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EIGIIT wavebands, including one trawler

band and five band-spread S.W. bands,
are provided in the Pye P53, a 4-valve
superhet designed to operate from A.C. mains
only of 200-250V, 40-100 ¢/s. The waveband
ranges are approximately 1,000-1,900 m, 200-550 m
and 4-1.5 Mc/s (75-200m, called MSW on the
receiver scale, but referred to as S.W. in this
Service Sheet), and five band-spread ranges cover-
ing the 49m, 31m, 25 m, 19m and 16 m bands.
The P53RG is an autoradiogram with a 3-speed
motor, and its chassis is like that in the P53
but with a number of modifications,
Release dates and original prices : P53, July 1951,
£23 16s 3d; P33RG, August 1951, £64 145 4d. Pur-
chase tax extra.

CIRCUIT DESCRIPTION

On the three normal tuning bands the aerial
is coupled by L2 (S.W.) and €3 (M.W. and
L.W.) to single tuned circuits L3, €43 (S.W.),
L4, C43 (M.W.) and L5, C43 (L.W.), which pre-
cede triodethexode valve (V¥1, Mullard ECH42)
operating as frequency-changer with internal

Band-spread Superhets

coupling. $20 closes on these bands to connect
the aerial section of the gang G43.

On the five band-spread ranges $20 opens and
§$19 closes to connect the fixed eapacitor G5 in
place of C43, the aerial then being fixed-tuned
to the centre of each band. The aerial is coupled
by 819 and €4 to single-tuned circuits L6, ©5
(49m band), L7, €5 (31m hand), L8, €5 (25 m
band), L9, €65 (19 m band) and L10, C5 (16 m
band). LF. filter L1, C1is in circuit on all bands,

On the three normal waveband ranges, triode
oscillator coils L13 (8.W.), L14 (M.W.) and L15
(L.W.) are tuned by €G45. Parallel trimming by
C15 (S.W.) and C44 (M.W.); series tracking by
C13 (S.W.) and 614 (M.W.). Reaction coupling
is effected on S.W. and M.W, from the grid
circuit via the common impedance of the
trackers, with the addition of inductive coupling
by L11 (S.W.) and L12 (M.W.). On L.W. L15
is comnected in a Colpitts circuit with 612, €17
and ©45.

For band-spread operation, $59 opens and $26,
§$60 close. The band-spread osecillator coils L16
(49 m band), L17 (31 m band), L18 (26 m band),
L19 (19m band) and L20 (16m band) are
arranged in a Colpitts circuit with €12, €17,
C18, €45 and €19, Tuning is performed by ©C45
via bandspreading capacitors G18, €19.

Second valve (V2, Mullard EF41) is a variable-

mu R.F. pentode, operating as intgern\tﬁibe fre-
quency amplifier with —tuned tganstormer
%ouplings €7, L21, L22, €8 and ©23,7L23, L24,
24, 4

Intermediate frequency 470 kc/s.

Diode signal detector is part of double diode
triode valve (V3, Mullard EBC41) and the audio
frequency component in its rectified output, is
developed across load resistors RS, RS.

With the waveband control in the gram posi-
tion, the triode section of V1 operates as pick-
up pre-amplifier. The pick-up output, which
is shunted by G610, is connected via €9, $23 and
§24 to the triode grid, and the amplified output
developed across R7 is connected via €20, $61 to
the lower end of the diode load, S62 opening on
gram.

Second diode of V3 is fed via €28 from V2
anode and the resulting D.C. potential developed
across load resistor R15 is fed back as bias to
V1 and V2, giving automatic gain control.

Resistance-capacitance coupling by R13, €34
and R16 between V3 friode and pentode output
valve (V4, Mullard EL41). Fixéd tone correction
in anode circuit by €36. Provision is made for
the connection of a low impedance external
speaker across T1 secondary.

