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NTE-SHOCK  and  anti-fire  devices
form part of the design of the
Murphy A170 receiver, a 4-valve

{plus rectifier) 3-band superhet designed
to operate from A.C. mamns of 200-250 V'
H0-100 ¢ ' 5. The waveband ranges an

16-52m, 190560 m and 1,000-2,050 m,

The safety 1||'|-r;lulin|1:._ :ip‘;mm shaool
include  double-pale  mains switching
double-wound wains transformer and
carth wirve in the mains lead while agains
fire risk there 1s a heal-operated fuse i
the mains in|n|l cirenit. and another
the H.T. cirenit to prevent overheating

One version of the A1T0 was made 1t
Welwyvn, and another, containing smal
differences, in Dublin.  In Dublin only ¢
radiogram version, the AITOR, was alsc
produced.

Relvase dates and original prices. Weltevn moid
April 1950, £23 145 Td plus purchase toa. Dubin
models 1170, September 1950, £34 15: A170N

O toher 1930, (61 My

.\'upbr’emurr o Wy
Electrical Trade:, Ma

TMURPHN'AT70

Covering the Welwyn and Dublin versions
and including the AI70R Autoradiogram

CIRCUIT DESCRIPTION

Aevial mput via LLF. filter L1, CT and
coupling coils L2 (8.W,), L3 (M.W) or L&
(L.W.) to single tuned circuits L&, G39
(8WL), Le, €39 (M.W.) or L7, C39
(L.W.}  which llrl't:(‘ih' triode |I(']Jtnt|1-
vialve (V1, Mazda 6C9), operating as [re
quency changer with internal coupling.

Triode oscillator  anode coils  L10
(S.W.p, K12 (MWL) and K11 (LW, are
tuned by G483, L11 and L12 being con
nected in series  for T, W. nperation
Parallel trimming by G30 (S.W.), C12,
ca2 (MW, and C11, C41 (L.W.): series
tracking by €10 (M.W_ ) and C9, G10
(LW, Inductive reaction coupling from
grid by L8 (S.W.) and L8 (M.W. and
LW with addition coupling across Lhe
common tmpedance of tracker G10.

The waveband switching operations are
vather unusual, and because it helps to

MWL and LLW. to connect the reacltion
coupling circuit L9, G10, but 814 closes
tr|||l\' on S.W., .L.]li:l\ling these two comn
ponents by €11, Ca1, 813 closes for
L.W.. leaving L11 and L12 in series, but
for AMLW. operation $12 and $13 close,
short-cireniting L11 via RS,

Second valve (V2, Mazda 6F15) is «
variable-mu RUF. pentode operaling  as
itermediate  frequency  amplifier  with
Luned transformer couplings G5, L13, L14,
C6 and C17, L15, L16, L17, CI8.

Intermediate frequency 465 ke s.

Diode signal detector is part of double
diode triode valve (V3, Mazda 6LD20).
Audio l'H?qul:IIt-_\' cotmponent in yectilied
output is developed across diode load re
sistors R12, R13 and passed via G22 and
volume control R18 to control grd of
triode  section,  which  acts  as o
amplifier. D potential  developed

make the circuit less complicated the across R12, R13 is fed via decoupling cir-
LoWo eireuit 1s drawn above the MW, it R11, G265 (o contrel grid of the
cireait an our diagram 810 closes on cathode ray tuning indicator (T.1., Mazda
1
a hé

T

l"
.
- £ a
I ZRI7

RO

Circuit diagram of the Murphy AI70 receiver, as produced at Welwyn.

which are explained overleaf under

** Modifications ',

Another

=

3
4

LUl

7y

version, produced at Dublin, contains two smail diff
The temperature fuse in the mains transformer circuit melts if the transform r owve
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EM“), its potential vising lll';.{"l1l\\|\’ HE
the incoming signal strength increases.

Second diode of V3 is | a
V2 anode, and the 1'1!5[1|WWW.H-I’ '

tial developed across load vesistor R19 is
fed back via decoupling circuit as bias
to F.O. and LT, valves, giving automatic
gain control.

