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The Pye SP/B receiver.”

SPECIAL battery is provided in the

A Pye SP/B receiver for AVC delay,

' ‘ while a GB battery provides the
normal grid bias. Both batteries are con-
tained in the HT unit; but neither of
them is internally connected to the HT
The set fs a 5-valve, 2-band
transportable battery superhet, with an
RF amplifier and a class B output stege.

section.

Release date: August, 1934,
SCALE LAMPS

MW LW

Supplement to The Wiréless &
Electrical Trader, Fune 20, 1942

PYE

TRANSPORTABLE

CIRCUIT DESCRIPTION
Tuned frame aerial input L2, L3, C22
to variableemu RF pentode valve (V1,
Mazda metallised VP215) which operates
as signal frequency amplifier. Provision
for connection of external aerial and earth
via coupling coil L1, which is coupled to

'

Choke-capacity coupling by L4, C3 be-
tween V1 and triode-pentode valve (V2,
Mazda metallised TP22), whose pentode
control grid circuit is tuned by L5 (MW),
L6 (LW) and €25, and which operates as
frequency changer with cathode (filament
circuit) injector coupling. Triode oscilla-
tor anode coils L10 (MW) and L11 (LW)
are tuned by C28. Parallel trimming by
C27 (MW) and €26 (LW); tracking by
specially shaped vanes of C28. Reaction
coupling by coil L9 in control grid cir-
cuit.

Third valve (V3, Mazda metallised
VP215) is a second variable-mu RF pen-
tode, operating this time as intermediate
frequency amplifier with tuned-primary,
tuned-secondary transformer couplings
€29, L13, L14, €30 and C31, Li5, L18,
C32. 1

SP/B

BATTERY  SUPERHET

Diode second detector is part of double
diode triode valve (V4, Mazda metallised
L21DD), parallel-fed from L16 via C14,
Audio frequency component in rectified
output is developed across the manual
volume control R16, which also operates
as the load resistance, and passed via AF
coupling condenser G16 and grid stopper
R19 to CG of triode section, which oper-
ates as AN amplifier. 1F filtering by
filter choke L17 and €15 in diode circuit
and €18 in triode anode circnit. Variable
tone control by transformer-coupled re-
sistance-capacity circuit T1, R17, R18 C17
in triode control grid circuit.

Second diode of V4, series-fed from L16
directly, provides DC potentials which
are developed across load resistances R14,
R15 and fed back through decoupling cir-
cuits as GB to RF, FC and IF valves,
giving automatic volume control. Delay
voltage is obtained from a 13.5 V delay
battery connected across a shunt re-
sistance R12 in series with the load cir-
cuit. The leads to the delay battery iso-
lated from chassis; they are also isolated
from the rest of the circuit by decoupling
components R11, R13 and C12, G13.

Intermediate frequency 127 KC/S. Transformer coupling by T2 between -~
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Circuit diagram of the Pye SP/B transportable battery superhet. A separate Delay Battery is used to provide AVC delay, and it is connected dit
Its connecting leads are indicated in the middle of the diagram ; to have brought them out to the usual position for battery leads, on the right,

control circuit R17, R18, C17, which is connected to V4 triode control grid circuit via a double-wound transformer. ~ The junction of 1
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Under-chassis view.
The frame aerial
connections are
indicated and coded
to agree with those
in the circuit dia-
gram below. C21
was not fitted in our
! chassis, and has
| Been drawn in.
! Its adjustment is
i reached from the
! right, and not from
' theleft, as indicated
i by the arrow. A
i
1
i
1
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metal screen, which
encloses the right-
hand end of the