A proportion of the speech coil voltage in Tt

(Continued below circudt)
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Circuit Description—Continued

secondary, developed across R22, R23, R24, is
fed back to the volume control circuit via fre-
queney correcting network €39, €40, C38, R20,
€37 and R21. Four-position tene control is pro-
vided by changing the frequency characteristic
ol this ecircuit via the medium of switches $65-
S67. S63 is also one of the tone control
switches, and when open gives bass cut via €27,
S64 closes only in the ‘““off ” position of the
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CAPACITORS ‘ Loca |
(continued) | Values  tions | RESISTORS Values %_nca.-
| i ions
{ CI1 | Veiose,C.G, .. 1000F | H | —=
| €12 | Oscillator trimmer 150pF | | R1 Aerial shunt 22kQY | B2
i £ S.W. osc. tracker.. 0-0017uF | H3 | R2 V1C.G. .. IMQ | G4
| M.W. ose. tracker... 360pF ‘ H3 R3 V1 osc. C.G. 47kQ H3
S.W. osec. trimmer... | 27pF | H3 R4 P.U. shunt 10ML G4
A.G.O. decouplmg 0-04uF | G3 R5 Diode mute 220k G3
Oscillator trimmer 15pF | H3 | R6 3.G. H.T, feed 27k F3
S.W. ?fc <utld ;’581)}[_: %3; i R7 Osc. anode feed z%glﬁ% | G3
spread capacitors | 50pE : RE . T Z F4
Osc. anode coupling 100pF | H3 RO } Diode load resistors { 220kQ  ¥3
P.U. pre-amp. shunt 0-01uF | G3 R10 Volume control 1MQ F3
$8.G. decoupling ... 0:05uF | G4 R11 V3 C.G . 10MQ ¥4
2nd LF. trans, tun- { 100pF = €2 | R12 H.T. decoupling ... 4-7TKkQ) | F4
ing .. 1881:[0 2 ‘ R13 V3 ul(xpd(; load ; 220]{0 | T4
LF. bv pass . 100pF | F4 R14 A.G decoupling 1MQ K4
The Pye P53 band-spread superhet. | A.F.coupling . 0-02uF | T3 RI5  A.G.C.diodeload . IMQ T4
| Part tone control ... 0-005uF i3 | R16 V4 C.G. 470k ¥4
| A.G.C. coupling 47pF | F4 | R17 V4 C ( smppu 10kQ 4
COMPONENTS AND VALUES | A.¥. coupling . 0-04uF  F3 RIS | V4 G.T 180  F4
i H.T. decoupling ... lg,u}j‘ C1 R19 H.T. nmnothmg 1-(‘;k§2 B4
5 | £ 32uF D1 R20 2:2MQ E3
CAPACITORS Values  Loca- | (C32% I} H.T, smoothing 32uF | D1 R21 | Parts of negative 3900 | B3
| tions C33 I.F. by-pass 100pF | ¥4 R22 feed-back tone con- 470 | E3
|——- = -— '34 A.F. coupling 0-005uF  F3 R23 trol circuit o ] 2:2kQ | E3
| 1 LI, filter tune 0-001pF B2 C35* | V4 cath. by-pass S0ul B4 | R2 220Q F3
| %f ,Ixn\fal coulilitng 0-()(1)33;1? ‘ ﬁ* {Jé? |_ Tone corrector 0 uuz\u{ f‘4 |
| O | L.W. aerial trim. ... 20pF 4 ) i TR 82p¥F 3|
| C4 | Acrial coupling 5-6pk ‘ H4 38 ])dfr('-‘:cl-“lfmzlﬁ u::,l]:f( 0-02uk K3 |Approx.y
| G5 Band-spread tune... 62pF | H4 ‘ 039 control eireuib ... 025l Fd OTHER COMPONENTS Values |Lova-
6 C.G. | 100pF | G 40 | E3 | (@hms) | tions
1 ¢7 } 1st LF. trans. tun- {1 100pT | C1 C41% | %\V aerial trim. H4 S S |
C8 ing 100p¥F  C1 €421 | M.W. aerial trim.. H4 1.1 |- I ]~ filter . ‘ 2.0 | B2
09 1 PUL (‘(luplmﬂ . 0-01pl | G4 C437 | Aerial tuning §5281)F Al | L2 ! S W, aerial coup. . 120 | Ha
C10 P.U. shunt 0-01p¥ | G4 | C441 | M.W. osc. trim. ... 50pF | H3 | 13- [\ Aerial and oscillator = —
~ (Continued next f-nl) ! ‘7707457‘7 | Oscillator tuning ... | §528pF A1l 1,20 i} tuning coils .
+ Electrolytic. { Variable, t Pre-set. § ““ Swing ” value, min. to max. (Continned col. 1 overleaf)
. 3R6 friz RI9
| 123 c24
|C23 124 I s
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ol; 8566 mnever
ed through it.
[. current is supplied by LH.C. full-wave
'ying valve (V5, Mullard EZ40). Smoothing
219 and electrolytic capacitors ©31, C32.
lual bum is neutralized by feeding the H.T.
nt through section a of T1 primary wind-
A c¢ingle winding on T2 feeds the scale

