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HE Bush BAC31 is a 4-valve all-dry

battery portable superhet covering
187-560 m and 1,071-1,888 m.

A separate mains unit 1s designed for

use with the BAC31 which enables it to

operate from 200-260V A.C, mains of

40-100 ¢/s.

Release date, August 19513
prices: BAC31, £13 45 4d, pius rt:husa
tax and batleries;, Mains Unit, f;

CIRCUIT DESCRIPTION

T'uncd frame aerial input by L1, C30
(M.W.) and L1, L2, C30 (L.W.) to hep-
{ocde valve (V1, Mullard DK®2), which
operates as frequency changer with elec-
lron  coupling, When the receiver is
operated in conjunction with the specially
designed mmnu unit (see end of ' Clmmt
Pescription ’’) the extra chassis surface
involved acts as a short-circmit turn on
the frame aerials, reducing their induct-
ance. This effect is particularly marked
on 1.W., and to offset it a L.W. loading
coil L3 is inserted in series with the frame
nerials. This coil is only brought into
operation where a mains unit 1s fitted, and
s otherwise short-circuited as indicated in
the circuit diagram.

Sccond valve (V2, Muliard DF®1) is
a variablee-mu R.F. pentode u‘ eraling as
intermediate frequency amplifier with

tuned transformer couplings Gl, Le, L7,
C5 and C12, L8, L9, C13.

Intermediate frequency 470 ke/s.

Dinde signal detector is part of diode
pentode vnlva (V3, Mullard DAF91).

Andio Irﬂquenc}' component in rectified
output is developed across volume control
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Circuit diagram of the Bush BAC31.
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BUSH BAC3I

All-dry Battery Portable

R11, which acts as diode load,
passed via G17 to control grid of
section, ILF. filtering by C18,
and G21.

Resistance-capacitance coupling
Ri4, C22 and R17 between V3 and p
tode output valve (V4, Muliard DLM)
‘Tone correction In nnoéa circuit by G23.
Grid bias voltage for V4 is dm-alupad
across R17 in the H.T. nﬂgnt.iv& lead.

The receiver, which is designed
primarily for nparltlun from all-dry bat-
teries, may be powered from an A.C.
mains supply by means of a separate add-
on mains unit. When in use this mains
uuit is bolted into the cabinet bensath the
main receiver chassis, H.T. and L.T. con-
nections between the two being made by
means of the 4-pin plugs and mketu A
B, C and D. Details of the ploug and
socket connections are given under
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COMPONENTS AND YALUES
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Lueca-
RESISTORB Yaluea | tions
n1 Yio.d, ... 2 2&111 43
2 V1 B.4. feed 180k(] )
s Y1 osc, U4, 47k} G4
R4 ¥l H.'C. by-pass... 156042 g4
ILH (Jpc, H.T. fead ... J3 ki) F3
1o v2 C.Q. ... 4-TML} K3
R7 VY2 8.4 leed Gkl ¥8
12, Fii. 1L.T. by-pasa 22011 |
(131 L.¥. atopper 4702 X4
10 A.G.LC. ulumn\:ljng 2-2M02 K3
rRil Volume contro 500k{) R3
Kz Y304, ... 4-TM1} K3
RI13 Fi. H.T. by pa!a 1804} E3
14 Y3 nnionde: iund 470k} E4
RiD V3 5.4. feed 2 ZM) D4
1116 V4 (.. 1M D3
R17 V4 3.B. ... 16002 D3
R18 ¥it. H.T. by- 47002 D3
R10O H.T, umm:thaug 2-7k1] rd
%ﬁ' } Fil. smoothing 17353 ﬁ
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unit, shown on the extreme right.
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" Appearance of the Bush BAC3!

