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RESS-BUTTON  tuning  for  five
P stations 1s a feature of the 1<kco U9,
a 4-valve (plus rectifier) 3-band super-
het. designed to operate from A.t). or D.C.
mains of 200-250 V, 40-100 ¢/s in the case
of A.(", The S.W. range is 15-50 m, and
there 1s provision for the reception of the
television sound programme.
Releaxe date and original price . Jul'y,
1947 ; £23 25, plus £4 198 4d purchase ter,

CIRCUIT DESCRIPTION

Aertal input is via coupling coils L2
(5. W.), L3 (M.W.) and L4 (IL.W.) to
single-tuned cireuits L6 (S.W.), L6
(M.W.) and L7
(L.W.), tuned
manually by GB80.

Provision 1is
made for reception
i the television
sound channel
(T.8.), which 1s
tuned by L8, C8 In
the aerial circuit
and coupled via -2,
L5 to the aeral. A
second hiarmonic 1s
used 1n the oscilla-
tor circuit, the re-
celver being tuned
to 14.62 m.

For automatic
tuning, G50 1s re-
placed by pre-set
trimmer tvype
capacitors G587,
C58, C59 (M.W.)
and C58 G656
(L.W.). Selection
15 achieved by
press - button
switches S1a, b to
$5a, b, X. These
switches are coded
with suffix letters
to 1indicate thewr
functions, and are
arranged 1n groups.

L!

)

C3

Cé

FQ

Two groups are
controlled by each
press-button, one
belonging to the

gerial circuit and
one to the oscil-
lator.

SE

ent o The Wireless &
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EKCO U409

A.C./D.C. PRESS-BUTTON SUPERHET

All the switches in the two groups be-
longing to a given press-button bear the
same number, the individual switches in
each group being identified by the suflix
letter. 1f the suffix 1s a, b, ¢ or d,
the switch closes when 1ts button 1is
pressed: if the suffix is x, the switch
opens. When the button is released (by
pressing another button) its a, b, ¢, d
switches open. and 1ts X switch closes.

First valve (V1, Mulliard metallized
CCH35) 1s a triode-hexode operating as
frequency changer with internal coupling,
For manual operation, triode oscillator
anode coils L12 (8. W.), L13 (M. W.} and
L14 (L.W.) are tuned by Cb64. Parailel
trimming by C51 (S.W.), C17, €52 (M. W)
and C18, €53 (L.W.); series tracking by
C16 (S.W.), C19 (M. W.) and G20 (L.W.).

For automatic tuning, all the foregoing
circuits are disconnected and replaced, via
$20 and $26, by one of the 1ron-dust cored
pre-set coils L23 to L27, which are tuned
by fixed capacitors €22, €23 in series,
selection being determined by switches
$1¢, d to 85¢, d as explained previously.

The change-over froimn manual to auto-
matic tuning is performed at a fourth
position on the waveband control, when
811, §15 and 816 in the aenal circuit, and
820, $26 in the oscillator circuit, close,
and all other waveband switches open.

Second valve (V2, Mullard metallized
EF39) is a variablemu R.F. pentode
operating as L.F. amplifier.

tntermediate frequency 480 kc/s.

Diode second detector is part of double
diode triode valve (V3, Mullard metallized
EBC33). Audio-frequency component in
rectified output is developed across load
resistor R15 and passed via A.F. coupling
capacitor G384 and manual volume control
R18 to C.G. of tricde section, which oper-

S8 59 ¢
" SI12
a7
“. Sla
514
Cag
58 516

i,
L8 ‘5’
by Cla | 5SI7
B -

sl

S8

S19
C SO

. R& 13
520

. ¢ < < f{ o c

ates as A.F. amplifier. L¥F. filtering by
€30, R14a and €31 in diode circuit, R17
in triode C.G. circuit, and G37 in triode
wnode circutt. |

- Necond diode of V3, fed fromm V2 anode
via €33, provides D.C. potential which 1s
developed across load resistors R24, R25,
and used for AV .C. purposes,

Resistance-capacitance coupling by R22,
C38 and R27, via LF. stopper R28, be-
tween V3 triode and pentode output valve
(Va, Mullard CL33). Fixed tone correc-
tion in pentode anode circuit by €39, and
provision for connection of low impedance
external speaker across the speech coil
secondary of T1. A further winding on
this transformer provides output voltages
which are stepped down by the potential
divider network of R32, R33 and R19, and
those appearing across R19 are fed back
in negative phase to V3 triode grid circuit.