Provision is made for the connection of
a gramophone pick-up across R14 via §19,
which closes I|| the gram position of the
\'\d\l.fhdl'lti switch. 817 and $18 open in
this position to mute the radio cireuits.

Resistance-capacitance  coupling  via
R17, €26 and R22 between V3 anode and
control grid of beam pentode outpul valve
(Va, Mazda 6P25). Fouwr-position Lone
control 821-826 varies the high frequency
response of the A.F. stage h\ M]nmlm;.{
C27, C28 and €29 across V& grid circuil,
and widens the bandwidth of the second
LF. transformer by increasing the coup
ling between L15 and L16 via L17,

$24 is part of the tone control switch
unit, and $20 is part of the waveband
switch unit, the latter closing only on
gram. On radio, therefore, €27 does not
come into civcuit in position 3 of the tone
control. The purpose of 8§28 15 to reduce
the diode load m the high fidelity setting
(position 4) with the dual advantage of
preventing an overall rise in gain when
L17 is switched into cirenil and increasing
the A.C./D.C. ratio of the diode load to

3R17
2 E
BL_J32
C26
JL
LLI

AC
mains

Temperature
fuse

~528

smajl differences in the aerial circuit and mains lead,
form r overhearts, and open-circuits the mains supply.

The appearance of the Murphy A170,
The controls are in a row along the
bottom.

give  lmproved
modulation levels

[“i.\'l".tl tone correction is pl'tl\llil'l[ per
manently by R23, €32 in
cult of vVa,

L18, C3 form o winstle filter,
9ke/s.  Provision is made for the con
nection of a low lmpedance external
-.}n‘-l|\\| across T1 secondary by sockets in
the internal speaker plugs.

H.T. curvent is supplied by LLH.C. full
wive wslll\mg vilve (V5, Mazda uu9).
Smoothing by L20 and electrolytic capaci
tors G384, G35. T'Lie temperalure fuse con
sists of a spring contact whicl is held by
a low melting-point alloy to a copper bai
cembedded in the mains transformer T2
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 o component breskdown, the
capper bar conducts the heat to the fus
ihle alloy and melts it, releasing the
spring contact and breaking the input cir
cuit

A second safely measurve is provided in
the form of a special H.'T. leed resistor to
parts of the cireuit too remote or Loo small
to affect the temperature fuse. This is
R16 which, if it overheats, becomes open
vireuited and isolates that part of |Iu» vir-
cuit that contains the fault.

1't'plm_1ll.&'l!'l|| al |||g|'|

the anode cir

tuned Lo

COMPONENTS AND VALUES

IESISTORS Values  Loea-

tions
111 HI0kD G
K2 Fi
13 4
R4 ] G4
R5 1 G4
R 14
7 oy
i S.G. pot. divider. | e
14 V2oL I'4
R10 1 I =topipser E4
Iu1l VL deconpling "4
x 15
::}‘E If “']L’Ihl] diode Togel . : :"';
K14 Volume control 13
18 83 v '.h 18, K4
i fireil® 02
HI17 |||||| |'||1 k4
His 4
I 1€ K4
Tt 151
Rzl ) J 14
i ] | TR E4d
I Tonwe eorreeton fi-8kL2 1+
I VA e stopper 170 K4
1 V3G, I 15042 14

=specinl bvu soc Usarety Pleyviias T nmdey
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CAL \R'll!i"\ I Values | Lova-
O tiome

p " C-‘ = Ill"ln Jettor tune. r 470pF | A1

|2 1.W, aerial shunt 470pKF ¥

(BH 1%, ne | trim 47pk Fi

4 Vi, w 170p I G

i 1 15t LI, trans, : { 1H0p¥ BE.

Co o tuning A 150py | B2

(i : 1 cath. l:.‘.‘-[m-.-. : 0-0huk it

:*‘ ' 1 ose, (LG fl ::::m ::I

10 { Ose, trackers 1 201 Gd

! 0enF H

::l, } Ose trimmiers { I]l—;i:l :."1

1 s anode coup, 150pF (i4

(114 =G decoupling 01l Fi

(115 AU decoupling DO5sule Fi

(16 Cath. by-poss Y] b K4

::: 'f 'll LF. trans, {I 1-.:HI|\I:: Ii':’;

nuping > 1H0p1 I!...

