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The appearance of the Kolster -

Brandes ER30 table model.

N electronic variable tone control
circuit is interposed in the AT, am-
plifier of the Kolster-Brandes FR30,
between the frl't'-;illilriiﬁl:l' and the outpul

tifier) 3-band superhet designed to operate
from A.(. mains of 200250 V, 50-100 c¢/s.
The waveband ranges are 16.3-61.4 m, 187
585 w and 732-2,110 m.

Provision is made for the conneclion of
a gr'({ll]l![‘illll’l[' Ilil'l(-lip :]ll[] an l’.\h’Tl].‘i'!
speaker.  The internal speaker can be
muted, and the gramoplione pick-up may
b left permanently connected.  The in
ternal speaker is a 10-inch model.

The FG20 iy a multi speed autoradio
gram employing an KRS0 and
the same chassis is used as the radio ve
ceiver in the FT50 television receiver,

Release  dates and  original  prices
ER30, dugust g0, £210 08 vd, increased
February 1950 lo f22 48 5d, and
Febrwary 1951 Lo £24 145 8d, then Apnl
151 ta L2 o1gs Od; Flizo, December
1950, £51 s g, inereased Pebraary 1951
to f55 38 1d. Purchase lax extra,

CIRCUIT DESCRIPTION

Aerial input on M.W. and L.W. is
“hottom " coupled via capacitative poten
tial divider comprising €1 and €2, the
effect Iu-l' L2 being nc;.{ligri-_lc at. these fre

chassis,
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(M.W.) and L5, G29 (L.W.). On S.W.,
acrial input is inductively coupled via L2
to single-tuned circnit L3, CG29. L1 and
R1 shunt the acrial circuit.

First valve (V1, Brimar 6K8GT) is a
triode  hexode operating as frequency
changer with internal coupling.  Oscilla-
tor grid coils LB (S.W.), LT (M.W.) and
L8 (L.W.) are tuned by G30. Puarallel
trimming by G31 (S.W.), 632 (M. W) and

C33 (1..W.); series tracking by G
(M.W.) and €8, C11 (L.W.). Inductive
reaction coupling on S.W, by L9, Capaci

tative coupling on M.W. and L.W. across
the common impedance of G11 in grid and
anode cirenits,

Secand valve (V2, Brimar TR7T) is u
double diode BRI pentode operating as
signal detector and LF. amphfice.  The
pentode section is coupled by tnned trans-
formers G4, L10, L11, C5 and C13, L12,
L13, C14.

Intermediate frequency 465 ke/s.

Audio frequency output from diode sig-

nal is developed across the manual volume
control R18, which acts as the diode load,

valve, The receiver is a 4-valve (plus rec- quencies, (o single-tuned civcuits L4, €29 and passed via coupling capacitor G17 to
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control grid of triode A.F. am lifier (V3a,
one halt of double triads WIE Brimar
6SL7GT), whose cathodg \Witduit \is\Lonl-
mon with that of V2,

Provision is made for the connection of
a gramophone pick-up via §15 across R14.
In addition to the change-over action of
§14, 815, radio is muted on gram by the
opening of 8§13, inserting RT into the IT.T.

T1 secondary winding fed back to V3b
[biag-rdsiston 3y

catliode~cire

LT

wave
EX5GT), with smoothing by electrolylic

tral grld cir
il is snpplied by T.H.C. full

ih yig=the
md,yuhgm
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cure

rectifying  valve

(vs,

AL ‘827 ddfods!

