashindicates
open, and € closed,

Switeh 2.5, AW [ |
w1 C -
iz C
K3 c
Sy c
53 C
] c
C
- C
c
I |
c
C
C
C |

Diagrams of
the switch
units as seen
looking from
the rear of
the  under-
side of the
The

radiogram

chassis.

model has an
extra unit, as
explained
under
“General
Notes.”

821 1= the OM.B. mains switch, ganced

with the volome control, R10.

Coils. The  signal  drequency  and
oscillator - coils  are in a  partitioned
sereened  umt,  with the wavechange

switches, and several other components
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chnssis deck, The coils and trimmers are
imdicated in detail in our side-chassis
ithe metal side plate of the unit
having been removed.  In all there are
siv enil formers,  each carrying two
coils and four of them having trimmers at
their ends

The [LF. transformers L13, L14 and
L15, L16 are in two screened units on
the chassis deck, with their associated
trimmers.

AN LRI

Scale Lamps.  These are three ver
Ready M.E.S. types, rated at 6.2V,
0-3 A, They are switched by §18-820.

External Speaker. IProvision is made,
by a panel at the top of the back of the
cabinet, for the use of a low impedance
{20} external speaker. The internal
speaker speech coll may L disconnected
by a plug and =ocket device. also on the
panel.

Condensers (6, Cl14, C15, C18.
These are two 2 pb and two 50 pyl" dry
electrolytics in a single carton on the
chassis  deck, The black lead is the
common negative of €8 and Cl4 { 2ul)
and the brown the common negative of
€15 and €18, The red lead to C7 is
the positive of €6, and the red lead to the
junction of R15, R14 is the positive of
C14. The vellow lead to the junction of
R12 and R18 is the positive of C15,
and the vellow lead to 817 on the first
switch unit is the positive of C18.

Condensers C16, C20.— These are two
iry  electrolytics in a  single carton
beneath  the chassis, with a common
negative (black) lead. The yvellow lead is
is the positive of C20 (8 pl7) and the red
positive of C16 (16 pl7).

Condensers C26, C27. These two pre-
set trackers are mounted at the rear of
the chassis, and are adjustable through
twn holes, (28 is nearer the chassis deck.

Speaker Plug and Socket. T'hc speaker
i- connected to the receiver by a 4-pin
plug, with a socket on the chassis. Only
three of the pins are used.  The con-
nections and a diagram of the underside
of the socket are included in our circuit

digeram.  The " erid " pin of the plug
i~ blank. The red wire from the speaker
coes to the “anode” pin (pin 1), the

e wire to pin 3, and the vellow wire to

Chassis Divergencies. R1 15 not shown
in the makers’ diagram, while 8§21 1=
shown by the makers as being in the other
mains lead. In the makers' diagram the
Ext. 1..S. sockets are across L18 and T1

L

Side - chassis
with
cover

view,
the

plate
moved. Each

re-

coil unit con-
tains two
coils,and
four of them
have trim-

mers at their

ends.
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st da el dmel not across the secondary pf
T1 only, as in our chassis.

Radiogram Modifications. In the Ryt
[AC a Rola Fy speaker is fitted, instead
of the SZADP in the SWyr, while T1 has

primary and sccondary resistances ot
zoo O and  0-435 0, instead of 63500
and o0-3 0O respectively.  The external

speaker will have the
impedance (2 O,

The gramophone motor is a Garrard
ACo, with a Garrard pick-up (o0 Q).
The two motor coils have resistances ol
500 0 cach, and are connected in series
{zoo-250 V| or in parallel (roo-130 V).

The wavechange switch has an extra
position for Gram., when the scale lamps
are switched off.  An extra switch unit
is fitted (outside the coil screening. box),
and this unit contains 817 on one side,
which is transferred from the first unit
in our diagram, On the other side is a
switch which on radio connects the top of
R10 to €12, and on gram. connects the
top of R10 to one side of the pick-up.
An additional contact on the second switch
unit connects the top of C24 to chassis on
gram. for radio muting,

The pick-up has a o-035 pl" shant,
mounted on the extra switch unit. Cl2
is mounted on an additional sub-panel,
and connected to R9, R12 on the main
component panel by a short screened lead |

same matching

CIRCUIT ALIGNMENT

LF. Stages. -When adjusting a primary
winding, connect a 15000 0 resistance
and a o1 pI7 condenser in series between
the grid end of the secondary to earth, and
when  adjusting o secondary connect
them from the anode end of the primary
to  earth.

Switch set to MW, and tune to about
300 M. Connect  signal  generator to
control grid (top cap) ot V2 and chassis.
I'eed in a 465 KOS signal and adjuost
034 and €33 for maximum output.

Transfer generator to top cap of V1L
and chassis, and adjust €32 and €31 for
maximum output, Re-check all adjuost
ments.

R.F. and Oscillator Stages. S.W.
Connect generator to & and B sockets,
switch set to 5W ., tune to 1= m. on
scale, and feed in an 8 m. (1067 MC/S)
ignal, Adjust €28 for maximum output,
the peak which requires the lesser
trimmer capacity.  Adjust €21 for maxi-
mum ontput.  Check calibration at 50 m.

M.W.—Switch set to MW, tune to
zoom.  on scale, feed 1n oa 200 m.
ir,500 KC/S) signal, and adjust €289
for maximum output on the peak re-
quiring the lesser trimmer capacity.
Tune to 300 m. on scale, feed in a 300 m.
(1000 KC'S) signal, and adjust C22
tor maximum output,

Teed in a soom. (oo KOS al,
tune it in, and adjust €26 for maximunr

output, rocking the gang for optimun
results. Re-check at 300 m.

LW. Switch set to LWL, tune te
1300 m, on scale, feed inoa 1,300 m
{23007 WC'S) signal, and adjust €30 fo

maximum output.  Tune to 1,500 w
on scale, feed in a 1,500 m, (200 KCO'*
signal  and  adjust €23 for maximuw
output. Peed ina 1 Soom. o0y KO
signal, tune 1t in, and adjust C27 f

maximum oulput, rocking the gang f
optimun results. Re-check at 300 m.

Irintet in Great Britain as a supplement 1o Fhe Wircless & Electrival Trader by Sanders Phillips & Co., Ltd., The Baynard Press, Chryssel Road, l,nm]uf\. 5V





