VI (Supplement)

- *TRADER’ SERVICE SHEET

N interesting point in the design of the latest
Philips 747A receiver is the use of two separate
diodes for A V.C. purpeses in order to overcome
a form of distortion sometimes found when only one
diode is employed.  The receiver is a g-valve iplus
rectifier) A.C. 3-band superhet suitable for wains of
1o0-250 V, so-100 C/S

A wvery similar
receiver but this is
on D.C. mains via ;
mains input plug

In addition, a similar chassis is ernploved in the fg8A
and 699A radiograms. This Service Sheel was prepared
on a 747A of the lutest tvpe.

It should be noted that some of the first models
which were produced had an ordinary output pentode
in place of the double diode pentode and do not use
two diodes for AV.C., the circuit being considerably
different. These models are not covered here. ’

CIRCUN DESCRIPTION

Aerial input on MW, and LW, via coupling roils
L2, L3 and condenser €4 to mixed coupled band- Pass
fulter. Primary coils L4, L5 are tuncd by C38;
secondaries L9, L10 by €40, Coupling is effected by
condensers €8 (M.W.J, €5 (L.W.) and coils L8, L7
which also form part of a sele Livity cir On S.W,,
mput is via coupling condenser 02 to single-tuned
circuit LB, C40. LF. hltering by L1, G35 across aeria
circuit.

First valve (V1, Mullard metallised FC4) is an
octode operating as frequency changer with electron
coupling. Oscillator grid coils L11 (S.W.), L12 {M.W.)
and L13 (L.W.) are tuned by €41; parallel trimuming
by CLL (S.W.), C42 [M.W.) and 48 (L.W.); s
tracking by C13 (M.W.) and C12 (LW
| n-uf;tluu by L14 (5.W.), L15 (M.W.) and L16 [L.W

Second valve (V2, Mullard metallised VP4B),

variable-mu RUF, pentode operating as intermediate

hassis is fitted in the 474N
iged so that it can be operated
v vibrator unit, and has a different

trt:quf_-lncy t.'un};liﬁer with  tuned-primary  tuned-
secondary transformer couplings 44, L17, N
and C46, L19, L20, 47, §

Intermediate trequency 128 K(/8.

Diode second detector is not part of ¥8 but is part
f uf double disde pentode output valve {V4, Mullard
¥ PendDD).  Audio frequency component in reetified
output 1s developed across load resistance R13 and
passed  wvia manual volume control R17, coupling
condenser 020 (and on 5.W. 021), variable R.C. tone
filter R18, R19, €22, 023 and corrector circuit R20,
C24 to L of triode section of double disde triode
valve (V3, Mullard metallised TDD4). Operating
potential  for cathode-ray  tuning  indicator IT.I.,
Mullard TV4) is oblained from  potential divider
Ri14, R15 across R13,
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One diode of V8 is strapped to the cathode ;  the
second, fed from V2 anede vin Cl8, provides DUCL
potential which is developed across load resistance
E25 and fed back through decoupling circuit as G.B.

ty LF. valve, to provide undeluyved automatic volume
control for this stage. AV.C. to V1 is delaved, how-
ever, by o rather complicated system. The controlling
(. B, potential is that at the secemd (delay) diode
0l V4 which is positively biased via its load r
F32. While no signal is being received a v
vildtage drop will oceur, due o the diode current, as
the internal r ance of the diode i= low compared
with R32. condition is maintained until the
negative potential of V3 ANV.CL dicde . due to
the sirength of an incoming signal, 1o a value sufficient
ty neutralise, via R26, the opposite polarity of V4
delay diode, after which normal ANVC action will
cocut in proportion to the strength of the signal.
O S.W., VL is not controlled.

Resistance-capacity coupling by R24, €28 and R27
via B29 between V3 triode and pentode section of
V4., G.B. for ¥4 is obtained from deop along R30
i HUT. negative lead to chassis. Fixed tone corsgetion
i1 anode circuit by €31, Pro o for conn on of
low impedance external speaker across secondary of
internal speaker transformer T1.

