VI THE WIRELESS AND GRAMOPHONE TRADER

NUMBER SEVENTY

BUSH

OUR receiving valves and o valve
rectifier are employed in the Bush
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RADER’' SERVICE SHEETS

SAC2]

SUPERHET FOR A.C. MAINS

amplifier with tuned-primary tuned-
secondary transformer couplings L14, L15

H.T. current is supplied by full-wave

rectifying wvalve (V5, Mullard IWS3).
Smoothing by speaker field winding
L20 and electrolytic condensers (19,
C20.

COMPONENTS AND VALUES

SAC21 superhet, which is constructed  and L16, L17. Values
to operate on A.C. mains of 200-260 V. Intermediate frequency 123 K(C/S. Condensers (¥}
It incorporates a 3-position switch which Diode second detector forms part of e .
operates as a combined tone and inter-  double diode valve (V_3, Mu]la,rd_meta,l}ised Cr Part of image suppré
station noise suppressor control 2D4A). Second diode provides D.C. : cuit .. L o-or

The circuit consists. of an octode  potential which is developed across load &2 ti g{')'l?‘ti"' (:I‘(‘l‘?'l'tr:l(‘)i:ghn o
frequency changer, a variable-mu pentode  resistance R14 and fed back through (i V1 cathode t,),_],;mgp 2 s
[.LF. amplifier, a separate double diode, decoupling circuits as G.B. to F.C. and Cs V1 osc. grid condenser 0-0005
and a pentode output valve. Sockets are  L.I°. valves, giving automatic volume C6 Ogcillator L W. tra BRE
= ) PR B 2 5 5 7 Vi, Vz S.G.'s by-pass; osc.
fitted for a gramophone pick-up and an  control. Delay voltage is obtained from anode decoupling . . ) G
extension speaker, and there is a plug potential divider R15, R16, R17 across C8 V2 cont. grid decoupling o1
and socket device for cutting out the H.T. supply. The voltage developed |&9 Hekcathodexbyanasy w0 || @FE

B o Ly : N - : o s . Cio Vz anode decoupling . . 0-1
internal speaker. across R16 when switch 86 is open is o LT o [ o-ooor
applied as negative bias to the rectifier Ciz } o LIRS 00 oo 1L oroooz
CIRCUIT DESCRIPTION r_liode, and thus gi\'CS a degree of inter- (:13 ]_..I-, c‘nuplmgrto\q. - . 0005

Al 4 & Hm @ ling coils L1t L2 e i ead Cig Coupling to V3 A V.C. diode. . 0-0001

Aerial input via coupling coils L1, station noise suppression. ) C1s* | V3 cathode by-pass o 250
to inductively-coupled band-pass filter, Audio-frequency output from rectifier er’v*‘ V4 cathode by-pass .. 250
Primary L3, L4 tuned by C21 ; sex (md;yry is developed across manual volume control t;g ‘}]»;mg of tone control filter { 2:2;(
L7, L8 tuned by C23; coupling coils R12 and passed via coupling condenser Cro* . 80
L5, L6. [mage suppression by coil L9 €13 and I.F. stopper R18 to control grid Czo0* }H‘T' ’”‘”"““_"g : { 8-0
and condenser Cl. of output pentode (V4, Mullard Pen (L“i gan(%-pﬂ% primary ;“‘.”mg

" . L . v ) e mnary mer .. -

First valve (V1, Mullard metallised 4VB). Provision for connection of é? Ba‘;'(({_;a% ‘g‘co}ldfryﬂ‘{{,‘,l}fé Y
FC4) is an octode operating as frequency  gramophone  pick-up  across volume C24t | Band-pass secondary trimmer 0°00005
changer with electron coupling. Oscillator  control.  Tone compensation in anode tzg 8“‘1?““{‘" BT oo y
grid coils L10, L11 tuned by €25; anode «circuit by R21, €17, €18, which work in Cjé Ocsillator i“{)lsfl tt];l,:i];‘ll;rr 23233;5
reaction coils L12, L18; tracking by conjunction with switches 87, 88. Pro- |C28f  Oscillator L.W. tracker 0:0003
specially shaped condenser vanes and  vision for connection of external high EZ‘JI ‘"‘j'{}f‘f‘“'?' _p”'tt”“."‘g SPERI
condensers €6, CR8 (I..W.). resistance  speaker across primary of sz% i r{;f.:ﬁ'sl:,'.i“ll[:,lrll]i{f,g ng?

