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HREE Philips receivers are covered here,
I but the basic one, of which we had a
sample, is the 310A. This is a 4-valve
(plus rectifler) 3-band superhet operating from
A.C. mains of 100-250 V, 50-100¢/s using a
double-wound mains transformer. The wave-
band ranges are 16.5-51 m, 185-580 m and 1,053-
1,974 m. Owing to its complicated nature, space
is not available here to describe the tuning
drive system fully,
The essential electrical difference in the
Philips 411A is the addition of a tuning indi-
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PHILIPS

310A, 411A and 6224

by G20, R8 and the capacitance of the screened
leads. Bass correction at low volume settings
of R10 is eftected by R9, C21.
Resistance-capacitance coupling by R13, €24
and R16 between V3 and pentode output valve
(V4, Mullard EL41). Fixed tone correction by
G25 in anode circuit; by negative feed-back via
R15 between V4 and V3 cathodes; by feed-back
from winding d-e on T1 to volume control; and
by feed-back from windings ¢-d-¢ to V3 cathode.
Tone control R19 varies the coupling in thix
last circuit, and as the windings are earthed

The appearance of the Philips 310A,

CAPACITORS Values | Loca-
cator, whose circunit we show below the main at d it also varies the phase of the feed-back tions |
diagram. The 622A employs a similar chassis voltage, thus modifying the frequency response. |—-— - ———_—_———————f——]
to that in the 310A, but it has a separate pick- Provision is made for the commeetion of a low 101 I.T. filter tune 270pF G4
up pre-amplifier whose diagram is shown over- impedance external speaker across winding ¢-d. | ¢2 M.W. aerial shunt 39pF | G4
leaf. H.T. current is supplied by LH.C. full-wave | 03 | T.W. aerial coup.... 1,780pF | G4
- Release date, all wmodels, August 1952. Original rectifying valve (V5, Mullard EZ40). Smoothing | C4 L.W.aerial trim. 72pF G4 |
prices : 3104, f14 6s 9 4114, £18 Ts 8d; 6224, hy R20 and electrolytic capacitors €27, €28. The 5 V1 C.G 220pF ¥4
£55 3s 1d. Purchase tax extra. temperature fuse opens only if transformer T2 6 | 1F.t t | 115pF A2