CAPACITORS Yalies |Looca-
- tions
1 L.W.aerialtrim, .. L4upk i3
{2 YiUvGa, ... 100pF | G8
[‘:3 Y1 8.4.decoup. .. 006uF | F4
{é; } st LF. trans, tan. { Hglpjf‘ i]l_ -
Co Viosc. C.Q. 80pF | G3
b Osc, teacker 806pF F3
Cs LW.ose:trim. ... 516pF | ¥38
e Oec. anode dmnp 0-06uF | Fd
10 VeC.G. ... 001uF | KB
Glg [y y28.0 deconp. . | G900 | BY
Cl4 A.GQ O dmupllng 00bu¥ | K3
C1b 1.F. by-passes 500pF | E3
Cl1o . 100pF | E4
17 A.F, coupling DpF E3
C18 I.T. by-paas 0-5uF | Bl |
19 Filamment by- 0-0buF BY
;20 ¥$8.G. damup 0-06uF | D4
21 LF.by-pasa 100p¥ i )
022 A.F. coupling 0-006uF 15 I
C23 Tomne corrector 0001 ¥ —
CR4* Vi G.B.bhy-pass uK Bl
Oﬁﬁ: ¥Filament by- !gt'lul\" i.lg
E%g. } H.T.smoothing ... { BZMuF ‘a9 |
C28e Filament amoothing 26uF | D4 |
C20 L. W. aerlaltrim, ... 40pF ! G8
G Aerial tuning b28pF | F8 |
C81 Oscillator tuning 628pF | F8
Cci2 L.W. osc. trim. 40pF | G3
C33 M.W.osc.trim. ... $0pF | G3
M.W.gerial trimmer 4pF | G3
. Elﬁurtmlyt.ln ‘t ‘Fnrlnhla : Pre-set,
| Dl' 51 37 R0 S15(B)

On/off switches 85, 88 are either connected directly to the
receiver, as shown by the socket C connections 1, 2, 3, 4 in broken line, or directly to the mains
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BAC3|
! Approx, F ;
i OTHER COMPONENTS alues |Loca-
i {ohms} | tlons.

L1 M.W. [rame aecrtial 240 1 —

1.2 L. W, framo aerial. .. 76 i —

1.3 L. W, loading cuil... 3-8 | |
b Osc, tuning coil ... 1-6 | ¥8
| };5 Osc. reaction ﬂniif ! 1%3 ! i-‘i

A . - Il. - '

}’; % st I.F, trans. %ﬂ HE : %%
1 g ELE.trane. qgec’ | 110 ! B1
A Speech coll 26 -

! T1 (.P. trans, {f; ME{' L
l o s '
o | b 3000 | A2 !
I'2 ] Mﬂ-lﬂﬂ-t-rﬂﬂl- o .. 8000 i. i
d, total 26800

$1-84 | Waveband switches — ¥3
8h, 36 | Power aw., g'd 1111 e | D1

Se(B)-

Si8(M)| Mainafbatter
| switchea ... — E4
Circuit Dascription—=continuved
' M:Li‘ns Untt’ 1n  ‘‘General Notes.”’
Mains/battery change-over switches
s$7(B), Sto(B), 811(B), S$12(B) and
817(B) close for battery operation as

imdicaled bKI the suffix (B). BSwitches
Sa(M), S9(M), 813(M), S14(M), 816(M)
and 818{M) close for mains operation.

Ifor mains operation H.T. current 1s
supplied by full-wave H.T. rectifying
valve (V5, Mullard EZ#1). Smoothing
by R19 and capacitors G286, €27.

VALVE ANALYSIS

Valve voltages and currents given In the
talle below are those devived froin the manufac-
turers’ information. Readings for V1-¥4 were
measnred on a receiver operating from new
hatteries. Those obtained when 1t was operating
from the mains unit were about 10 per cent
ljower. Rendings for ¥5 were measured on o
mains unit that was operating from A.C, maing
of 230V, the voltage adjustment being aset to
the 220-230 V tapping.

