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The Pye E/AC superhet.

ELAYED and amplified AVC is
used in the Pye E/AC receiver, a
5-valve (plus metal rectmer) 2-band
superhet designed for AC mains of 200-
250 V, 40-100 c¢/s. Special models cater
for AC mains of 100-110 V. A practically
identical chassis is employed in the radio-
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CIRCUIT DESCRIPTION
Aerial input via equalising coils and
switches L1, §1 (MW) and L2, 82 (LW)
to tappings on aerial coils L3, L4, which
are tuned by C29. This tuned circuit pre-
cedes first valve (V1, Mazda metallised
ACSGVM), a variable-mu RF tetrode
operating as signal frequency amplifier.
Choke-capacitance coupling by L5, C4
to frequency changer (V2, Mazda metal-
lised ACS2Pen), and RF pentode whose
control grid circuit is tuned by L6, L7
and €32. The anode is coupled via C8
to the tuned oscillator circuit L9 (MW),
L10 (LW) and €385. Parallel trimming
by €33 (MW) and €34 (LW); tracking
by specially shaped vanes of €35, Reac-

tion coupling by cathode coil L8.

Third wvalve (V3, Mazda metallised
ACS1VM) is a variablemu RF tetrode
operating as intermediate frequency am-
plifier with tuned-primary, tuned-second-
ary transformer couplings €36, L11, L12,
€37 and C38, L13, L14a, C39,

Intermediate frequency 114 ke/s.

Diode second detector is part of double
diode triode valve (V4, Mazda metallised
ACHLDD). Audio frequency component
in rectified output is developed across load

in oak, i awalnut,

E/AC

R11, and grid stopper R12 to control grid
of triode section, which operates as AF
amplifier,

IF filtering by C14, G16. Provision for
connection of gramophone pick-up across
R9 via isolating capacitors G12, G13 and
switch 88, which closes on gram, while
ST and 89 open. On radio, 89 rloses and
short-circuits R14, and GB is obtained
from the DC potential developed across
R9 and applied to the control grid via
R10, R12, so that GB varies in sympathy
with signal strength, providing post-
detector AVC and controlling the AVC
system as a whole, as described later.

Parallel-fed AF transformer coupling by
R13, G20 and T1 between V4 triode and
directly heated triode output valve (VS3,
Mazda PP3/250). Variable tone control
by variable capacitor . C40 across T1
secondary. Socketed plugs used to con-
nect the internal speaker permit a low
impedance external speaker to be. con-
nected with or without the internal one.

HT current is supplied by Westinghouse
metal rectifier MR1 connected to operate
as a voltage doubler with electrolytic
capacitors GC24, C25. Smoothing by
speaker field L17 (connected in the nega-
tive HT lead to chassis with R21) and
electrolytic capacitors €22, ,€23. Mains

grams. b 3
Release date and original prices: 1933;  resistor RS, which also operates as manual ~ RF filtering by €26. GB potential for Va
EJAC (table), £15 15s. B/RG/AC, in  volume control, and passed via AF coup- is obtained from the potential divider R19,
oak, £27 6s.; in walnut, £29 8, F/KG| ling capacitor €15, tone corrector €17,  R20 across L17, R21.
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Circuit diagram of the Pye E/AC superhet.

The speaker field winding L17, and R21x, are in the negative HT lead to chassis, and R
R20 are in parallel with them. The cathode of V4 is returned via Rxs to HT negative, but the cathode potential relative to chassis vari
between positive and negative values with change of signal strength according to the signal diode output, whose DC potential is applie

as GB to the triode control grid. Note that the positive sides of Cx9 and C21 are connected to chassis.
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The AVC System

An amplified and delayed system of

automatic volume control is obtained by
hiasing V4 triode control grid from the
signal diode load resistor RS9, as men-
tioned earlier. The immediate effect of
this is that the triode anode current, and
consequently the cathode current, varies
inversely as the strength of the received
carrier at the signal diode, because the
stronger the signal, the more negative
does the control grid become relative to
the cathode,
« L17 and R21 form a potential divider in
the negative HT lead to chassis, and
their junction provides a tapping point
about 2 V negative with respect to
chassis. To this point the AVC diode
load resistor R17 is returned, and from it
is derived, via the AVC ]me, a fixed GB
potential for V1 and V3, whose cathodes
are connected directly to chassis.