: L: } LI, by-piasses { ié::: L'i

(i b eath by -pess Ml

1 ALK conpling il ul

i S G, eoupling 47

L 1. |I|'1'I:I||| 3 ul

| o deconpling D-00ul

{ ALK eompling 000 el

{ SHipF

| st tone control 001 6l

{ (22 I

{ . hy-pmss 1l

( Pt whisthe (ilter S20p1

| Tone eorrector 0Zul

{ NV cath, by-piiss | Dl

i T " yiie ] 16ul

( LT smoothing 1l A2

b |

( s

( W .I!'T’|<l| trin.

{ Averial tuning

(' = s trim,

L0 3 e LWL ose. trim.

(a2: MW osce, trim. ¥

(48t Dseillator tuning SEOpE

* leetrolviie T Varinble. o Pre-act
Approx.
OTHEELR COMPONENTS Vialues  Laoea-
(olun=) | tiuns
L1 1 ¥, rejector 30 Al
4 | Aerial conpling | = -'\‘],
14 » ol 4 J:2 A2
L4 Lotls [ 220 | A2
L5 [ Al
B » Aerial tuning eoils 1 Al A2
L7 [ A
:“; : Cse, reaction coils { 10 :::
(AU I i
111 » Usel tuning eoil= i
Li2 G4
L1 } Lst LF, {I'ri. 13
L4 [ trans e, 13
L1 3 I h2
i (5 2nd L, : 132
LS AT Coups, B2
L= Whistle filter BRI B
Law =peceh eofl 24 -
L2y H.'T. smoot Ling | 4
»
T 0. trans. { L1 12
it
[ I 1554
I'2 Malns trans: < ¢ 1650 e
i
{;- total B
S1-=200 Waveband switeles [EH]
Tone switches It
s Mains switelus 1

Ii the component nunhers gioey

o the accompanying tables are
theddoden ordering veplacentent
parls, dealers arve adivised Lo e -

tot e fact on the order, as s

wsihiers way differ from those wsed
the manufacturers’ digeram




MURPHY
Al70

104

Valve

when it was operating from A.C. mains of 280 V.
The receiver was tuacd to the highest wave.
length end of M.W. and the volume econtiol
turned to maximum, but there was no =igtal
input.

Voltage readings were measured with an Avo
Electronic TestMeter, and as this nstrument
draws wo appreciable current, allowan
he made for the current drawn by other typus.
Chassis was the negative connection. The target
voltage on the eathode ray tuning indicator wis
250V, and that on the triode anode 22V

Anode Sereen Gt
Valves — E i B
¥ mAa Y |mA \
[ | 2w
V1 6Co ¢ Oseillator 100 40 2
[ T4 50
2456 (g 100 1 1-8 2l
134 14 — e
230 3840 245 | -7 Tt
2301 — - 2t

1 Each anode A.C.

CIRCUIT ALIGNMENT

should  be  removed from s
followlng  aligmnend  widjust-
ments.  Turn volume control o maxianum ad
set the tone control to position 1.

I.F. Stages, When adjusting the 1.F. trans-
formers a damping unit consisting of a 10 k!
resistar  in series  with an 0.01 uF  capaeilor
should be conneeted via the shortest possible
leads across one winding while the core of i
other s adjusted.  Connect output of signal
generntor, via an 0L01 uF capacitor in the * Jive "
lead, Lo control grid (pin €) of VY2 and chussis.

Tune receiver Lo highest wavelengih end o1
MW Tewd in a 465 ke/s (045.16m) -ignal wid
wdjust the cores of L16 (B2) and L15 (K4) for
maximnm outpot, Transfer signal generator
leadds with isolating capacitor to cootrol grd
(pin 61 uf V1 amd chassis, and adjust the cories
of L14 (B2) amd L13 (F4) for maximum outpud,