Four-position tone control by C35, R16
and 832, 833 1n V3 triode grid circuit, and
by R35, 835 and $36, 834, R34, C41 In
the negative feed-back circuit.

When the receiver is operated from A.C,
mains, H.T, current is supplied by LH.C.
half-wave rectifying valve (V5, Mullurd
CY31), which, with D.C. mains, behaves
as a low resistance.

Valve heaters, together with adjustable
bhallast resistor R28 and scale lamps, are

3 CIE

53

Circuit diagram of the Ekco

Sla $2a $ia 54 5 sSal
’ S2 % ’ 53 % ’ Y4 x ’ S8 x

3 3z b Sk %4 | b

Css C36 C58

- cse

earth socket.

Clg g<s3

U49 A.C./D.C, superhet. The Si¢ 52¢ 7/ 83c
output transformer connec-

tions are coded a, b, ¢, d. 1238 248 1258 26
The speech coil circuit is

connected directly to the Sd \S2d  \53d

Frr

S13f 5144 525%

~
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connected In series across maing input,
while a filter circuit, comprising chokes | CAPACITORS Values CAPACITORN Valtes
L21, L22 and capacitors G43, CA44 sup- = _ _ _ _. B - fcomtinned) (vl
Presses mains-borne interference. ¢ Aerml isnlator ... u 0025 L H T , : 2
2 Aerial I. Pl‘ tlter tuning . 0-00015 BRI } -F. smoothing capa{-.lmr:a{ 24-0)
3 Earth isolator ... -1 Uave Acrial S.W. trimmer -
COMPONENTS AND VALUES (4 Aerial M.W. shunt 0-00047 “nt  Aerial M.W. trimmer
Co Aerial L.W. shunt -8 2 Cad Acrial LW, trimmer
-6 Earth isolator ... u-1 Cho+ A¢rial cirenit tuning ”
RESISTORS Values N V1hex. (.. :h-cuuplmg (U5 : Uil Ore, cire, 8.W, trimmer ...
~ {(#hms) % Aerial L.W. tixed trimme r 0000015 | l":f;':i Ose, cire, MV, trimmmeer. ..
_ e m—— — Rl T.8. channel tuning capaci- ' Cingt Ose. cire. L.W. trimmer..
R1 Acrial damping ... . 330 ; tor 0-00002 Liah {~cillator eireuit tuning ... —_
R2 V1 hex. C.G. decuuplmg . 100,000 (10 ¢ V1 8.G. decoupling . 0-1 (Lot 0-00K55
R3 V1 hex. C.G. resistor ... 4.700,000 \ Ul i}ht I.F. transformer fixed 0-00015 L6 | . . ‘ 0-00027
R4 vl 8.¢G. H.T. pﬂtent.ial 33,000 12 tuning capacitors 0-00015 ¢iys  .Acrial circuit press-button | —
R5 divid{'I N | 33’0{10 | (‘1% "1 ﬂﬂthﬂdp b}'-]}ﬂﬁﬁ : {r-1 {:E‘H: Tuning trimiers . _
R6 V1 fixed G.B. resistor ... 270 | 14 V1 ose. C.G, capacitor ... | 0000047 | (0 —
R7 V1 osc. anode stabiliser ... 15 Ci1h H.T. circuit R.F. hy-pasa ‘ (-1 - . . .
. RS V1 gsc. C.G. resistor ... 47,000 (186 Osec. eire. 8. W, tracker ... 00047 * Electrolytic + Variable. § Pre-set.
" R9 ¥1 osc. anode H.T. feed{ 47.000 | C17 1 Ose. MW, fixed trimmer O-0(00015
R1{} resistors.. 47,000 Cig 1 Ose, L.W. lixed trtimmer. .. U-QUUOR2 Approx.
- R11 V2 85.G. H. T feed 100,000 €19 Osc. circ. MW, tracker ... 0-0006 OTHER COMPONENTS Values