opens, but continuity is

s and the heaters of all the valves includ-
V5.

Circuit diagram of the Pye P53. For

band-spread working fixed capacitors

are connected in series and in parallel

with the normal tuning capacitance

in the oscillator circuit, while the aerial

circuit becomes fixed-tuned. 821 is
- an “incidental ” switch only.
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| Approx. |
OTHER COMPONENTS | Values |Loca-
(continued) } (ohms) tions
.2 . PTi. 2.9 ;
]I;‘.).é } Ist 1.F. trans. ;(‘.c, }2.2 ‘ H
| 123 E Pri. 1 2
L2 } 2nd I.F. trans, {5[‘(‘. | ] 02
125 Speech coil a0 || 5 | -
‘ ‘ a ... 15:0 |
IT1 OP. trans. <b .. | 4850 | €1
A
a =
T2 ‘ Mains b 2850 | D2
| | trans. 1rz e | 8050 |
d, total | 380
51-862)  Waveband switches | - H3
867 Tone switches ‘ — E3
{863, !
S69 Mains sw., g’ tone
control ... e — 13

VALVE ANALYSIS

Valve voltages and currents given in the table
below are those quoted by the manufacturers
and were measured with the receiver operating
from A.C. mains of 210V, the voltage adjust-
ment being set to the 200-220 V tapping. The
receiver was tuned to the highest wavelength
end of M.W., but there was no signal input.

Voltage readings were measured on the 10V
and 400 V ranges of a Model 7 Avometer, chassis
being the negative connection.

V1 ECH42
V2 EF41

V3 EBC41
V4 EL41 25h4 |
| V5 EZ40

500+ ;

T Anode to anode, A.C.
* Cathode current 53-4 mA.

GENERAL NOTES

Switches. —§1-862 wre the waveband and radio/

gram change-over switches, ganged in three
rotary u beneath the chassis. These are
indicated in our underside chassis illustration,

where they are identified by diamond-tailed
arrows numbered 1, 2, 3. They are shown again
in detail in the diagrams in col. 4, where they
are drawn as seen from the rear of an inverted
chassis.

The table in col. 6 gives the switch positions
for the nine control settings, starting from the
fully anti-clockwise position of the control knob,
A dash indicates open, and €, closed.
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Tuning drive cord
systems for the two
models. On the left,
that of the P53,
and on the right
that of the P53RG.
In both cases they
are drawn as seen
from the rear with
the gang at maxi-

mum. 2% turns round

N
control spind\z——b

2 —
OB

3 turns round
control spindle

o

$63-867 are the tone control switches, ganged
in a single rotary unit beneath the chassis,
This unit is shown in detail in the diagram in
col. b, and has its own table of switeh action for

the five settings (col. 4). With this unit is
ganged the double-pole Q.M.B. mains switeh
unit. 868, 869, which opens in the fully anti-

clockwise position of the control. As in the
case of the waveband switch table, a dash indi-
cates open, and €, closed.