Second valve, a variable-mu H.I". transformer T1. Plug and socket device C32f  2znd LF. trans. sec. tuning 00003
pentode (V2, Mullard metallised VP4), enables speech coil circuit of internal
operates as  intermediate frequency  speaker to be broken. * Electrolytic.  Pre-set.

SCALE  [AMP
RI R6 RIO RIS
RII ™ crE
8 ci2 ;
& BN 5
PU |RIZZe—p———d 638 6f g
A Cl3 J
_ Cis| | R20p—c —1C18
2R8|C8 acs R0 el B f|§7 - N RSk S
IR TSIl T
berege e i : ¢
RI3
VS T2
2 g q > AC.
Circuit diagram of the Bush SACz1 A.C. superhet. S6, S7, e MAINS
S8 are the “ peaceful runing” and tone control switches,
ganged together in a rotary unit fitted at the front of a 59
the chassis. A
b
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R1
Rz
R3
R4
RG

Ry

R&

g

R10
Rix
Riz
Ri3
Rig
Ri1s
Ri16
Riy
R18
R1g
Rzo0
Rz1

Values
{ohins) _\

Resistances

V1 anode (l(lnupllng | . 10,000
V1 cont. grid series re sistance. 250
Vi fixed G.B, resistance . 250
VI cont. grid decoupling 1,000,000

V1 osc. grid resistance 30,000
Vi oand V2 S.G.s and osc

anode H.T. feed oo 20,000
V2 cont. grid series resistance 250
"2 cont. grid decoupling 1,000,000
Va fixed G.B. resistance 230
V2 anode decoupling . 10,000
I.F. stopper 50,000

Manual volume (Unt]ul 500,000

A.V.C. circuit de (.(:U[Jllng. 1,000,000
A V.C. diode load 1,000,000
0,000
" A V.C. delay voltage pn[( ntial | LS00
1,500

i divider .
| 10,000
V4 grid I.F. stopper 100,000
V4 grid resistance 500,000

Wi cxitee, (i3, mersfizimee 150
Part of tone control filter 10,000%

* 20,000 O in some early chassis,

]

ol

[N

.18

Values |

Other Components (ohrus)
%f\(!l’i.ll coupling coils i ,I_<
70
s Band-pass primary coils 1 1:irj
}B.m(l-pux‘s coupling coils { g\
>
}BILH(i*PZl\Q secondary coils ) 30
Y 1 12°0

Image suppression coil o Very low
f‘ )scillator tuning coils { ;‘:
}*()s«'wll:nur anode coils .. oc 35
S J Pri. o 1100
%L\t I.E. trans. & ’ 1306
. Pri. . 600

znd LT, trans. .

j -Il ns. Lb“l'- . 600
Speaker speech coil . 175

Plan view of the chassis.

S1-Ss5
S6

S7, S8
S9

Values

Other (ompon(-ntc. (ertd ) (nhln~.)
Hnm ne Iltl‘.’lll\l\lg coil. 50 0-2
Speaker field \nn(lm,.. e 200070
S Pri. .. 600-0

Speaker input trans.< \Sec. . 035

| Pri. total . 25-0

. » Heater sec. . 0'05
Mains trans. | Rect. heat. sec. 01

H.T. sce. 00 600-0
Waveband switches . .
Interstation noise \H]l’”(\‘l)l‘

switch
‘Tone control s\utn hes . .
Mains switch (ganged Ri1z)
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Note the dual I.F. trimmers.

