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“TRADER” SERVICE SHEET

buttons are provided. The PBISIU is the PRI&G litor circuit only in connection with the A.F.C.

with a Philips vibratory converter for D.C, circuit, and will be dealt with shortly,  Third

operation.  Details are given overleaf, vilve (Y3, Ekco ¥YP4A1 or Mullard VP4B metal-

Releasge date, all models, 1938, Original prices: lised) iz a variableemu R.F. pentode operating

PBi1s%, £18 2z dd.; €380, £16 bs. 6d.; PBISAIT, as intermediate frequency amplitier with tuned-

£15 43, 6d. primary, tuned-secondary iron-cored transformer

couplings €4, L16, L17, €5 and €17, L18, L19,

CIRCUIT DESCRIPTION C18. A further tuned secondary cirenit L2, €22,

remote from its primary but coupled to b by

Aerial input on M.W. and L.W. iz via €1 the link coil L20, iz the radio signal channel to

(MW, or L1 (LW.), to tappings on the the diode signal detector.

primary coils of a band-pass filter circuit. Intermediate frequency 1265 ko s,

Primary coils L2, L3 are tuned hy €425 secon- The output from secondary winding L19 which

g L7 by €46, Coupling by mutual in- is centre-tapped, iz divided virtually into twe

ary and sccondary windings. halves, and the two outputs are applied to the

. n!l]l]l]’l-\ m by GA0 on MLW, two diodes of the double diode valve (Va, Ekco

SW. input 1z via coupling eoil L4 to 2041 or Mullard 2D4B metallised) “|IH']I has

single-tuned circuit LS, G46. At ¢ cathodes and acts as the discriminator
First valve (V1, Mul'lard metallised TH4A) is for automatic frequency correction,

= # triode-heptode operating as frequency changer When the intermediate frequency signal is

The Ekco PB189 and PB189U. with interval z--.uurplius_;, Triode oscillator grid  exactly 1265 ke/s, the \'u]t:\ue‘.ﬂ- applied to the
coils L10 (S.W.), L1 (M W), and L12 tL.\?’ anodes of V4 from L19, €19 are equal and of

ure tuned by C48., Parallel trimming by €48 opposite phase, amd they produe

3 UTOMATIC frequency correction is nsed (8.W.), 650 (M.W.), ami €51 (L.W.); scries drops along the diode load re

equal voltage
tors R19, R20
These in the cathode eireuits, but as these are con-
hutton motor uluu trackers are fixed, but the coils have ui)u-!..ﬂ le nected in opposition they cancel out, and there

in the Ekco PBIS) to ensure accurabe tracking by €10 (M.W.) and C11 1L\\
tuning with the press

The receiver is a f-valve (plus iron-dust cores, i= no  potential dilference between the two
S-band superhet with press-button  aut Reaction coupling from anode by eoils L13 cathodes . _
tuning for ten M.W, amd LW, stutions. (S.W.), L14 (M, W,) and L15§ (L.W.), the longer- It as a result of motor tuning the oscillator
8. W, range is 15-50 m. wavehand coils 1u.|u;: short-circuited’ by switches circuit slightly off-tune, the LF, produced is

The console version (820 employs an identical S§20, SN when not in use, not exactly 126.5 kefs, but something above or
chassis except that the tone control is in a Y2 is a triode valve (¥2, Ekeo Td41 or Mullard below it, and ||r||l1-1 these circumstances lllletiu.ll
differer position  and  eleven  station  press 354V metallised) associated  with  the oscil- voltages are applied to V4, resulting in un-
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Circunt diagram of the Ekco PB189 motor-driven press-button tuning superhet. It applies also to the C389 console, which has an eleventh tuning
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Under - chassis view.
The waveband switch
numbers are indicared
by arrows and numbers
1 and 2 in circles.
! The two small assem-
blies have been tilted
artificially to show
their contenrs.

