. & channel (referred to below as TS)

television

and a range of 19-50 m
covered by the Lkco BAWYS s-valve
battery. superhet, in
arrangement - C(HTIPI'ISU-?- a
hexode  muxer, triode

varmble-mua Ilexmle 15

oscillator, a
'unpllﬁer QN

double-diode triode and a double pentode -
Provision
ix made for both a gramophone pmk up

Soutpnt: valve in a QP stage.

Cand an extension speaker and there is o

switch  for _f.:ut'ting nut" th_e_ internal
“speaker. |
Release date : Iurruu‘ lt;;, | |
It is regretied that permission to publish

the cricuit diagrams of Itkco sels is still
ol _available, but the informalion given is

srefficient to r*mﬁf;ff any compelent l”HQ'JHFEI
e Huf H{JHH

“are tuned by C34.  IF
table
referred to as TS, and SW bands, input

is via 81 and coupling coil Ld (I'S) or 82
and L6

(SW) are

which- the wvalve
variable-mu

anode. .

Supp!{*mwrr to. The Wireless &
L!ec trical ?n:dw Nm*embw 19 I’~) iR

cmcui"r bESCRlPTmN
Aerial input on MW and

(MW) and coupling coil L2
inductively-coupled - band-pass

(1.W)  to
filter.

Primary coils L3, L4 are tuned by €28 via
secondaries L9, L10

S8 (MW) or 89 (I_ Wy
filter €2, L1l is
connected across L2 and has an adjus-
iron core. On television sound,

(SW)  to single-tuned circuits
L7, €34 (TS) or L8, €34 (SW). Provision

for connection of dipole aerial at socket A

“and unmarked socket tmmﬂdntely below
it. Socket E should remain connected-
_to earth.

[mage suppression by Cnml{:mm
(30 between L9 and C1l.

Tuned circuits  are

S13 (LW} to CG of first valve (V1,

Mullard metallised VP2B), a variable-mu

R hexode, which operates as {requency

_ changer with suppressor grid injection in
conjunction with triode oscillator valve

(V2, Cossor metallised 210HF or Mullard
PM1HL, or Ekco T21).  Oscillator anode
coils L1l ('S and S“) L12 (MW} and
L13 (I.W)} arce tuned by 036; parallel

trimming by €37 (SW), (38 (M\-V__)' and

C39 (LW}, series tracking by €7 (MW)
and €8 (1.\W), Lhese last two condensers
being shunted by resistances R and R6 to
provide a path for HT current to V2
Reaction by grid coits L14 (TS

L15 (11“} and L1686 (I. ‘L\}

in series, 89

and SW),
connected

LEADS

AW via
coupling condenser €L to tapping on L3.
._dnode is effected by C6.

tial end - of which |
‘positive line, and passed via AF coupling

mmmgted via

switches 8§10 (TS), 811 (SW), $12 (MW) or

R18, €20 and TL. via

short-circuiting

98
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L]_.5' :_md _Llﬁ uﬁ.' and S8 |

1S and SW,
short-circuiting L16 on. MW,  Coupling
between. V1 . suppressor grid and V2._

Third valve (V3 Mullard metalhsed

- YP2B) is a variable-mn RIET hexode, with

second and fourth grids strapped. opera-

. ting as intermediate frequency amplifier

with tuned -primary  tuned-secondarsy -

transformers €40, L17, LIB €41 and

- C42, L19, L20, 043.

