[All rights reserved. This service data sheet is the eopy-
right of WIRELESS & FLECTRICALTRADER and may not
be reproduced, in whole or in part, without permission.]

“TRADER'" SERVICE SHEET

1114

WO separate output valves, one for
battery operation and the other
for mains, are used in the Pye

P65MBQ, a 5-valve plus rectifier portable
designed to operate from all-dry batteries
or from A.C. mains.

The waveband ranges are 1,000-1,850m
and 190-550m. The mains voltage range
is 200-250V, at 560 ¢/s, and the receiver
must not be connected to D.C. mains.
Mains/battery change-over is effected by
means of a 3-position switch control,
whose third position switches the receiver
off.

Release date and original  price:
August 1952, £16 185 4d. Purchase tax
and batteries extra.

CIRCUIT DESCRIPTION
Tuned frame aerial input by L1, C27
(M.W.) and L1, L2, G27 (L.W.) to hLep-
tode valve (V1, Mullard DK92), which

-PYE P6OMBQ

Portable Superhet for All-dry Battery or A.C. Mains Operation '

operates as frequency changer with
electron coupling.

Single oscillator grid coil is tuned by
€28 and is used for both wavebands.
Parallel trimming by €28 (M.W.) and
C7, CG.J (L.W.); series tracking by C8
(M.W. and L.W.). Reaction coupling
from anode circuit by L4.

Second valve (V2, Mullard DF91) is a
variable-mu R.F. pentode operating as
intermediate frequency ampiifier with
tuned transformer couplings €3, L5, L6,
G4 and €10, L7, LB, C11.

Intermediate frequency 470 Kkc's.

Diode signal detector is part of diode
pentode  valve (V3, Mullard DAF91).
Audio frequency component in rectified
output is developed across volume control
R8, which acts as diode load, and passed
via G14 to control grid of pentode section.
R11 is inserted in series with the nega-
tive side of the filament cireuit to raise
V3 filament voltage with respect to
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chassis, and thus increase the bias on the -

valve,

D.C. potential developad across R8 is
fed back as bias to V1 and V2 giving
automatic gain control.

For battery operation, V3 output is
resistance-capacitance coupled by R12,
C19 and R20 to battery pentode output
valve (V4, Mullard DL94),

For mains operation, V3 output is D.C.
coupled via R22 to mains output pentode
{V5, Mullard UL41) which is triode con-
nected. As V5 control grid is held posi-
tive by the voltage on V3 pentode anode,
correct. bias for the valve 1s obtained by
returning the cathode to the H.T. line,
the voltage difference between these
points being the same as that developed
across the more conventional cathode bias
Tesistor.

Tone correction hy means of two nega-
tive feed-back paths, the first, via C21,
R23 and G20, heing between the anodes
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Circuit diagram of the Pye P65MBQ A.C./A.D. portable superhet. H.T. current for V1, V2 and V3 when operating from mains is taken via section a
is taken via the same path as far as R16 when it passes down through R17 to the filament chain. V5, V6, the mains transformer T2, and part of the E
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by R26 and electrolytic capacitors €23,
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COMPONENTS AND VALUES