The cathode of V4 is returned via-R15
(R18 is short-circuited on radio by $9)
to HT negative, which is some 756 V
negative with respect to chassis. Under

no-signal conditions, when V4 control grid *

is at cathode potential, HT current
through V4 is at a maximum, and some-
thing like 100 V will be dropped along
R15. This puts V4 cathode at about 25 V
positive with respect to chassis. The
figures quoted are hypothetical, but they
illustrate the case.

As the AVC diode is 2 V negative with
respect to chassis, the cathode is now
about 27 V- posmve with respect to the
AVC diode anode, and no diode current
will flow. Upon the arrival of a signal,
however, V4 control grid potential moves
in a negative direction, causing a fall in
HT current through R15 and thus re-
ducing the positive potential of the
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Most of the small components are indicated here’

beneath the chassis deck, although some are obscured by the panels either side.
Separate sockets are provided for connectirg the speaker field and speech coil.
The L5, R2, C4 unit (above the deck) is similar in appearance to the first IF
unit. The 2nd IF unit in actually in the centre of the under-chassis compartment.

cathode, which
chassis potential.

No appreciable change occurs in the
AVC line potential until the strength of

begins to approach

the signal is such that the cathode poten--

tial falls below that of the AVC diode
anode; that is, when the diode anode
is more positive than the cathode. At this
point diode current begins to flow, and
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as the DC resistance of the diode is
then low compared with that of R17,
the diode anode, and with it the AVC
linz, follows the potential of the cathode,
becoming more and more negative as the
signal strength increases and taking the
AVC line potential with it.

COMPONENTS AND VALUES

CAPACITORS Values
(uF)
CL V1 CG decoupling 0-25
C2 V1 SG decoupling 01
C3 V1 anode decoupling 01
Ct V1-V2 RF coupling 0-0002
Ca V2 CG capacitor 0-00002
CH V2 HT decoupling 01
C7 V2 cathode by-pass 0-01
C3 Oscillator coupling 0-001
(0] V3 CG decoupling 0-25
Clo* V3 SG decoupling 4-0
Cl1 V3 anode decoupling 0-1
192 O
ti }‘; } FU isolating capacitors... { ggg
Cl4 IF by-pass 0-0002
Cl5 | AF coupling 025
Cle IF by-pass . 0-001
CLl7- | Part of tone corrector ... 0-01 |
CcL8* ‘} V4 cathode by-pass ca—{ 250 |
clo* | pacitors 40 |
c20 | A F coupling to T1 0-26
021* | V5 CG decoupling 40
cza* | HT hi q 16-0
C23% ‘ smoothing capacitors 8.0
C24* | 3 oltagu doubler capaci { 40
C25* | 40
c26 | \laun RF bv pafi‘s 0-01 |
C27 Aerial LW trimmer —
C28: Aerial MW trimmer —
C29 Aerial circuit tuning —
C30. V2 CG LW trimmer —
C31 V2 CG MW trimmer -
C32 V2 CG circuit tuning -_
€33 Ose. cire. MW trimmer.. —
C34 Ose. cire. LW trimmer.. =
¢35t | Oscillator circuit t,uning
361 | 1st IF trans. pri. tuning —
C37f | 1st IF trams. sec. tuning
C387 | 2nd IF trans. pri. tuning |  — =
C39 ‘ 2nd IF trans. sec. tuning =
Cto Varlable tone control ... -
< [uiectm vtlc ’r Varlab!e t Pre-get.




