“TRADER"" SERVICE SHEET

1022

RESS-BUTTON tuning for four st

~ tions, with press-button waveband
and gramophone pick-up switchingg

is provided in the Bush PR22, o 4-valye

(plus rectifier) 3-band supmh-t de ‘ﬂL! ! .!

to operate from A.C.

and 200-250 V,

mams of 100-120
Wavelan 1]

40-100 ¢/s.

4 Fid Press-button
indicator lamp

[~
%cs2
g

BUSH 22 Series

Covering’ Models' PB22-(A.C:) 'and “DAC22'(A.C./D.C.)

ranges are 16-50 m, 187-578 m and 882-
2,000 m.

Although a double-wound mains trans
former is used, and the chassis is thus
isolated [rom the mains, llJc receiver is
so designed ilmt it can easily be con-
verted to A.C./D.C. operation, when, of
course, the t.hassls becomes ‘‘live " to the
mains. The model No. is then DAC22,
and the small differences between the two
models are explained under * General

Notes "' overleaf,
Release date and original price, both
mudels: August 1950, £23 85 od, plus

purchase fax

CIRCUIT DESCRIPTION

All the switches associated wilth the
press-button unit have been coded to in

dicate their action when a button is
pressed. Thus a switch bearing the suffix
a, b, ¢ or d closes when its button is

pressed, while one bearing X or ¥ opens.
When the bution is released these aclions
are reversed. Each button, with the excep-

switches, one in the aerial circuit and one
in the oscillator circuit. All the switches
in both groups operated by a given button
Lear the same number, the individual
swilches being identified by their suffixes.

The aerial 15 coupled inductively on all
ranges by L2, L3, L& to %Im’.{le tuned cir-
cuils comprising L5 (8.\W.), L6 (M.W.)
and LT (L.W.) tuned um:mall\ by CA4T or
automatically h\ pre-set capacitors C43,
Ca4, C45 (M.\V.) or C46 (L.W.). Image
suppression on L.W. by €3 connected
across k4, In areas of good signal strength,
frame aerial inpnt from L1 may be used

First valve (V1, Mullard UCH42) is a
triode hexode operating as frequency
changer with internal coupling. For
manual funing, triode oscillator grid coils
L12 (S.W.), L13 (M.W.) and L14 (L.W.)
are tuned hy Ca8. Paralle] trimming by
c49 (S.W.), C1a, C50 (M.W.) and C17,
G51 (L.W.); series tracking Ly G18
(M.W.) and C15 (L.W.). Reaction coup-
ling from anode by L15 (3.W.); L16
(M.W.) and L17 (L.W.).

For automatic tuniug, coils L8, L9, L10
(M.W.) or L11 (I.W.) are shunted across

tion of Gram., operales two sets of
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Press-button To C]EfEé
Circuit diagram of the Bush PB22 (drawn heatoginmp 1
in solid line) with the differences in the [ Scale lamps :_
A.C./D.C. version DAC22 shown by : =
adc}itio;ls in dotted lines. Beneath the 104 == T Lpoe L S N
main circuit is a diagram of the A.C./D.C, @3 1 L
mains input circuit which replaces the S A2’
mains transformer. i -




L18, tuning adjustmemts being made by
means of the pre-set coil cores. L184, L17T
form a master oscillator ecircnit whose
natural f:equcncy is _shifted below the
broadcast range vy the \capaeifor G186.

Second valve (V2, Mullard UFa1) is'a
variable-mu R.F, penlnde operating as
intermediate frequency amplifier with
tuned transformer couplings €9, L18, L19.
C10 and C24, L20, L21, C25.

Intermediate frequency 465 ke s.

Diode signal detector is part of double
diode triode valve (V3, Mullard UBCa1).
Audio frequency component in rectified
output, is developed across diode load
resistor R11 and passed via €28, volume
control R12 and grid stopper R15 to con
trol grid of triode section, which operates
as A.F. amplifier.

Second diode of V3 is fed from V2 anode
via G29, and the resulting D.C. potential
built up across load resistor R18 is fed
back as bias to F.C. and 1.F. stages, giv-
ing automatic gain control. LF. filtering
by G26 and C31.

P'rovision is made for the connection of
a gramophone pick-up across R12 via §8d
which closes on Gram. S8y opens in this
position to mute the radio.