; C24. Residual hum is neutralised by
| passing H.T. current to V1-V3 via wind- P , i |
; ing @ on T1. From the top end of winding _ . tAPAUITORS . Uity | e
1 a a H.T. current is first fed to V3 via R13, %1 1..W. aerial trim . l:';(%pg Al
¥ R14. Tt is then passed from V3 screen 2% VivG. .. 100p G3
! : 5 3 15t LK, tr: 100pF B1
! grid via $4 (M), R16, R15 and 85 (M) (| stLY.trans ) 10008 | Bl
: to the rvest of the receiver. On battery E‘l’n Tilament by-pass... 0-1pF  F2
4 operation, the primary of T1 is effectively 8 A.G.C. decoupling 0-02pF  F3
- - “ | CF 1.W. ose, trim. .. 510pF Al
untapped, 811(M) then being open. ; (ES TR s (e {’33"% Al
\ . i - - | C 1se. Teaction eoup. 19 F3
The filaments of V‘l_ V3 are series C10 ond LE. trons. 100pF Bl
connected for both mains and  battery (11 tuning 100pF Bl
: ; operation, and V4 filament being added in E 12 } LF. by-passes i&(:lﬁ% IFg
series with them, by means of 87 (B), AL ) : 1o0pE " | F
Appearance of the Pye P65MBQ. fr_)r' battery operation. On mains opera- | {ﬁa ]\{!]w E?Illgglti']%]g i’}]’gg% g%
tion, filament current is drawn from the 16 1L.T. decoupling 0-5uF D2
H.T. cirenit, via R13, R14, §4 (M), fila- E}é, ]\\-1* 5.4. decoupling Ulggﬂg (1"‘32
of output valves V4, V5 and the pentode  ment voltage adjustment R16, and R17. s Al.l{‘t%e(ﬂltpll)imnass oo.lﬂr‘ L
; anode of V3, and the second, via R24,  R16 is adjusted at the factory for correct | c20 33pF | B2
f C22, R25, between T1 secondary winding  filament voltage, but in the event of V3 | (21 Neg, feed-back | 33pF | E2
and the volume contrel circuit. or V5 being replaced it should be care- | (5o ! ngjﬁ: =
Mains/battery change-over switches fully adjusted as described undcrr“‘ Fila- ! (24 j 1LT.smoothing 32uF  H4
’ g c ment Voltage Adjustment’ in *“ General | (25 1..W. aerial trim.... 50pF Al
S6(B), ST(B), SQ(B) ar_ld _SHI(B) close - v i ] n Fener. =(g(;£ e pris
for battery operation as indicated by the Notes. | ¢27% | Aerial tuning §532pF | A1
suffix (B)., Switches Sa(M), S5(M), V5 heater is fed from winding a on | €287 Oscillator tuning §532pF | Al
$8(M), S11(M), and S12(M) close for T2, and V6 heater, together with the | (=" = Cseillatortrimmer SODE | 4l
mains operation. In the “off’’ position  scaje lamp, is fed from winding b on T2.
of the switch control all the switches are  R3, R10, R18 and R21 hy-pass the H.T. * BElectrolytic. + Variable, + Pre-set.
open. current past the filaments. For mains §"}v.'iu_z”vulure,miu.toma.‘:.
H.T. current for mains operation is  operation STA(B) disconnects V& from the
supplied by full-wave H.T. rectifying filament chain, and for battery operation
valve (V6, Mullard EZ40). Smoothing S8(M) open-circuits V5 cathode lead. p
RESISTORS Values  Loeca-
s | tions
- HAT.+ — | ———————e - — | e
= 11 VIC.GE .. IMQ | G3
2 V1 ose, C.G. 47k 3
R26 R3 Fil. H.T. shunt 1k 12
R4 Oz, anode feed 10k F3
Ith L. stopper o 100k P2
K6 A G.C. decoupling 4-7TMQ 3
"7 Fixed G.B. feed 4-TMQ F2
b B8 Y olume control ... 1M 1
RO | ViC.G ... 2:2MQ2 52
110 V3 H.T. shunt ... 5600 2
~ 1’11 Filament bias 100 E2
V& T2 k12 Y3 anode load . 1M D2
¥ R13 H.T. decoupling 150k B2
‘ ————r— R14 Vi3 S.G. feed +-7TMQ E2
I R15 Mains H.T. feed 1000 cl
| R16 Fil. voltage adj. ... H0002 D3
i R17 Filament ballast ... 3000 1
i R18 Fil. H.T. shunt ... 6800 1
| R19 L E, :gnoothiug 10kQ K2
I Rzo V4 C.G. ... 1MQ E3
C23]+ C24f , AcC R21 | Fil. H.T, shunt 3000 E3
T T | i R22 A.F. coupling . I:J)gid% {{4
mains b B C 1 ) a2
1 Hot |bNem feed-back [ 195Ky 3
| R25 | resistors L 5200 E2
a | | k26 H.T. smoothing ... #20£2 H4
i
- si2(M)
R24
T Approx. Loca-
C22 ATHER COMPONENTS Values tions
Y, W E— (ohms)
R25% ——ﬂh :]2 Frame aerials lr o
1.3 0se. tuning coil ] Al
P — :
—1 14 0sc. reaction colll’. . ]1;1
L5 N . ki 1
= Li } 1=t LF. trans. e, Bl
il . . . fPri, Bl
33 2nd LF. trans. {m i
L L9 Speech coil . —
== 5 3 P L.T.— a
11 O.P. trans. 4 b 01
| c .
I-’E"i.,tuhll
c v H.T. =sec,,
pz o el oo total . Hi
TA0S e htr, ... — |
W i 3'5 hg. - .
= S1-53 “aveband switeh... —- J
| T .+ S4(3)-
H12(M)  Mains/batteryfoff
switches — G

via section a of T1 primary winding, and R13, R14, S4(M), R16, R15 and S5(M). Filament current
‘part of the H.T. smoothing circuit are mounted on a separate chassis in the base of the carrying case.
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Sketch of the tuning
drive system as seen
from the front of
the chassis with
gang at maximum
capacitance.