Voltages were measured on the 10 V ang 400 V
ranges of a Model 7 Avometer, chasaig bsing
the negative connection. The negative blax
measured across R17T was 1.3Y¥Y, when the
receiver wos operating from batteries,

. e e
.
.
. ] i
! b
L]

Anode Screen |
Vaulve . :
' ,' mA V | mA |
{. g0 * 1-3
V1L DES2 Osacillator a2 0-2
: ' 42 19
V2 Drg1 - L. 80 12 82 (-4
YUY DATOL .. 42 0-12 22 (-D2
V4 DL94 .. .- 85 4-2 0 0-8
v5 BZ41 T D] 128 | — N

* A.C., each anode,  Cathode voitage, 106V,
. GENERAL NOTES

Switches.—81-84 are the waveband
switches, ganged in a single rotary unit
beneath the chassis,. The unit is shown
in detail in our front view of the chasasis,
switches 81 and 82 closing for M.W,
operation, and 83, 84 for L. W. operation.

$6, 86 are the Q.M.B. on/off switches
ganged with the volume control RiT.
'I'he switchv connections terminate in & 4-
prin socket (labelled ** C’' in the chassis
picture and circuit diagram) which allows
1. to be used as a battery on/off switch
when the receiver is operated from bat-
teries only, or a8 a power on/off switch
when the receiver 18 operated in conjunc-
tion with the mains unit.

S7(B)-818(M) are the mains/battery
change-over switches, ganged in a single
rotary unit under the chassis. The unit is
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Rear view of the ‘!a 2
BAC3l chassis (top) &

with the mains unit g
chassis attached J&be- %
low). Trimmer G34 in
location Al, is omitted

in some receivers.

indicated in the front view of the chassis
and shown in detai] in the diagram below.
The (M) switches close for mains opera-
tion (control fully anti-clockwise) and the
(B) switches for battery operation.
Mains Unit.—When in use this unit is
secured to the carrying case by means of
two 2BA screws and is anchored to the
receiver chassis by means of a third 2BA
screw. 'The receiver plug, labelled B in
the rear chassis 1illustration and in the
circnit diagram, is inserted in socket D

Above : Mains/battery switches, as viewed
in chassis illustration below.

Below : Front view of the BAC31 chassis
with the mains unit attached.
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on the mains unit. The mains unit plug
A i3 inserted in the receiver socket C, and
the lead from the loading coil L3 is
anchored under terminal B/M (location
reference Al). If the mains unit is sub-
sequently removed, the receiver plug B
should be inserted in socket C, and the
loading coil lead should be anchored under
the ** B ' terminal. -
Batteries.—Tlhose recommended by the
manufacturers are, L.T., Ever Ready

AD3]1, rated at 7.6V ; H.T., Ever Ready
Batrymax B107, rated at 90V,

CIRCUIT ALIGNMENT

1.F. Stages.—{onnect output of sigpal generan.
tor to junction of L1, C2 (red frame aerial Jead)
and to chueais. wata:h recelver to M.W. aml
turn gang to minimum capacitance. Feed in a
470 kc/s (G323 m) signal and adjust the cores of
L9 (location relerenca B1), L3 (B1), LT (Al) a2l
L8 (Al}) for maximum output. he;mnt. theae
udjulstt.ment.a until ne further Improvement
recaults,

R.F. and Oscillator Stages.--With the chassis
in position in the carrying case and the gang at
maximum eapecitance, chieck that the cursor
coincides withi the high wavelength ends nf the
tuning scales, Connect output ol signal genera-
tor t0 & loop consisting of three turns of wire
of Bin dJdiameter and piace the loop parallel to
and ahoul 3-4it from the frame aerials.

M.W.—3witch receiver to MW, tune to 500 m,
feed In a 600 m (600 ke/s) signal and adjust tho
core of L4 (A1) for maximum output. Tune
receiver to 200 m, feed In a 200m (1,500 ke/=)
signal and adjust 833 (A1) and CM Al?, where
fitted, for maximum output. Repeat these ad-

justments until no further improvement resulbu.

L.W.—Switch receiver to L.\, tune to 1,402 m.
feed in & 1,402 m (214 ke/s) signal and adjust
C32 (Al) and €2 (A1) for maximium output.
Repeat these adjustments.
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