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“Service Engineer”

Supplement to The Broadcaster

GEC. 8-VALVE SUPERHET
CHASSIS

G.E.(. 8-valve chassis as employed in
models : Table, BC3480 and 34801.; Console,
BC3484 and 3484L; Radiogram, BC3488 and
3488L. (L. denotes provision for 110/130 volts
in addition to 210;230 volts.)

Circuit.—The H.F. valve, VIS4, canms
ter Catkin [VI), is preceded hy an aerial
tuner with a special H.T. and LF. filter.
Coupling to the first detector is Ly tuned
secondary H.F. transformer.  Bias js partly
fixed and partly AV.CL

The first detector, VMS4, cannister Catkin
{V2) works as an anode bend detector, and
injection of the oscillator frequency is directly
to the grid coil from a separate oscillator

valve. Bias 1s also partly fixed and partly
AV.C.
The oscillator valve, MT.4, clear, (V3)

operates with the tuned oscillator coil in
the grid and the reaction coil in series with
the anode lead.

The 1.F. valve, VMP4, met., (7-pin) (V4)
is preceded and followed by band-pass LF.
transformers (I.F. frequency 125 k). The
I.F. for the A.V.C. anode of the diede is
taken through a condenser from the anode
of V3 and the IF. for rectification from a
tapping on the secondary of 1FTZ.

Bias for this valve is obtained from a
potentiometer across the TL.8. field.  The

centre part of the potentiometer, 1832, is short
cirenited for ' gram ’ to increase the hias
and prevent ILF. amplification, Thig increase
also applies to V1 and V2,

A double diode-triode second detector and
L.F. amplifier valve, MHD4, (V5) provides
A V.CL and the TuF, which is fed throngh an

VALVE READINGS
Aerial disconnected, noise suppressor fully anti-
clockwise,
Yalve, Type. Klec- | Voits. | M.A.
trode.
1 [*VMS4 Cat. Can. | anode 250 2/3
sereen 80 —
2 [¥*¥MS84 Cat, Can. | anode 250 1/1.6
SCLECTH 80 —
3 ML+ ...} anode 150 10
4 VMP4 Mct .| anode 250 5/6
{7 pin) o] aux.ed. 150 —
5 | MHD4 clear .| Triode 190 1
{7 pin) anode
6 ME# Cat. .| anode —- —
7 MPT4 Cat. .1 anode 2} 32
aux, gd. 250 —
*(at. = Catkin. Can.= Canmistered.

June, 1934

This is the console form
of the 8-valve superhet §
receiver made by the §y
General Electric Co.,
Lid. The same chassis
is also used in lable and
radiogram models.

L.¥. coupling condenser, C11, to the velume
control potentiometer.  The grid lead from the
slider has a condenser, C13, included to pre-
vent the D.C. from reaching the grid. Bias
for this valve is obtained from the potential
developed across the ** muting ™’ wvalve.

The muting valve [V6) in an MH4.

The output pentode, MIPT4, Catkin (7-pin},
(V7) has a grid stabiliser and is tone com-
pensated by a small fixed condenser and by
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Top Ieft, is the plan view of the G.E.C.

WAVECHANGE]] = Live 8-valve chassis, The diagram above
SWITCH CONTROL £ SWITCH gives the connections to the smoothing
- choke and ouiput transformer and is
referred o under General Nofes. All
the numbers are not given, but they run
consecttively.
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C32 R g Lo A RI
3 D |3l will ALRIAL
RECT| =D 133 : E
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Should a fault develop TRANS L g7 1o A% 5 c N
in the block condenser C30 p3la= T 13 T
indicated in the under- ~ R 4| =0 4_@
chassis layout on the —2] V7 54 &0 C [I IF}B 5.
right, it is easier and c20 ¢ 0] =2 R ﬁRBZ 34
safer 1o substitufe a RIG & s TRIM 7
fubular condenser sus- Rl? I @ CI] NEXT RASEPLATE
pended in the wir(‘ftg for cr7 ACS;SY;% 35
the faulty section. l:‘ Cis Cil | 7 Thc two assemnblies  of ;esi.ei}:znc.‘:.s
30 N e e el in e gl et
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| A muting valve (V6) is one of the most interesting fealures of this circuit diagram of the General Electric Co.'s eight-valve super-heterodyne receiver.