Negative feed-back circuit €32, L21, R33 between
secondary of T1 and  cathode  circuit of V3 s
coupled {except on S5.W. and Gram.) by R22, L22.
8§22 short-circuits these two latter on 5.W, and Gram,

H.T. current is supplicd by full-wave rectifying
valve (V5, Philips 1821). Smwothing by iron-cored
choke L24 and lurge capacity electrolytic condensers

€30, C33.
DISMANTLING THE SET

A detachable bottom is fitted to the cabinet and
vpon removal (four screws with washers) gives access
t most of the under-chassis components,

Removing Chassis.—If it should be necessary to
remove the chassis from the cabinet, remove the four
control knobs {recessed grub screws, two in each of
tae large knobs) and the four bolts (with washers)
holding the chassis to the bottom of the cabinet.
Then unsolder the earthing lead to the screen on the
bottom of the cabinet and the leads from t
to the scale lamps, and remove the bracket careyi
the T 1. holder (serew with milled head). Now unsolder
the leads from the output transtormer and Speaker.

Next free the scale lamp leads from the two cleats
holding them to the sub-bafile and remove the scale
assembly {four round-head wood screws with washers),
when the chassis and scale assembly can be withdrawn
together.

When replacing the chassis, take the speaker lead

]

with green paint on it to the secondary contact nearer
the bark of the cabinet and to tags 1 and 2 (mumbered
from left to right} on the speaker teninal panel. The
red-painted lead to the primary should go to the
contact nearer the back of the cabinet. Note that the
large control knob with a white dot should go on
the spindle of the tone control.

Removing Speaker.— To remove the speaker from the
cabinet, first remove the chassis, then slacken the
tour clamps (nuts, lock nuts and washers) holding it
to the sub-baltle, When replactng, see that the terminal
panel is at the top,

COMPONENTS AND VALUES

CONDENSERS Values
(uF)
Cr Mains acrial condenser B 00005
Ee Aerial 5.W. s condenser 0000016
C3 Image suppressor (fixed) .| owooooz
Cq MW, and L.W. aerial coupling | o-oooor
E;’I ] Parts band-pass coupling { gg;g
Cz V1 cathode by-pass .. a0s
[} Small conpling O-O0HK02
Coy Vi1 oose, C.G. condenser - 00001
Cro Vi ANVC line decoupling .. | o1
953 o, cirenit 5.W. trimmer OO0
Ciz a-0007
(_:1 3 k OO0 41
Cig ; L anode R,
by o0 50 o1
Cis Vz cdecoupling | -« | owor
C16* ¥z 5.G. and V3 triode anode
decoupling .. . .. | 320
Ciy V2 cathode by-pass .| o
Cr8 Coupling to V3 AV.C. diode | o-oocoz
Cig LF. by-pass oo .. | 000005
Czo AP, coupling to V3 triode .. | owos
Car S5.W. AF. coupling to V3 |
) tricule ac a0 ac 0 00025
i‘-z‘: Yarts variable T.C. filter {f o-ocozs
L2y} I orooohy
Czq4 | Part fixed T.C. filter. . OO
Cz25 | R.F. by o . 0on1h
Cz6* | V3 cathode by-pass .. 500
Czy LI by-pass .. o oo | oonog
Ca8 | Vi triode to V4 AF. coupling | o0z
Czg | V4 C deconpling . . { o125
Cyo* | Part H.T. smoothing . . | 3z0
C3t Fixed tone correctar. R i
Ciz Part negative feed-back 005
C33* | Part H, woothing 3200

* Llectrolytic,
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Circuit diagram of the Philips 747A (latest type) and 747AX. Minor
modifications may occur in some chassis, while the early 747A
models use a pentode instead of a double diode pentode in the
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cated, and shown
in detail overleaf.
524
are the
switches, ganged