DISMANTLING THE SET

etachable bottom is fitted to the
et, and by removing it (eight round-
wood screws) access can be gained to
it of the components under the chassis.
emoving Chassis.—Should it be
essary to remove the chassis from the
gabinet, remove the back and the four
control knobs (recessed grub screws).
Free the specaker leads from the two
clips on the side of the cabinet and re-
move the four chassis fixing bolts (with

(Continued overleaf)

Under-chassis view. The strip at the right shows the components on the right-hand side of the paxolin panel.
screening can.

Cs is inside the top

The positions of S6, S7 and S8 are roughly indicated.
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BUSH SAC2! (continued)

large ‘metal washers),«the heads of which
are underneath the cabinet. The chassis
can now be withdrawn to the extent of
the speaker leads, which is adequate for
normal purposes.

Te remove the chassis entirely, unsolder
the leads from the speaker terminal
panel, when the chassis can be witndrawn.
When veplacing, the following is the
code to follow, numbering the tags from
top to bottom :-—1 and 2 joined together,
red ; 3, black; 4, brown; 5, yellow;
6, blue.

Removing Speaker. —To remove the
speaker, remove the nuts and washers
from the four bolts holding the speaker
to the sub-baffle. By tilting it-so that ths
hottom comes out first, it can then be
freed.

/

VALVE ANALYSIS

Valve voltages and currents given in
the table below were measured with the
receiver operating on A.C. mai g of
225V, with no aerial connected, 3
volume control at maximum_and:
tuning condenser at maximum, the Wi
change switch being in the L.W. posit
The ** Peaceful Tuning ' switeh wasH
position 1. ) !

Voltages were read on the 1,200"
scale of an Avometer, using the chassis
as negative.

R

Anode Screen
Valve Anode  Current  Sereen  Curpent
Volts (mA) Volts {mA)
Vi l"l_‘;""—.“ - 220 23 80 42
Vz Vg * 105 40 S0 1°f
Va 2DsA
V4 Pemy VB 210 3000 240 1°0
Vs 1W3 305%
* Osc. anode (G2) 85V, 202 mA.

+ Jeach anode, ALC.

GENERAL NOTES

Switches. - The wavechange switches,
§1-85, are in a single unit, seen in the
under-chassis  view, where they are
clearly indicated.  They are all closed
on the M.W. band, and open on the 1.\
band.

86, 87 and 88 are the * peaceful
tuning ' and tone control switches,
ganged in a unit fitted to the front of the
chassis.  Their positions are indicated
roughly in the under-chassis view. In
each position of the control knob, only
one of the switches  opens. In
position 1, 88 opens; position 2 §7
opens ; position 3, 86 opens.

In case of trouble with these switches,
make sure that the paxolin panel carrying
them has not warped, causing one or
other of the switches to be shorted to
chassis.

§9 is the O.M.B. mains switch, ganged
with the volume control R12.

Coils.—These are in five screenéd units.
The signal frequency and oscillator units
are beneath the chassis. The central
one, containing the band-pass coils
L5-L8, also includes L9, the image

»e For nore

suppression coil, the coupling of which
is-adjustable by means of the nut on the
screwed rod projecting through the top
of the screen. The woscillator unit also
contains the fixed condenser €5 and
the T. W trimmer €27. The latter is
adjustable through a hole in the metal
partition carrying the coils

The screens of these units are held by
bayonet catches, which are punched
at the works to prevent unauthorised
removal of the screens. The insertion
of a thin screwdriver as a lever will
be sufficient to permit the screens to be
rotated and pulled off. The oscillator coil
screen can only be taken off after the

volume control and switch have been -

temporarily removed from the front of
the chassis to provide clearance.

The 1.F. coils are on top of the chassis,
and the screens are easily removable by
undoing the nuts (with washers) on the
screws projecting through the tops of the
screens.  The trimmers are of the dual

HINTS AND

Unusual Source of Hum

In modernising a rather out-of-date
“ quality "' receiver, which had an ex-
ceptionally efficient smoothing system,
an annoying background of hum became
evident after completion, which could
not be traced directly to any of the altera-
tions, but which was finally traced to the
fact that the air gap in one of the con-
stant-inductance smoothing chokes had
hecome closed up.