Brimar

capacitors 625, G23 and resistor R26.
Lesidual lmm is nentralized by passing
t,lin H f é rent, t.lnuugll a section of the
outpul fransformer primarvy winding, A
single secondary winding on the mains
transformer T2 ','uljplltq all valve heaters,
melnding the rectifier,

COMPONENTS AND VALUES

feed cirenit to screen and both anodes of
V1.
D.C, potential developed across R14 is

tapped off and fed back via a decoupling | RESISTORS Values  Loca- CAPACITORS Values  Loca-
circuit, as grid bias to F.Cl. and LF. ) | tions N tioms
valves, miving aulomatic gain control, hunt N +TRQ | G3 ! T 000508 | G

The control grid of the cathode ray tun- -1--tu||1-hnu Ilzll:ﬁi | I;: } Aerial coupling 0-003uF | Ga

AreEie~ |

ing indicator (T1, Brimar 8U5G) 15 con- 3, Teed s700 | Fe 1 }_‘It H‘t]:'l‘"]""‘t';l:l" ”;H;';“f: ;';
F . N : el e 2708 2 I K. fVIES 200p K

Il('l't(‘lll Lo Iilll! .'\.{1._1 . line, so Il-h.j.l- ts ITH V1 one, CLG. 47k o 5 |f  tuning { ‘.ZURI;E" Al
potential rises negatively as the incoming R6 l}.w]. shunt 1-'.':13 :E B :; cath, by-pass ... 0-02ul 3
e inereases R Radio muting 470k i ' "1 ose, (.0, 10UpK F2
signal strength increases. _ ) RS | Ose, anode feed a3kQ | F2 ' A decoup. - | 002uF | k2

Resistance-capacitance  coupling  via 19 Ose. stabilizer li}il!.l | 1‘: ; L.W. ose, tracker... 200p 1 Fi
clectronic tone control cireuit employing R10 S, feed <o RZRO = 0 Oscillator coupling 4| 200pF | Fi
a second triode valve (V3b) between V3a i“ﬁ -'I‘-b imu;:‘f:'-‘llll“ll# Z2Miy | FZ l } { 330pF | F3