(Continued from previous page.) side of the mains and chassis, full-wave, 114, 1f the set then works properly a new MH4
a larger one in series with a variable resis- | rectifier, and both smoothing choke and the | should be fitted.
tance forming a toue control. 1.8, field in the negative lead in conjunction Quick Tests. Between terminals on
As usual in recent G.E.C. sets, a male- \\'l'f}l the necessary smoothing cnndc‘u_sers. speaker transformer and chassis (counting
before-break switch is used to render eptional I'o further obviate hum the choke is tuned | ., the top and beginning at 5, see dia-
the use of the internal speaker when an ex- | by the condenser C27 to form a hum trap. gram): (5) mains side of choke, 110 volt
somal LS. e enployed, ALt e (e | g ocial Notes, —The muing vatve con | by (6) AT moothad, 260 vt
f;}‘le‘ out u?; (to revgnt damage {0( the valve. | trels both the H.F., I.F. and L.F, sections {10) V7 anode, 240 volts+.
o p o b damage Lo the [L * | of the set and any trouble in it may sericusly Removing Chassis.—(Table and Console
Bias is from a potentiometer across the 1.8, . ] : "
atte i v QTG - | models) Pull ¢ bs. R ; SCTCWS
field. Hon. but, a5 the set il Famtion ns & Foraiai | Toaels) Tull off kucks, emove fonr serew
Mains equipment consists of transformer P 100 25 a siralg rom undermedth. elease LS. C
; ; i AV.C. superhet with the valve removed, the | cleat.
with IL.F. by-pass condenser between one
first precaution when servicing is to remove Radiogram.—Undo two woodscrews from
the muting valve (V6). mains terminal block. Release leads from
CONDENSERS (Confinved on next page.)
| c. Purpine; [ RESISTANCES ’ o
1 Aerial serics 0L R. Purpose. Ohns
2% V1 cathode o —— e e v
3 V1 grid deconupling 004 1 Avcross aerial input 5,500 I—l I h
i 4 A.V.C. decoupling 04 2 V1 cathode bias... 500 OW to eSt t e
5% | V. cathode ol 3 Decoupling AV, 99,000
6 A.V.C. decoupling Lt 4 Decoupling AV, 220,000 O S
T* V4 grid deecoupling .- 1 5 Decoupling 4.V CotoViand V2| 1 ey, utp'U-t tage
u¥ V1 aux. grid dn-(ouplln" 1 B V2 cathode bias.. - . 1,000 (Continued G maage TE
Bl IF coupling to A.V.C.anode .| 300 7 Decoupling V3 node 9,900 ‘ G . f page i _J B )
10 HY by-pass .. B (TS5 i 8 Grid return of V3 .| 09,000 whole set any serious loss of. emission will
E éﬁ (‘UUDH:E“JIO\ £ ptr. 2 18 ?t‘f‘olull'l"l}-]ﬁ Yt(/ \‘“i‘-* ]l meg. result in increased voltages heing applied to
y eries wi : . 2 Mixed bias lead to e, vl . Ny : :
13 LY coupling to V5 g.'l‘ld 2 11 Decoupling V4 aux, grid . SE000 the remainder of the valves and 1mp‘a1red
14 V3 anode deconpling ... Lom 12 I stopper from Tectifier anode, 2201006 {low) power.
15 Series tracking for oxe., (fixed 13 Tode load 1 meg. As 1t can he taken for grant.ed that the
patt) ... 0003 14 V.. across AC nulpu(‘.of‘dmdo Smeg. o lve Ga - : R, :
16 Series fracking for ose. (fi\mi i5 Decoupling bias to ¥6 ... 1 meg. | valve iz opel A_Lu_l i the ['““Cf't’ mﬂnner‘ n
part) ... 00097 16 _ ) i | the set, aly diminution of the Lmode_ cqnent-
}Z* Pvr()up%ulﬂg(l'y"rld R 11; Pevel . ) 4,[:P(J i | reading of more than ten pev cent. indicates
Jecoupling V1 sereen ... .25 Developing potentials in noise 700 ot the value 3 1 Db 121
10% | V5 oathode T Suppression eirenit that tire valve is losing its emission.
20 ¥5 anode by-pass 02 14 — 5 meg. A
21 LF coupling ¥ato V7 .. .| w1l 2 . 2 e, General Condition
22* Vi anode decoupiing ... 20 21 Part. of V1 and V& sereen ftr, 3,000
23 Decoupling HT'+ Jead L 22 Part of V1 and ¥2 screen ftr. ‘lh 000 Of SEt Reveafed
g; ﬁ%‘ 511100?}13"1" O 1?{5‘1- %} t" ﬂhOl}U fj‘!‘-i‘UUTﬂirlf To this extent the readings given i
smoothing .. L b 2 '3 anode 1.1, coupling CYntal Mlacde 11 o . B
26 AT smoothing . Lo Rel 256 Grid stabiliser V7 . Qu“'k_ lf“”tb_ and ** Valve Readings ” give
7 Across smoothing cholie 17 26 V7 ogrid leak ... <o 330,000 o sure indication of the condition of the set,
20% 1)(.“,”,}‘1}“, hn)h to V7 {two m‘ 27 \"1irﬁt(mi\]c~nntrc:! i 50,000 and particularly of the output valve. Com-
paralle} €33 . 2 25 Artificial load for wse with ex. PR W N H . : L
ag Fixed tone conpensation ‘m“d“ ‘ 4 p:|r|>0n1ut the u.ulmgs obtained with ihose
V7 . N 11 20 esedom control 10,000 given should reveal in which part or parts
30 Tart of tone t(mfml cirenit . 04 30 Part of bias ftr. for ¥7... . 42,000 of the set the trouble lJjes,
31¥ Filter to ex. LS. L2 31 Part of bias ftr, for v . 44,0040 [ . L
39 H.F. by-pass fTom nains LA 4o Part of bias fir. for V... 1 e, To express it Lriefly : L K
38 | Parallel to € 29 2D 5% | Patt of bias fir, for V4., 3,000 A low anode current veading with a high
84 ';rml H’TE 1 primary - 34 Trart Tnf]bmw fir, for V7.. - %ldlf(ig voltage reading usually means that the valve
35 Trip, TR | wecondary - — 1.5, field L OR—— alv T e
36 Trim. 1FT 2 primary . ! — Outpnt transformer prlmm‘wa, s hmlc.)lhl} l('"\rmg (11\,1551011.‘ 1 . 1
§r Trim, 1T 2 secondary ... 7 o 10, 3480784 300 A bhigh H.I.IUth‘ current with a low anode
38 Trim. IF filter ... ... . L Owput tmnsmmmr Primarics, N voltage reading usuvally means that the valve
30 LW tracking on ose. .. - - . 348 . 420 as either 5 reul © s in
40 \ MW tracking on os¢. ... | — — L.F. (hnlu' 400 i hias eibher .m] Open gud crreult or 13 be“g
operated with zero bias,
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G.E.C. EIGHT_VALVE (1) Black and orauge, to (25 and (5) on | spindle. Slacken lock-nut of tone control and
CHASSIS C output transformer. allow contrel to drop in the slot, and anit
( ont.) (2) Joined to (1). can be removed.