R.F. and Oscillator Stages.—As e tuning
seale remains fixed in the cabinet when tle
chassis is withdrawn, reference is muode during
alignment  to the substitute  tuning  sea o
printed on the front of the drive drum. Heal
imgs on this le are taken against the V"
uoteh in the metal cursor mounted below e
drum. The substitute scale readings are glven
in brackets after each ecalibration point in the
following alignment and refer to the moulded
drive drum only.  For receivers nsing a metil
drive dram, 60 must e added to each ubstitute
seale reading guoted. Cheek that with the gang
ab maximum capucitunce, the noteh in the met |
CUrSOr colr with 0" on the moulded
drive drum scale, or 60" on the metal drive
rnm  seal Transfer =ignul generator lead:,
with isolating capacitor, to A and E sockets,

L.W.— Switch receiver to LW, tune to 1,900 12
7.6 on substitute scale), feed in a4 1,900 12
S Ke/s) signal and adjust the core of L11 (A2)
Tune receiver Lo 1,000 13
1AMK) o (300 ke/s)

[ [HEEYES

The
cabinet for the

1
for maximum output.
(675 on scale), feed in a

VALVE ANALY, ——
voltages and eurrern yeay 0 % ra I
table below are those measured on our receier
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Llecirical Trader, May 10, 1952

| &

Diagrams of the waveband switch
units, drawn as seen from the rear of
an inverted chassis. Beside the dia-
grams in the next column is the
associated switch table.

signal and adjust €41 (G4) and C38 (F3) for
maximum ontput,  Repeat these adjustments
until no further improvement results,

M. W.—8witeh receiver to MAV., tune Lo 200 m
(It4 on seale), Teed in a 200 m (1,500 kefs) signal
and adjust €42 (G4) and €37 (G3) for maximum
output.,  Feed noa 500 m (800 ke/s) signal, tune
the receiver for maximum output and check
Lhat the substitute scale reading is between
92.5 and 34.5.

S.W.—Switeh receiver to SW., tune to 197 m
(150 on scale) feed i oa Jm (15.23 Me/s)
signal and wdjust, €40 (G4) and €36 (F3) for
maximum outpiut,  Roek gung while adjusting

Hicale lamps

Plan view of the chassis.

held to a copper bar embedded in the muin

It is on the right-hand face of T2.

S RS o

The temperature fuse consists of a phosphor-bronze strip
s transformer by a low mielting-point alloy,
* CI1 7 in location A2 should read “L117%,

SNOP.CO.UK v ix

52 = c
83
4 |

o

85
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87
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S10

Sl

512

513
514

815
Sl

$17
S18
810
B20

000 |
olo

|loa|l 0 oo
oonl oolo!
|loo]o(o |o]o

ool ||

C36 for optimum results. Feed in a 4l4m
(7.20 Me/s) signal, tune receiver for maximum
mit, and check that the substitute scale
reading is between 49.5 and 53.5.

If the reading falls outside these limits the
induetance of L10 and LS should be adjusted
by spacing the end turns of the eoils until
calibration is correct, Readjust €40 and €36 at
10.7m (16,23 Mefs) after making these adjust-
ments.

I.LF. Filter.—The core of L1 (Al) has been
aceurately set at the factory and should not
need readjustment. If necessary, however, the
core ean be moved with a non-metallic tool and
should be adjusted for maximom veoltage at W1
or V2 cathode, feeding a 466 ke/s signal into the
A and E =ockets,

DISMANTLING THE SET

Removing CGhassis.—Hemove four control knobs
(recessed grub serews);

withdraw speaker plugs from
aml release drive cord from
clamp;

remove the two seale lamp holders from the
brackets on the scale backing plate:

release carthing lead from  beneath left-liand
lower fixing nut of scale backing plate;

slacken off the two hexagonal nuts on top of
the tuning indicator supporting bracket  amd
withdraw indicator eomplete with acket;

release carthing lead from heneath 1BA put
and holt above aerial socket :

remove four bolts securing emds of chassis Lo
eabinet amd withdraw chassis,

GENERAL NOTES

Switches,—51-516 ure the waveband switches,
and $17-520 are the radio/gram change-over
switehes, ganged In three rotary units heneath
the chassis. These units are indicated in our
unierside drawing of the chassis, where they
are identified by the numbers 1, 2, 3 in diamond
surrounds.  They are shown in detail in the
diagrams in col. 2, where they are drawn as seen
when viewed from  the rear of an inverted
chassis,

The table beside them gives the switeh posi-
tions for the four control settings, starting
from the Tully anti-clockwise position of the
control knob., A daszh indicates oper, and €,
clozed.