Intermediate frequencjr 1265 KC§.
Diode second detector is part of duuhl

dmde triode valve (V4, Mullard metallised
TDD2A or Ekeo DT21). Audio frequericy -

~component in rectified output is developed

across load resistance R10, the low poten.
is connected to LT

condenser {15 and manual volume controt -
R14 to CG of triode section which operates -
as AF amplifier, R18 being shunted acros:
R14. Variable tone control by RC filter

€17, R12 also across Rl4. Provision

for connection of gramophone pick-up.

again across R14. IF filtering by C13,
R9 C14: R9 being connected between

120 and Rlﬂ, and 013 €14 being each con-

nected

(‘:-f R9

bt.*tucen one . 51{1{1 andd

chassis.. =
Second ciode of V4 fed fron V3 "ll'lﬂ(lt‘

i C12, provides I)Lf pﬂtcntmi which s

dev vlupud across load resistance R20

“and fed back through (leuuuplmﬂ circuits
as GB to I'C and 117 valves,

gIving AN

aralel-fed.  transformer Couplm,@: by
nrnd L-.tnppeh'

R22 323 between V4 tum’le and Lllzztﬁwtellf'_" |

Un_def-chassis._.
view. 027 is a |
"small semi- .

varlable conden-

ser. ~ The core
- of L1 is adjus-

table through a

hole in the

chassis deck.

Diagrams of the
‘switch units are
“on the back of |
this sheet. L5 |

and L7 are the

“aerial coils for
‘the television |

" sound band. |




push-pull - output valve- (VH, Mazda
QP230). llixed tone vmrm,tmn hy C22,
R24 between anodes, |

. The nutput transformer T2 has three
windinegs ;- a  centre-tapped  primary
connected between the anodes of V9,
a ‘secondary from which the speaker is
opetated and a tertiary which provides
- negative feed-back. I’rovision is made for
the  connection of a  low ' impedance
external speaker across part of secondary
witiling,  while the internal speaker is
connected across the whole of that winding
vian a  whistle - filter circuit. €25, L21,
122, L23 0268 and a switch 820 for
muting purposes, if desired, when- the
external | speaker is being used. ' One
‘side of the secondary winding, one side

of the speech coil and one side of the

tertinry winding are connected to chassis.

Fhe other side of the last goes via (24,
"R25 and R17 to one side of R15, the other

siele is tdaken - S0

that
across  the

of which to Lhd._SElS,
tertiary

“tesponse. The résponse is further modified

by C19, R16 connected in seriés across.
R15, Suit(,h 819 is also connected across:

R15.

returms

The low potential end of R14
to~ chassis via a

condenser (18 and R15 so that any voltage
across R15 is injected into the grid circuit’
of V4 triode to introduce negative feed-

hack, On TS and SW. bands, 8§19 closes,
connecting €18 directly to chassis, so
that no feed-back occurs on these bands.

On gramophone, however, negative feed-

back can be introduced or dispensed with
at  will by nperatmg the | waveband
switch control.

~Fixed GB for V1 and V3, GB for V4
triode and V5 and AVC dela,y potential
arcobtained automatically from drop along

R26 in negative H'L lead to chassis, the .
d;lprnprmtu potentials being tapped oft
at the junctions of resistances R11, R27 -

and R28 which form a potential divider

across R26, R11 Dbeing coanected to
chassts.  [ts junction with R27, at which .
point’ is connected one end of R14,

provides GB for V4 triode, fixed GB fm |
the junction

V1 and V8, and AVC delay ;'
of R2Y and R2S8 provides GB for V5,
being ¢onnected to the centre-tap
sccondary. - The further end of Rﬁﬁ (&
connected to” 'L negative lead tﬂgﬂthl‘l
ulth one ond of R26

DESMANTLING THE SET

Removmg chassis.-—lf it is de‘nred to

remove the  chassis from the cabinet,
‘remove the two screws (with washers)
“holding the chassis to the shelf, the two
round-head wood screws holding the
front of the chassis to. the cabinet, and

the two screws (with lock washers) hﬂlding |

the brackets on the scale assembly to the

Lu;} of the cabinet. =~ -
Next unsolder the speaker leads. and

remove the two screws (with lock washers) .

holding the shelf to the back of the cabinet.
Now remove the shelf and let the back of
the chassis drop downwards, when the
chassis can be withdrawn from the cabinet.