oloats.  Withdraw six leads from under side (3) and (4) Joed, grey, to set (casing ol In replacing unit, the washer under the
of chassis and L., plug. ) J26) H.T. —. ) fixing bolt must be veplaced, and the tone
Unsolder the maroon lewd [rom above A. (5) Orange and black, to choke and chassis | control must e fixed n approximately the

and K. terminal block. Pull off knobs and (R3G + 31). ) samne position.
remove cight screws vound the sides (not the {6) Red, to other side of 025 and set Tn the drive there are two cords, a short
rose headed ones). H.L. 4 to VT sox. grid. one passing one and a third times round the
Liit panel ont complete with chassis and {(7) Black, to top terminal on speaker | driving wheel and once round the drive on
switch. the tuning shaft, and a long cord passing

then release panel by uundoing the six rose
headed wcrews.

General Notes.—The condensers marked
with an asterisle in the table are inside
the block condenser underncath the screening
plate at the Iront of the chassiz (underneath).
The low potential sides of all of them ave
joined ut chassis potential.  As repairs to
this condenser invelve reganging ihe receiver
they are not to be recommended.

1t tests show thabt one of the condensers
ig faulty the lead should be disconnected from
the component and an external condenser of
equivalent capacity suspended in the wiring
outside tubuinr $00-vols working type).

The leads to the ouiput transformer and
smoothing choke ave coded. These are {scc
special diagram) :—

Black and rcd, to lowest terminal on
speaker switels,

(8) Ovange and black, to spindle texminal

un speaker switch,

{10) Orange, to set, to V7 anode.

{11) Black, chassiz ecarth,

It is unlikelv that {his section of the
veceiver will ever have to be vewired, but il
any compouent requires veplicement the
shove should facilitate connections,

Tuning Drive.—The complete unib may
Le removed from the chassis.  Fust remove
six larger round-headed screws from the dial.
Turn the tuning spindle iill the aperture on
the wheel is at approximately 7 o'clock and
vemove the serew vevealed.,  Slaclen two grmb-
serews holding driving wheel to condenser

rowrd the dilving wheel (inside) under the
two pulleys on the hottom of the assembly,
up through the clips on the travelling indi-
cator, and then over the two tep pullevs and
bacle to the driving wheel.