. R12 | V2 H.T. decoupling 2 200 20 Ose, cire, I.W. tracker .. )-00U24 (nhims)
i R12 | V2 fixed G. B. resistor 330 21 V1 osc. anode coupling ... 0-0001 —m— - e — e - - - -
. R14 | 1.F, stop [pe 47,000 , - U282 Osc. circuit auto-tuning 000082 L) Ae rial I | ﬂll’Lrtﬂll . PR
, R16 @ V3 signal diode load 220,000 | 23 capacitors e - 0-00u3ds Li! Aerinl 5. W. coupling coil... -4
I R186 '@ Tone control resistor ! 68,000 C24 V2 C.G. demupling 05 | L Aerial MY, coupling coil .. G0
- R17 . L.F. stopper l 22(][]{]{! 25 V2 8.G. decoupling 0-1 i L- Acrial L.W. coupling coil ... 310
" R18 . Manual volume control . 1 000 000 * . 026 Y2 H.T. feed decoupling . 0-1 b Aerial 8. W, tuning couil (-4
. R19 ' Feedback coupling registor "6R0 027 - 12nd L F. transformer fixed { 00001 L6 Aerial M.W. tuning coil 5-0
R20 v4 fixed G.B. registor ... 1,000 C28 | tuning capacitors (-00022 Ly Acrial L.W. tuning coil 230
R21 V3 triode H.T. decoupling 10,000 C29 V2 cathode bLy-pass 0-1 : L& T.S.channelcoil ... {-03
. R22 . V¥ 3 triode anode load ! 47,000 C30 }I F. bv-pask capacifors { . .0001 L Ogc, 5.V, reaction coil 18
. R23 A.Y.C. line decoupling ... | 1,500,000 C31 - D¥-pass £ap 00001 L10 Oec. M.W. reaction coil 1-0
- R24 V3 A.V.C. diode lnad n&giat{ 220,000 , C32*¢ V3 cathode by-pass . 12560 | L11 Osze, LW . reaction coil 44
- R25 ! tors .o U] 1,500,000 I C33 V3 A.V.C, diode coupling 00001 | L12 Osc. 8. W, tuning coil O-0b5
- R26 I1.F. stopper N ‘ 47,000 i C34 A.F.couplingto V3C.G. ... 002 | | 113 Ose. MW, tuning coil 24
- R27 i V4 C.G;. resistor ... 220,000 | C35 Tone control capacitor ... 0-002 | 14 Osc. LW, tuning coil 5
" R28*: Heater ballast resistor i 783 {1 V3 triode H.T. decoupling 4-0) i 1.15 }lﬂt 1.F. trans Pri, #-1
R20 | V5 surge limiter ... | 47 C37 I1.F. by-pass capacitor ... 00003 L16 -1, LIANS. Sec. 5]
R30 | V4 G.B resistor .. ‘_ 150 © €38 A.F.couplingto V4(.(i.... 005, L% end L¥. trans.  £F) ta-0
R31 . V4 anode stoppe * 100 - C39 Fixed tone corrector 0-0029 L1& -0 Lrans. Sec. G-
' R32 \ Part feed-back pntfntial 15,000 i {;40‘ V4 cathode by-pass 25-0 I..!ﬂ Speaker speech coil 2-D
i %gg | divider ... ' 47!2{;’3 | ! :%1% I Tone control capacitors .. { Hfs EE] HT smoothing choke .. HJ?E
' R35 Tone control I'HEIBtDl‘E { 47.000 ! (43 \ Mains R.F. by-pasa cnpm-i-{ 01 00 }ans R.F. filter chokes { 1-5
' R36 ~ Scale lamp shunt... 200 U44 tors . LUl L 30
s (continuerd rw:."tmhrnm) Lid Oecillator  circuit  press- . S 6
B 1.0 - button tuning coils e 3-1
* Tapped at 553 2 + 100 2 4+ 100 2 from {eﬁﬁ_ ’ (cantiniied overleaf) | :li*j

¥ 5 heater. * Eltctrolvtic.

',-'53?

