
The Philips twins: the Dutch BX462A 
& the Australian model 115 
It's not common to see two sets that look 
almost identical on the outside but which are 
completely different on the inside. Such is the 
case with the Philips BX462A (Dutch) and 115 
(Australian) receivers. In fact , the closer one 
looks at the chassis of these two sets, the more 
the differences become apparent. 

B t~~ag~ R!~ fa~~st~~!~j~~: 
de Haas an d his collection of Dutch 
and Australian vintage receivers. This 
month, we take a look at two receivers 
&om his collection. the Dutch Philips 
BX462A from 1946 and the Australian 
Philips 115 from 1948. 

These two sets are built into cabinets 
that are. to all intents and purposes. the 
same. Apparently, Philips Australia 
obtained the mould pattern for the 
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cabinet of the slightly earlier European 
receiver and then designed and fitted a 
chassis to suit the Australian market. 

From the outside, the most obvious 
differences between these two sets 
concern the dial-scale markings. For 
Australia, the dial scale is calibrated 
for the 530·1620k.Hz broadcast band 
only, whilst the Dutch version carries 
markings for a triple·band receiver. 
That's becouse in addition its broad· 
cast band (536·1765kHz) facility, the 

BX462A is also capable of long·wave 
(150·424kHzJ and shortwave (5.8· 
18.5MHz) reception. 

Another external difference in· 
valves the number of controls. The 
Dutch version has hvo controls on 
the righthaud side of the cabinet for 
tuning and band·switch.ing, while the 
lefthand side carries an on·off/volume 
control and a tone control. By contrast, 
the Australia11115 carries just the tun
ing control on the righthand side, with 
the volume and on-off/tone controls 
on the left.. 

Their perforated cardboard rear pan· 
els are also different (although, unfor
tunately. the rear panel is now missing 
from Urn 115 set in john's collection). 
As shown in one of the photos, the 
Dutch BX462A also carries a number 
of diagrams which indicate the func· 
lions of the various chassis-mounted 
sockets, which are accessible through 
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matching cut-outs in the rear panel. 
An interesting featuro of the BX462A 

is that the power lead musl be un
plugged before the rear panel can be 
removed. This provides protect ion 
against electrocution - at least until 
the power lead is reconnected. In this 
set, there are a number of exposed 
connections on the power transformer 
along the back edge of the chassis, 
near the mains plug. By contrast, the 
AC power connections are better pro
tected against accidental contact in the 
Australian 115. 

In fact, Australian manufacturers 
generally provided better protection 
against accidental contact with high 
voltages compared to most European 
receivers. 

Another in teresting featme of the 
BX462A's rear panel is that a large sec
tion ofthe inside surface is lined with 
fo il. This is connected to the receiver's 
antenna terminal when the rear panel 
is in place and can be used as the sole 
antenna in strong reception areas. The 
Australian 11 5 set has a similar foil 
antenna, although this is glued to the 
underside of the top of the cabinet 
{see photo). 

Different valve counts 
Once the rear panel is removed. it's 

immediately obvious that the BX462A 
is a 4-valve receiver only, although it 
has a 3-gang tuning capacitor which 
means that the circuitry must be some
thing special (more on this later). By 
contrast, the 115 has five valves and 
a 2-gang tuning capacitor. It's a fairly 
standard mains-operated receiver as 
we shall see. 

Whon restoring vintage radio receiv
ers, it's common practice to remove 
the chassis from the cabinet. However. 
John de Haas strongly advises against 
doing this in the case of the BX462A 
unless it's absolutely imperative. 
That·s because the dial tuning mecha
nism is complex. difficult to get at and 
has to be dismantled before the chassis 
can be removed, as it is attached lo the 
rear of lhe front panel. 

The 115 poses no such problems. 
Its dial-drive mechanism is attached 
to the chassis, so the latter can be 
removed quite easily. The speaker 
is attached to the front panel but it's 
simply a matter of unplugging its leads 
from the chassis as the latter is slid out 
of the cabinet 

The BX462A's speaker is also at
tached to the front panel. This arra.nge-
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They may look the same on the outside but they use completely different 
chassis as these inside views or the Philips BX462A (top) and 115 receivers 
show. The Australian 115 covers the broadcast band only while the Dutch 
BX462A is a 3-band receiver and is much more complicated. 

ment gives betterbaffiing than in many 
other receivers. The glass dial-scales 
sit proud of the cabinet in both sets 
and before doing any serious work on 
either receiver they should be removed 
so that they don't get broken. They 
are held in place with spring-loaded 
clamps just below U1e cabinet top and 
are straigh tforward to remove. 