Both covds are knotted at one end and ten-
sioned by a spring at the other.  Correct
lengths of the required cord (shiort ov Jong)
cane be obtained from the uearest (I.C.
depot.  In replacing & cord, note that where
the cords touch the wheel first the Iong cord
is behind the short onc. )

Replacing Chassis.—Lay chassis inside
cabinet, veplace four holding serews. olip
cible and press on the knobs.

In replacing the back, the two screws with
“ueclks  fix the top of the panel.

- McMICHAEL A.C. MAINS

Circuit.—The oscillator avd first detector
valve, AC,; TP met. (V1) is an .. pentode
triode, and in front of it is a epecial aerial
coil coupled to a single-tuned acrial coil,

The oscillator coupling in this valve is not
electronic as in o heptode, but is obtained
by means of the coil in the cathode circuit.
A resistance, 12, is connected directly in the
oscillator grid circuit to prevent the develop-
ment of harmonies, Bias is obtained by a
cathode resistance and from the A.V.C.
diode.

Coupling of the H.T. pentode section to
the LF. valve is by band-pass LI. trans-
tormer (irom-cored), frequency 406 ke. The
LY. wvalve, AC/SGVM met. (V2] is biased
by a cathode resistance and by the A.V.C.
diode.

Coupling to the second detector is by
another band-pass L.F. trunsformer, but the
LF. feed to the A.V.C. diede anode is taken
from the high potential {AC) end of the
primary and 15 fed through a condenser, C'10.

The second detector and L.F. wvalve, an
AC/HL/DD double-diode-triode, is used in
the conventional manner. The L.F. is taken
from the low H.F. potential end of the
IFT2 secondary to a load resistance TR1B
and by-pass condenser C11 and to the first
L.F. coupling condenser C12. The velume
control R12 forms the grid leak of the triode
section. Tn addition, a condenser and a
variable resistance (13 and 'R14 ave con-
nected between the [.F. output and chassis
to form a variable tone control.

The triode section iz coupled to the output
valve by straight vesistance capacity coupling.

VALVE READINGS

No signal.

YValve. ‘ Type. , Ylectrode. ‘Vo]ts, ‘ M.A.
1| AC/TP .} anode 215 1.1
aux.grid 115 —
0s¢. anode 130 1.6
2 AC/BGYM ...| anode 242 7.7
sereen 115 —
3 AC/HL/DD anode 160¥ | 1.5
4 AC/Pen .| anode 232 25
aux, grid. 243 5

* A high value of anode resistance may give rise
to misleading readings. In this case current is the
important measurement.

The output pentode. AC/Pen. (V4), uses
cathode bias and js tone compensated by a
condenser and a resistance and corxlenser in
sories across the primary of the output trans-
tormer,

Mains equipment consists of tvansformer,
Westinghouse vectifier used on the voltage
doubler principle with the field coil in the
positive HL.T. lead for smoothing with two
Smid. electrolytic condensers.

Special Notes.-—The suppressor giid of

the H.F. pentode triode valve (V1) 1s econ-
nected to the high potential H.T. cud of the
bias resistance, not to cathode.

The full A.V.C. potentinl is deveioped
across R1l and is fed back to the H.F. pen-
tode section of V1 and to V2 through de-
coupling circuits.

Quick Tests. —Between terminals on

SUPERHET

speaker tramsformer and chassis, connting

from top :
(1) Black, TL.'T. unstmoothed, 365 volts.

{2) Blue, V4 anpode, 232
(3) Green, H.T. «moothed, 243
(4) Red (joined to 3), 243

(1) and (4) ave L.8, fiekl

{2) and (3) output transformer primary.

Between case of Front electrelytic condenser
(C20) and chassis 182 velts (half rectified

voltage).

Removing Chassis.—Remove fuse firom
mains adjustment panel underneath and also
the three holding screws. Take off control
knobs (grub screw) and undo centve holding
screw of switch lever. Do not lose the spring
washer underneath the lever. Toosen L.8.

Continued on opposite page.
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A triode-pentode freguency changer is one of the novelties in the McMichael A.C. mains
superhet.  Another is the use of iron-dust cored coils for the band-pass LF. tuned circuils.