Under-chassis
view. R23 and
R32 each consist
of two resistors.
The four wave-
change

units

switch
are indi-

and 825
mains

with R17.
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CONDENSERS Values
(Continyed) u
C34 ! T.L feed deconpling . . 005
C35f | Acrial LF. filter tuning | 0roonIy
C363 | Image suppression adjuster, 0rO000Y
C3zt | ass pri. MW, trimmer | o-0oo03
C8¢% | s primary tuning .. | o-oooqy
Cio¥ . MUY lmmnrr 000003
Cqot | ondar £
| 00049
Cqrt itor circuit tuning . 000044
Cqzt | enit MW, trimmer .. | 000003
Ca32 reuit LW, trimmer | oonoo3
Ca4t 15t LF. trans. pri, tuning O 000TT
Cqs5f 15t LE, trans {tuning | oooory
Cy6d and LI, tr<m~. pri. tuning [sRIeTe+) 4
Cy73 | 2nd LF. trans. pri. tuning O-0O0T T
t Variable. 1 Pre-set,
TCTETANCES Values
RESISTANCES {ohms)
:gl ! V1 pent. dt*(nupling 100,000
2 32
K3 ! 250
Ky | 10,000
Rs | 50,000
Ko 50
Ly f <m0dv dlld Vi T.t inde anode l 14,0000
R& 1 L feed ; \,’; AL cdelay + | 32,000
Hy | L pn-. hias 11:’1(: ntio- J { fig,000
| 5
Hrio I VzC (Iumuplmg . 2,000,000
Rir | Vz fixed G.B. resistance 400
Kiz | LF. stopper 250,000
Krz | Vg signal diode Toad 1,600,000
E:;; ':»'I I. comtrol potential rln]r[t'r-l ;Ei:_:’:(::
K1t FPick-up shunt .. T4, 00K
Ry Manual volume mn!ml 500,040
Ki# |’ Fart of variable T.C. filter Hoo, 000
Rig |V tone control, total 61060, D00
Rzo | Part fixed T.C, filter T, M
Rz1 | V3 triode G.B. resistance . 3,200
Razz ! Part negative feed-lack circnit 20
Rz3 t Part of pot. with l\,, R& and |
i Rg . e | 10,000%
Raq4 | V3 T.r!udt “load resi 100,000
Rz25 | V3 A.V.C. diode 500,000
Raz6 | ¥V J'\ V.C. diode and \4 dvlay
| diode coupling I, CHK, D0
Rzy | V4 pent. C.G, resist: ance SO0, 000
Rz8 7 Vg pent. C.G. decoupling 320,000
Rzg [ Vy plnt { . stappeer. . T,04060
Rio | V4G.B. ance 125
Rax Vi 5.(:'-. } freed 50
K3z | V4 delay diode load L) 90000001
K33 | Part negative feed-back cireuit | Hoo
Riq | T.1. anode H.T. feed .. .| 2,000,000

* Two 20,000 O in parallel.

4 MO in series.

1 One 5§ MO and ane

Approx.
OTHER COMDPONENTS Values
{ohims)
Aerial LEF, filter eoil 14000
| Aerial  band pn:-:n u\n,;l]u | 4o
b oroils ‘ 1000
.JI' Band-pass primary coils { Ii?’
| J! Band-pass coupling coils Ir :ﬂ
Aerial SW. tuning coil 005
o .E Band-pass secondary eoils <r 433
T Ose. ol . tuning coil, | 005
z [T 1|1r|i|li.,10i1 1240
3 Oz, lumng tml 35@
1 (}.\{‘.; 4000
3 e, . 45
O | (s, anode L.V R
g }- 15t IF. trans, :123
3
g 1, .' ; 1350
o |f and 1LF. trans. 1350
I |} Parts negative i 1750
2 || circuit . | 3
23 Speaker speech sml 35
.24 H.T. smoothing choke 3750
T Snealeer i e § T Hoa-o
J B Speaker input trans, |G ol
Pri., total 430
T s e Heuter sec. 005
2 Mains trans. 015
2450
; E Ll —
(rarm. ]’ Ul switch .. . -
‘ Mains switches, ganged HI}? =

VALVE ANALYSIS

Valve woltages and currents given in the table
below are those measured in our receiver when it was
aperating on mains of 231 V, using the 220 V tapping
on the mains transformer. The recciver was tuned to
the lowest wavelength on the medium band and the
solume control was at maximum, but there was no
signal input.