47k} E2

V2 5.6, decoup
220k} B

) 0-02uk F2
and tetrode output valve (V4, Brimar R13 Sl LF. trans, 2HpF | Bl

P. U, shunt
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6VEGT). The output from V3a is devel- I tnlnm: control u;.ll:.l\lﬁi ‘i;l’ : i l‘l!nli:lg} L00pE 141
. . { ML Z ) § + hy- 5 .. . § o
oped across the potential divider C18, %H‘; ; 06 | K3 ] 1 ;‘ 'mvf].;:,l’llh' ::"1.::: :“;
R18, R19, R20, C19 and fed o V3b con- R17 | V3h auode load ... 220k E2 7 } AT i,l“u Jlin IRUECTETT F2
trol grid via R21 from a fixed position, R1s 470k} f::: iy PHRE o ) 001pk | E2
e outpul across Lthe resistance arm, A Tone correetors SO b9 - Toue correctors ; y & .
Ti fpul ] | R’I9 Ly -m.} i N; " 0-0luk | D2
R18, R19, R20 appears also across R22, | 131 ois (B3 5 ; 180pF | D)2
" 9, appeirs also aeross 1 r21 ':’.Ul!kﬂ [l; 21 ’A.l' . coupling OOl E3
whose slider can tap off a variable amount R22 %I'.Eliglhirllmﬂ -'::’“tﬁ D2 i El"'fe "“r"ez'f"" - Spk 12
; o ] A A 5 I T R23 '3b G.B. ... ; 4Tk 52 VI smoothing Al i
of the signal across the arm and feed it E24 | vib anode load 220k0) | E2 * V4 cath, by-pass.. 25uF | E3
via G20 {0 the control grid of V3b, modi- Ra5 VG i | 470kQ | E3 * | ILT. smoothing ... 32uF | D3
fying the fvequency response of the coup- R26 | H.T, smoothing Lok | K3 $ o 8.W. aerial trim, ... WpF | 63
ling. | B2y T1 shunt | 47k} k2 + M.W. aerial trim.... H0pr | G
= ; ; R28 V4GB, .. 2400 | K38 252 1 LW aerial trim, ... 40pF | G3
I'he overall response of V3b and V4 is | K29 7.6, anode feed .. ’ IME} | 201 | Aerial tuning A | — Al
further maodified by output voltages from | I Ca0t | Oseillator tuning .. —t Al
y ! & €31y S.W, ose. trimmer H0pF | G
Cazp | M.W. ose. trimmer opr | G
l:i:if LW, ovse. trimmer =pk Gl
' E * Electrolytic, 1 Variable. t Pre-set.
. Circuit diagram of
| the K.-B. ER30. | —==t=
| On MW. and | OTHER COMPONENTS Values | Loca-
1 L.W. the aerial | I B tions
| coupling consists | L1 Mod. hum filter ... 16-0 G
| £ th . | L2 5.W, aerial coup, ... — G
i of the potential I3 = G4
| divider formed by irl, } Aerial tuning coils... { 'tjt: :.:
I | i
C1and C2. V3a ! i‘.: Oscillator  tuning ';-u t.‘.i
and V3b are two | t;\ coils R0 l-‘-:1
halves of a double | HU 8.W. reaction o dl-l‘lr-i- i s ,I-\;
triode valve, | L11 }““'“' trnng; Bw' 36 | Al
: I 2 . 45 B
. V3b, operating as | i1 |} 2nd L¥. trans, { ri -l
:0 '. an electronic | Lil4 ‘i]u ech coil A ITU —
T | tonecontrol. In | g b I s00 | Es
| some models the | i.l - =
} i Primary (hlt.\IJ 450
i cathodes of V2 H T2 { H.T., see., (total) ... RIS 1
| and V3a go di- itr. secondary ... 03
- L =cd T 81-315 Waveband switches - G2
s | rectly to chassis, | 816 Speaker switeh | =
' and R16 and C15 | 317 Mains sw., g'd R22 — (iR
11 r 1
| are omitted. C22 | —
i also may be !
| omitted. This Vo T i
| circuit diagram | i Dealers are revuinded that the |
V5 | applies also to the | component numbers used in the |
o | FG20 autoradio- I above tables may be different from i
. ; ! gram and to the | those wn the makers' cirenil dia- .
| FT50 television | L grany. If our component Hmu!r_r.'rn i
i broadcast  radio | ioare iused, .t‘hf'n:jr».':'. when urdw:'u,r; '
-/ i redeiver. | ' spares, il 15 advisable o mention i
o) i i I the fact, i
- - H 1 ) 1
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VALVE ANALYSIS

Valve voltages and currents given in

the table below are those measured on our

receiver when it was operating from A.C.
mains of 230V, with the voltage adjusi-
ment set appmprlai,e]v The set was tuned
fo the high wavelength end of M.W. and
the volume control turned to maximum,
but there was no signal input.

Voltage readings were taken with an
Avo Electronic Testmeter, and as it draws
no appreciable current, allowance must be
made for the current drawn by other
meters.  Chassis was the negalive con-
nection,

The targei voltage on the cathode ray
tuning indicator was 220V, and that on the
triode anode 11V. This latter rises iuo
about 40V upon the arrival of a signal.

Anode
v mA l v IIIAI v

Berecn Cath,

Yalves

[ 210 27
V1 GK8GT Oseillator 135 | 50 e
BE 32

Ve 71{? + 210 w7 110 | 1-3 0-85
\ n 80 05 — — 065
l)‘sL?lJ"l 150 037 ] =
V4 GV6GT l 230 HERT) 210 1456 -4
VHBXHGT 2361 — —_— 2450

1 AU, volts, each anode.

GENERAL NOTES

Switches. §1-812 are the waveband
switches, and $13-815 are the radio/gram
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Diagrams of the waveband switch
units, drawn as seen when viewed in
the directions of the arrows in our
underside view of the chassis, On the
left is the associated switch table.

g ol the chassis, where they are identi-
fied by the numbers 1 and 2 in diamond
surrounds.