Removing Speaker.—To -remove the
speaker from the cabinet, slacken the four
clamps holding the ‘speaker to the sub-
batte and -when replacing, see that the
iurnmml panel 1s at the bﬂttﬂm

a fraction of the signal voltage -
is developed across
R15; 024, R26 modifying the frequency

decoupling |
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COMPG NENTS AND VALUES

of Tl.

Vahies
]{[55I81 A.RLL&J {ﬂhlll"i)
R1 V: CG; dnmuplmg - ' Esﬂ.ﬂﬂﬂ
Rz Vi, V3 8G's HT feed . 150,000
R3 V1 injector grid resistance . . 500,000
Ry ) -1 10,000
Rs _ V2 anode T feed teﬁlﬁtan_ceﬂ . 10G0,000
Ré | S 100,000
Ry V2 CG resislance 100,000
R& V2 CG stabiliser _ 150
Rij IV stopper - . 250,000
Rro | - V4 signal diode ln;ul . 250,000
Rrir Part of auto GB pot. dnul?r 200,000
- Rra- Variable tone control : 1,500,000
Riz | . Manual voluma control ‘ihllltl B, OO
R Manttal velume control [,EUHY, 000
E:g } Parts negative fm:*d back | . ?23
Rty } rnuphn N l : t_:,uhu
R1& V4 triode anodeload. 50,000
Rig | " AVC line dec Ulllﬂlll.‘., I, 1300, 000 |
R20 Vi AVC iliode load .. T50,000
.iizl Vi, V2, Viand Vy HT I’::'ml 5,000
lz:‘: }-_V'i grids RIF dtoppers’ * { :::f::{”;
Iz Part of fixed tone corrector, 50,000
Rzs Part of negative feed- imt k 2,000 b
Rz6 Anto GB resistance . . 1,280 [N
Rzy | 1 Parts of agto (.B [mt{-ntml { ] 3,000,000
RaB | . divider - 17 500,000
S YNTYE NG I - Values
(,{}h_lll,h&i,lib (k)
Cr ’u-rl.rll MW 1] Img 0001 I
Cz2’ Aerial 1F filter tmung | o-o00rs - |
C3 Vi CG decoupling . . 004
Cy Vi, V3 8G's RF by-pass 3 ¢
Cs V2 anode decoupling - 002
ChH V1 injector grid coupling 000005
C» Osc. circuit MW tracl-:er 0002
C8 Ose. circuit LW tracker .. 0-0008
Cqy Osc. circuit LW hixed trimmer | 0-00000
Cro |- V2 CG condenser | | o-o0004
Crre V3 CG decoupling .. R+ Y
Crz |, Luuplmg to Vy AV(C dlude . 0-00001 5
t:i I kit h}r pass cuudeuﬁcra B : E::g:i
Cis AF coupling to V4 triode ™ .. | 001
Cits* Vi, V2, V3 and V4 HT line |
o demuplmg | 30
Ciy Part of variable tone Lmltrnl 0005
Cid | Vq CG decoupling . 025
Cig Partof neg. fi‘{.(l*h:‘lllxt{llt[ﬂlllg 0-1
Czo | AF coupling to T (25
Czr* Vs CG s decoupling .. 20
Cz22 | Part of fixed tone corrector, , 00025
Caz* HL reservoir condenser. . 100
Cz4 |- Part of neg, feed-back circuit 02
Eig } lf:u-ta rf}f whi.s_tlu filter ; | ::; .
| Continwed i sext colnmn
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Plan view of the chassis. The cores of L12 and Ll3 are. ad;ustable thruugh holes in. the'
s1de of the can., -

[ B i e et o

- Band-pass sec. LW trinuner

- s,

CONDENSERS -
(€ mﬂ'mmrf]

T —Tm

Batd-pass pri. LIV, tI'IlIlIIlE'I' -_
Baud-pass primary tunig .
Band-pass pri. MW trim'nm_'
Image supprassor .. ..
Aerial circuit SW trimner |,
Band-pass sec. MW trimmer

Band-pass sec,, and 5W ami.
TS tunmg . ..
Aerital circuit TS truuuwr .