Plan view of the chassis.
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RESISTORS Values
(ohms)
R1 | V1SG HT feed ... 8,500
R2 V1 anode HT feed 20.000
R3 V2 CG resistor ... 50,000
R4 V2 HT feed resistor | 20,000
R5 Y2 GB resistor ... 2,000
R6 VI, V3 8G’s HT feed 25,000
R7 potential divider 12,500
R8 V3 anode HT feed 15,000
R9 Manual volume control ; . |
V4 signal diode load... 40,000
R10 V4 triode CG resistor 2,000,000
R11 Part tone corrector 2,000,000
R12 V4 triode grid stopper ... | 5,000
R13 V4 triode anode load .. 15,000
R14 GB resistor (gram) 500
R15 AVC delay resistor ™~ 25,000
R16 AVC line decoupling | 250,000
R17 V4 AVC diode load 500,000
R18 V5 CG decoupling 100,000 |
9 r : i P 28,00
géﬂ V5 GB potential divider {‘ ju_uj‘;
R21 | V1, V3 fixed GB resistor G
. i | ApPprox.
OTHER COMPONENTS | Values
| (ohms)
}:é } Aerial equalising coils { 2:?
i“z Aerial tuning coils . i 3:4,.: :
L.’! V1 anode RF choke . 230:0
ET' } V2 CG tuning coils -{! ‘t :
L8 Oscillator reaction coil ... 02
L9 | Osc. MW tuning coil AP0
L10 Osc. LW tuning coil . 90
| {:}], } 1st TF trans. :g“ mt"l!_ | }gl_,: ;
]L]li } 2nd 1F trans. ES %gii
L15 Speaker speech coil 1:23
L16 Hum neutralising coil 01
L17 Speaker field coil 1,('}{)!» )
1 Tntervalve trans. ""’3:‘;
T2 Pri 38010 |
Output trans. Sec. : 0-25
T3 Pri., total 28-)
‘ Mains trans. { Heater sce. | 01
| T sec. | 32-)
S1-86 | Waveband switches —
87-89 | Radio/gram. change | —
‘ switches |
810 Mains switch | —
! |
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VALVE ANALYSIS

Valve voltages and currents given in
the table below are those quoted by the
makers. With the exception of V& anode
voltage, all voltages were measured with
the negative meter lead connected to
chassis, but in the case of V4 it was con-
nected to the cathode. There was no
signal input.

The voltage between chassis and the
positive end of the metal rectifier MR1
should be about 290 V (chassis negative)
and from chassis to the negative end about
90 V (chassis positive).

Anode | Anode | Screen | Screcn
Valve Voltage | Current  Voltage  Current
(V) | (ma) (V) (ma)
V1 AC |
SGVM 145 6-65 45 | 1:95
V2 ACS2 |
| Pen 185 | 30 186 | 18
| V3 AC ‘
| S1VM 200 5:3 63 2:0
V4 AC {
HLDD 146 Wy || = |
| V5 |
275 24-7 — =

PP3/250

DISMANTLING THE SET

Removing Chassis.—Remove the four con-
trol knobs (pull-off) from the front of
the cabinet, and the back cover {rom
the rear;

lay the chassis face down, and remove
from the two top front corners of the
chassis the wood screws (with metal
collars and rubber grommets) holding
the chassis to the front of the cabinet,

taking care not to lose the collars if

they are loose;

inserting a screwdriver through holes pro-
vided in the base of the cabinet, re-
move the four cheese-head screws (wit-h
washers) holding the bottom flanges of
the chassis to the wooden fillets on the
sides of the cabinet;

remove the two wood screws holding the
mains switch to the side of the cabinet,
and free its leads from the cleat below;

The radio/gram switches S7-S9 are indicated here.

The positions of the waveband switches are indicated in the rear view

overleaf.

Inductance adjustments in the tops of the L3, L4 and L6, L7 cans

are not intended to be disturbed.

nor e

nformati on renmenber www. savoy- hil |

withdraw from their sockets in the lower
rear compartment of the chassis the
speech coil and speaker field plugs;

remove the two upper rear cover fixing
brackets (two countersunk head wood
screws each) from the sides of the
cabinet, stand the cabinet upright, and
withdraw the chassis.

When replacing, do not omit to replace
_the two spacing blocks between the
bottom of the chassis and the support-
ing fillets.

Removing Speaker.—First remove the
chassis, then remove the nuts from the
two studs holding the speaker to its
mounting bracket.

GENERAL NOTES

Switches.—S1-86 are the waveband
switches, and 87-89 the radio/gram
change-over switches, operated by a
spindle which runs nearly the whole
length of the chassis, above the deck, at a
right-angle to the switch control spindle.
S$1-86 are located inside or just beneath
their respective coil assemblies, while
§7-89 occupy a position beneath the scale
drum.

The positions of these switches are indi-
cated in our chassis views, although some
of them cannot be seen. Their action is in-
dicated in the table below for the threc
control settings, starting from the fully
anti-clockwise position of the control. A
dash indicates open, and €, closed.