The diagrams (above) show these unils
in detail. They are drawn as seen when
viewed in an inverted chassis in the direc-
tions of the arrows in the under-chassis
view. The table in col. 1 gives the switch
positions for the four control settings,
starting from the fully anti-clockwise posi-
tion of the control knob. A dash indi-
cates open, and G, closed.

§16 is a screw-type switch for muting
the internal speaker. 1t 15 mounted on a
panel carryving the external speaker soc-
kets on the back cover of the receiver.

8§17 is the Q.M.B. mains switch, ganged
with the tone control R22.

change-over switches, ganged in two Scale Lamps.—These are two M.E.S,
rotary units beneath Llw chassis. These  {ype lamps, with clear Lubular bulbs, rated
units are indicated in our underside draw-  at 6.5V, 0.3A.
B . C
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Plan view of the chassis, showing the socket panels at the rear for aerial, pick-up

and external speaker connections, which
Unrtil these latter are connecte:

cover.

o to a second set of sockets on the back

the internal speaker is open-circuited.

WVMLFAdIo-workshop 6. LK, . . «

srovided on the back cover of the receiver
or the connection of a low impedance
{ahout, 2-40) external speaker. Between
them is a screw-type switch 8§16 by which
the internal speaker may be muted. A
pair of leads from this panel goes to two
sockets on the chassis.

These sockets are connected internally
to the internal speaker, one of them being
vonnected also to the tap on the outpnut
transformer secondary. 'The other is re-
turned to chassis, but it does so via the
external speaker panel and 816, The rest
of its path to chassis is via the earth lead
on the A and E socket panel.

Becanse of this circuit arrangement, the
internal speaker speech coil is open-cir-

cuited if tﬁm plugs to the back cover are
removed, and the internal speaker will be
inoperative unless the earthy socket is
Le rnpma.rllv connecled to chassis.

It is important when inserting the plugs
from the back cover into the Fxt. L.S.
sockets on the chassis to get them the
:lghl way round : the green lead should
go into the left-hand socket, and the yel-
low lead into the right- h.uld socket. In
onr under-chassis view these colonrs are
not, indicated. They would, of course, be
reversed because the chassis is inverted.

DISMANTLING THE SET

Removing Chassis,  Dull off four control
knobs  and  remove four cheese head
screws (with washers) securving chassis
to cabinet;

withdraw chassis to extent of speaker
leads and unsolder them from the specch
coil tags.

Removing Speaker.—Withdraw the lour
cheese-head screws (with lock washers)
securing the speaker to the sub-baffle,
and lift. it out.

When replacing, the speech
should be at the bottom.

coil tags

DRIYE CORD REPLACEMENT

About, five feet of nylon braided glass
yarn is required for a new drive cord,
which should be run as shown in our
sketch in cols. 4 and 5, where the system
is drawn as seen from the front right-hand
corner of the chassis, neglecting obstrue-
tions, when the gang 1s at maximum
capacitance.

A keyhole-shaped aperture near the
right-hand scale lamp, with a slot at the
top, will register exactly with the large
(central) enrsor with the gang ab maxi-
mum when the cursor assembly 1s properly
adjusted, but to see this the cursor must
be viewed directly from the front. A
second similar keyhole registers with the
same cursor when the gang is at minimum
capacitance.

The best way to fit the cord is first to
make a non- bhp loop about 4in diameter
at one end, ship it over the right-hand
cursor, and wax it to hold it in position
temporarily on the horizontal bar.

Then, holding the cursor assembly
roughly in the maximum position, make a
trial run of the cord past the right-hand
pulley, round the control spindle 34 times,
and so on to the gang drum, running
round it until the point is reached where
the cord meels the tension spring, with
the gang at maximum.