- Oscillator cireuit tuning

Osc. circuit SW trimmer
Osce. cirenit MWV trimmer ..
aireait LW trimmdr o L.
as6EF trans, pri toning
15t 1F trans. see, tuning

a2ndd [F trans. pri. tuning

and 1F trans, sec. timying .

J

Vialues
A

- Electralvtic,

F Variable,

I Pre-set,

h___'_h—___
. Iy L] L | Y - 13 .
e D W] A A e fa
- :

oy ol jen
T

Liz
.13
.1y
Lis
.16
[.r7
i.18
Lig
[.20
L21
' 1.2z

. 'Uut.pul_- trans,

© LT eireuit switelr i

OTHER COMPONENTS

-\wml II h"{"l 'I.'nil . T
CAcrial LW umplmg cofl .

- Aerial TS eoupling coil

~ Aerial SW coupling coil

- Aerial TS tuning coil ™
Aerial SW tuning coil

) Band-pass secondary tuning 1.

b coils 1
Oscillator TS dmi SW tunmg

coil .

Oscillator MW tumug u:nt

Oscillator LW tuning coil

Oscillator TS and S\ react‘tb{;n' |

Oscillntor MW reaction

OSL!"EH:UI‘ LW rzaction

"
1st Il trans, II Pri,

“’nr.l II tmnﬁ -!

I_’.trts r:.rl' W hHﬂF filter

b
|
)
]
}
|

Hm-aiml specch coil .
t P'ri.
S,
{ Pri.,

- Bed.,

, o L Ivrt
Wiaveband swilches - ce
Negative feetl-back Fﬁ!t(‘]l o
speaker switch’

HT circnit switch

I-n_h:-lri_._uh e tmn.& tortal

tl]ttll
‘total

1..1|1gu‘tl
Biy -

Band-pass primary colls T

._-\Iiprnx.
Values |
“(ohms)

3770
THO ¢
273
270
Very low
VX
Very low
B A ATS
25 .
270

D038
30

. BFG
0%
1-8
45
Ro-o
do-qa

. 8o
o0
36
26

R ¢
WERI
4750
35000 )
1,150
32

' fif, &)




3 6 7 EKCO
J BAWDE
VALVE ANALYSIS . _
Valve voltages and currents given in the
table below

receiver when it was operating with an
H'I" battery reading 150V on load. The

receiver was tuned to the lowest wave-

length on the medium band and the volume

control was at maxlmum but there was no
sipmal input.

Voltages were measurml on the 4ﬂ0 vV

scale of a model 7 Universal Awmneter
chassis being negatn e,

- Anndﬂ -ﬂuﬂde Screen | Screen
v ah"ﬁt | Voltage { Current | Voltage { Current
| {V) {mA) 1 {V) {nA)
Vi VP2B | 117 o6 32 o4
V2 250HF 40 o6 RSV I
VaVvPall o | 11y o5 32 - 02
Vg TDD2A | 92 o8 | — 1 . —
Vs QUPazo.. | 132t | 261 X35 1°5

are those measured in our

-reached through

I8 are on small tubular formers,
on their smtch units -

. *f o h annde |

GENERAL NQTES

Switches.-—81-818 are the mﬁveband”

swite hes, and 819 the negative feed-back
switch,

lesqls indicated

below, where they are as seen looking
at tlm rear of the underside of the chassts.

