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SHORT-WAVE range of 10°7-51 m
Ai:-; covered by the DPhilips j70A

3-valve {plus rectifier) AC 3-band
superhet, which 1s smitable for mains of
1o0-200 V', s0-100 (5. Provisioa is
made for both a gramophone pick-up
and an extension speaker.

CIRCUIT DESCRIPTION
Aerial input on MW and LW v
coupling coils L2, L3 to capacity coupled
band-pass filter. Primary coils L4, L§
are tuned by €27 ; secondaries L8, L9
by €29 ; coupling by C3, C4. On S5W,
input is via coupling coil L6 to =ingle

tuned circuit L7, €29, L1, C25 connected
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Circuit diagram of the Philips 470A 3-band AC superhet. C24 may be omitted in some chassis,
while a decoupling resistance and conderser may be included in the anode circuit of V1.
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3-BAND AC SUPERHET

across  aerial crcurt, hlters out signals
at intermediate frequency.

First valve (V1, Mullard metallised FC4)
15 an octode operating as frequency
changer with electron coupling. Oscillator
grid coils L10 (SW), L11 (MW) and L12
J.W) are tuned by €30 ; parallel trimming
by €31 (MW) and €32 (LW): series
tracking by €10 (MW) and C9 (LW).
Reaction by coils L13 (SW), L14 (MW)
and L1§ (L.W).

Second valve (V2, Mullard metallised
VP4B) is a variable-mu R pentode
operating as  intermediate frequency
ampliffer with tuned-primary tuned
secondary transformer couplings (33,
L16, L17, C34 and C35, L18, L19, C36.

Intermediate frequency 128 KC;8.

Diode second detector is part of double
diode pentode output valve (V3, Mullard
PendDD). Audio frequency component
in rectified output is developed across
load resistances R10, R11, the latter being
the manual volume control, and passed
via AF coupling condenser C19, 1L filter
€20, R15 and CG resistance R16 to CG
of pentode section which provides the
AlF amplificatien. Provision for connection
of gramophone pick-up between junction
of R10, R11, and chassis. Variable tone
control in anode circuit by R13, €21, R14,
while Cz2 provides fixed tone correction.

I’'rovision for connection of low impedance
external speaker across secondary of T1.
Second diode of V3, fed from V2
anode via €14, provides DC potential
which is developed across load resistance
R20 and fed back through decouphng
circutts as GB to FFC (except on 5W) and

[1F valves, giving automatic  volume
control. Delay voltage 1s obtained from

drop along R17, R18 in cathode lead to
chassis,

HT current is supplied by full-wave
rectifying  valve (V4, Philips 1821).
smoothing by clectrolytic condensers

C18, €23 and feed resistance R12,

DISMANTLING THE SET

The chassis and speaker can be removed
from the cabinet as a complete assembly.

Removing Assembly.—If it is desired
to remove the chassis from the cabinet 1t
is best to withdraw the chassis and speaker
together, when the chassis can be tested
under operating conditions. To do this,
remove the two knobs at the front of the
cabinet (recessed grub screws) and the
two knobs at the sides of the cabinet
(grub screws accessible from the inside of
the cabinet.)

Unsolder the ecarthing lead to the screen
on the bottom of the cabinet and remove
the six screws holding the speaker sub-
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Under~chassis
view. Diagrams
of the two wave-
change switch
units are over-
leaf. €32 is of
the wire-wound
adjustable type.
L1, belonging to
~ the aerial IF
| filter, is the only
coil beneath the
chassis,

L |

bafile to the front of the cabinet, when the
assembly can be withdrawn.

When replacing, do not forget to place
the metal plates on the top middle and
bottom right-hand fixing screws and
note that the knobs with white circles
go on the spindles at the front.

Removing Speaker. —The speaker can
be removed from the cabinet by unsolder-
ing the leads, slackening the three clamps
holding it to the sub-baffle (nuts, lock
nuts and washers) and swivelling thera
out of the way. When replacing, see that
the terminal panel is on the left and
connect the leads as follows, numbering
the tags from bottom to top:—1 and 2
Joined together, lead to top

output transformer and earthing lead to

scale assembly; 3, lead to bottom stuc
on output transformer.