Resistance-capacitance coupling by R16,
€32 and R20 between V3 and control grid
of pentode output wvalve (V4, Mullard
UL4a1), Variable tone control by R248 and
G35 in anode circuit. Fixed tone correc

(Continued col. 1 overleaf)

COMPONENTS I\I"nll) VALUES

RESISTORS Values  Loca-
! tIona
§in ¥i C.G. o ) 4TORO 14
e ALGC, detonpling ™ MO || BE 0
R2 V18.G. fee 15k02 E4
Rd Vi G.I, 2200 | D4
R5 V1ose. C. (v 47k} 14
na AG0Q, deconpling 2-2MQ E4
R7 V2 C.G. stapper 2200 E5
n& V2 sereen feed - 47k E4
18] \:’.'\nu:le{!cmm-_ e 10kE} F4
nio vz G.B. » 35082 K4
11 Diode Io.ul i 330k0 4
R12 Volume control .. 213;]:,% ;“'i
Rii f Neafeedback 1 sak0 | ¥
[ V3 C.G. stopper 100k F3
Rt Vi anode load 150k 14
R17 V3. G.B. . . 5-0kQ L4
R1s8 ALG.0. diode load ... 1ML L4
R19 H.T. smoothing ... 4Tk} k4
o \'-l O dea 330k0 ¥4
R21 V4 C.G. stopper 10k<) F5
naz2 Neg, feed-back 3300 T4
R23 Vi G.B. ... 2200} F4
R24 Tane control B0k E3
R25 Part tone correction 10k T4
R26 H.T. smoothing 3-3kQ2 T4
R27 Lamp ballast 10k —
R258 Burgelimiter 15042
29 Heater ballast *1:25k0} —_

*Tapped at 9500 1300 + 1500 from V5

heater,

If the componen! numbers given in the accompanying
tables are used when ordering replacement parts, dealers
aré advised lo mention the fact on the order, as these
numbers may differ from those wsed inm the manu-
Sfacturers' diagram.
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CAPACITORS Values | Loca-
tions
g1 Aerial geries 50pF D5
2 I 8°W. aerlal conp. ... LOpF | C1
§i Tmage rejector ... S00pF Bl
C4 L.W. fixed trim. 27pF | Bl
(8] 8.W. fixed trim, 10pF | 2
Co ViCc.Q .. bOpF | D4
7 A.G.C,  decoupling 0-05uF D4
(3 V1 8.G, decoup, ... 0-06uF DL
Co 1 lct II' trans. tuu 110pTF c2
CLo 110pF | C2
C11 \'l mth hy—pns& 0-05uF | D4
C12 | V1ose O.G, S0pF | D4
U1l L.W. pre-set tl'hll 316pF Bl
C14§ | M. W. fixed trim, ... 10pE B1
156 L.W, ose, tracker 316pEF Bl
16 Pre-set swamp 340p1 Bl
C17 L.W, fixed trim 126pF Bl
C18 M.W. osc. tracker... BABpF | Cl
Cc19 8. W, reaction coup. oopr Cl
20 A.G.C. decoupling 0-06uF | E4
c21 V2 8. decoup. ... 0-05uF | B4
c22 V2 anode decoup. 0-05uF E4
C23 | V2 cath, by-pass... 00541 E4
C24 1 2nd LF. trans, tun- { 110pF | B2
C26 |J in% 110pF B2
c24 1.F, by-pazss = 100pF k4
C27* | V3 cath. by-pass ... B0uF E3
28 AT, coupling 0-01uF 4
c29 A.G.C. feed 50p¥ | E5
C80* | H.T. smoothing 2l G3
<31 LF. by-pass 0001 uF F4
E,::%% A.F. coupling 060';41{.:: F.i
34 | Neg.feed-back 005.F | ¥4
ijl) Part tone control... )06?!5“!; E‘i
36 | 00011 3
(_T_{i?_ ¢ Tone correctors ... { 0_91“? Fi
! : 0
'é‘é%. } H.T. smoothing ... { .’;}i:l E'E
C-mi S5.W. aerial trim. ... _ 11
C417 | MW, aerlal trim,... — B1
(.'421 L.W, aerial trim, . — Bl
Clai 1 M.W. aerial pre- ‘st 150pF Bl
€447 - tuning capaci- { 300pF Bl
C46 tors 450pF | Bl
g:g |, T.W. pre-set tune... 450pF l’l‘ﬂ
i | H28pF o1
C18t ) Manual tuning {l B28pF | C1
C49 8. W. osc. trimmer — |
Cs50. M.W, ose. trimmer - B1
C51 L.W. osc, trimmer Pt Bl
052 0:005:F —_
Co3 A.C./D.C. chassis 0-01uF —_
C54 isolators 06uF —_
Cb6 0-1pF —
058 R.F. filter 0-01uF —
* Eleetrolytic. t+ Variable. ﬁ ‘re-set
3 Two 5pl capacitors in parallel
Approx.
OTHER COMPONENTS Valuea |Loca-
(ohms) |tions
I-l’ Frame aerial . —_ —_
t}‘ } Acrisl m]upling{ 05 %“1
L oolls 330 | Bl
5 Aerial tuning = A
L6 45 Bl
L7 } collyl™ ., 170 | Bl
i r 10 B1
L9 } .'ﬁ \’\w 11:|rc: -set tun- 15 Bl
L0 ([|[JARE R aer e 2:0 B1
}al'l L.W. pre-set coll ... 30 Bl
j:{%l } l'.l'ic%llllm.nr tunlng 35 E’i
H 4 e ! 96 (1}1
i1 N - t e J1
L6 } On:;\::::mr reaction I 05 Bl
L17 ==l 2:0) B1
L18 } 18 i B el 12:5 2
L:19 trans. { See, ... 12:56 c2
L20 ] 2nd LF. f Pri, ... *12-H B2
L21 trans. | Sec. ... 12-6 B2
L22 | Speech coil 26 -—_—
L23 j R.F. chokes (A. L.{ { 30 —
L24 D.C. modei‘ c;nly 3 Gg-u —_
v 7 -0 =
A O.F. t““‘{Sec. 041 | —
| a 3-4
T2 Mains b 3240
trans, 76-0 A2
= total 43-0
S1-88 P.b. swlt-ch unit .. — Bl
50,8100 Mains sw., g'd R12 | —_ F3