The table below gives the switch
positions for the four control settings,

anti-clockwise
A dash-

starting from  the fully
position of the switch spindle.
mndicates open, and C, c!ﬂsad

Switch |

LW | oMw .| sw | TS

R
e

ey, ———— .., i

s c

. &2
59 L €e | - -
S I- — L — -—
X N R

—ira.ay [ —

-

- amml o memna - g
|

S8 : .
7 ; i
1o P e - e
S11 r—
K12 —
D13 B
5 O SR
H

s ulle

- - —rreaT T e —

e e b s

515
[ D16

7 e
S1R e ¢
F‘If} : - '

ajlall
1
|

_. beneath the chassis.
| L18 and L19, L20 are the 1F

_t'rmsfnrmers in two further screened

- their associated trimmers,

in two rotary units beneath the
in’ our ' under-chassis

view, and shown in detail in the diagrams former beneath the chasqis

| unscreened
. External Speaker..—'l‘wﬂ sockets 1re‘

. over insulated wires,
‘the chassis near the switch units.

- winding over the straight wire.

- PMLg;
- T284.

- Pertrix 114 or 414;

Ever Ready W 1183 ; Hellesens \V}BQS

the

side” of

the :
chasszs )

820
which is mounted at the rear of the chassm .
near the external speaker sockets, and
controlled by a small milled knob. When -
this s lll]"i{‘TE\".Ed ﬂle internal speakE:r |

15 the mternal speaker sthch

" be 100,000 () cach.
- 150,000 ()

| - . {romriode anode of V4 to chassis. - |
{ - Diagrams (}f Possible Faults.—The following hints
sthch_'
| units, as seen' -
- from the rear

- of the under- -

aftér removing the .escutcheon.

Supplemenyt 10 The Wireless &
Efer:rriral Trader, November 19,1938

speech coil Cll‘[:lllt is brnl{en thus mutmg”

the speaker.

821 and 8§22 are the OMB battery
circuit switches, ganged “lth the xnlume
control R14.
 Coils.—L1 is nmunted beneath
chassis, and has an adjustable iron core,

deck. L2, L3, L4, L9, L10 and L11-L16

arc in two screened units on the chassis
The first of these units contains

- Jour trimmers reached through holes in
+ . the top of the can.

deck.

The second contains
two trimmers (reached through holes in
the top of the can) and the three fixed

- condensers 07-09, while the cores of
L12 and L13 are adjustable through holes

in one side of the can. L5, LY and L6,

ported directly
L17,
units on the chassis deck. They contain

second 2lso includes RS, €12 and C13.
‘The filter coils L21-L23 are on a smg!e
and are

pmwded_ at the rear of the chassis for a

low impedance (40) external speaker.
The internal speaker can be muted by
unnscrewing 8§20, -

Gondensers C9, C27. ———These are small
condensers fnrmed of

! . €9 is inside the
ozcillator coil unit, while €27 is beneath
The
latter is adjustable by sliding the slnrqlled

Batteries.—LT, 2V 24 or

Iixide CZK3,
iver Ready
~HT,

T284 ;

Siemens 1344.

Battery Leads and Volta.ges.mlﬁl wck lead,
- spade tag, LT negative ;

- spade tag, LT pns‘itive 2 v :

“red/white Jead,

plug, HYT negative; red lead and plug,

HT positive 147 or 150 V. GB is autn-*

matic. -

Chassis I)wergancies -R2 and R9 nmy

and 250,000 O. respectively.
A 000003 ubF condenser may be

are given by the makers, 1f the drive
slips, this can be caused by excessive load
on the drive. . ‘Temporarily detach the

drive cord frcml the cursor carrier and

check that the latter slides easily on the

- bar, 1f necessary, apply a trace of grease.
- Check that the carrier is clear of the

escutcheon. If not, it must be adjusted,
If the

cursor will not move to the ends of the

~scale, the carrier is probably dlqpla{:mg |
- the drive cord so that it does nut run in-
" lino with the '

pulleys.
I instability occurs, the metal u:-.ttmp;

of V3 may be disconnected from pin 5
alternthe[y, 011 or C16

on the base ;
may be O/C.
Crackle on the SW band may le due to

‘a defect in (8, or the metal braiding to the
gang  may be touching chassis at some

lhe |

a hole in the chassis
- Replace trimmer nut,

sup- .

mark when gang is at maximum.

while tl]ﬂ"

wires spiralled

. accurately.

