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T\NO versions of the Murphy 168 series

are covered here, the A168 and the

U168. They are basically similar,
but are designed to operate from A.C.
mains only of 200-260 V, 50-100 ¢/s. in the
case of the A168, which is provided with
a double-wound mains transformer and
has a temperature fuse; and from A.C. or
D.C. mains of 200-250 V' (25-60 ¢/s in the
case of A.C.) in the U168.

The waveband coverage is 16.5-52m,
185-550 m and 1,000-2,050 m. Provision is
made for the connection of a gramophone
pick-up and an external speaker, and a
rejector can be fitted in the aerial lead
to suppress a local transmission.

Two other versions of the 168 series
are the A168M and U168M. They are
different in many respects from the A168
and U168, and are not covered here. This
Service Sheet was prepared from an A168,
but the differences in the U168 are
explained throughout.

Release date and original price both
models : June, 1950; £18 165 5d plus pur-
chase tax.

MURPHY

CIRCUIT DESCRIPTION

Aerial input via coupling coils L1
(S.W.), L2 (M.W.) and L3 (L.W.) to
single-tuned circuits L4, €32 (S.W.), L5,
C32 (M.W.) and L6, G32 (L.W.) which
precede triode hexode valve (V1, 6C9
(A.C. model) or 1061 (A.C./D.C. model)).
In the A.C./D.C. model C37, C38 and C39
isolate the aerial and earth sockets from
chassis, which is ‘““live” to the mains,
and R25 provides a D.C. path between
them to leak away static charges.

Provision is made for connecting a
Murphy aerial filter in series with the
aerial lead, to be tuned to the wavelength
of any transmitter which is powerful
enough to overload V1 and produce
whistles in the receiver output.

Oscillator anode coils L9 (S.W.), L10
(L.W.) and L11 (M.W.) are tuned by
G386, coils L10 and L11 being connected in
series for L.W. operation. Parallel
trimming by €33 (S.W.), €13, G334 (L.W.)
and €35 (M.W.); series tracking by G11,
C12 (L.W.j, C12 (M.W.). Reaction coup-
ling from grid by L7 (S.W.) and LS8
(M.W. and L.W.), with additional coup-
ling across the common impedance of G12
on M.W. and L.W.

Second valve (V2, 6F16 (A.C. model) or
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10F9 (A.C./D.C. model)) is a variable-mu
R.F. pentode operating as intermediate
frequency amplifier with tuned trans-
former couplings €5, L12, L13, G6 and
Ci6, L14, L15, G17.

Intermediate frequency 465 ke/s.

Diode signal detector is part of double
diode triode valve (V3, 6LD20 (A.C.
model) or 10LD11 (A.C./D.C. model)).
Audio frequency component in rectified
output is developed across diode load re-
sistors R10, R11, and that across R11 is
passed via G20 and manual volume control
R12 to grid of triode section, which oper-
ates as A.F. amplifier.

Provision is made for the connection of
a gramophone pick-up across R12 via §19,
which closes in the gram position of the
waveband control. $8 (in the H.T. cir-
cuit) and S$18 open on gram to prevent
radio break-through. Tn the A.C./D.C.
model R26, R27, G41 and R28 provide
pick-up tone correction, and €42 isolates
the pick-up from the chassis. Socket C
connects the screening of the pick-up lead
via G40 to chassis, and socket E takes the
gramophone motor board, etc., directly
to the earth socket.