COMPONENTS AND VALUES

. , Values
CONDENSERS (uF)
C: Image suppressor .. .o | 000004
Ez MW and LW zerial coupling.. | - o-ooo016
] 3 } Band-pass coupling conden- { 0016 l
Cq sers .. . ‘e 0025
Cs Acrial circuit SW trimmer 0000016
) Cob Small coupling 0000002
Cy V1 cathode by-pass ., 0°05
| C8 V1 osc. CG condenser 0°'00005
Co Osc. circuit LW tracker 00007
Cro Osc. circuit MW tracker -~ .. | 000149
Cir Vr osc. anode and SG de-
coupling . .. vo | O
Ci2 V2 CG decoupling 005
C13 V2 5G decoupling .. .. | oo%
Cig Coupling to V3 AVC diode 0000004
Cis V2 cathode by-pass . 0+05
C16 IF by-pass .. 0-00008
C17%} V3cathode by-pass .. .o | 250
Ci8* | Part HT smoothing .. ... { 32°0
Cig AF coupling to V3 pentode .. | oot
Cz20 IF by-pass ‘e . .. | 000008
Cz1 Part of variable tone control 0°05
Ca2 Fixed tone corrector . 0002
C23* | Part HT smoothing .. 3240
Cz4 V4 anode RF by-pass, . 0-02
C25} | Aerial IF filter tuning .. | 00001
C26} | Band-pass pri. MW trimmer.. | 000003
C27t ; Band-pass pri. tuning. . .. | 0700049
C28% | Band-pass sec. MW trimmer,. | 0-00003
C29% | Band-pass sec. tuning .+ | 000049
C3of | Oscillator circuit tuning v« | 0700049
C3tf | Osc. circuit MW trimmer ., | 0-00003
C32$ | Osc. circuit LW trimmer . | 000003
C33) | 1st IF trans. pri. tuning . L 0-0001
C34% | 1stIF trans.sec.tuning .. | o000l
C351 | =2nd IF trans. pri. tuning .. | o-ocor |
C36 znd IF trans. sec. tuni 00001
* Electrolytic. ¢ Variable. 1 Pre-set.

stud on -
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RESISTANCES

R1 V1 pentode CG decoupling .. 100,000
R2 Vi1 CG stabiliser . - 50
R3 Vi fixed GB resistance .. 250
R4 V1 osc. CG resistance £0,000

Rs Osc. SW reaction damping 20,000
R6 Osc. MW and LW damping .. 500
R% } V1, V2S8G’sand VI ose. anode { 8,000

HT feed resistances 12,500
Rg V2 fixed GB resistance .o 250
R1o Part V3 signal diode load .. 50,000 |
| Rix Part V3 si diode load;
manual volume control .. 500,000
Riz | HT feed, except to V4 anode. . 2,000
Ri1s Variable tone control 50,000

R1s Part variable tone control 100

Ri1s V3 grid stopper 10,000
R1b6 V3 CG resistance ‘e .+ | 1,000,000
R17 ]_V,?. GB and AVC delay vnl-{ - 160
R18 tage resistances .. 400
Rig | AVC line decoupling .. 2,000,000
R20 ' V3 AVC diode load 500.000
| A;ﬁrox.
OTHER COMPONENTS Values
{ohms)
L.t Aerial IF filter coil .. .. 1300
%‘i } Aerial MW and LW mupling-[ 30°0
™ coils .. .. ., 1008
L‘; } Band-pass primary coils - { 4:‘0
L6 Aerial SW coupling coil - 24
Ly Aerial SW tuning coil. . . o'l
If.g } Band-pass secondary coils : 4;:2
Lio Osc. circuit SW tuning coil .. o1
Lizx Osc. circuit MW tuning coil 11°0
L1z | Osc. circuit LW tuning coil .. 320
l Li3 Oscillator SW reaction coil ., ., 14
Lig Oscillator MW reaction coil . . 7°5
Lis Oscillator LW reactioncoil .. | 40
]I:;g }— ist IF trans. { Eertl: "t "o :gg:ﬂ
L8 | Pri... .. 1300
L1g |J3nd IF trans. { Sec., total ., | 1300
Lz2o Speakerspeech coil ., .o 4°0
{ Pri... ‘o 7000
Tt Output trans. i Sec.. . 06
f Pri., total . 470
T2 Mains . Heater sec. .. 01
~ trans. lRect. heat, sec.. . 02
HT sec.,, total ..| 3700
S1-514] Waveband switches .. .. .
15, 16/ Mains switches, ganged Ri: .. —

VALVE ANALYSIS

Valve voltages and currents given in
the table (col. 3) are those measured in
our receiver when it was operating on
mains of 227 V, using the 220 V tapping
on the mains transformer. The receiver
was tuned to the lowest wavelength on
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the medium band and the volume control
was at maximum, but there was no sigoal
input,

Voltages were measured on the 400 V
scale of a model 7 Universal Avometer,
chassis being negative,

Anode | Anode

Screen | Screen
Valve Voltage | Current | Voltage | Current |
| (V) | (mA) | (V) | (mA)
88 17
VI FCy4 { Osciilator } 100 40
'\ 235 31 |

Va2 VP4B | 235 v i d 168 247
V3 Penq DD 264 310 235 5
V4 1821 272t — — —

t+ Each anode, AC,

GENERAL NOTES
Switches.—81-814 are the waveband

switches, ganged in two rotary units
beneath the chassis. These are indicated
in our under-chassis view, and shown in
detail in the diagrams on page viIIg,
where they are drawn as seen looking at
the underside of the chassis in the direc-
tion of the arrows in the tundbr-chassis
view, o :

The table (page viir) gives the switch
positions for the three control settings,
starting from fully anti-clockwise., A
dash indicates open, and C, closed.