Now fold the cord back on itself and
form it into a slip-knot loop that will hold
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Underside view of the chassis. The components associated with the tone control circuit are grouped around the variable
clement R22 on the left. The unreadable switch number ganged with R22 should be S17. The aerial shunt coil L1 is
wound on its associated resistor R1. Diagrams of the waveband switch units, coded 1 and 2 in diamond surrounds, appear
at the head of col. 2.

it on to the tension spring securely. The
cord will inevitably have come adrift from
the drom during this process, but it need
he held no longer ; neither need the eursor
assembly be held.  The tension spring can
he hooked in position, and the other half
of the cord can be vun, starting from the
tension spring and pulling against the
gang stop ab maximun.

Finally, re-run the first length back 1o
the starting puin!. at the cursor, and tie
off the second length to the loop on the
first, as shown in the sketch, winding it
round the cursor bar a turn or so en route,
and fix the joins with wax.

A considerable range of coarse adjust-
ment, can be obtained by sliding the loop
along the bar, and an adequate range of
fine adjustment. is then available by turn
ing the drum on the gang spindle.

CIRCUIT ALIGNMENT

I.F. Stages.—(onnect output of signal
generator, via a 0.1pF capacitor in the
“live ™ lead, to control grid (top cap)
of V1 and chassis.  Switch set to MW,
turn volume control to maximum and
gang to minimum.  Feed in a 465ke/s

(645.16m) signal and adjust the cores of
L13 (location reference B1), L12 (E2), L11
(A1) and L10 (F2) for maximum output,
reducing the input as the cireuits come
into line to reduce A.G.C. effects,  Re-
peat these adjustments.

R.F. and Oscillator Stages, Since the
plass tuning scale is mounted in the eahi-
net, and alignment adjustments have fo
be carvied out with the cha on the
bench, a series of calibration marks are
printed on the front of the scale backing
plate, and readings are made against the
long centre cursor. As these calibration
marks have been omitted in some models,
including ours, the exact positions of the
marks with respect to the datum line,
and the wavelengths they represent, are
indicated in our drawing in col. 6 and
can be pencilled in on the scale backing
plate where necessary.

With the gang at maximuin capacitance
the cursor should coincide with the datum
line, and any ervor may be corrected by
rotating the drive drum on its spindle,
after slackening the two grub screws.
Transfer ** live "' signal generator lead, via
a suilable dummy aerial, to aevial socket.

3'/& turns round
control spindle

Shetch of the tuning drive system, drawn as scen when viewed from the front right-
hand corner of the chassis when the gang is at maximum capacitance. The scale
backing plate is assumed to be transparent.

Printed in England by Cormwall Press Ltd,, Paris Garden, London, S.E. 1.

M.W.—With set switched to M.W. tune
to 500m line on scale backing plate, feed in
a 500m (600ke/s) signal and adjust the
core of LT (Al) for maximum output.
Tune set to 214m line, feed in a 214m
(1,400ke/s) signal and adjust C32 (G3)
and G2T (G3) for maximum output. Re
peat these adjustments,

2l4m 1,714m
BOOmM 500m
20m [ som
MLS LM S
\ i ] 1 1
1 | B |
O ‘ JQ #19"
f— -
FOB
|47 —#l
I 363" = =l
= 72 i |
—— 385" ———™ ;
= re—Datuymline |
| —

Sketch showing a section of the scale
backing plate, viewed from the front.
Exact distances are shown from an
imaginary datum line drawn through
the centre of the right-hand keyhole
opening for the six cursor settings for
the alignment procedure. None of
the markings shown actually existed
in our receiver.

L.W.—Switch set to L.W., tune to
1,714m line, feed in a 1,714m (175ke/s)
signal and adjust the core of L8 (A1) for
maximum output. Tune set to B60m line
(800m line in drawing), feed in an 860m
(350ke/s) signal and adjust €33 ((:3) and
C28 ((i3) for maximum outpub. Repeat
these adjustments.

§.W.—Switch set to 5. W.. tune to 50m
line, feed in a 50m signal and adjust
the core of L6 (Al) for maximum ontput.
Tune set to 20m line, feed in a 20m
(15Me/s) signal and adjust G31 (G3) and
G26 ((i3) for maximum output. Repeal
these adjnstments.