Second diode of V3, fed from V2 anode

(Continued column 1 overleaf)
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COMPONENTS AND VALUES CAPACITORS Tl l;;)(;;i.;
; - E [ et L.W.aerialshunt... | 470pF | G3
| RESISTORS Values  Loca-| C2 L.W.aerial trim. ... 27pF | G3
| ‘ tions| o8 V1 C.G. 470pl’ | F3
i . — — C4 S.G.. decoupling ... 0-05uF | F3
| kI 5.G. H.T. feed 112kQ ¥4 €5 ma I F. trans. tun- 150pF | B2
i R2 V18.G. stopper 220 F3 C6 150pF B2
! | R3 Vi (:(} 470kQ ]“3 o7 A, G C dec ouplmg 0-05uF ¥4
! ‘ R4 VIGB. . §270Q T3 8 V1 cath. by-pass ... 0-05uF | F3
i R> Vi ose. C.G. ‘4j7k!2 3 o V1ose. O 220pF | F3
i ‘ R6 .\"[.\\.()s&shlll;t_ 3-9kQ2 | G3 | 10 Oscillator ('(mplmg 100pF | G:
| R7 S.W. osc. St_ill)lll:’.ﬂ' 820 | G3 | C11 Osc. trach 1R0pF G3
| ‘ RS Osc. anode feed 733kQ | F3 | C12 } RS, VR ) 620pF | 14
: L |y e 12700} F4 €13 |7 L.W.osc, trim, 22pF | F4
| . g 3 E3 14 Osc. anode coup. ... 100pF | K3
J | R11 \} Signaldiode load . 180k0 | T3 | ¢15 | .V2cath.by-pass ... | 0-05uF | I4
4‘1 ; %{2 | }iﬂ,};uge Coﬂt]:[:li[ 41_;\&3 ?; | C16 }an LF. trans. tlm-{ 150pF | B2
| R13 | .T. decoupling ... ) ] 17 ing . 150pF B2
i | R14 ‘ V3 anode load 100kQ 14 C18 LF. by- ILLSS 2205]“ E4
| R15 | V3 G.B. .. | 3.3kQ E4 C19* V3 cath. by-pass 50uF E4
! CRI6 | A.G.C.diode load .. | 1MQ 4 20 A.F. coupling 0-005uF B4
| R17 | AG.C. dNﬂuphng | 1MQ F3 21 | A.G.C. coupling .. 33pF T4 Approx.
| R18 V4 C.G o 470kQ n3 (22% H.T.decoupling ... 4uF D3 OTHER COMPONENTS Values  Loca-
| R19 V4 €.G. stopper 47kQ | B3 | Cc23 A.F. coupling .. | 001xF | E4 (ohms) tmm
%;20 H.T. smoothing ... 1-8kQ F3 | (24* H.T. smoothing ... 161 D3 i[‘f—"w - . 5
21 3-9kQ | D3 | 25 Part tone control ... 0:05uF | D3 4 — A1
! R22 }P“t“t""‘*"m““‘l {\ 29k | D3 | C26% | V4 cath. by-pass ... 50k | R4 L2 | Aerial coupling 10 Al
R23 V4 G.B. ... .. | 130Q | E3 27+ . 16ul (2 L3 v 20-0 Al
R24 | H.T.smoothing .. | *500Q | ¥3 (2% }H-T-"‘““‘O“"“g ST 7 T4 = Al
I R25 All*i~staticlca.]\ . 1MQ 29t |7 S.W. aerial trim | 35pF | G3 L5 Aerial tuning coils | AL
R26 i [MQ (301 | M.W.aerialtrim.... | 35pF (3 L6 Al
R27 |} P.U.tonecorrectors 6-3MQ 031 | L.W. acrialtrim. ... ‘ 35pF | G3 L7 Oscillator rt«u’tm"{ G3
ﬁfﬁ 1 2{)0{;3 - ©32F | Aerialtuning | B46DE | AL :; coils H
20 |t v g 5 — (331 | S.W. osc. trim. | “35pF | @ B Oscills | G
| R30 |§ V8 G.B. {‘ 1kQ C34f | L.W.osc.trim. | 35pF | 74 L10 } solllator buning [ 13
| }:‘g |” V3 anode load . ‘ ﬂﬁﬂ (351 | M.W.osc.trim. | 35pF | G4 HL " ey { T
32 Q (36T | Oscillator tuning ... 546pkF Al i1z § ®, trans ri. Z
| | k33 ! Parts tone umtlul{ 33k0) B 037 orial 170pl H L13 }l“t L. trans. See., B2
R34 | V4G.B. . 1200 | 038 erial and earth [/ .ogj8,k | - L1¢ |3 o0 1. trans, § LTI B2
R35 | Vb surge limiter M0 | — €39 isolators | 001er | L15 f A8 9 Sec. 12
! R36 ‘ Heater ballast | 11-030Q | — 40 I o01pr | — L16 | Speech coil -
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OTHER COMPONENTS
(continued)

Approx. |
Values  Loca-
(ohms.) tions

1 H; Mains R.F. chokes {‘ ;}: i .
v1 | op.trans.cates) {f POV ms
| B oo — |
| b 183-0 |
T2 ‘ Muins trans.< RS el
| e ..
| 1, total 42-5
\ anh .
| s | o.r.t,mns.(uws){% SOCUN
1$1-819)  Waveband switches N
| 820- Y Tone control |
| 822 f switches - | ba
523, ‘
. 824 | Mains sw., g'd R12 | E3
1 500 mA. fuse — [

Circuit Description—continued

via G21, provides D.C. potential, which
developed across load resistor R16, is fed
back as bias to V1 and V2, giving auto-
matic gain control.