overheats. | o7 } 1st IF. trans. tun. 4| 115pF | A2
CIRCUIT DESCRIPTION T TR /A5 LS (q; I Xl‘{‘gsg‘sg.g}é"p .gggg‘ | E{i
Aerial input via LF, filter L1, G1 to coupling Cl10 | A.G.C.decoup. 0-047uF ¥4
coils L2 (S.W.) and L3 (M.W.), and across the | | Cll | T.W.osc.trim. .. 370pK G3
common_impedance of €3 (L.W.). Single-tuned RESISTORS Values  |Loca- Ci12 | M. W.osc.track ... 415pF | G3
aerial circuits L4, €30 (S.W.), L5, €30 (M.W.) . [fions €13 L.W. osc. track 47pF F3
and L6, C30 (L.W.) precede triode hexode valve o N ) DR R | {‘1[3 i %s%. a{mder:?up. ‘U Oaafgp}*‘ {%5
(V1, Mullard EGH42). 7 3 3 | G v | | C15 decoupling ... 0- i E:
Oscillator anode coils L10 (S.W.) and L1 %é I']“( ("-::’“d%.thmt___ ! H]Zé]liﬁ }.JI | | C16 4.G. decoup. O-IH]‘: ]@:s
(M.W.) are tuned by ©33. L11 is also used for R3 | \10;(, .G T 33kO ‘ 3 C17 Hthp.}.l]\qum(’h 0-0027 1k i ¥4
L.W. operation, when it is shunted by GC11, R4 MW, 0sc. \lﬂlbﬂ!?f‘r 82k() T3 18 }‘711(1 LT. trans. tun { 115pF | B2 ‘
Parallel trimming by €32 (S8.W.), G31 (M.W.) R5 Ose. anode feed 33k0 | B3 C19 ; ans : 116pF B2 |
and €11, C31 (L.W.); series tracking by G9 R}'v Sh(}. H.T.fecd T 56K B | (20 1.F. by-pass . 82pF F4 |
(S.W.), C12 (M.W.Y and C12, C13 (L.W.). Reae- R o ['1[,(,;)11])11]'1',; 1-5MOQ T4 | | c21 Tone compenmtnr 0-0015uF D4
tion coupling from grid by L9 (M. W. and L.W.). RS s ;0311?1“1: = ATKO B4 ‘ 022 -A.F. coupling 0-0082:F D4
On S.W., the reaction coupling comprises a -RE) TG cnni]]eln%ut'!i- 27K Di 28 H.T. decoupling . 0-1uF 3
double resonant circuit L7, €9, L8 which reson- 'R0 Volimelcontaol 500kC D3 | C24 A.F. coupling 0-0033uF | E4
ates at both ends of the band to maintain a RIL V3G MO D1 25 Tone corrector 0-:0068¢F | Bl
constant oseillator ovtput over this range. ! R1i2 \"ﬁ]j';."‘LE‘ AT, | 100KO K4 26 Part tone control ... 0-012uF 4
Second valve (¥2, Mullard EAF42) is a diode H‘l"} | VEoreeie ‘1' 120K0 14 i | 27 HT thi { HOpY | A2
R.F. pentode, its pmtode section operating as ]ilzl | va ‘( ll ac 1950 F‘-i | | 28 .T. smoothing ... FopF | A2
a variable-mu intermediate frequency amplifier R15 | N(tv'md Tk 43KO T«<4 | | C291 M.W. aerial trim. 30pF | B2
with tuned transformer couplings. ng \4”( G ~ ﬁRf)kQ Pj4 | | €307 Aerial tuning ‘ 500pF A2
Intermediate frequency 470 ke¢/s. R17] Vic (' ot KO fon ‘ 0317 M.W. osc. trim. ... | 30pF Al |
Diode section of V2 is used as signal detector, R18 \.’] .'; I’g“ DRED 18055 i | C32f | 8.W. ose, trim. ... | 30pF | Al
the audio frequency component in its rectified I§18 ,[" T .trumi 50%O ]53 38+ | Ogscillator tuning ... K00pTT Al
output being developed across volume control R50 H“'Ill‘L o tlh' ltf2kQ Tt
R10 and passed via €22 to grid of double diode v o1bo ENBRANINE ot
triode valve (V3, Mullard EBC41). 1.1, filtering iPre-set.
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OTHER COMPONENTS | Values |Loca-
(ohms) | tions|

—_—— & . WlE ' e
L1 ‘ L F. filter ... Slr) A2
Eg } Aerial coupling coilr.‘ { 4}:6 ;g
L4 o2 1 428
L5 |} Aerial tuning coils { 31 A2 |
k2 | 430 | Az |
| %‘; Il Oscillator reaction 8? ‘t% ‘
Lo | coils 40 a1
L10 Oscillator  tuning {‘ 0-6 Al
L11 coils coo W 11-0 Al |
L12 7 IstLF. fPri. 80 A2 |
L13 trans. Sec., total 80 A2 |
L14 \} 2nd LF, § Pri, | 80 B2
L15 S trans. Sec.,total | 80 B2
L16 | Speech coil 2-6 -
a-b 780-0
T1 I 0.P. c-d 0-6 B1
‘ trans, d-e —
Pri., total 64-1
| Mai H.T. sec.,
pg | Mains total | 32000 C1
trans. | g sec i 0-1
S1- - e | }
S15 | Waveband switches —_ r3 |
S16, |
517 | Radiogram switches —= D3
S18, |
816 | Mains sw., @d R10 | — D3

GENERAL NOTES

Switches.—S81-815 are the waveband switches,
ganged in two rotary units beneatn the chassis.
They are indicated in our underside view of the
chassis, and shown in detail in the diagrams
inset beside the plan view, where they are
viewed from the rear of un inverted chassis.
The table below them gives the action for the
three control settings, starting from the fully
anti-clockwise position of the control knob. A
dash indicates open, and €, closed.

$16-S17 are the radio/gram change-over
switches, ganged in a 2-position Q.M.B. unit
mounted concentrically with the volume control
spindle. In the anti-clockwise position of the
control §16 is closed, and $17 is open, for radio
operation.

Scate Lamp.—This is a Philips type 8028D-00,
with a clear tubular bulb and an M.E.S. base,
rated at 6.5V, 0.3 A.

External Speaker.—Two sockets are provided
at the rear of the chassis for the connection of
a low impedance (about 5-7 Q) external speaker.