(

T{.'| L E 1

SOCHET




EKCO
49

827

Diagrams of the
three waveband
(left) and the
tone control
(right)  switch
units, as seen
from the rear of
an inverted
chassis. The as-
sociated table is
on the right, near
the foot of col. 3.

o
-
¥ S
= oy Y
-2
534
- Approx.
OTHER COMPOXNENTS Valucs
. {(continued) : (ohmy)
ey (PR, ... .. i 250
I 01;}-{;“;.{ Spkr.sec. | 04
| AlS | F.B. sec. .. 280
Sla, ] !
.25,:’" Aerial circuit press-button —
*h o [ switches ... e
y ) x |
31;:; Oscillator  cireuit press- |
F button switches ...
I
| d !
56-
331 Waveband switches
- 8§32- .
, 836 : Tone control switches ... - -
837 | Int. speaker switch - -
i W38, ' Mainsswitches, ganged R1
839 -
' F1 - H.T. eircuit fuse, 0.5 A ... :
: Fﬂq '

Fi3 Mains fuses... 1.0 A

VALVE ANALYSIS

Valve voitages and currents given in the table
helow are those measured in our receiver when
it was operating on A.C, mains of 230 V, using

Supplement to The Wireless &
Electrical Trader, September 6, 1947

the 220-230 V tapping on the heater ballast re-
sistor, |

Yoltages were measured on the 400 V scale
of a model 7 Universal Avomdter, chassts being
the negative conmnection.

-_.a— . - JE—

Anode | Anode Sereen | Sereen

YValve Voltage! 'urrent Voltage Current.

(V) (MmA) (V) (mA) |

T T T MM T |

150 -9 i

Y1 CCH35 Oscillator } 5o 1-7 |

67 2-1 '
V2 EF39 168 : 3-8 o2 1-0
¥3 EBC33 72 1-5 -— -
Y4 CL33 170 40-0 180 -2

¥o CY31%t —_ - — — —
t {"athode to chassis, 200 V, DO,

DISMANTLING THE SET

Removing GChassis.—Remove the four control
knobs (recessed grub screws);

from the underside of the cupinet remaove the
fotlr self-threading screws securing ihe plastic
chassis bolt covers to the underside of the
cabinet :

remove Lhe four 2BA cheese-head bol)ts which
are now exposed, and slide out the chassis to
the extent of the speaker leads.

When replacing. do not omit to cover the heads
of the exposed control knob grub screws with
a suitable insulating compound.

Removing Spesaker.—Loosen the nuts of the four
speaker retaining clamps;

support the speaker with one hand, and swivel
the clamps out of the way with the other.

W hen replacing, the connecting panel should be
at the hottom.

GENERAL NOTES

Switches.—S1a, b, ¢, d to S5a, b, ¢, d and x
are the automatic tuning switches, operated
by the five press-buttons. They are on the two
sides of the press-button switch unit, which is
indicated im our under-chassis view and shown
in detail in the diagrams (col. &), where the upper
diagram shows the side seen in our photograph,
and the lower one the other side as it is seen
when the unit is freed and turned over on its
connecting leads. .

The unit is freed by removing the three nuts
and boits (with spacing collars) holding it to
the front chassis member, but the outer L.W.
press-button knob must he removed (by heating
plunger stem with a soldering irom) before the
unit can be extracted. The action of the
:witqpe:a is explained under ‘*‘Cirenit Descrip-
ion.

§6-831 are the wavebhand and manual/auto
rhange-over switches, ganged in three rotary
units beneath the chassis. These are indicated
in our under-chagsis view and the separate illus-
tration of the coil assembly, and they are shown
in detail in the diagrams in col. 1, where they
are drawn as seen from the rear of an inverted
chassis. The table helow gives the switch
positions for the four control settings, starting
from the fully anti-clockwise position of the

— i e L N, AN NN I NN I BN BN B BN BN BN R e T e e e e

Plan view of the
chassis. Fuse F1
is on a panel
mounted on top
of Lz2o, while
fuses F2 and F3
are on another
panel mounted
on the chassis
deck., $S38 and
S39form asingle
unit with the

volume control
Ri18.

b WE O mmm mmcam mmmEm Em ram mm imle - Em oEm TER I E AR TEE FERL AN R RN B Em chEL N o o e e b e e B B B B Y e e e W W

R 7 T T TTEN MR T T T R R R N R L S —

87

- - . - . JR— [ — . - — " ————

5% Sdx “TS3x—T—52x7]_ B
| 53b 59aS4b S4a|S3b S3a| S2b 52a SIb St
¢ S4c S3c s2c S
SE

=y
[ 53]
Diagrams showing both sides of the
press-button switch nnit. Above, as
seen 1n our under-chassis view ;
below, as scen when the unit is
unbolted and turned over on its leads.