Resistance-capacitance  coupling by
R14, C23 and R18 between V3 and beam
tetrode output valve (V4, 6P25 (A.C.
model) or 10P14 (A.C./D.C. model)).
Three-position tone control is provided by
R21, R22, €25 and switches $20, §21, §22
in V4 anode circuit (A.C. model) or R32,
R33, €43 in V3 anode circuit (A.C./D.C.
model). Provision is made for the con-
nection of a low impedance external
speaker by sockets in the internal speaker
plugs.

In the A.C. model, H.T. current 1is
supplied by [LH.C. full-wave rectifying
valve (V5, UU9). Smoothing by R20

R24 and electrolytic capacitors C24, G2T,
C28. The valve heaters are parallel-fed
from windings a and d on mains trans-
former T2. Scale lamps are fed from a
separate winding e.

The temperature fuse consists of a
spring contact which is held by a low
melting-point alloy to a copper bar em-
bedded in the mains transformer near the
primary winding. One side of the mains
is connected to the transformer primary
through the temperature fuse, and if the
transformer becomes overheated owing to
a component, break-down, the copper bar
conducts the heat to the fusible alloy and
melts it, releasing the spring contact and
breaking the input circuit.

In the A.C./D.C. model H.T. current is
supplied by I.H.C. half-wave rectifying
valve (V5, U404). Smoothing by L17,
R20 and electrolytic capacitors C24, G27,
C28. Valve heaters, together with ballast
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Diagrams of the waveband switch units,

drawn as seen from the rear of an inverted

chassis. In the next column (on the right)
is the associated switch table.

resistor R36, are connected in series across
the mains input, but the scale lamp is
connected directly across the mains input.
R.F. filtering by C45 and chokes L18, L19.
R35 protects V5 from current surges, and
F1 protects the mains input circuit from
overloads resulting from component
breakdown.

GENERAL NOTES

Switches.—81-817 are the waveband switches,
and $§18, §19 are the radio/gram change-over
switches, ganged in two rotary units beneath the
chassis. 88 is a radio muting switch, The units
are indicated in our underside view of the
chassis by the numbers 1 and 2 in diamond sur-
rounds, and they are shown in detail in the
diagrams above, where they are drawn as seen
from the rear of an inverted chassis.

The table beside the diagrams gives the switch
positions for the four control settings, starting
from the fully anti-clockwise position of the
control knob. A dash indicates open, and G,
closed.

§20-522 are the tone control switches, ganged
in a single rotary unit beneath the chassis. This
is indicated in our underside view of the chassis,
and shown in the diagram in col. 3, where it
is drawn as seen from the rear of an inverted
chassis. 820 closes for deepest tone, and $22
for maximum high-note response.

| Switches | S.W. = M.W. | L.W. | Gram

s1 | e
s2 { N
S8 | (o]
sS4 —
85
a1id
87
S8
89
S10
| S11
812
| s13
S1d
S15
‘ S16

|
|

o000 0 0|0
o0
|

oololo
| ©
|

S17
S18
519

o]
00l 00
lo| oo

$23, §24 are the Q.M.B. mains switches, ganged
with the volume control R12.

Scale Lamps.—In the A.C, model, there are
two of these, rated at 6.2V, 0.3 A. They have
large clear spherical bulbs and M.E.S. bases.
In the A.C./D.C. model, a “ Pygmy’ or sign-
type of lamp is used. It has a standard bayonet
cap base and is rated at 250V, 156 W.

External Speaker.—The connecting plugs by
which the internal speaker is connected are
themselves provided with sockets for the con-
nection of a low impedance (3-7) external
speaker.

Temperature Fuse.—As shown in the circuit
diagram overleaf, the mains transformer in the
A.C. model is fitted with a temperature fuse.
This is connected in series with the primary
winding and open-circuits if the transformer
overheats.

To re-set the fuse, the springy strip should be
held down in position while a hot iron is applied
to the solder at the point of contact. The iron
must be clean, and no ordinary solder must be
mixed with the special solder already there. If
additional solder is required, it must be fusible
alloy 0075/1, which can be obtained from the
makers’ service department.