3 _ chassis, has been
removed for photo-
graphic purposes.
I i ELI imi"ﬁﬁ“ KETS]
V4 triode and double triode class B out- R21, R22, R23 which are connected in COMPONENTS AND VALUES ‘
put valve (V5, Mazda PD220). Fixed series across the grid bias battery. GB R § — {
tone correction by C19, R20 between otential to V1, V2 and V3 is fed via |. ‘
anodes. Provision for connection of low- 15, R14 and the AVC line, and this | RESISTANCES (\(3}1]1:1?5
impedance  external speaker  across voltage provides additional delay to that ———"——
secondary winding of output transformer  obtained from the delay battery con- RL | V1 (,g %[Lw‘}mlmg 250,000
Switch 868, which 1s associated with nected across R12 ) ’ he | gl PGB, oo 2. 000
T3. Swite D DS 8GRl b 2 e SLOSS . R3 | V2 pentode CG decoupling 2,000,000
these sockets, opens when the connecting The scale lamps are controlled by R4 | V285G HTfeed ... 250,000
plug is fully inserted, muting the internal switches 810 and $11, according to the R5 ! \%)ﬁlggmde anode decou- 2000
speaker. waveband in use. They are also con- R6 |1y . 2500
Fixed GB potentials for V1, V2 pen-  trolled by $12 in the common lead from R7 } 03¢, CG renistances { 100,000
tode and V3, GB for V4 triode and the  the positive side of the accumulator; and R8 | V2osc anode HT feed ... | 50,000
t 1 { btained fr are all switched off t T t1 | R9 | V3 CG decoupling 250,000
wo sections of VB, are obtained from a are all switched off auntomatically as the | gyp | v3 8¢ HT feed ... ‘ 250,000
3 potential divider comprising resistances cabinet lid 1s closed, when 8§12 opens. R11 | Delay battery decouplmg 1,00?,3000
. R12 Delay battery shunt ... | 9 .
i RED P-HT+2 | R13 Delay battery decoupling | 10,000
X R14 V4 AVC diode load re- f 2,000,000
R15 sistances -- 1|1,000,000
1 - 3 H T+l R16 |  Manual volume control; |
GREEN © | V4 signal diode load ... 500,000
R17 Farts of variable tone con- 15,000
R18 | trol circuit 250,000
; R19 | V4 triode grid stopper | 25,000
€32 R20 | Partfixed tone corrector.. | 5,000
R21 | V1, V2 pentode, V3 fixed 84
R22 |} GB and Vi triode, 110
hCi4 - R23 | V5 GB, potential divider 220
ruh ’
— 4
BLUE ;_ 1l i UONDENSERS | Values
: > L . LY
DELAY L& el I |
RI2 3 HBATTERT S Gl V1 CG decoupling | 01
o Lol e | €2 V1 8G decoupling - 101
<t} Yool | ¢ V1 to V2 RF coupling ... | 0 000025
R13 YELLOW | Cet V2 pentode CG decoupling | 0-1
| Ch V2 pentode anode de-
RI& | coupling 5 0-1
| €6 V2 SG decouplmg e |01
b | €7 V2 ose. CG condenser ... 0-0002
A a5 | C8 V2 osc. anode decouplmz 005
| CH V3 CG decoupling . 0-1
¥ | Cl0 V3 8G deoouplmg 0-1
L LEN 1 €1 | I by-pas 00002 |
T ' s (G2 4 Delay Pattery decoupting || 0-05
N L L | C:8 condensers ... 1 01 | )
- = ‘ | Cl14 V4 signal diode couplinz 0:0001 | »
{ [ L [ | ¢'5 | I¥ by-pass 00002 |
>——d | 6 | AF coupling'to Vi triode | 0-01 ‘
I | Cu7 Part variable tone contml 0-01 |
| C.8 I by-pass o I 0-0005 |
| €9 Part tone corrector ... ‘ 0-0025
R22 | G20 BT circuit RF by-pass... 0-25 |
| €1 Frame aerial MW trimmer | — |
| C221 Frame aerial tuning =
| €23 R¥ circuit LW trimmer —
Co4 BE circuit MW trimmer =
C225 circuit tuning | =
%33 {7 C86: Osc. circuit LW trimmer | -
BROWN CH Ose. circuit MW trimmer == |
P G 6 C2 Oscillator circuit tuning =
- & CR9 1st IF trans. pri. tuning —
- LI gy CB0 15t IF trans. see. tuning | —