* Tapped at 6.2502,
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Diagrams showing
the two sides of the
piess-button switch
unity that above be-
ing the upper side,
carrying the aerial
circuit switches.
The button desig-
nations are indica-
ted in the upper
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Circuit Description— onlinued
tion by €36 and R25, C37 and by negative
[eed-back between Vd cathode and VS i

cireuit vin R13, R14, C33, CG34, R22, R23.
H.T. current supplied by LH.C. half
wave rectifving  valve (V5, Mullard

uYat). Smoothing by R19, R26 and elec-
trolytic capacitors €30, €38 and C39.

In the power circnit of the A.C. model,
mains teansformer T2 is double-wound, so
that the chassis is isolated from the mains,
hut there is ““l." a single 5(-:1‘;1]:‘](1?‘_‘. wind
img. This is tapped at 14.5 V to feed the
seale lamps, and at 118 V to feed the valve
lieaters, which are series connected

In the power circuit of the AC, /DL

madel the valve heaters, together with
the scale lamps, ballast resistor R29 and
ILF. chokes L23, L28, are connected in

series across the mains input. R.F. filte
ing by €56 in conjunction with L23 andl
L24.

The rvest of the diagram and cirenit
description, with a few minor exceplions
-lplﬂ)‘ \-t]1|{i||l\' to the A.C. or A.C./I(
maodel, as the chassis 15 designed to he
convertible from one to the other. The
exceptions are indicated by dotted lines,
which show positions in the cireuit of the
isolating  capacitors C52-C55 which are
found only in the A.C/D.C. version.

DISMANTLING THE SET

Removing Chassis.—llemove
trol  knobs  (pull-off) from
cabinet ;

withdriaw

three con
front  of

frame aerial plug rom right-

hand side of chassis and scale lamnp and
output. plug from left-hand side:
driver off

lift cursor CUrsor

carviage

PFEMOVE LWO 5CIews seCcuring rear ml}.!es ol

chassis  to cabinet  and  withdraw

chassis
VALVE ANALYSIS

Valve voltages and currents given in
the Lable ]u-'lnw are those derived from the
manufacturer’'s information. They were
measured on a set operating from 230 V
A\ O, mains and switched to MW, hut
with no signal input.

Voltage readings were measured on the

1,00 V and 10 V ranges of a Model 7
Avometer,  Chassis was the negative con-
nection.

Voltages and currents on the AC.
D.C. model will be approximately 207,
less than the quoted figures, assuming
that they are obtained on sunilar mains.

Al SCereen Cath .