§21-826 are Lhe Lone control switches, ganged
in a single S-position rotary unit with which is
also ganged the double-pole mains switch unit
627, 8§28. This is shown in our underside draw-
ing of the chassis, and the gram in col, 4
shows the unit in detail as seen from the rear
of an inverted chassis. The tahle below it
gives the switch positions for the five control
settings, starting from ' off." A dash Indicates
open, and €, elosed.

Scale Lamps.—These  have  small, clear,
spherical bulbg and M.E.8, bases, and arc rated
at 6.5V, 0.3 A,

External Speaker.—Two sockels are provided
at the rear of the chassis for the conneetion of
the internal speaker, and the speaker plugs
themselves carey sockets into which the plugs
of an external speaker of low impedance (aboub
3-70) ean be inserted, so that hoth speakers
operate together. Either speaker can thus be
muted if desired by withdrawing one of its
plngs.

Safety Devices.—In orler to isolate the
recelver properly from the mains upon switehing
off, double-pole Q.M.B. mains switehes are

rear of chassis
CUPSON Carriage




Underside drawing of the chassis,

The wa
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veband switch units are indicated by arrows and the numbers 1, 2, 3 in diamond

surrounds.  They are shown in detail in the diagrams in col. 2. Many of the smail components are mounted on a tag board

tranalformer i3 donble woutl,
and a S-core 15 cable is provided., Tn ordor
to avoid the risk of fire due to overheating as a
result of a fault, two other devices are used.,

One is a temperature fuse (n Lhe muins teans
Tormer primery cirenit, so arranged that it open
cirenits the primary if the transformer becomoes
overhieated, It consists of a special alloy with
a4 low melting puint, which fuses at a tempera
ture just below the hoiling point of water, and
this i= gleposited on o copper bar embedded [n
the transformer,

A spring contact is held in tension to the
tar by the alloy, and if th Hoy malts it
i Lhie bar aml opens the cirenit,
spring it is important to nse

i al (fnszible alloy 0075/1, which
ean be obtained from the makers) and to apply
it with a elean soldering iron that ha. been
flidd Tree of solder. No Hux should be wead.

Suflicient of the alloy is deposited during
prodiuetion to permit its re-use s i
withoul a new Iy, but the original ¢ 3
shonld not by v removed, as the process
of applying a new deposit on cleancd  metal
is rather specialized.

The second takes the form of a feed resistor
to a branch of the H.T, cirenit to subsidiary
cirenits,  The feed resistor is R16, and it is
g0 designed that if anlt in the sub:sidiary
cirenits  canses overheating, it hecomes over-

cated and ents off the LT, =upply to the
fanlty eircuit. R16 is mounted on the cliassis
deck, su that it is clear of all other components,
Replacements shonlid be of the same type (part
No. 2508 at m ) and should he fitted in
the snme posit

Htted, the

g

Diagram of the tone control switch
unit, as seen from the rear. Below it
is the associated table,

or 1 2 3 i
’ c c c -
- c
- = | @
c
¢ = — -

that runs along the centre of the chassis.

Aerial Rejectors. Where whistles are pro
duced due to the proximity of 4 powerful trans-
mitter  which  ca overloading of the
Irequiney changer, rejectors may be fitted in
series with the acrial lead. Rejectors for 200-
AN, S0-428 mornd 428600 m oare available from
the makers, aml provision is made for mounting
them on the aerial connecting panel bracket.,
They may be obitained as single or double units,
amd are conneeled into cirenit without any
soldering as they are provided with their own
acrial socket and a lead whieh plugs into the
original aerial socket,

They are usnally necessary when the receiver
i= instal within @ miles ol u 100 kW trans.
mitter, or 7 miles at 60 kW, 4 miles at 10kW,
£ miles at 2KW or 1 miles at 1kW. They are
wljnsted by tuning  in the offending station
with the aerial nnected to its new socket
and tuning them for maximum voltage at V1
of ¥2 cathode. The cathode pins can be reached
with a test prod without removing the chassis
from its cabinet.