Voltages were measured on the 4ooV scale of a
model 7 Universal Avometer, chassis being negative.

Anode | Anode | Screen | Screen
Valve Voltage . Current | Voltage | Current
vV !__m.'\] (V3 | (mA)
| 1 265 Bz 47
Vi FCy |+ Oseil !1t0r -
FL 19 )| — -
205 74 15 s 24
7] od =
. 245 340 ‘tui G
Vs 1821 2751 | — | —

cach anode, A.C,
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GENERAL NOTES

Switches.—81 is the mains aeri
a bracket at the rear of the chassis, just above the A
and B sockets,  Two contacts of the switch unit are
blank, while the other two forming the switch are
closed when the lever control is moved so as to cover
the aerial socket.

82-823 are the waveband
ganged in four rotary units be
are indicated in our under-chs
in detail in the diagrams on p, virt, There is a good
deal of interconnection between the switches, par-
arly on the fourth unit, which we have indicated
s clearly as possible,

The table (page v gives the switch positions for
the four control settings, starting from fully anti-
clockwise, A dash indicates open, and @, closed.

824 and 8§25 arc the Q.M.B. mains switches, ganged
with the volume control R17.

Coils.—L1; L2-L5; L10; L12, L13, L15, L16
and the LF. transformer®L17, L18 and L19, L20 are
in six screened units on the chassis deck, All but the
fourth of these have a triminer at the top of their
cans. The fourth has two trimmers.

L8, L7; L8; and L11, L14 are on three small un-
screened tubular formers beneath the chassis.  L21,
L22 and L24 are also beneath the chassis,

Scale Lamps.- These are three Philips M.H.S. types
with tubular bulbs, tyvpe So4z-07.

External Speaker.—Two sockets are provided at the
rear of the chassis for a low impedance [5-5 O) external
speaker,

Resistances R23, R32.—R23 consists of two 20,000 O
1ur- in parallel, and R32 of a'y MO and 5 MO ine

switch, mounted on

ancd pick-up switches,
ith the chassis. These
5 view, and are showm

Bl 25,

Componsnts R2, R20, €24 and R29.- R2 is inside
the top cap connector of ¥1, R20 and €24 are inside
the top cap connector of V3, "and R29 is inside the top-
cap connector of V4.

T.JI. Connections.— [he TVy is fitted with a side
contact base, with two contacts blank. Starting with
the blank o ntact in the g.,rnllp of four close together,
and proceeding anti-clockwise, looking m. the under-
side of the holder, the tions are: 1, blank,
2z amd 3, heater; 4, cathode; 5, blank, I"\, grid ; '}',
target ; 8, anode.

R34 is connected directly
on the holder,

V4 Connections.- The PengDId has a 7-pin base
with connections differing from usnal. The anode and
cathode are interchanged, so that pin 2 is cathode and
pin i is anode,

Chassis Divergencies.—We
diagrams of the 7974 and 797
entively with our own cha
Iy the yorAX. The
ordinary pentode for V4,
pentode, and this, of course,
the set considerably.

Some of the values for components do not agree

Continyed overleaf

across contacts 7 oand 8

examined circ
ither agre
ambles nost
\lrl\, so7A cha had am
and not a double diode
affects the AF. end of

have
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7o7 AX, but

with the makers’ figures for the the
differences are not irportant,

R33 may be 320 Q) L22 may not be present, ol
025 may not he present.

The radiogrim models are similar in the main, bt
gain certain component values in the AT end may
bee different.

To cover all the divergencies here would be very
confusing, amnd, working from this Service Shedd the
competent engineer should not find ons difficulty
in following any of the divergent chas:

CIRCUIT ALIGNMENT

It is not necessary to remove the chassis when
ligning ; merely place the receiver on its left side,
and remove the bottom plate and the back of the
cabinet.