: o . . . . . - ‘ (055 2nd IF trans. pri. tuning ‘ — |
ectec! directly across R12 in the AVC diode load circuit, where it *“ floats > below chagsis potential. 32 2nd IF trans. sec. tuning — ;
e right, would have complicated the diagram unnecessarily.  Another unusual feature is the tone - - —
ion of Rr7, C17 and the transformer winding should be shown connected to chassis. 1 Varlable. t Pre-set.
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Plan view of the chassis.

The leads to the lid-operated scale lamp switch S12 are

indicated. C3 is mounted on the rear member of the gang, and has a valve top cap
lead attach:d to each side of it.

- ) B - | A pprox.
| OTHER COMPONENTS Valves |
: ‘ (ohms) 3
L} Ext. aerial coupling | 0-17 3
ké ' Frame aerial windings ... {l 2(1)3 ;
L4 V1 anode RF choke a0 5300 ‘
L5 RF circuit MW tuning ... 1.54
L6 | RF circuit LW tuning ... | 14:5
£§ } Oscillator injector coils. .. {‘ 8;‘ |
L9 Oscillator reaction coil .. 0-b
L10 Osc. circ. MW tuning .. | 1-3
| L1l | Osc. circ. LW tuning 4-7 |
| L1z | Filament circuit choke .. 06
M8 st IF trans. {E50 yeib
| L5 D Pri. 110-0
| Tie |y 2ndIFtrans. { Sec. .. 110-0
| L17 IF filter choke ... .| 660-0
{ i‘}d Speaker speech coil . 1 o 1.28
[T Ti. | 3,000
| Tone control trans. { Sec. | 6,800-0
T2 Intervalve {Pri. o 1,380-0
[— trans. Sec. total... 330-0
| T3 Output Pri., total | b70:0 |
trans. Sec. 5 023 |
S1-84  Waveband switches . B
35 Delay battery switch ... -—
S6 Speaker muting switch.. -— |
87 HT circuit switch oo || -— |
gg GB circuit switch oon || -—

LT circuit switch v | == |

VALVE ANALYSIS

Valve voltages and currents given in
the table below are those given in the
makers’ manual. They represent condi-
tions to be expected in an average re-
ceiver when operating with no signal
input (frame aerial short-circuited) and
with a new HT battery.

Voltages should be measured with a
high resistance meter whose negative lead
1s connected to chassis.

) .~ Anode | Anode | Screen | Screen
Valve | Voltage | Current = Voltage Current
| V) (mA) | (V) (mA)
| viveeis | 126 ‘ 16 | 72 05
b 126 1-0
| V2 TP22 Oscillator } | 66 0-2
| 86 0-8
| V3 VP215 | 129 0-8 66 - 02
V4 1L21DD 128 2-3 -— —
V5 PD220 128t | 05t — —_

t Each anode.

nore infornation renmenber

DISMANTLING THE SET

Removing Chassis.—Remove the two wood
screws (with metal washers and rubber
grommets) holding the lugs below the
front chassis member to the wooden
fillets at the front of the cabinet;

withdraw the speaker plug from its socket
at the bottom of the speaker unit;

free from the screw terminals on the con-
necting strip, on the right beneath the
chassis, the four leads from the frame
aerial. A half-turn of each screw is
sufficient ; i

from the batten immediately beneath the
lid hinge at rear of cabinet remove three
countersunk-head wood screws;

from the lid-operated scale lamp switch
near the lid stay, disconnect the two
switch leads, and then remove the
switch (two wood screws); =

by holding open the V' spring, and
opening the lid, release the lid stay
from the spring;

remove the seven instrument-head wood
screws from the edges of the wooden
eseutcheon board covering the receiver,
but do not remove the four large-headed
screws close to the escutcheon itself.