GENERAL NOTES

Switches.—S$1-83 are the waveband
switches ganged in a single rotary unit
on the rear of the chassis. The unit is
coupled by a lever arrangement to a slide
type switch control mounted on the right
of the tuning scale (viewed from front of
receiver). The switch unit is shown
in detail in column 1, where it is drawn
as seen from the tuning control end of
the chassis. 81 closes for M.W. opera-
tion and 82, 83 for L.W. operation.

8$4(M)-§12(M) are the mains/battery/
off switches, ganged in two rotary

Diagram of the
waveband
switch unit as
seen from the
tuning  control
end of the
chassis.

units on the rear of the chassis. These
units are coupled to a slide type switch
control on the left of the tuning scale.
The switch units are shown in detail in
column 3, where they are drawn as seen
from the volume control end of the
chassis. The (M) switches eclose for
mains operation (control towards rear of
chassis) and the (B) for battery (control
in mid position). All the switches open
in the ‘“‘off” position (control towards
front).

Filament Voltage Adjustment. — R16
controls the filament voltage and is initi-
ally pre-set at the factory. TIf, however,
¥3 or V5 are replaced, it should be ad-
justed to give the voltage indicated in
the table below between the chassis and
the junction of R7, R17 (positive side of
V2 filament).

Frame Aerials.—These are mounted on
a card in the back cover of the carrying
case. (onnection hetween the frame
aerials and the chassis is made by means
of three spring contacts mounted on the
end of the tuning gang which bear againsg

RI6 Adjustment Table

Yoltage at

junetion of R7 Maing input Voltage adj.

and R17 voltage | tapping
45 2010 ]
44 210 = 200-220
40 220 J
4:38 230 “
4:5 240 | p 225-250
4-G5 2500 J

three flat contacts on the frame aerial
mounting card.  The frame aerials are
disconnected when the back cover of the
carrying case is opened.

Mains Unit.—This is a separate chassis
containing the mains output valve V& as
well as the power supply circuits, and is
mounted in the base of the carrying case.

Pilot Lamp.—This is a 6.5V, 0.3A lamp
with a large clear spherical bulb and an
M.E.S. base, and illuminates a red indi-
cator window in the front of the carrying
case when the receiver is operating from
A.C. mains.

Resistor R15.—Tlis resistor was not

shown in the maker’s service manual, but
it was present in our chassis. It was
added during the production run, and will
not be present in early chassis.

1.F. Transformer Trimmers.—These are
C3, G4 and G10, C11, and they form an
integral part of the top plate of the T.T.
transformer assemblies. They are not
visible to the eve when the can is
removed.

—d

Diagram of the mains/battery/off

switch unit, drawn as seen when

viewed in the direction of the

arrows in our rear view of the
chassis.

Batteries.—Those recommended by the
manufacturers are as follows. H.T.,
FEver Ready, Batrymax BI117 or Vidor
.5615, rated at 90V ; L.T., Ever Ready
AD31 or Vidor L5042, rated at 7.5V.

Drive Cord.—About three feet of nylon
braided glass varn is required for a new
drive cord, which should be run as shown
in the sketch at the top of column 1.

CIRCUIT ALIGNMENT

I.F. Stages. — Remove chassis from
carrying case as indicated under ‘‘ Dis-
mantling,”’ and arrange it on the bench
with tuning scale uppermost.

Switch receiver to M.W., and tune it to
the highest wavelength end of the band.

Front view of the chassis showing filament voltage potentiometer R16 on the left.
and its associated components are mounted on a separate chassis which is shown at the foot of cols. 4 and 5.

The mains output valve V5 together with Vé



O‘________...Chassis fixing lugs

Supplement to Wireless &
Electrical Trader, October 3, 1953

(B)

B

rsvsa 1114

o e
ame =

| acrie > BT 19)
connections I

W7

A

Rear view of the chassis showing the frame aerial connector springs on the left.

Filament
voltage adj. RI

The chassis fixing lugs, shown at either end of the

tuning scale, lock the front edge of the chassis to the carrying case and are referred to under ©“ Dismantling .