The slightly higher current consump-
tion of the altered receiver, and con-
sequent reduction of inductance of the
choke due to the air gap being closed, was
sufficient to reduce the efficiency of the
smoothing system.—W. . M.C.

Replacement Scale Lamps

Many modern receivers are fitted with
M. .S, (miniature Edison  screw) type
bulbs rated at 6.3V, 0.3 A, fed from
one of the 4V heater windings of  the
mains transformer. The reason for the
use of bulbs of this voltage is that their
life, when operated from a 4 Vo AC.
supply, will be considerably longer than
that of 4 \VV or 4.5 V bulbs.

Some receivers are still fitted with lower
voltage bulbs, and old sets are often
found with 3.5 V bulbs, which have quite
a short life' under these conditions.

It is a goed plan to replace them with
standard 6.3V types, thus ensuring a
much longer life.

Battery receivers fitted with scale
lamps generally employ 2.5\ bulbs, of
fairly low consumptioii.

Tt is advisable to fit bulbs of a well-
known make, cheap wunnamed types
generally being unreliable and of short
life. The extra cost is small, and 13 soon
repaid.

Earth Faults

Although most modern receivers, par-
ticularly mains-operated types, will work
quite well without an earth connection,
there is no doubt that a good earth con-
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type, with hexagonal nuts operating the
primary trimmers, and central grub
screws operating the secondary trimmers

Scale Lamp.-—This is an Osram M.I2.5
type, rated at 6.2\, 0.3 A

External Speaker. —This should be of
the high resistance type (6,000-8000 O},
and should be plugged into the sockets
provided at the rear of the chassis.
The internal speaker can be silenced by
unplugging the plug from the * Int.
.S’ socket at the rear of the chassis.
This should not be done until the external
speaker has been connected up

Condensers C19, C20.  These arc two
8 uF dry electrolytics in a single unit
mounted on top of the chassis. They have
a common negative (black) lead, and
separate positives (red).

Condenser C28.--This trimmer, at the
front of the chassis, is a single unit,
though it is fitted with the dual type of
adjustment. Actually, it is the hexagonal
nut alone which adjusts the condenser

PROBLEMS

nection is still desirable, particularly
where electrical interference is trouble-
some.

This i1s a point which should be ex-
plained to new set owners when installing
a receiver. A good connection to a main
water pipe, or to an earth tube or plate
in moist soil, is still the best form of earth,
and earths made to gas pipes, subsidiary
water pipes, radiators, electrical conduit,
etc., should be viewed with suspicion.

We recently heard of .a case where a
powerful set (not incorporating A.V.C.)
was subject to fluctuations in volume
which could not be traced to any fault in
the set itself, or in the aerial. The earth
also seemed satisfactory, and the wire
was properly bonded to a galvanised
pipe.

Further inspection revealed the fact
that the pipe was part of the gas system.
The receiver was working correctly when
the service engineer called, but it was
noticed that when%eavy person walked

about the room fluctuations in
volume occurred. Th® Service engineer
at+ once' suspected thgeggsth, and being
an’ enthusiast, secured® ‘pegmission  to
pull up a few flogg-boards. He then found.
that at one pcﬁgt e gas pipe crossed over
a water -pipe. * Normally the two were
touching, ﬁut when a weight was placed
on one offthe floor joists, to which the
water pipe was secured, the two pipes
separated. _-

Obviously, the gas pipe was not a
satisfactory earth, but was improveds:
when it touched the water pipe. iy iRE

The engineer transferred the = éartis.
connection to the water pipe, and the
trouble was cured. Before replacing the
floor-boards, however, he separated the
two pipes so that they could not touch,
thus avoiding any possibility of scratching
noises in the set.

It is not suggested that in similar
cases floor-boards should be removed to
reach the source of the trouble, but it is
a good plan to try a new earth, if only
of a temporary nature, to see whether
the fault can be cured.

| nformati on renenber
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