Drive Cord Replacement.—Two scparate drive
cords are used in this receiver, the gang drive
cord and the cursor drive cord, and the makers
guote the lengths required for replacement as
2xin and G0in respectively. To fit a new cord,
it is necessary Lo remove the chassis from its
cabinet.  Bupplies of cord (part No. 5962 71) aml
(part Noo 148) ean be obtained from the
rs, aml the cords should be stretehed hy
liinpging a weight of several pounds on them for
a few hours before fitting.

It is unimportant which ecord is fitted first,
bt the (shorter) gung drive is the outer one:
that is to say, farther from the chassis, 1T
tension  shanld such that the springs are
extended to about lin each,

MODIFICATIONS

Gang Drive Drum.—Our sample receiver was
fitted  with o mowded drum, graded 0-180
degrees, but luter types have a metal drum on
which the zero mark of the older drum corre-
sponded with 60, so that all readings quoted
for the old drum have to be increased by 60
to  eorrespomnd on  the later one.  This s
explained again under ** Circuit Alignment."

Cahinet Screen.—In early models the metal
foll on the base of the cabinet wus connected
hy a flexible lead to a mut amd bolt jn a hole
in the aerial panel support bracket, but in later
models a different method is adopted.

Capacitors €21, €33.—In some reccivers Lhese
two capacitors were in separate units, owing
toa  temporary shortage of the specified
component.

Satety Resistor R16.- Owing to temporary
shortage alsa R16 may consist of two 4.7 k() re-
sistors wrallel instead of the specified single
2.2 k() resistor. They were, however, of the same
special type, and replacements shounld he made
with the correet unit, as explained under
“ Safety Deviees " in ** General Notes."

Alternative Valves.—V2 mayv he a  Mazda
fF15 or a OF16, and all bt a very few chassis
are wired so that either can he used. The only
difference is that where the internal shield and
suppressor (pins 3 and 4) are connected to
the cathode (pin 7), either ‘valve may be used:
in early chassis pins § and 4 were connected to
the spigot amd chassiz, with which arrangement

only the 6FI5 valve can be nsed. In either
arrangement the spignt remains connected to
chassis,

The tuning indicator T.I. may be Mazda 6M1
or a Mullard EM34, and our base diagrams be-
neath the ecircuit show the connections {or both
types, which are not interchangeable,

To change from a 6M1 to an EMS34 a 1 Meg
resistor must be added to feed the second triode
anode, and the wiring to the valve holder must
he changed to suit the different arrangement of
pin connections, although the holder in both
vases is an international octal. In addition,
where the Mullurd valve is nsed, 4 rubber pack-
g piece is necessary to  accommodate its
slimmer base in the fixing clamp.

Dublin  Models.—These  chassis  were  con-
structed in Dublin and invelve two differences
from the Welw roduced chassis.  First, in-

T
series with the aerial lead used in the Welwyn
vhassis, a series-toned TLF, filter is shunted

c 3

Cursor drive;

Gong drive

2 turns round
cantrol spindle

= Scale pointer

Sketch showing the tuning drive
system, drawn as seen from the front
with the gang at maximum capacitance,

across the aerial cireoit. Secondly, the third
(earth) wire in the mains lead is omitled,
Radiogram Modifications.—The radiogram ver-
sion ALTOR em{.;.lu v5 un A170 Dublin chassis, aml
there was no "crwyn version. It is fitted with
a QGarrard RCT2 or RCT2ZA rvecord changer, and
an RC filter is connected In the leads from the
piek-up. This econsists of a 270k resistor
shunted across the pick-up leads, and then a
220 ki) resistor and a 300 pF capacitor in series
shunted across that resistor, with the capacitor
at the low potential end. The pick-up output
to the P.U. sockets of the receiver is taken
from the two sides of the capacitor.

Between the filker and the pick-up i3 an
adaptor, coded red spot for 834 R.P.M. records,
or plain for 78 R".l’.){’l In the red spot adaptor
the two leads go straight throngh to the fi'ter
without correction, but in the plain ane a 100 ko
resistor is connected between the two leads,
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