Valve V2.—-Originally V2 was a 6F15 and
pins 8 and 4 (shield and suppressor) were con-
nected to the spigot tube and chassis. When
a 6F16 is used the wiring must be altered, how-
ever, because in the latter the suppressor is
connected internally to the cathode, although
it has its own pin (No 3). Pin 4 is not used.

To accommodate the 6F15, pins 3 and 4 must
be disconnected from the spigot and taken in-
stead to pin 7 (cathode). When this is done,
either valve may be plugged in, and later chassis
are all wired this way.

Valve V3.—In some A.C./D.C. chassis a
Mullard UBC41 valve may be used as V3 instead
of the Mazda 10LDI11 specified, but although
these valves are not equivalent types, no wiring
changes are mnecessary when substituting one
for the other.

Speaker Type.—In the A.C. version, the loud
speaker may be a Celestion (part No. 51645) or
a Lectrona (part No. 55565), but in the A.C./
D.C. version only a Celestion may be used.
Owing to the design of the lamp filament and
the stray field of the Lectrona speaker, the lamp
filament (on A.C. mains) is subjected to exces-
sive ‘vibration when that speaker is used. This
should be borne in mind when a replacement
speaker is ordered.

Scale Lamp Holder. -Excessive mechanical
strain on the lamp holder originally fitted to

Plan view of the
chassis (left) of the
A.C. model. Above
is a detailed dia-
gram of the tone
control switch.
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Underside view of the A.C. chassis. Diagrams of the waveband switch units appear in col. 2, and of the tone control unit below col. 3.

A.C. versions sometimes caused intermittent
short-circuits to occur, with the result that the
temperature fuse would open.

Where the fuse tends to operate for no
apparent reason, the holders should be ex-
amined, and if necessary they should be
replaced with a new type (part No. 56453) which
is fitted on later models.

Resistor R6.—The value of this resistor is
usually 3.9k, as shown in our tables, but in
some receivers it is replaced by one of 4.3 k(),
+5%.

Transit Screw.—In order to prevent excessive
vibration due to jolting in transit, a transit
screw (coded with red paint) is provided on the
tuning gang. It goes into a threaded hole in
the bottom left-hand corner of the rear face-
plate of the gang (as scen when viewed from
the rear), where it holds the gang firmly in a
rubber grommet mounted in a bracket bolted to
the chassis deck.

Tt is important that the serew should be in
this position while the receiver is in transit,
and it is important that it should be removed
when the receiver is installed. It should then
be ““parked " in the serew-hole provided for it
in the top left-hand corner of the same face-
plate. This is also coded red. See also note under
“ Dismantling.”

VALVE ANALYSIS

Valve voltages and currents given in the table
helow are those measured in our receiver when
it was operating from 235V A.C. mair the
voltage adjustment being set to the 24 v
tapping. "The receiver was tuned to the highest
wavelength end of M.W. and the volume control
was turned to maximum, but there was no signal
input.

Voltage readings were measured with an Avo
Electronic TestMeter, and as this instrument
has a very high internal resistance, allowance
should be made for the current drawn by other
types of mete Chassis was the negative con-

3y rase. The makers quote the U6y
at about 160 V.

1
| | Anode screen | Cath. |
| Valves | — ——|———|
Voo mA \ ‘ mA ‘ v
. -
| [200 3-7) | | |
V1 6C9 Oscillatory | 105 | 5-7 37
Ll w0 | ‘
VZ 6F16 ... 2000 | 106 | 2-0 2-0 ‘
V3 6LD20... 75 | = 2:5
V4 6P256 ... 235 | @ 200 |55 -3
VH UU9 ... | 280% | — — 280-01|

* A.C. reading, each anode.
+ Cathode current, 57 mA.

DISMANTLING

Access to the chassis sufficient for most ser-
vicing operations may be obtained upon re-
moval of the back cover, which is held by two
screws at the back, two screws beneath the
cabinet, and slots at top and hottom of the
cabinet.

The chassis must be removed for re-alignment,
because the aerial trimmers are otherwise
inaccessible, and for the replacement of either
of the tuning drive cords.