1
1
I
1
1
1
1
I
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e L M
halanced voltages across R19 and R20, =0 that intermediate frequency is high or low, Sinee V2 On 5.W., 822 opens and breaks the heater eir-
there is a polential difference between them. anode eurrent. flows through L8 on M.W., or L9 cuit of ¥4, and renders the valve inoperative.
Oue end (R20) is connected to chassis, so the on L.W., and these coils are coupled to the Un manual operation 836a short-cirenits. the
other end (connected to the meter pin) becomes osgillator circuit tuning coils, the change of A.F.C. control line, so that A.F.C. operates only
ositive or negative with respeet to chassis. eurrent will cause a change in the inductance with motor tuning,
‘rom it a control line Is taken wia decoupling of the tuning coils In such a direction as tor Djode second detector is part of double diode
circuit R18, €12, R13 to the control grid of V2, correct the frequency error and produce an trivde valve (V5, Ekco DT41 or Mullard TDD4
whose anode current consequently varies if the intermediate frequency of 126.5 ke /s, metallised). Audio frequency  component  in
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Tuning burtton, and to the AC/DC model PB1 89U, which has a special mains transformer T2 and a Philips tubular converter for D.C. operation, .
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mal
section,

vin A.F. coupling m]mmtnr C26 aund
volume control R24 to C.G. of triode
which operates as AF. :|1nplilicr.

Tone compensation for changes in setting of
volume control by R25, G28. [.F. filtering by
€23, R21 and €24, Provision for the conncetion
of 4 gramophone pick-up across R2a,

Secomd diode of V5, fed from V3 anode via G27,
provides D.C. potentinls which are developed
across lond  resistors R29, R3I0 and fed hack
through decoupling eirenit G.B. 1o F.Cooaml
LF. valves, giving aulom volume  control.
Dl voltage, together with G, for tricde
scction, is derived from the drop along R26 (n
cathode lead to chassis,

Resistance-capacitunce  coupling by R28, 30
and R31, R3I2, the two resistors glving a step-
down l.‘lnljlrlilu.'. hetween Y5 triode and pentode
output valve (V6, Ekco 0PA2 or Mullard PenAd),
Whistle suppression by low-pass filter L22, G311

in anode cirenit. Fixed lum' correction by €33,
awnd bl ; R33, €32, in anode
n for ‘t.ilv con on of w low-

speaker aeross speech coil
winding of output transformer T1,
switeh §24 permitting the internal speaker to
be muted it desired,

A secomd sceondary winding on T1 provides
voltages which are fed back through a filter
cireuit R35, R3I6, €35, RIT and applivd in nega-
tive sense vi:l R24 to V5 triode control grid
eirenit o oaml LW, On 8S.W, 823 closes,
short .rr:.llltmp: the coupling resistor R37 and
dele he feed-hack signal, bhut R3§ prevents
the switeh rteeireniting  the secondary
winding, On  gram, negative feed-hack 15
n{;tlmml the user being advised that he wwill
abitain greater output nwpon switching to 8.3V,

H.T. current is supplied by full-wave rectify.
ing valve (V7, Ekco R41 or Mullard DW4/ 350).
Smoothing by iron-cored choke L28 and (’|(11TU
Iytic capacitors C36, 037,

Automatic Tuning

The mains transformer T2 Is equipped with a
special secondary winding to drive the tuning
motor, and one end of the wiwling e is con-
nected directly to one of the motor terminals
Z. The other end of the winding ¢ goes via
switeh 836X (which is closed when the manual
(white) button is out) to the frame of the
mtton mnit and chassis,
onter ends of the motor windings
¥, are conneeted ecach to one of th
eircular  commutator plates on the
dise, which is mounted on the spindle of the
tuning gang. The motor runs if one of these
plates iz connected to chassis, the direction
of rotation depending uwpon whether X or Y
is involved,

IT hmtton 3 in our cirenit diagram is pressed,
switeh 828 cluses, connecting contact eolip 3§,
and thus the commutator plate ¥, to chassis,
the motor runs, and as it is geared to the
selector  dise, this also turns, the direction
heing such that the upper gap between the two
plates travels towards elip 3 until it reaches it,
‘hen the motor it 1s broken by the zap
uml the motor «tn;n. In turning the disc, the
motor turns the gang and tunes in the required
station, any inaccuracy being correstod hy (M
AF.C. cirenit deseribed  earlier,

If the white manual or ** Knob Tuning ™ Tut-
ton iz pres=ed, $36a and S$36h close, and SIEX
vpens, disconnecting the chassis end € of the
maotor  =v ary, =0 that Lthe motor cannof
run.  Tuning then performed in the normal
manner hy hand.