$64 occurs incidentally in the construction of
the switch unit, and closes only in the * off
position of the control. $66 is not a s
all, as it remains closed throughout the nge
of control. We show it because it forms part
of the conuecting link between G38 and say R22.

Scale Lamps.—These are two lamps, with large
spherical  bulbs, and M.1.S. bases, rated at
6.5V, 0.3 A, The bulbs are normally dipped in
white paint.

External Speaker.—Two pairs of sockets are
provided at the rear of the chassis for the
connection of the internal and an external
speaker, The impedance of an external speaker
should be low, about 2-4 (2.

RADIOGRAM MODIFICATIONS

The principal changes in the chassis of the
Po3RG autoradiogram  as compared with the
P53 chassis on which our circnit diagram is
based concern the pick-up input circuit and the
negative feed-back cireuit.

In the radiogram the triode section of V1 is
not used as a pick-up amplifier, the pick-up
output being fed in directly to the junction of
RY and $62. Pick-up sockets are still used, and
in series with them in place of €9 is a 220 kQ
resistor, the other side of it being shunted by
a 500 pF capacitor in place of G10. R5 is con-
nected at its H.T. positive end to the other end
of R7, and its value is changed to 10 M. €21
is omitted altogether.

Slight changes oceur in the waveband switeh-
ing. Two lamps which floodlight the gramo-
phone compartment of the cabinet are connected
to the heater supply at one end and to $23 at
the other, the upper end of $23 in our diagram
going to the Jamps instead of to V1 triode grid.
The lower end of 823 still goes to $24, but the

Ri2 RI6

L

RIB RI7 RI3 RI RIS RI4

lower end of $24 is connected to chassis, not
to §25.

The upper end of R20, which we show con-
nected to $65, §67, goes instead to the junction
of R22, R23; that is to say, the other side of
867. The value of €39 becomes 0.5 417, R22 De-
comes 22kQ, and €34 becomes 0.1 u4F.

CIRCUIT ALIGNMENT

I.LF. Stages.— Remove the chassis from the
cabinet, switch receiver to M.W., turn gang and
volume control to maximum. Connect output of
signal generator, via an 0.1 pF capacitor in the
“live ™ lead, to control grid (pin 6) of V1 and
chassis.  Feed in a 470 ke/s (638.3 m) signal and
adjust the cores of L24 (location reference €2),
L23 (G4}, L22 (C1) and L21 (G3) for maximum
output.

I.LF. Filter.—~With the receiver tuncd to the
highest wavelength end of M.W., connect the
signal generator output, via a standard dummy
acrial, to A and E sockets. Feed in a 470 ke/s
signal and adjust the core of L1 (B2) for mini-
mum output.

F. and Oscillator Stages.—As
seale is mounted in the cabinet,
ing adjustments have to be carried out with
the chassis on the bench, refercnce is made
during alignment to a substitute tuning scale
printed on the rear left-hand side (viewed from
rear of chassis) edge of the scale backing plate.
This scale has 100 divisions and it is read off
against the lower edge of the cursor carriage.

With the gang at maximum capacitance the
reading on the substitute scale should be 100,
and it any error is found, the cursor carriage
can be slid up or down the drive cord to correct
it. When the chassis is inserted in the cabinet
the cursor should coincide with the black do
at the highest wavelength ends of the scales
with the gang at maximum capacitance. The
signal generator output should be conmeceted via

the tuning
nd the follow-

a  standard dummy aerial to the A and E
sockets.

L.W.—Switch receiver to L.W., tune to
1400m (55 on substitute scale), feed in a

1400 m (214 kefs) signal and adjust the cores
of L15 (H4) and L5 (H4) for maximum output.
M.W.—Switch receiver to M.W., tune to 500 m

Cc3

@6
C28

L23

O

Int. LS.