Drive Cord Replacement, The drive cord
system on this receiver is rather complex, and
requires more space than is available here to
explain it. A full description of a similar
system is given in Service Sheet 973, where the
only differences are in the position of the tuning
scale run relative to the drive, and the lengths
of the various cables. The cord lengths are:
U960 mm  overall, divided by the collar to
440 mm+-520 mm ; outer casings: 65 mm+-77 mm;
wire cables 410 mm4-680 mm overall, Start the
shorter wire cable from the slot at 4 o'clock,
and the longer one at 12 o'clock.

Temperature Fuse.—This consists of a soft-
metal link normally looped over two hooks, one
of which is embedded in the transformer
windings. When the link melts, the outer hook
springs away, opening the mains circuit. Pe-
placements are made with a type 08.100.99 fuse.
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Plan view of the chassis (above) in which the output [trans-

former windings are coded to agree with the circuit diagram

overleaf. On the right are diagrams of the waveband switch

units, as seen from the rear of an inverted chassis, and below
them is the associated switch table.

CIRCUIT ALIGNMENT

All the R.F. and I.F. adjustments are acces-
sible with the chassis in its cabinet.

I.F. Stages.—Switch receiver to M.W. and
turn gram switch to the * radio” position.
Unscrew the dust-iron cores of both I.F. trans-
formers and turn volume control to maximum.
Connect output of signal generator, via an
0.047 pF capacitor in the *“live ' lead, to control
grid (pin 6) of ¥1 and chassis, feed in a 470 ke/s
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The pre-amplifier circuit in the 622A.

(688.3 m) signal and adjust the cores of L1,
L14, L12 and L13 (location references B2, AZ2)
for maximum output, reducing the input as the
circuits come into line to avoid A.G.C. action.

I.F, Filter.—Transfer signal generator leads to
A and E sockets, feed in a 470 ke/s signal and
adjust the core of L1 for minimum output, using
the first minimum reached, starting with the
core fully out (G4).

R.F. and Oscillator Stages.—The high-
Irequency trimming point on S,W. and M.W. is
with the gang at minimum capacitance, when
the cursor should coincide with the letter “ M *
in_the left-hand end of the tuning scales.

M.W.—Switch receiver to M.W., tune to
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Underside view of the chassis.
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550 m, and with the output lcads of the signal
generator connected to the” A and E sockets
via a dummy aerial, feced in a 550 m (545.5 kefs)
signal and adjust the cores of L11 (A1) and L5
(A2) for maximum output. Tune receiver to
184¢m (““M” on scale), feed in a 184 m
(1,630 ke/s) signal and adjust €31 (A1) and €29
(B2) for maximum woutput. Repeat these ad-
justments until no further improvement results,
L.W.—Switch receiver to L.W., tune to
1,900 m, feed in a 1,900 m (157.8 ke/s) signal and
adjust L6 (A2) for maximum output.
S.W.—Switch receiver to S.W., tune to 50 m,
feed in a 50m (6 Me/s) signal and adjust the
cores of L10 (Al) and L4 (A2) for maximum
output. Tune receiver to 14.42m (“M"” on
scale), feed in a 14.92m (20.1 Me/s) sigmal and
adjust €32 (A1) for maximum output. Repeat
these adjustments until no further improvement

results.

VALVE ANALYSI

Valve voltages and currents given in the table
below are those derived from the manufacturers’
information, and are the average of measure-
ments made on a number of receivers operating
from 220V A.C. mains. The volume controls
were turned to maximum, the gangs to mini-
mum capacitance and the tone controls to maxi-
mum ““ top” setting, but there was no signal
input,

Voltage readings were measured with a 20,000
ohms-per-volt meter, and allowance should be
made for the current drawn by meters with a
lower internal resistance. Chassis was the nega-
tive connection.

Total consumption on 220V, 50 c¢/s mains,
using the 220V adjustment setting, is quoted
as 210 mA; at 245V, 50 ¢/s, using the 245 V set-
ting, consumption is 190 mA.

(

| . \ Anode Screen Cath.
| Valve | I

mA V| mA v

a | 250 | 16 :
| V1 ECH42 Oscillator } | 54| 25 —
| 107 | 42
V2 EAF42 | 250 85 54| 10—
V3 BBC41 | 111 08 | — —| 13
| V4 KBL41 244 350 | 250 | 45 | G5

V5 EZ40 *251 | — | — | — 2700

*EBach anode,”A.C. {Cathode current 53 VmA.