The chassis may now be withdrawn
through the top of the cabinet, care
being taken to avoid damage to the
frame aerial windings.

Tf it is desired to detach the escutcheon
hoard from the chassis, the four large-
headed screws (with mnuts, cupped
washers and rubber grommets) may
now be removed.

When replacing Chassis, first refit the
escutcheon board.

Connect the frame aerial leads as fol-
lows, numbering the terminals beneath
the chassis from front to rear :

(1) black;

(2) green;

(3) white;

(4) red.

Removing Speaker.—Remove the
brass fixing nuts.

When replacing, the connecting socket
should be at the bottom.

Do not omit to replace the earthing lead
under the bottom fixing nut.

three -

Removing Frame Aerial. — Disconnect
from the _external aerial and earth
sockets the three rubber covered leads,
and the earthing lead from the speaker,
and remove the three round-head wood
screws holding the frame to the front
of the cabinet. Take great care not to
damage or even disturb the windings in
any way. -

When replacing, the connecting panel
should be on the right, near the ex-
ternal aerial panel,

Connect the lower red lead to the upper
{aerial) external socket, and the two
black leads (without spade tags) to the
lower (earth) socket.

GENERAL NOTES

Sswitches,—S$1-84 are the waveband
switches, §5, §7, 88 and 89 are the bat-
tery switches, and $10, $11 the scale lamp
waveband switches, in two ganged units
disposed along the front of the underside
of the chassis. They are operated by a
brass rod which is supported on brackets.
The control spindle is mounted at right
angles to the rod, and the action is trans-
mitted via wide-toothed sprockets.

The switches consist of flat metal
springs against which contact bars
attached to the brass rod press in the
closed positions with a long wiping
motion, so that the contacts remain clean
indefinitely.

The whole assembly is indicated in our
under-chassis view, where the switches
are individually identified. ~The table
below gives the switch positions for the
two ‘“on’’ positions of the control. A
dash indicates open, and G, closed. In
the ‘‘off’’ position of the control, all.
switches are open.

Switch Table

>

Switch MW

|o0000] 000
0| coooo]| ||

86 is the jack-type internal speaker
muting switch, associated with the ex-
ternal speaker sockets on the rear mem-
ber of the chassis. When the external
speaker plug is fully inserted, S6 opens,
and the internal speaker speech coil cir-
cuit is broken. If the plug is only partly
inserted, the switch does not open, and
both speakers operate.

812 is the scale lamp master switch.
It consists of two brass terminals and a
springy metal strip, and is mounted on
a bakelite panel on the side of the cabinet,
near the 1id stay. When the lid is open,
the strip connects the terminals together
and the scale lamps light. When the lid
is closed, the lid stay Iifts the strip away
from one terminal, open-circuiting the

lamps.
Frame Aerial.—This is wound on
moulded supports on an aluminium

frame fitted to the front of the cabinet.
The windings are terminated at a six-
way connecting panel, mounted on the
metal frame. Two leads from the panel

WMMLsayQy—hiIL,Co.uk
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'gu to the external aerial and earth

sockets = The four remaining leads form
the connections to the chassis, where they
are connected to four screw terminals, on
a panel indicated in ‘our under-chassis
view,

Numbering the tags from top to
bottom, the white, red, green and black
leads with spade tags are attached to tags
1, 2, 3 and 6 respectively on the panel on
the frame; their connections at the re
ceiver end are indicated in the circuit
diagram, the under-chassis view and
under ‘‘ Dismantling the Set.”” Tag 4 is
blank, and the red lead and black lead
(without a spade tag) from tags 5 and 6
go to the external aerial and earth
sockets respectively.

Coils.—The remaining RF and oscilla
tor coils L5-L11 are in two screened units
beneath the chassis, while the IF trans-
formers L13, L14 and L15, L16 are in
two screened units on the chassis deck.
All units contain their associated trim-
mers, and the IF units contain several
other components in addition.