A_VH_V/

54d|| 53(_"" SEd[

control knob.
closed,

$32-836 are the tone control switches, ganged
in a single rotary four-position unit beneath the
vhassis, indicated in our under-chassis view and
shown in detail in the diagram inset with the
waveband switch units in col. 1. This unit also is
viewed from the rear of an inverted chassis. In
position 1 (fully anti-clockwise, deep tone) $33
and 836 close; in position 2, 8§32 and $356 close;
in position 3, S35 closes; and in position 4, $34
closes. Otherwise they are open.

Goils.—All the R.F. and oscillator tuning coils
(L1-L.14) for manual tuning are in eight small
iron-cored units in a vertical assembly forming
one end of the under-chassis compartment, with
their trimming capacitors and other associated
comyponents. '

This assembly is shown in a separate photo-
graph beside our under-chassis illustration,
where it takes wp approximately the position
that it would adopt if it were hinged at the
chassis deck and let down like a flap. The assem-
bly can be removed if necessary, but coil replace-
ments can be made without disturbing it.

The oscillator circuit coils L21-L26 for auto-
matic operation are mounted directly on the

A dash indicates open, and G,

Switch Table

1 .
SSW. MW, | LW,
S S

Switeh Auto,

C

by Yo —
w0 —
. 810 i c

C

|

el

=11

| =12 |
813 |
=14 |
=15 |
516 ~.
S17 !
e Ba
=19 |
S20) |
=21 |

| NP2

i 2 .

: ~23 |
=320
N20
=27
S98
™20

. 30

XA

ot lllofl[llelilloelillof!]
Ll lellftlellleol ] lel il

oijoolllololllolll]|o
lolojjiolol 1ol

press-button switeh unit assembly, together with
the associated pre-set capacitors. Their adjust-
ments are indicated in our under-chassis view,
Scale Lamps.—These are two M.E.8, type
lamps, with large c¢lear spherical bulbs, rated
at 12 'V, 24 W (200 mA). They are shunted
by a wire-wound resistor of 209¢} {(R36).
External Speaker.—Two sockets are provided
at the rear of the chassis for o low impedance
(abont 3Q) external speaker, A screw-type
switch 837 is provided with them to mute the
internal speaker, one side of the speech coil
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Under-chassis view, with a separate view (left) of the coil assembly when seen from the remote end of the chassis,
The four lettered tags on Tr1 agree with the markings a, by ¢, d in the circuit

looking over the output transformer Ti.

diagram overleaf,

circuit being connected directly to the earth
socket E.

Fuses F1, F2, F3.—F1 is the H.T. circuit fuse
in the cathode lead of V5. It is a standard 14in
cartridge type, rated at 500 mA, mounted on a
panel on L20. F2, F8 are mains input fuses,
rated at 1 A each, and mounted on a panel near
L20 on the chassis deck., They are lin long.

DRIVE WIRE REPLACEMENT

Two wire drives are used in this system: the
gang drive, and the pointer drive. The sketches
beilow »how the course takem by each drive.
The length of the gang drive wire is (uoted
by the makers as 243in and the length of its
tension spring jin when contracted; the length
of the pointer drive wire is given as ¥33in and
ita spring as J12in contracted. Replacement

L |
+
L]

b &
i

Diagrams of the two wire dnive

systems, as seen from the front.

Left, gang drive (with plan view
above it) ; right, pointer drive.

wiregs can be obtained from the makers, part
numbers B32417/2 and B32417/1 respectively.