In order to suppress vario noises  which
may oceir ll e process of tuning, S38 closes
and  =hort-c A24. At the same time 8§37
closes and suppresses the AV.C, cirenit, Both
ol these swite : nre operated hy the thinst
of the motor s He, which eloses them only
while the motor is running,

VALVE ANALYSIS

Vulve voltages and currents given ll: the tible
helow are those quoted in I:lre m: xk. r's manaal.

from sh

Apnode | Anede | Sereen | Sereen
Valve Voltage  Current | Voltage | Current
(V) (mA) (Vi ()
. gs0 | 22 3| . | .
| VI TH4A { Oseillator } a0 a2
130 b0
‘ V2 T41 220 2.0 — =
Vi VP41 240 10 2500 40
| V4 2Dhi — = - =
V5 DT4l 1m0 | 24 - =4
Vi OPaz 240 32:5 250 ol
VT R J004 — — |

1 Each anode, AU,
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14 S0, I'I'[]fltlt‘ 1 il' i

R15 Vi oG, deconpling

R16 Vi fixed G. I, resistor

RI17 Vi anode H.T. feed

RI& iseriminator  load  de-
conpling

n19 } Vi diseriminator load re-

120 sistors

R21 LI, stopper

R22 Vi lmuldimleln-ul

R248 AF, feed resistor

R24 Manual volume control

R25 Part of tone compensator

e '.-}'rlinli" G.B.; AN.C.de-
ay,

n27 Vo triode anode deconpling

R28 Vi triode anode load

129 }\ v ALV diode load re-

R30 sistor ..

}:'%_I) }\u (AXEN pdru'ntml dnnlll

1’as Variable tone control

a4 Vi G.B, resistor

Negative feed-back |Jl}h‘ll-

KRih
a6 } tial divider
R37

CAPACITORS

-

L]
rectified  ontput iz developed ‘WWL- radl@ﬂwopksh@
sistors R21, R22, and that acrd i 5 pa If

RESISTORSN
"1 V1 hept. (., G, livn-uphuu
R2 o
s | V2GR potent ial divider
LS resistors
| L] -
[ V1 8.0, HT, feed
RT Vi i\ld h I, resistor
= V1 oose. O, (3, resistor
e T] tr: |T}n s, 8
K10 V2 unode HUT. feo
Oseillator reae Ilun stabil-

5

{

{

al

Aerial MLW. coupling ;
V1 hept, .G decoupling
V1 AL decoupling x
1=t 1LF. transformer tun
ing eapacitors
V1 ose, O, capacitor
V1 eathode bv-paiss
V2 apodde decoupling
V2 cathode by-piss
Ose, vire. MW, tracker .
Ose, efre. LW, tracker ...
V2 CAL deeonpling .
V1 ose. anode deconpling
Vi CuG. deconpling
H.T. cirenit TLTF. hy-pass
Vi anode deconpling
2nd LI, transformer tun-
ing eapacitors .. %
Phasing capacitor
‘ Vi3 eathode hy-pass

——

Ve T =

PO IS B s 2 o s vt o o o e a5 6 ] 2R 1A 4 20 B

W~
[

R T

1 V4 output reservoir
122 Znd LI, trans. signal sce.
tuning .
} LF. hy pass eapae m:m

V5 eathonde by- -pass
ALE. coupling to 5 triode
AN diode conpling

Part 0!' Lo compensator
v Hmui" anode {hmllpllm.:
¢ eonpling to V6 =5

flter tuning

alle tone control
Fixed tone corrector

Vi eathode hiy-pass

Part of feed-back circnit..