V1 anode RF choke L& is situated be
tween the L5, L6 and L7-L11 units, while
the IF filter coil L17 is fitted to the under-
side of the chassis deck, in a screcened
container.

Scale Lamps.—These are four Osram
MES types, rated at 2.5 V, 0.2 A. They
are energised in pairs, according to the
waveband employed, via switches $10, $11
and the lid switch 812, The four
lamps are mounted on a large bracket
which fits beneath the tuning scale, and
the whole scale lamp assembly can be
withdrawn for lamp replacement purposes
after a single fly-nut 1s unscrewed from
its threaded rod, which is fixed to the
top of the gang assembly between the
C22 and C25 sections. A bush prevents
the nut from being separated from the
:isca,le lamp bracket, so that it cannot be
ost.

External Speaker.—Two sockets are
provided at the rear of the chassis for a
low impedance (1.52.5 0) external
speaker. With the sockets is associated
a jack-type switch §6, whose action is
described under ‘‘ Switches.”

Batteries.—LT, Pye type 13, 2 V, 40 AH
celluloid unspillable accumulator cell. The
HT, GB and delay batteries are all con-
tained in a single combmed unit, Pye
type 501.

Battery Leads and Voltages.—Black
lead, spade tag, LT negative; red lead,
spade tag, LT positive 2 V. Black lead
and plug, HT negative; green lead and
plug, HT+1 72 V; red lead and plug,
HT+2, 129 V. White lead and plug, GB
positive ; brown lead and plug, GB nega-
tive, —4.5 V.  Yellow lead and plug,
delay battery positive; blue lead and
plug, delay battery negative, —13.5 V
from positive of battery. Note : the delay
battery is entirely isolated from chassis.

Chassis Divergencies.—The frame aerial
MW trimmer C21 was not fitted on our
chassis, but has been drawn in to show
its position in chassis in which it is fitted.
C18 was in our chassis, but was not shown
in the makers’ diagram. Another modifi-
cation that may be found is in the tone
control circuit, where R17 is discarded‘
and R18 becomes 100,000 O. ©17 is then
placed in series w1th R18 slider, and the

Supplement 10 The Wireless &
Electrical Trader, Fune 20, 1942

shider is earthed instead of the transformer
winding.

CIRCUIT ALIGNMENT

IF Stages.—\While the secondary tuning
condenser of an 1F transformer 1s being
adjusted, a damping resistance of
20,000 O must be connected across the
primary, and it must be transferred to
the secondary while the primary con-
denser is being adjusted. On each trans-
former small tags are provided on each
tuning condenser, and the resistance may
be conveniently attached by means of
clips to these.

Connect a 0.25 uF condenser across
C28, and turn the volume control to maxi-
mum. Conrfect the signal generator via
a 0.002 uF condenser to the control grid
(top cap) of V2 and chassis. Feed in a
127 KC/8S (2,362.2 m) signal, connect the
damping resistance to the tags of C29,
and, using an insulated tool, adjust C30
for maximum output; transfer damping
resistance to €G30, and adjust C29 for
maximum output. Transfer damping re-
sistance to €31, and adjust €32 for maxi-
mum output; transfer damping resistance
to €32, and adjust €31 for maximum out-
put. Remove the 0.256 uF condenser.

RF and Oscillator Stages.—With the
gang at maximum, the pointer should
coincide with the indentations in the
““H” marks at the high wavelength ends
of the scale. If it does not, see that scale
glass fits squarely in its clamps. If a
small amount of correction is then re-
quired, it can be obtained by slackening
the three screws in the pointer drive
drum, when the slotted holes permit a
small amount of movement. If a greater
amount of movement is required, it can
be obtained by releasing the screw hold-
ing the drum boss to the gang spindle.