S10 is the QMB mains switch in a

moulded case fitted to one side of the
cabinet.
Switch Table
i Switch MW | Gram Lw
1 | 1
| st c - | =
| 52 = — c
| 83 [+ - -
‘ St c — —
| %5 & | = -
S6 — — [o]
S7 [o] - [o]
| S8 — | C | -
9 c | = c
| . |

Coils,—The RF and oscillator coils L3,
L4; L6, L7; and L8-L10 are in three
screened units on the chassis deck along
the line of the switch spindle. The series
coils L1, L2 are in the unscreened unit
beneath the chassis deck. The first IF
transformer L11, L12 is in a fourth unit
on the chassis deck with its trimmers and
C8, while the second IF transformer L13,
L14 is in another screened unit beneath
the deck, seen in our rear view of the
chassis, with a trimmer on each end face.
A fifth screened unit on the chassis deck
with an appearance similar to the first
IF transformer contains V1 anode RF
choke L5 and R2, G4.

Scale Lamp.—This has an MES base
and a clear spherical bulb, and is rated at
about 4 V 0.3 A. Tt is connected across
one half of the heater secondary winding
on the mains transformer T3, between the
centre-tap and one end.

For replacement purposes, the lamp-
holder can be eased from the two spring
clips which hold it to the top of the LS8,
L7 unit. The flexible lead then permlts
convenient handling.

. C0O. uk_
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External Speaker.—Two sockets are
provided at the rear of the chassis for
connecting the internal speaker, whose
plugs also carry sockets. ~ The chassis
sockets are connected to the output rrans-
former T1 secondary, so that a low 1m-
pedance (about 3-5 (1) external speaker
may be connected to them, or to the
socketed plug if both speakers are re-
quired.

Capacitors GC18, C19.—These are two
electrolytics which by-pass V4 cathode
circuit. G18 is a TCC moulded type, rated
at 25 uF, 256 V DC maximum working,
by-passing only the gram GB resistor
R14. C18 is in a tubular carton, and is
rated at 4 uF, 200 V DC working. In our
chassis it was a TCC type A, and it should
be noted that its positive end is connected
to chassis.

Capacitors €22, C23.—These are two
wet electrolytics for the HT smoothing
circuit. €22 is mounted on an insulated
platform fitted over a hole in the chassis
deck with €24, €25. It is rated at 16 uF,
440 V DC working. €23 is mounted at
the foot of the chassis, seen in our front
chassis view, and is rated at 8 uF, 440 V
DC working. In both units, the case is
the negative connection.

Capacitors C24, C25. These are two
wet electrolytics, in tubular metal con-
tainers, associated with the voltage
doubler HT rectifier circuit. They are
mounted on the insulated platform with
C22 as mentioned earlier, and are both
rated at 4 pF, 425 V DC working. The
can is the negative connection in each
case, and the two units are connected in
series.

The makers state that while 4 pI re-
placements "are mnot available other
values should not be substituted, and
recommend replacing the whole rectifier
with one of the thermionic valve type.

Resistor R15.—This is shown in our cir-
cuit diagram and tables as a single
25,000 © unit, but it actually consists of
two 12,600 Q units connected in series,
as shown in our rear chassis illustration.

Chassis Divergencies.—After thc first
3,000 E/AC chassis had been made, the
design was slightly modified to include
certain improvements, so that there are
actually two distinct versions. Our
sample was of the later type, and repre-
- sents the majority by far. The differences
in the earlier type are as follows :

C17 and R11 were omitted, but a
0.00005 pF was connected between V4
triode control grid and chassis. R13 was
then 10,000 Q, instead of 15,000 (), and
between it as HT positive was inserted a
decoupling circuit comprising a 5,000
resistor and a 2 uF capacitor.

Some components, although their posi-
tion was unchanged, suffered a change
in value. R10 (now 2,000,000 ()) was then
1,000,000 Q; G15 (now 0.25 wF) was
0.01 wF; and G19 (now 4 wuF) was 8 uF.

In early chassis, too, €21 was a moulded
TCC 4 pF electrolytic, mounted on the
bottom flange outside the chassis. near
the front, on the left as seen from the
front, instead of a tubular type mounted
beneath the deck as seén i our front
view. In some cases, 26 may be mounted
in this compartment, instead >f in the
rear one as shown in our illustration.

nore
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Front view of the
lower portion of the
chassis,  showing
further components
including the gang,
beneath the chassis -
deck. Part of the
volume control Rg
is seen at the top.