(RR1] } Iunm;z‘ motor

39 eapavitors

(40t | Tmage suppressor . ;
413 | B.-P, pri. MUWL trimmer...
¢4t | Band- ~pass pri, ing 1
(433 | B-P.opric LW, trimmer...
(‘-Hi B.-P. see, MW, trimmer...
453 | Fa-1osee. LW, trimmer ...
C46F | B.-P, see, and 8OW. tuning
(471 | Aerial cire. 8. \'_- trimmer
48t | Oszeillator cirenit. tuning...
(493 | Oes, cire, 5.W., trimmer. ..
Ca0E L Ose, cire, MUW.L trimmer ..
513 (s, cire, LW, trimmer...

* Blectrolytice, 1 Variable.

il

| 000025

e |

: {]

Values

{ohms)
1,000 (N E
25,000
25,000
15.000
1,200
30,000
201
100, D0
S0 000
1 5.001)
20
S,000
250,000
20,000
1,000,000
S00
1,000
100,000

0, 0061
00,000
100,000
100,000
A0,000
1,000,000
A00,000
1,000

10,000

500,000
A00,000
Ta0, 000
100, 00
2 '\E! L0

Values
(ul™) |

(-1
-1

01
00014
000014

0-1

0-1

0-1
000165
00008 |
0414

0-1

044

i1

002
O-00014
D014
00001
01

01

00014
DLRATAT
00002
200
001
000001 5
G001
2:0

1
005
1

| 0002

} T smoothing l-u]:nciic:n "i 0
shunt oz
0-02

Al
iz
=0

% Pre-set.

p y C()U'H-Iq « .E\lI;JNIGN’l‘:\i l

A mu'mi.

Values
(ohms)
(A Aerial LW, coupling coi 30,'_)1‘
:“1}' HBand-pass primary mils{ EFI&
1.4 Aerinl 5.W. conpling eoil 02
LA Acrinl 8.W. tuning v'-il Very low
Lt Band-pazs 25
L7 seeondury rm!t— 25-0
() W 190
L& 00-0 |
110 | S W tuning coil Very low
ELLC || 0 \\ tuning coil 20 |
L1z 2y L\\ tuning coil a0 |
Lis o eoil Very low
111 ion eoil .. 10 |
L.15 TLW. rmtt]ou}t;;hili 42;;
11t 5
L7 } 18t LF, trans. {Sle(' 150
L1s Prl. 450
L19 |' 2l LI, f 1 450 |
L2o i trans. 1luuphm,:n|l 20
221 Signal see. 400
L.22 Whistle filter coil =00
L2:3 Speaker speech coil ; 2-3
L4 H.T. smoathing choke ... Ga0-0 |
| [ Pri. | ossen |
T1 Output Speech aec. 05
trans. l F.-B. see. $s-0
I'ri., total 330 |
Heater, sec, Very low
T2 Maing Rect., heat. see. Yery low
| trans. 11\10?0“3( total 25
H.T. see., total 460-0
Motor | Tuning motor windings... | t3.
s51-824  Waveband switches .. —
=524 Int. speaker switch ‘
Mains switeh, ganged K38 =
H26-8 Press-button switches ...
H31 }Tuning motor muting —
s88 awitehes

1 Including !,!n, lower end of L. .
* Bither winding, Measured between X and 7
or Y and Z with press-buttons out,

GENERAL NOTES

Switches,—51-523 are (he waveband switches

ganged in two rotary units beneath the chassis,
'lhcae are indicated in our umder-chassis view,
aml shown in detall in the diagram in col. 4,
where they are drawn as seen in the directions
of the arrows in the chassis illus ion, The
table below gives the switeh positions for the
three control settings, starting from the fully
anti-elockwise position of the control knob. A
dash indicates open, and €, closed.

$24 is the screw-type internal speaker switch,
1t mutes the speaker when unscrewed a few
turns. 525 s the Q.M.B, mains switch, ganged
with the tong control R33.

826-835 are the ten station buttons, and S36a,
b and x are the three switches associated with
the manual (** Knob Tuning ) butlon, on the
press-button unit which is mounted vertically on
the chassis deck beside the tuning seale.  S$26
belongs Lo button Xo. 1, and the rest of the Len

station buttons have one switch each up to
Nao. 10, which controls $35.