Twm volume control to maximum. Con-
nect output of signal generator, via an
0.1pF capacitor in the ‘live” lead, to
control grid (pin 6) of V2 and chassis.
Feed in a 470ke/s (638.3mY signal and
adjust the cores of L8 (location reference
B1), and LT (F3) for maximum output.
Transfer *“ live’ signal generator lead to
control grid (pin 6) of V1. TFeeding in a
470 ke/s signal, adjust the cores of L&
(Bl) and L5 (F3) for maximum output.
Repeat these adjustments until no further
improvement results.

R.F. and Oscillator Stages.—Illeplace
chassis in carrying case. Check that
with the gang at maximum capacitance
the cursor coincides with the high wave-
length ends of the tuning scales.

M.W. Oscillator.—Open back cover of
carrying case and connect output of sig-
nal generator, via a dummy aerial, to top
frame aerial conmector spring on gang
(frame aerial conmection 1 in rear chassis
view, location reference Al) and to
chassis. Tune receiver to 500m, feed in a
500m (600 ke{s) signal and adjust the core
of L3 (Al) for maximum output. Tune
receiver to 200m, feed in a 200m (1,500
k&' signal and adjust G20 (Al) for
maximum output. Repeat these adjust-
ments until calibration is correct at both
ends of the band.

M.W. Aerial.—Close back cover of
carrying case, and lay signal generator
leads close to the frame aerials. The
tuning control knob should be removed to
sive access to the two holes through

Underside view of the
mains unit. The
voltage adjustment is
accessible from the
rear of the carrying
case, and the mains
input connector is in-
serted through the
base of the carrying

which C25 and G268 are adjusted during
this and the L.W. aerial adjustments.
Tune receiver to 200m, feed in a 200m
signal and adjust €26 (Al) for maximum
output.

L.W. Aerial.—Switch receiver to [.W.,
and tune to 1,400m. Feed in a 1,400m
(214.3kefs) signal and adjnst €25 (Al)
(through hole beneath tuning contrel
knob) for maximum output.

DISMANTLING

Removing GChassis.—Open back cover of
carrying case (anti-clockwise turn of
single fixing screw) and remove bat-
teries ;

remove (pull-off) the two control knobs
from top of carrying case;

unsolder red and black leads from speech
coil tags on speaker;

remove two 4BA screws securing lower
ends of chassis to rear of carrying case;

remove two further 4BA screws, on either

side of rear edge of tuning scale, which
hold the chassis via two sets of chassis
lngs to the carrving case (see rear view
of chassis, locations Al, C1);

support weight of chassis by means of the
carrying handle;

insert, blade of screwdriver between the
front and rear lugs of each pair, lever-
ing out the rear lugs to their fullest
extent;

the chassis may now be lowered by about
an inch, to clear the control spindles,
and then lifted out of the carrying case.

ing case.

Removing Power Unit.—Hemove two
4BA  screws securing Imains trans-
former end of chassis to base of carry-
ing case;

lay carrying case on its side and remove
two further 4BA screws from side of
mains input connector in underside of
carrying case.

VALVE ANALYSIS

Valve voltages and currents given in
the tables below are those derived from
the manufacturers’ information, and were
measured with the receiver operating
from a new set of batteries and [rom
230V A.C. mains, the voltage adjustme t
being set to the 225-250V tapping. Tue
receiver was switched to M.W. and tuned
to a point at the high wavelength end
of the band where there was no signal
pick-up.

Voltages were measured on an Avo-
meter Model 8, chassis being the nega-
tive connection in every case.

Battery Operation

| Anode Hereen |

| Valve = — ,1 I —
| - mA |V mA

= —|
| 515 057 |
| V1 DK92 Oseil lator 515 | 018 |
| ILg70 | 144 J|

2 DF§1 515 1-28 51+6 0-54
3 DAVl | 245 0-05 | 210 001
4 DLo4 870 55 | 900 102 |

Mains Operation

Anode Bereen I

Valve —_—= e

v mA v mA ‘

| 455 049 | |
| V1 DEKj2 Osceil lator 456 | 012 |
| 32:0 | 136 )| |

|
ve DRl | 455 | 15|
va DAFOL 840 0175 |
V5 UL&lt 2170 510 = =
VG EZI0 | 500-0% O B

* Tach anode, A.C. Cathode voltage 260V,
cathode enrrent 51-6 mA,
t Cathode 455V, blmA.
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