Removing Chassis.—Remove four control knobs

(recessed grub serews);
withdraw the speaker plugs from their sockets

and free their leads from the clip on the

chassis;
turn gang to maximum, and disengage drive cord
from cursor carriage;
remove four large bolts (with two nuts and two
cupped washers each), and lift out chassis.
When replacing, a cupped washer should be
fitted to either side of the chassis grommets.
Each fixing screw is provided with a nut and

i lock-nut, and these should be run up tight
il the receiver is to he transported. When it
is installed, they should be slackened off so
that the chassis floats on the grommets, but
the nut and lock-nut should he firmly
tightened together. The transit screw on the
gang should also be * parked " correctly.

CIRCUIT ALIGNMENT

The chassis  should be removed from its
cabinet for the following alignment adjust-
ments.

I.F. Stages.—When adjusting the I.F. trans-
formers, a damping unit consisting of a 4.7 kQ
resistor in  series with an 0.0L uF ecapacitor
should be connected, via_ the shortest possible
leads, across one winding while the core of the
other is adjusted. Turn volume control to
maximum and set the tone control to its fully
clockwise position.  Connect signal generator
output, via an 0.1xF capacitor in each lead, to
control grid (pin 6) of V2 and chassis.

Switch set to M.W. and turn gang to maximum
capacitance. Feed in a 465 ke/s (645.16 m) signal
and adjust the cores of L15 (location reference
B2) and L14 (E4) for maximum output. Trans-
fer ““live "’ signal generator lead to junction of
G32, €G3 and adjust the cores of L13 (B2) and
L12 (F4) for maximum output. Repeat these
adjustments until no further . improvement
results.

R.F. and Oscillator Stages, -As the tuning
scale remains fixed in the ecabinet when the
chassis is withdrawn, reference is made in the
following instructions to the substitute tuning
scale embossed on the front of the drive drum.
Readings on this scale are taken against the
“ ¥V noteh in the metal pointer mounted below
the drum. Check that with the gang at maxi-
mum capacitance, the noteh in the metal pointer
coincides with “0O” on the substitute scale,
Transfer signal generator leads via a dummy
aerial to A and E sockets.

L.W.—Switch receiver to I.W., tune to 31 on
substitute scale, feed in a 158ke/s (1,900 m)
signal and adjust the core of L10 (A1) for maxi-
mum output. Tune receiver to 167.5 on scale,
feed in a 300ke/s (1,000 m) signal and adjust
€34 (F4) and €31 (G3) for maximum output.
Repeat these adjustments.

M.W.—Switch receiver to M.W., tune to 155
on scale, feed in a 1,364 kefs (220 m) signal and
adjust G35 (G4) and €30 (G3) for maximum
output. Repeat these adjustments.

S.W.—Switch receiver to S.W., tune to 154.5
on scale, feed in a 15.23 Mc/s (19.7 m) signal and

adjust €33 (G4) and €29 (G3) for maximum out-
put, rocking the gang while adjusting G29 for
optimum results. Repeat these adjustments.

Aerial Filter.—Where one of these is fitted,
connect a voltmeter between the cathode of V2
and chassis (that is, in parallel with R9), switch
to the 10V D.C, range, tune the receiver to
the interfering station, and adjust the rejector
core for maximum reading on the meter.

DRIVE CORD REPLACEMENT

There are two drive cords in this receiver:
the tuning drive, and the cursor drive. It is
unimportant which js fitted first. But the gang
drive cord should be the front one in the drum
groove. About seven feet of cord is required
altogether for both cords, and suitable material
(part No. 3062/1) can be obtained from the
Service Department, Murphy Radio, Ltd.,
Welwyn Garden City, Herts. Before fitting, it
should be stretched by suspending a weight of
3 or 4lb for an hour or so.

The complete system is shown in the accom-
panying sketch, where it is drawn as seen from
the front with the gang at maximum capacit-
ance. The calibration mark 0 (zero) should
then register with the V-noteh in the fixed
pointer bracket at the lower left-hand corner
0T the drum assembly. Each cord makes just over
half of a turn round the drive drum.

Gang Drive.—Take a 24in length of cord, tie
one end to the lower tension spring, then follow
the course of the lower cord shown in the
sketch, Tie off so that the spring is extended
to 15%in, +sin, and cut off surplus cord.

Cursor Drive.—Take about 5 feet of cord, tie
one end to the upper tension spring, then follow
the course of the upper cord in the sketeh.
Finally, tie off so that the spring is extended
1%in, +%in, and cut off surplus cord.

Q

2 turns round control spindle

The tuning drive system, using two

separate cords, drawn as seen from the

front with the gang at maximum capaci-
tance.
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