The eleventh button, which is coloured white
and is at the bottom of the assembly, is really
a manual-auto change-over button  switching to
manual when presseid, When another I-utt.on is
pressed it is  automatically  released, and
switches over to auto. It controls  three
switehes §36a 536b and 536x. S$36a and b close

l switeh | L.W. M.W. ‘ S5.W,
Sl — | —_— Cc ‘
S2 - — C | -
8 Cc —_ — |
b fi = c
bt = c c
i} — —— c
NT c c
bt — Cc —
S0 c = =
"ﬁlfl — Cc
: —_ [ Cc

—_ c

= c =

c — £

= c —

2 ] —_ —

o ([ = c
2 — C

| o e = =

i | - C —

= —_ c

c (=] —_

— — c




Above :  Diagrams
of the waveband
switch units.
Right : Plan view
of the chassis. All
four screened coil
units have core ad-
justments as indi-
cated

when the hutton is pressed; when it is released, ancther across L18. Feed in a 126.5 kefs L.W.
wid 836x closes. (2,872 m) signal, and adjust the cores of L16, [} .-n-..'ilv
im is given of the press-hutton unit Lt? L8 and L21 in that order for maximum ad just
5 s the first ten st merely of a ontput.  Very little movement should be neces
single fixed contaet  which I £ siry, and it s advisable to try half o turn cach m
frame of the unit, and thus to chass wiy to see if any improvement ocears, the L12 for

three switehes numbered
manual hutton are very
need no diagram either,

§37, 838 wre two muting
the tuning motor spindle,
eerl
forward thrust of the

spinidle  against the blades
cunsging them to close, muting Lln
channel and also muting the ,

Coils.—All the bamd-pass

are mounted

are in a
four adju
order in which th

The two LF. transformers L16, L17; L13, L19 . i . it X
L20;5 and L21 are (o thre eened units on the i l‘l‘ Illl'.ll.rlltr::.\ E.I:.IIIPH::]K,:L_I.‘;I to
cha deck, L21 having pur ite can which it the lead-reversing  pr % -6un" ba the '
shares with several oth avoided. & the light
Scale and  Setting ""mp“‘ are all Shoulil the two readings not he similar, some- ey IE\nlal.’””H‘

MUELK, type lamps, with large

rated nt 0.2V, 0.5 A,

External Speaker.Two sockets are
at the rear of the chassis 1

of a low impedance (34

Capacitors C36, csr.._n.m
wet electrolytics in oo single
tainer mounted in a clip through
chitssis  deck,  The  positive

hrought out to tags on

the 16 uF tag being indicated hy

and the 5 4

ing contact when the button is pl'r.\;v-'.
536 controlled by the

amount of end-play. When running,

| socket beneath the
uit coils L8,
reened unit on Ihl. chassis
stments  heing
¢ ooeeur
tion.  The SW coils L10, L13 §
ened umit heneath the i

red w
tug by a yellow washer,
forms the common negative
unit is rated at 350V oworking,

connection.

switches, operated by
which is permitted

1N an un

spherical bulls,

luhu] irometal con

A.C./D.C. Model PBIB9U

: remove
and  ad Gas, Tune to 17 Me :II' Frin
Thiz receiver versian ‘Im ol oty - Popi e b wazher)
sceale, feed in at 17 Mefs signal, and .ni]ll t t
nln which this .\alruu- & mr wns ]llti)dll d .\u|.| €47 for maximum output, librations should 1.,.::::,]\.'.
“. t it is 1!!1!: :m_\nllll the tubul ! now bhe checked at 8 Me/s (50 m) where it metal
_‘“lt"; ‘-‘1;‘ 7850 fishd : '.““ MR, shoulid e found to be ecorrect if previous ad- hottom
-{l"fli'm!r:"- s \{l -'11; lI nsformer ”“'; Justments were effeeted aceurately. Tf tha
il‘l _,\-:,:_',f-e,: .\f:?:‘:“’;]“h.n- iedprch M. W, —Switch set to M.W., tune to 200 m filir
) N on seale, feed in a 200 m (1,500 kefs) signal, the ¢
CIRCUIT ALIGNMENT and adjnst Gs]l] for :||1.|_\I:n||m output.  Tune to al the
A . — 200 m oon tle, femd dn oa 250 m (1,200 Kels) maost
r": Blagenimtwitol, et press the  gigpal, and €44 and €41 for maximum ¢ To free
white hutton (manual), turn the gang to maxi- put. Tune to 500 m on seale, fesd inoa 500 m he

mum, the tone control o high
m. Clip the sig
capacitor
on the tn||:.|p lead to V1 and 'll

v voltmeter Lo Lhe
socKels, a 100,000 ) resistor

control to ma
leads via a (.