As slated above, removing the 
BX462A's chassis from its cabinet is 
something to be avoided whenever 
possible. Thal's usually not a problem 
though, because the underside of the 
chassis can stil l be accessed, simply by 

removing the bottom panel. In Philips 
sets, this bottom panel is usually a 
cardboard-type material and often has 
metal foil on its upper side. This acts as 
a shield for the under-chassis compo
nents and is connected to the chassis 
earth when the panel is in place. 

Removing the bottom panels reveals 
Uiat these two receivers are very differ
ent. As mentioned above, the BX462A 
is a 3-band receiver whereas the 115 
is a broadcast-band receiver only. As 
a result. the BX462A is much more 
crowded under the chassis,especially 
around the band-switch. This makes 
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F'ig.1: the Austrolian mod el 
115 is a fairly convenlional 
5-va lve supcrhol design 
with a 455kHz IF stage. Vl 
is the converter. VZ the IF 
amplirier, VJ the detector 
and preamplifier and V4 
the audio oulput stage. V5 
is a fo ll-wave rer.tifier and 
supplies the HT for the 
pl ate circuits. 

lho 115 by far U10 eas ier receiver to 
sorvice. 

115 circuit detail s 
Fig.1 shows the circui t of the 115. 

ll 's a fa irl y conventional superhet 
design apart from some interesti ng 
features ln the tone control circuit. 

The incoming RF s ignals are p icked 
up by either an external antenna or the 
foil p late an tenna inside the cabinet 
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an d fed t.o a tuned circuit cons isting 
of L1 & Cl . Thi s tuned.circuit is reso
nant just below the broadcast band 
when used with a short antenna . This 
boosts the performance of the in put 
ci rcuit . enhanci ng reception a t the 
low-frequency end of the dial. 

In addi tion. capacitor CZ provides 
a degree of top-coupling, so that the 
h igh-frequency s ta ti ons also get a 
boost. 

This view shows 
the Australian 
model 115. Note 
the unusual "pop
up" dial scale, a 
fea ture it shares 
with the Dutch 
HX462A .receiver. 

F' rom there, the s ignal is fed via the 
ant enna tuned circuit (LZ, CJ & C4) 
to the grid of Vl , an ECH35 converter 
va lve. T he osc illa tor tuned ci rcuit 
consists of the components around 
inductors LJ and L4 and the resulting 
oscil lator s ignal is injected via a grid 
into the converter sec tion of Ute valve. 

The [F (intermediate frequency) bi 
thi s set is 455kHz and this compo
nent fro m the converter is fed from 
the ECH35 's pla te to the primary of 
the first IF transformer (LS and Cl 1). 
Th is is then coupled via the IF tra ns
former's secondary (L6 and Cl 2) to the 
signal grid of valve V2 , a 6SK7GT lF 
amplifi er. Its output is in turn fed via 
a second IF transfor mer to a detector 
diode in valve VJ (6SQ7GT) , where it 
is demodu lated . 

In th is set, a metal 6SQ7 has been 
used and its parameters are virtuall y 
idont.ical to the GT version . Another 
th ing to note is that wire,type trimmers 
are used to adjust the tu nod frequency 
of the IF tra nsformers rather than 
iron-dust cores. However, once sot, 
they don't tend lo dri ft in value and 
work just as well as iron-dust cores, 
although they are more fi ddly to adjust. 

After detecti on, the audio s ignal is 
applied vill fill RC network and volume 
cont.rol R9 to thegridof the6SQ7{VJ) . 
VJ amplifies thi s signal wh ich is then 
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The underside of the chassis in the 115 is easily accessed by removing the bot
lorn cover {no ne.ed to remove the chassis from lhe c,1bi.ncl). This view shows 
the chassis with the old paper capacitors still in place. 

This view inside the model 115 shows how the foil antenna is attached to the 
inside top of the cabinet. 

fed via another RC aetwork to the grid 
ofV4 , a 6V6GT audio outputstage. ln 
fact, this particular set has a 6V6GTA, 
which has a slightly different envelope 
to the GT version . 