Alternative Rectifier.

Where difficulty
1s experienced in obtaining or replacing
the electrolytic voltage doubler capacitors
C24, G25 with the correct capacitance of
4 {JF each, either several 2 uF paper in- .

sulated capacitors of suitable working
voltage may be used, il they can be
accommodated, or a thermionic valve rec-
tifier must be substituted for the metal
one.

The second alternative involves the re-
placement of the mains transformer by
one with suitable windings for the con-
ventional valve, which the makers suggest
should be a Mazda UU4 or its equivalent.
They make a suitable mains transformer
(part No. -77001) which is available only
to Pye dealers.

CIRCUIT ALIGNMENT

IF Stages.—The IF adjustments can be
carried out without removing the chassis
from the cabinet, although wusually, if
the IF circuits are readjusted, the RF
and oscillator circuits will also require
readjustment.

Connect the signal generator leads via
a 0.002 uF non-inductive capacitor to con-
trol grici of V2 and chassis. The most con-
venient point at which to connect the con-
trol grid clip is the soldering tag of that
socket on the valve holder. This is the
rearmost tag, and is almost level with the
rear edge of the chassis deck.

Short-circuit L8 to stop the oscillator
from working. The most convenient way
to do this is to make up a piece of flexible
cable *with a crocodile clip at each end
and clip one end to V2 cathode, on the
valve holder, and the other end to chassis.

Feed in a 114 kefs (2,631.5 m) signal,
and adjust €36, C37, C38 and C39 for
maximum output, reducing input as cir-
cuits come into line to avoid AVC action.
Now remove the short-circuit from V2
cathode.

RF and Oscillator Stages.—For this
operation the chassis must be removed
from the cabinet, and it will be necessary
to extend the speech coil and field coil
leads from the speaker in order to con-
nect up the two units.

To set the drum, turn the gang to maxi-
mum, slacken the fixing screw in the boss
on the chain wheel on the gang spindle,
and turn the tuning control until the scale
drum reaches its stop at the low wave-
length end of the scale. Now slacken the
two screws holding the scale escutcheon
to the front of the chassis, and adjust it

PYE
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so that the two pointers cover the red line
across the scale, then tighten up the
escutcheon screws.

Turn the gang to maximum again, and
then back a little; with the flat end of a
metal bar press the edges of the rotor
vanes of the gang level with those of
the stators, and while holding the vanes
steady, adjust the drum so that the
pointers are level with the 560 m mark on
the MW scale and the black dot at the
end of the LW scale. Then tighten up
the chain wheel boss screw. A slot in the
boss permits adjustment over quite a wide
range.

Finally, transfer signal generator leads
to A and E sockets, via a suitable dummy
aerial, .

MW.—Switch set to MW, slacken G28
adjustment to minimum capacitance and
C31 to maximum. Turn the scale to mini-
mum (red line), feed in a weak 196 m
(1,530 kc/s) signal, and adjust €33 for
maximum oupput. lf two peaks are found,
select that involving the lesser trimmer
capacitance. Then adjust €28 and C31 for
maximum output, reducing input if
necessary to avoid AVC action. Finally,
readjust €33 for maximum output.

LW.—Switch set to LW, and leave
tuning control as already set at minimum
wavelength. Set G2T to minimum capacit-
ance, and screw up C30 almost to maxi-
mum. Feed in a 775 m (387.1 kc/s) signal,
and adjust €34 for maximum output; but
if two peaks are found here, that involv-
ing the greater trimmer capacitance must
be used. Now adjust €G27 and €30 for
maximum output, again reducing input if
necessary. Feed in a strong 775 m signal,
and readjust €34 for maximum output.
Do not disturb G27 and G30.

Radiogram Models

The radiogramophone versions of the
E/AC employ a chassis which is almost
identical with that in the table model.

Model E/RG/AC is fitted with a Col-
laro combined gramophone motor and
pick-up unit, and is housed in a pedestal
cabinet. The cabinet is available in oak
or walnut, the walnut model being two
guineas dearer than the oak.

The E/RG/AC/Auto is similar to the
ordinary RG model except that it is fitted
with an automatic record changer which
handles eight 10in. or eight 12in. records
at one loading. It is made in the same
two finishes at 10 guineas extra in each
case.
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