! uF

S

a 0.5

the

i
LG,
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i L
PRESS-BUTTON
UNIT 526-536

OSCILLATOR ~
ADJUSTMENTS

=ill CONTACT CLIPS

continue in the direction that shows an

polarity. The two m

b compared shonlil e equal ;

thing is wrong with the discriminator
possibly unequal cmission of the two se

ngs are equal, readjust L19 core for zero re
g precizely.  This adjustment is very

amd it is important that it should he r\:n't.l

a hole in th1 e
condectiors R.F. and Oscillator Stages.—'I'ran er

S.W.—Switeh set to W tune to

or 16.6 m on seale, feed in an 18 Me/

volume (00 ke/s) signal, and adjust the core of L11

—

mum  readings  should
the

. clions
provided of ¥4 or unequal values for R19 amd  R20.

:-<'.|n.m-ti~m When it has heen tublished that the read-

765

EKCO
PB189

OLTAGE

_‘ar,; ILSTMENT

4]

eir 0 mV, and adjust the discriminator secondary
ssembly eoil 9 o for ma um reading, and note

i ¢ The the value; then re: st core &0 that reading
L1Z; L14, fulls to zero, pa amd havcks off the scale.
deck, Reverse the meter leads, getting a positive
n_the reading . and tinue the adjustment
illu= until maximum is ag resched, bt in reverse

Tune
(176.6 ke/s) signal,

JHECE on

Image chcotor
the image rejector G40 may

) i crease.  Disconnect output meter and r viewod
Lo identily and Discriminator Stage.—The 0-10 V seale " 1,441 m
voltmeter having an internal rezistance of not provement
less than LG ohms per volt (10,000 ) must he
i uzed as an indicator for this adjustn :nt, and eneed,
the its leads are connected (in either direction) to on the
I"'-‘h' s the the Meter Pin (imdicated in our plull view of the adjustment
) chassis) amd chassis. Comnect the ** live ' sigual coll as
Ill'hl- nd generator lead olip directly to the top-cap con- L it
1 nector of V1, feed in 120.5 ke = signal at about

will light.
liears  the
slavkening its screw
prosition

La

1.|rl in .L 1 300 m
maximirm HI:It[HJl..

|
|.1|r-,

imagy

mnunt- |

5
Tl:l|l|ifl'li
town Lhe

the
number as its
and slide It

Fomay

m

L.W,, tune
230 ke/s) sig

show it,

:nl_{udni from the
m others from the rear,

Station Sening.
correctly

hutton,
hand.

In this

E to  adjacent
imodated on opposite
i a elip over
clip must
h newly set button by motor
appropriate station-nome
aperture.

keeping
side of the coil
trimming  eml.
l..l!rl m adjustments until no im-

Lrouhle

on

the sta

and
3 Then holding
. press the hutton whose
. when the setling lamp
appropriate elip (it
hutton) by
along the
contact point lie
: rommutator plates, w
position  the

1,400 m
, and

then adjnst
toseale, feed in a 1,700
adjust the core of
the core-
centre when
Repeat the

18 experi-

be adjusted
at g minimum. This
the L1-L7
L I some
front, and

For -nnmp. the contact clips
carrier rails,
up |- ll‘ltl as an indicator,

on set-

tune in

st

from one

inverted.

DISMANTLING THE SET

aye generator lends to A and E sockets .
the umit,  Lile qummy aerial. With the gang at maxi The
| washer, mum, the pointer should eover the ealibration COVET,
The ¢¢ wark on the outside (S.W.) seale line at the sunk-heal
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