Underside view of the chassis.
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Detailed diagrams of the threc waveband switch units are shown in col. 3.
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Tone control switch table for the unit
whose diagram appears in col. 4.

(82 on seale), feed in a 500 m (600 kefs) signal
and adjust the cores of L14 (I3) and L4 (H4)
for maximum output. Tune recciver to 200 m
(10 on_ seale), feed inoa 200m (1,500 ke/s) signal
and adjust 44 (H3) and €42 (H4) for maximum
output. Repeat these adjustments nntil calilira-
tion is correct.,

S.W.—Switch  receiver to M.S.W., tune to *
200m (10 on seale), feed in a 200 m (1,500 kefs) U ;
signal and adjust the cores of L13 (H3) and > |
L3 (H4) for maximum output. Tune receiver to =
3.3 Me/s (28 on scale), feed in a 909 m (3.3 Mc/s) T
signal and adjust 41 (H4) for maximum ount- L——:— e - Voltage ad;
put.  Repeat these adjustments until calibra- 25 m band
tion is correct. |

49 m band.—Switch receiver to 49 m, tune to

:

—Switeh receiver to 25 m, tune to | |

1.8 Me/s (50 on m:izzle)( feed in an 11.8 Me/s Plan view of the chassis. |
3 X E coaley  fo s Mo b Y (25.42m)  signal and adjust the cores of L1S

'(‘-15-'}: " ‘_;‘['["'q'r:“l“'im"i""“':l’h'hL"‘I‘Ilw ”('.“7":.‘ (‘;jl'ull.ié (63) and L8 (G4) for maximum output, — e e ———==

(G3) and L6 (H4) for maximum output 19m band.—Switch receiver to 19m, tune to 16m hand.—Switch rcceiver to 16 m, tune to
31m hand.— Switch rccciver to 81 m tune to 15.3 Me/s (50 on scale), feed in a 15.3 Me/s 178 Megs (50 on scale), feed in a 17.8 Me/s

0.6 Mc/s (’.(] 50, e ‘1«-u! i ‘lJ(i Mecls (19.61 m) signal and adjust the cores of L19 (16.85m)  signal and adjust the cores of L20

(11.25 n'l) signal and adjust the cores of L17 (G3) and"L9 (G4) for maximum output. (G3) and L10 (G4) for maximum outpnt.

(H3) and L7 (H4) for maximum output, S — - _\

3lm | 25m | 19m | 16m

DRIVE CORD st
REPLACEMENT =
54

Switeh | Gram. LW, |[M.W. | 5.W.  49m
(o]

c - |
e |

000

About five feet of nylon
braided glass yarn is re-
quired for a new drive
cord in either model, and
it should be run as shown
in the sketches seen at
the head of cols. 2 and 3,
where  the  systems  are
shown separately for the
tuble model (on the left)
and  the radiogram (on
the right).  The makers
quote the exact cord
lopgths as 51 inches and
507 inches  respectively
for  the two  maedels,
measured  hetween  the
centres of the end loops
when made up in advance.
Both ends are looped on
to the tension spring, and
it is possible to fit the
made-up loop of cord with
the ends already attached
to it.

|
o000

ol | looo|
o0
00000 |

' looooo00n |
. looooooo|

‘ooo0o0000] |
loooo| | o0

0000000

0o 00000]|
o]

ol |11

(2]
lof|
O] i |

Il Tellallll
o]

-1-BE
NRRE-I-}

1
|1 O

|
ol

|
| /ool oooooon| 00000

00000000 0000000 |
0000000 ] ||| o0

0000000 00| |

|
0000000 00000000

Lefr: Diagrams of the
waveband switch units,
drawn as seen from
the rear of an inverted
chassis. On the right
is the associated table.
Above: Diagram of the
tone control switch
unit. Its table of
operation appears at
the head of col. 4.
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