Vilve =

v mA v mA Y

Vi UCH42 il 145 14
V2 R4 1 10 1400
Vi e -4
Vi UTL41 I7a Sl [LIEY)
Ve UYL 230

t AL voltase

GENERAL NOTES

Switches.—S1a, b, ¢, d and X, ¥ to
S7a, b, e, d and X, ¥y are the waveband
switches, and S8d and y ave the radio
Fran. 1'|'|;u|;_{v-u\'vl' switehes., rl‘lll'_‘.' are
contained in an eight-button press-button
unit, and they perform the functions of
waveband changing (three buttons),

set. station selection (fonr buttons) and
radio/ gram. change-over (eighth button).

The action of the Switk‘.llll?h' is explained
at the beginning of * Cirenit Descrip-
tion "_~overleaf, and a diagram of the
switdh anid, -J.]m“lu;_, hoth sides, appears
in=tols? F iwd 2.% Limited access to the
underside of the unit can be obtained by
removing the fixing screws, although some
leads would have to be unsoldered to
permit it to be twrned over to give free
MCess,

§8, $10 arc the (.M. B. mains swilches,
ganged with the velume control R12,

Scale and Indicator Lamps.—These are
three MUE.S.tvpe lamps. with large clear
soherical bulbs, rated at 6.2V, 0.3 A (A.C.
model). In the A.C./D.C. model they are
rated at 3.6V, 0.15 A.

The press-button indicator lamp is on the
chassis, bul the two scale lamps are

mounted in the cabinet and connection to
them is effected via two of the four pins
pins 1 and 2.

af the rmllnlf lsm']-u*
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Sketch of the alignment and press-
button trimmer panel, drawn as

scen from the front of the receiver

after removing the press-button

escutcheon. The centre row of circles
represents the actual buttons.

External Speaker.—Two sockets ave
provided on a panel at the rear ol the
calinet for the connection of a low im
pedance (about 2.5 ) external speaker,
a screw-tvpe switch $11 bheing provided
to mute the internal spnakm' it desived.

Output Transformer T1. This is
mounted on the speaker and connec ted to
e receiver chassis via pins 3 and 4 of
the output plug and socket.

A.C. to A.C. D.C. Conversion. — The
chassis of PB22 is so designed that con-
version fo A.C./D.C, operation is simple,

e ﬁéT

RF3
[c27]
—I— C33

ca-a 37 £35

C?’ RICY

Cal (23

C"ﬁ

c3r 1 Rze li
J

c8 m%
cl ‘ @

output socket

Scale lamp &

Underside drawing
of the chassis, in
which most of the
small components
are mounted on the
central tag board.
Input connections
from the frame
aerial, and output
connections to the
speaker, arc made
by 4-pin plugs at
cither end of the
chassis.,




s%-bulton
-atar lamp

Plan view of the
chassis. A diagram
at the head of cols.
1 and 2 shows the

two sides of the
press-button switch
unit.
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involving  only  the substitution  of
an A.C./D.C. mains input unit for the
mains transformer and the insertion of
foure irsnl;llillg,‘r l.'illl{il'i!ln'h. The recciver is
then known as a DACE22,

The cirenit 1'}!:1!1[.{!!5 are indicated i oun
circuit diagram, by connections in dotted
line.  The main diagram in solid line is
that of our sample, which was an A.(\.
version, and the dotted lines show the
differences involved in the conversion to
A.CD.C.

The complete mains input eivenit for
the latter is shown be m-.ltlll the complete
diagram, from which it will be seen that
the scale lamp and heater circuits are not
disturbed in the conversion. The ballast
resistor . R2T  which shunts the valve
heaters provides an additional path for
current for the scale lamps.

DRIVE CORD REPLACEMENT

Above 50 inches of nylon braided glass
varn is required for a new drive cord,
and it is advisable to make it up before
fitting it. To do this, tie a non-slip knot
at one end and thread the cord through
one side of the anchor-plate. then thread
the other end through the other side of

the plate, and tie a second knot so that
the overall length of cord from knot to
15 48 inches.

knot

3% turns round
control spindle

Sketch showing the tuning drive
system, drawn as seen from the front
of the chassis when the gang is at
maximum. Inset is shown the method
of tying cord to the anchor plate.

n“?il’l.[e:[ o fngland by Curiru all Press Lid.,

.I.]Iﬂ l'l'lr'l] .‘dilllllltl
shown in the sketch in col.

then be run on as
4. where the
drive system is drawn as seen  when
viewed [rom the front of the chassis with
the gang at maximum capacitance. Tnset
in Ilw skeloh is a drawing of the anchor-
plate, enlarged to show the divection and
method of fixing the knots.