To obtain acress to the rear of the drum,
remove the light exciuding plate (three set-
screws) first withdrawing the scale lamps,

To obtain access to the front of the drum,
remove the glass scale panel (four phosphor-
bronze clamps with rubber liners held by four
gset-screws); turn the gang to maximum. and
remove the four set-serews holding the hlack
sprayed scale backing plate behind the glass,
lowering it about an inch so that the seale
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cursor-bar pointers pass through holes provided
for them at the tops of the vertical slots.

With the gang at maximum, the drum should
take up the position shown in the sketches,
When fitting the wire, care should be taken
not to kink it. When replacing the scale glass,
the pointers should coincide with the top cali-
hration marks at the high-wavelength ends of
the scales. See that the glass rests squarely
on the felt base provided; see that the felt
spacers are in position on the backing plate;
and ensure that the rubber liners are in position
where the clamps grip the edges of the glass.

CIRCUIT ALIGNMENT

1.F. Stages.—Switch set to M.W. turn gang
and volume control to maximum, connect signal
generator via a 0.1uF capacitor in each lead, to
control grid (top cap) of ¥1 and chassis, feed
in a 460 kc/s (652.1 m) signal, and adjust the
cores of L18, L17, L16 and L15 in that order for
maximum output.

[.F. Filtter.—Transfer signal generator leads to
A and E sockets, discarding the 0.1uF capacitor,
feed in a 460 ke /s signal, and adjust the core of
L1 for minimum output.

R.F. and Oscillator Stages.—VWith the gang
at maximum, the pointers should coincide with
top calibration marks at the high wavelength
ends of the scales. They may be adjusted by
slackening the wire clamp (two set-screws) on
the rear of ihe cursor carrier, and sliding the
carrter up or down the drive wire. Access is
permitted to the carrier if the metal light ex-
c¢lunder plate is removed (three set-screws).

All trimmers involved in the following adjust-
ments are grouped on the outer side of the
il assembly which forms one end of the
chiassis, facing the speaker chamber. These ad-
justments are identified in the sketch (col. 6}),
which shows this.end of the chassis as seen
while in the cabinet, from the rear, after re-
moval of the guard strip.

S. W.—Switch set tc S.W., tune to 20 m on
scale, feed in a2 20 m (15 Mec/s) signal, and
adjust €51, then C47, for maximum output. Ii
two positions are found for G861, use that involv-
ing the lesser trimmer c¢apacitance. Tune to
0 m on scale, feed in a 50 m (6 Mc/s) signal
and adjust the cores of L12 and LS for maxi-
mum output. Repeat these adjustments until
no improvement can be obtained.

T.8.—Tune to 14.62 m on ecale, feed in a 41.5
Mc/'s (7.23 m) signal, and adjust L8 for maxi-
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The speech coil connections are brought out as a pair of flexible leads.

mum output. A 75 dummy load should be
shunted across the signal generator leads. If
a suitable signal generator is not available, L8
may be adjusted on the transmitted television
sound signal,

M.W.—Switch set to M.W., tune to 250 m on
scale, feed in a 250 m (1,200 kc/s) signal, and
adjust €52, then €48 for maximum output. Tune
to 500 m on scale, feed in a 500 m (608 kc/s)
signal, and adjust the cores of L1§-and L6 for
maximum output. Repeat these adjustments
until no improvement can be obtained.

L.W.—Switch set to L.W., tune 1,000 m on
scale, feed in a 1,000 m (300 kc/s) signzl, and
adjust C53, then C49 for maximum output. Tune
to 1,800 m on scale, feed in an 1,800 m (166 kc/s)
signal, and adjust the cores of L14 and L7 for
maximum output. Repeat these adjustments
until no improvement can be obtained.

Press-Button Setting |

Numbering the press-buttons from left to
right as seen from the front, the range of each
is as follows: 1, 200-308 m; 2, 283-448 m,; 3,
342-560 m: 4, 1,160-1,580 m: 5, 1,430-1,986 m.

To set any button, remove the press-button
escutcheon (two set-screws) from front of
cabinet, and switch set to auto. Press the ap-
propriate button, and adjust the uprer screw
(oscillator coil core), then the lower (aerial)
trimmer, preferably using the desired transmis-
sion as the signal. Bear in mind that the chassis
is “live " to the mains,

Sketch showing the positions of the
various trimmers, as seen from the
rear of the speaker chamber.