3o AH -
~accumulator cell, Pertrix SU30 or SU24;
J.CA3 or RPB3; Dagenite
Hellesens -
147 V or 150 V dry battery,

Drydex H.1054;

whitelead and

In our chassis they are -

iltted__

'pdiﬁt other than the soldered 6ﬂﬁnec{1ﬂn, |

Boomy MW reproduction may be due
to the spring leaf of €38 vibrating -in
sympathy with the signal. Tune to a

- wealk MW station at about 220 m, remove

trimmer nut, insert a hooked piece of thick

| wire thrmlgh the hole in the coil can, and

lift trimmer leaf to increase its rpqlhenc:}
and adjust for
maximum output from the selected
station to restore MW calibration.
Excessive HT consumption (appreclabl} |
greater than romA) may be due to 021
or 023 short-circuited, or to R22, |

‘or R28 open-circuited. It should be HDtE‘d' o
~that reversal of the HT battery

will
cause a breakdown ﬂf 023 and will

'burn uut REB

CIRCUIT ALIGNMENT |

See that cursor line covers the 550 m
Volume -

control should be at maximum. o
IF Stageﬂ.—annnect signal generator.

| tn E socket, and via a 0-02 uFF condenser
to grid (tﬂp CElp) of V1, leaving existing

clip in position. S‘Wlt(:h set to LW,
turn gang to indicate 1,050 m on scale, feed
in a 126-5 KC/S signal, and adjust 40,
C4l, C42 and C43 for maximum output.

RF and Oscillator Stages.—Connect

signal generator to A and E sockets;, and
feed In a 15 MC/S signal

Switch set to

SW and tune to 15MC/S on scale.

- Fully unscrew 0387, then screw it in slowly.
- Two peaks will be obtained, of w hich the

first reached is cnrrect Ad]ust to this.

Feed in a 20:75 MC/S mgnal {1ts secondd
harmonic ‘being 41-5 MC/S), at {full
generator output. . Then switch to TS,
tune to T'S mark on scale, and adjust 035
for maximum output., |
. Switch to SW, feedina 15 MC/S signal,
tune to 15 MC/S on scale, and ad]ust 031 .
for maximum output. =

Switch set to MW, tune to 250 m on

~scale, and feed in a 1,200 KC/S slgnal
¥ ully unscrew €38 and then screw it in
- slowly,

accurately to  the
"Now ad]ust C32 and

adjusting
first peak reached.

€29 for maximum output. Tune to 500 m

on  scale, feed in a 6oo KC/S signal,

and adjust iron core of L12 for maximum
~output,

while rocking the gang  for
optimum results.  Repeat the' adjust-
ments at 250 and s0o0m. |

' Switch set to LW, tune t{:} | Inn m

~on scale, fced in a 272-5 KC/S s:gnql and

adjust €39, €33 and €27 for maximum
ountput. 02’? is adjusted by shiding the

.spiralled wirc. on the 1115uldt1ng "'EIE‘E"'-E

over the stralght wire.

- Tune to 1,700 m on scale, feed in a
1765 KC/S signal, "and adjust core of
L13 for maximum ﬂutput ‘while rmklng

.the gang.

Lcaving set tuned to 1,700 1, feed in a

. 126-5 KC/S signal at {ull gcnaratmr output.
- and adjust core of L1 for minimum output.

Reduce generator output, and adjust to
272-5 KC/S, . Tune to 1,700 m on scale,

- and repeat LW allgnment as above. -

Switch set to MW, feed in a 1,000 KC/S
signal at full genemtﬂr mttput Tune

- receiver to tmage of generator frcquonu
{about 400 m)
nunintien: output.

and adjust 030 Im

‘Tune to 250m, feed in a 1,200 KC, I

signal, and I'E*'Hl]l.l‘:t 032 fDr !11'11111111111'
_nutput - |