CIRCUIT ALIGNMENT

All the following adjustinents can he
carried out with the chassis in its cabinet.

I.F. Stages.—Switch set to M.W. and
tune to ;llr]ll'nxflnnt-\‘l\' 300 m. Clonnect
output of signal generator. via a 0.1 uF
capacitor in the ““live” lead, to controel
grid (pin 6) of V2 and the earth socket.
Screw the cores of L18 (location reference
(2), L19 (C2), L20 (B2) and L21 (B32)
fully out. Feed in a 465 ke/s signal and
adjust the cores of L21 and L20 for maxi-
mum output.  Transfer “‘live” signal
generator lead to control grid (pin 6) of
V1 and adjust the cores of L19 and L18
for maximum output,

R.F. and Oscillator Stages.—Although
the following adjustments may be made
with the chassis in the cabinet, it is con-
venient to refer to the snbstitute funing
scale printed on the back of the tuning
drum.  Readings on this scale are made
against the top edge of the metal cursor.
Transfer signal generator leads, via a
dummy aerial, {0 A2 and E sockets, Check
that with the gang al maximum capacit-
ance the top edge of the substitute cursor
coincides with the line marked “ Datum’
on the substitute tuning scale, and that
the tuning scale cursor coincides with the
line along the top of the L.W. and R.W.
tuning scales, The following adjustments
are made accessible by removing the
press-bulton escutcheon.

L.W.—Swi set. to L.W., tune to
2,000 m on substitute scale, feed in a
2.000 m (150 ke/s) signal and adjust the
cores of L14 (H7) and LT (H6) {or maxi-
mum _output.  Tune set to 1.000 m, feed
in a 1.000 m (300 ke/s) signal and adjust
C51 (117) and C42 (HG) for maximum out-
put.  Check calibration and repeat these
adjustments il necessary.

Pans Garden,

London,

M.W.—Switch set to M.W., tune to
500 m, fed in a 500 m (600 ke/s) signal and
adjust the cores of L13 (HV) and L8
(H6) for maximum output. Tune set to
200 m, feed in a 200 m (1,600 ke/s) signal
and adjust. G50 (HT) and © (H&) tor
maximum output.  Check calibration and
repeat. these adjustments if necessary.

S.W.—Switch set to 8.W., tune to 50 m,
feed in a 50 m (6.0 Mc/s) :iign.ll and adjust
the cores of L12 (H7) and L5 (H&6) for
maximum output. Tune set to 166 m,
feed in a 16.6 m (18 Me/s) signal and ad-
just. G489 (H7) and Ca0 (H6} for maxi-
mum output.  Check calibration and re-
peat these adjustments if necessary,

Pre-set stations.— A\ signal generator
ontput may be unsed Lo set those adjust
ments voughly, but thev should he sul-
sequently adjusted on the stations {hey
are intended {0 receive,

Numbering from left {o right,
viewed from the (ront, the
tuned  press-buttons are : 1, S.W.: 2,
MW, 2 3, LWL Then follow the pe-set
press-buttons : 4, 200-350 m ; 5, 250-400 mn :
6, 325-550 m; 7. 1.100 1,875 m. Button 8
is Clram.

When setting up a station, the pre-set
buttom covering the appropriate range is
pressed. the press-button escutcheon is
removed, and the core adjustment below
the bution is set so that the groove round
the end of the adjustiment comncides ap-
proximately with the wavelength of the
desired station on the small metal tuning
scale.  The core adjustment is rotated
carefully in both divections until the sig-
nal is hearvd, and is then set for maximum
output.  The pre sel capacitor above the
press-button is then adjusted for maxi-
mum outpuot,

Adjustment. to L6 or
the tuning of the MW, pre-set station
trimmers, and after ‘alignment of the
M.W. manual circnits €43, C44 and C45
should he checked. \(]]mtnu‘nf of L7
or G442 will alter ”11' tuning of the T.W.
pre-set frimmer, and .|d;u-t|num of G51
or L18 will alter the tuning of all the
pre-set coils, so thal il is necessary after
alignment of the L.W. manual circuits to
check Ca6, L8, L9, L10 and L11.

S.E

when
manually

Ca1 will alter

*