LF. Stages,— Connect up an earth wire, switeh set
w LW, turn vohune and tuning controls to maximom
Connect signal generator via a o032 pF condenser
to control grid (top cap) of V1 (leaving existing top
cap connection) and chassis, Feed ina 128 KC/S signal.

Connect a 25,000 O resistor and o1 uF condenser in
<eries, between top cap of V2 and chassis,  Adjust
€44 for maximum output. Connect the resistor and
condenser between anode of ¥1 and chassis, and adjust
€45 for maximum output, Connect the resistor and
condenser across L20, and adjust €48 for maximum
output, Connect istor and condenser between
inode of ¥2 and chassis, and adjust €47 for maximum
autput,

Seal trimmers with wax, remove resistor and con-
Jdenser, and signal generator coupling condenser.,

R.F. and Oscillator Stages.—If chassis has not been
removed from cabinet, the usual method emploving
A 15 degree jig cannot be used.  In this case, ordinary
scale settings may be used, providing calibration i
not suspected of being inaceurate,

M. W.- Switch set to M.W., tum volume control to
maxirnum, and tune to 208 m, on scale. Connect signal
senerator to A and B sockets via a dummy aerial,
and feed in o 208 m, (1,442 KCfS) signal. Connect
25,000 0 resistor and o-1 uF condenser in series between
top cap of V2 and chas Adjust 042, €39 and €37 for
maximum output. Re-adjust 039, then 042, and then
seal all three trimmers.

L.W.-—5Switch set to LW, Feed in a 495 KC/S
(60 m,) signal, tune it in, and adjust €43 for maximnm
output, then re-seal.

Image Suppressor.—Switch set to MW, Feed in a
strong 1,000 KC/S (300 m.) signal, tune set to 403 wm.
on scale, and ajdust €38 for sindmwm output, then
ri-geal.

LF. Filter.—5witch set to LW, feed in a strong
i28 KOS signal, turn tuning condenser to maximum,
wd adjust G35 for mintmum output, then re-seal,
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Switch S5.W
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W,

[=1-1~]

0 Q| o)

! Gram,
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| &=
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Diagrams of
the

. as seen from
the rear of

- the under-
. side of the
 chassis. Be:

. indicates a

bearer tag.

£ four:
- switch units,
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! PROBLEMS

Unusual Cause of Distortion

KB307 receiver was received with
the complaint that signals intermit-
tently became very distorted.

On test this was found to be the case,
and it was noticed that if the metallising
of the detector valve was held with the
hand, the distortion would disappear.

This effect scemed to' point out bad
filtering of R.F. currents to earth, so the
chassis was removed and the detector
circuit examined, when it was noticed
that an extra .oo1 uF by-pass condenser
had been fitted some time as an extra.

This was connected one end to the
anode of the detector and the other end
was taken to an earthing tag some six
inches away.

This looked harmless enough, but the
fact that the chassis was subject to hand
capacity as well as the valve metallising,
showed that R.I". currents were flowing
somewhere where they should not |

1t was decided to fit the by-pass con-
denser by its tags straight between anode
and cathode of the detector valve, in
spite of the fact that the cathode was
earthed.

This did the trick, as the distortion
disappeared, and neither the valve nor
the chassis showed the previous symptoms
of hand capacity. Evidently the six-
inch earth return lead of the by-pass
condenser was radiating R.F. energy
and causing the effects mentioned.

L * &

[ don't know whether other service
engineers have had any experience in
re-aligning of the cheaper Philips and
Mullard models in which the trimmers
take the form of small tubes with wire
wrapped round the outsides, capacity
being adjusted by
winding or unwinding
turns. A more fiddling
job I have never met.
[ took the point up
with the makers, who,

[ understand, are
bringing it to the

notice of the designs
s:ction. - R.A.CoaTis,
Wuirsy.

Plan view of the !
chassis. Note
the components
inside the wvalve
top cap C(JllneC-I-
tors. R34 is con-
nected across
two of the tags
on the T.I. hol-
der. 81 is the
mains aerial
switch.
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