815, 816 are the QMB mains switches,
ganged with the volume control RIl},
and as indicated in the wunder-chassis
view, they are at the front of the volume
control.

Coils.—L1 is beneath the chassis, and is
unscreened. L2-L6: L6-L9: L10-L15:
and the IF transformers L16, L17 and
L18, L19 are in five screened units on the
chassis deck. Each unit contains one
trimmer, additional trimmers, in the
case of the IF units, being mounted
nearby, on the chassis deck.

Scale Lamp.—This is a Philips MES
type, with a frosted bulb. Its part number
15 8042-07.

External Speaker.—Iwo sockets are
provided at the rear of the chassis for a
low impedance (5-7 O) external speaker.

Condenser C82.,—This is a wire-wound
adjustable type.

Continued overleaf
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PHILIPS 470A —Continued |
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Trimmer Gapacities.--~-T he trimnier s used
are rated by the makers lor capacity as
701 30 uul or 304 75 pul'. Presumably
the first part represents the ixed minimmum
capacity, and the sccond the variable
additional capacity. In our tables they
are all indicated as having a capadity of
00001 ul.

Chassis Divergencies.-—LTwao ditferent
types of mains transformer have been
htted to this receiver, one with the
sccondaries  wound over the primary
(as 1in our chassis} and one with the primary
and secondaries side by side. [f the latter
1s fitted, 024 1s omitted.

The makers’ diagram shows a decoupling
resistance and condenser in the anode
circuit of V1, but they were not included
in our chassis. 1f present, the resistance
has a value of 8,000 O3, and the condenscer
005 ul.

CIRCUIT ALIGNMENT

IF Stages. -Switch set to 1.\V, and
turn rang to minimum. Turn yolume
control to maximum. Connect signal
senerator to control grid (top cap) of
V1, via a 0-032 ulb¥ condenser, and chassis.
Connect a 50,0000 resistance across
034 and an 80,000 () resistance across
C35.

Feed in a 128 KC;S signal, and adjust
€36, then C33, for maximum output
Transfer the 50,000 () resistance across
C33 and the 80,000 O resistance across
C36. Adjust €35, then €34, for maximum
output. Remove the damping resistances.

I¥ Filter.—Connect signal generator to
A and E sockets, and feed in a 125 KC.s
signal.  Switch set to [LW, tune to upper
end of scale (2,000 m) and adjust €25
tor mnonum output,

RF and Oscillator Circuits.—-Connecct
signal generator to A and E sockets, and
keep volume control at maximunt.

MW. --Switch set to MW, and fit the
special 15 degree jig to the condenser,
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DIAGRAMS AND TABLE OF THE
SWITCH UNITS
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Switch dia-
grams,
ing from the
~underside of
the chassis,
in the direc-

look-

tions of the
arrows in the
under -
chassis view,
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r.
)
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advancing the condenser until it pears
on the jig. Feed 1n a 1,442 KC/S (208 m)
signal, and adjust €31, 028 and €28 in
that order, for maximum output. Re-

adjust €31 and C28 if necessary. Remove
15 degree )ig.

LW.—b5witch set to LW and turn
volume control to minimum. Connect an
aperiodic amplifier (Philips GM2404) to
anode of V1. Connect output meter to
the output terminals of the aperiodic
amplifier, and connect a o-1 4F condenser

T
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between oscillator grid (pin 2) of V1 and
chassis.

Ieed in a4 goo KOS (750 m) signal to
A and E sockets and tune it 1in on recerver
to give maximum output from the ampli-
fter.  Iisconnect amplifier and o-1 pl
condenser, Connect output meter to
output of receiver. Turn volume control
to maximum, and adjust 032 for maximum
output. Do not alter sctting of gang
condenser.

C32 is adjusted by unwinding turns of
wire (to reduce capacity). If capacity 1s
too low, wire cannot be added, and a
new condenser must be fitted and i1ts
turns reduced until resonance occurs,

Plan vicw of the
Each

coll unit contains

chassis.

one trimmer,
other associated
trimmers being
mounted on the
chassis nearby.
R2 is inside the
top -ca'p con-

nector of V1.
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