‘The frame aerial must be removed from
the cabinet and connected to the chassis,
which is, of course, also removed from
the cabinet. Connect signal generator to
a coupling coil, whose proximity to the
frame aerial can be varied. At first, this
coil should be closely coupled to the
frame, but it should be moved farther
away as the circuits come into line.

MW.—Switch set to MW, turn the

gang to minimum, feed in a 196 m
(1, 530 KC/8) signal, and adjust G27 for
maximum output. If two peaks are found,
select that involving the lesser trimmer
capacity. Then adjust €24 for maximum
output.  Feed in a 500 m (600 KC/S)
signal and tune it in. If the final setting
is 15-20 m low on the scale, it is fairly
certain that G27 has been set on the wrong
peak. Repeat the 196 m adjustments.

LW.—Switch set to LW, with gang
still set at minimum, feed in a 775 m
(388 KC/8) signal, and adjust G26, then
€23, for maximum output. Tune to 846 m
on scale feed in an 846 m (355 KC/8)
signal, and readjust €26 for maximum
output, this time selecting the peak in-
volwng the greater trimmer capacity if
two peaks are found; but do not disturb
Cc23.

Finally, replace: frame aerial and
chassis in the cabinet and adjust C21 (if
fitted) on a broadcast signal for maximum
output. The setting will not be critical,
but it should be close to minimum
capacity.

574 53/3

“Trader” Service Sheet
Supplementary Index

Nos. 552-575

This interim index covers all the Ser-

vice Sheets issued during the past six

months, and therefore supplements the

last complete index published in ‘“ The

Trader,’” dated January 3, 1942, to which

reference should be made for Sheets
Nos. | to 551.

Receiver No.
AERODYNE ¢
*Swallow, Cardinal (AC) ... (14) 566

" COLUMBIA
85, 620 (AC) ... .. .. .. 513
COSSOR '
368 (AC) .. .. .. .. .. 555
DECCA .

Double Decca MB5 (AC/DC Battery) 556
FERGUSON

907 (AC/DC/Battery) ... ... 552
FERRANTI

*1934/5 Universal (AC,DC) (37) 572
1936/7 Parva (AC/DC)... ... 559
G.E.C.

*BC3540, 3541, 3542, 3544, 3548,
3558 (Superhet AYC5,AC)...  (31) 554
Valve Replacement Guide ... ... 564

H.M.V.

*149 (B 167) 575
436 (‘(\ca)tl:ﬁry) ( >..) 573
501 (AC) . ... 563
KOLSTER BRANDES

*666, 666A, B, C (AQ) (13) 568
MARCONIPHONE

42 (AC) . ... 563
253, 254, 271 (AC) ... .. 513%™
*375 (thtnry) (167) 575
McMICHAEL

*Twin Supervox (AC) (4) 557
PHILIPS

830A (AC) ... 567
PORTADY NE

*B72 (Battery) ... ... {(12) 561
PYE

Q (Batte e ... 565
*SE/AC, SE/RGJAC (AC) .. (34) 558
SP/AC (AC) oo ... 570
SP/B (Battery) . ... 574
‘Tfﬁ (Battery) (50) 571
*T2l (AC) 5 ... (38) 562
STANDARD

*S60 (AC)... (13) 568
ULTRA

22 (Battery) .
*103 (Battery) ...
330 (AC) ...

* Revised issue; ortgmal number in brackets

569
(I?’]) 553
560

The following service sheets are now
right out of print, and cannot be supplied
at present : 5, 9, 15, 16, 18, 23, 25, 28, 33,
35, 40, 41, 43, 44, 45, 46, 47, 48, 166, 168,
169, 170, 172, 175, 176, 177, 178, 181, 182,
183, 184, 185, 186, 187, 188, 189, 190, 197
198, 207, 208, 211, 212, 219, 220, 221, 222,
226, 231, 232, 237, 238, 239, 240, 24,
242, 251, 252, 253, 254, 255, 256, 261, 262,
263, 264, 267, 268, 269, 270, 277, 278, 28I
282, 285, 286, 295, 296.
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