The amplified.signaJ from V4 drives 
the loudspeaker via an output trans
former. 

Note that provision is also made to 
connect a record player pick-up to the 
first audio amplifier (V3). When this is 
connected. the audio from the detec
tor is shorted to earth an-d the pick-up 
signal line is isolated from the detector. 

The tone control and negative feed
back network is quite extensive. It 
consists of the switch at the top right 
of the circu it diagram and the follow
ing resistors: R7 , R17, RlB, R19, R20 
& R21 and capacitors C25, C26, C27, 
C28 & C29. It's somewhat reminiscent 
of the comprehensive tone and nega
tive feedback circuits that were used 
by Astor. 
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As well as feeding the second IF 
stage, VZ's plate is connected to the 
AGC diode in V3 via a 33pF mica 
capacitor (C16). Normally, V3's AGC 
diode is biased off by -1.25Vofback
bias from the power supply (via R12). 
This voltage is also applied via Rl 1 & 
C13 to provide the standing bias for 
both Vl and V2. 

Wheri a signal strong enough to 
generate more than -1.25V DC on the 
AGC diode is received, lhe standing 
bias is exceeded. After that, any fur
ther increase in signal level generates 
a voltage that's theh fed to the AGC 
network. This voltage can increase 
to -10V or more, depending on the 
signal strength, and controls the gain 
ofVl and VZ. 

The power sup ply is quite standard 
and includes a mains tra nsformer 
with three secondaries: 5V, 6.3V and 
a centre-tapped HT (high tension) 
winding. The latter drives a 5Y3GT 

full-wave rect ifier (V5) which in turn 
supplies approximately 240V DC to 
the first filter capacitor (C17). 

The filtering network consists of hvo 
electrolytic capacitors (Cl 7 & C21) and 
filter choke L13. In addition, resistors 
R5 and R6 are wired between the cen
tre tap of the HT winding and chass is. 
The voltage drop across these resistors 
provides a back bias of -12V for the 
6V6GT and -1.25V (at their junction) 
for ihe two RF valves (Vl & VZ) . 

Note that there is no decoupling 
between the plate circuits of any of 
the valves. Although this works well 
in most cases, instability can some
times occur in sets that don 't have 
decoupling between the plate circuit 
of the output valve and the rest of the 
circuit . However, this instability will 
usually only occur in sets with quite 
high gain. 

BX462A circuit details 
Fig.2 shows the circuit details of 

the Dutch BX462A. As can be seen, 
it's very different to the circuit used 
in the Australian 115 receiver. 

As with the 11 5, the BX462A also 
includes a flat-foil antenna, in this 
case attached to the reaI panel. Alter
natively. an external antenna can be 
connected to the antenna lerminal. 

The antenna tuned circuits are 
much more complex in the BX462A 
than in the 115, to cater for the three 
switched bands: long-wave, medium
wave and shortwave. There is also an 
add itional tuned circuit whi ch oper
ates al the signal frequency on both 
the long-wave and medium-wave 
bands, hence the use of a 3-gang tuning 
capacitor. On shortwave, however, 
only one antenna tuned circuit is used . 

The way Ph ilips has drawn the 
switches initially makes lhe switching 
arrangement hard lo follow, although 
it's quite simple once you've figured 
out what's going on. After studying the 
circui t and the Dutch service manual, 
I've concluded that the extra tuned
frequency selectivity stage is needed 
on the long-wave and medium-wave 
bands for two simple reasons . 

First, the high-frequency end of the 
long-wave band is 424kHz, just 28kHz 
away from the centre of the IF amp li
fier passband (452k.Hz in the BX462A). 
Second, the 530kHz low-frequency 
end of the broadcast band is only 
78kHz away from the IF' passband. 
although this is not as cri tical. 

The signal from the antenna tm1ed 
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The rear panel or the Philips BX4 62A carries di agrams lo ident ify tJu, various 
sockets, ic, anl enna and earth , exlcrnal loudspeaker and turntable. 

circuit is appli ed to the s ignal grid of 
va lve 81 . an ECH21 triode-heptode 
con verter. The local osci ll ator is based 
on the triode section of this valve 
and its s ignal output is mixed i.n the 
converter section. This is an unusual 
valve in Umt the osc illator injection 
grid in the heptode comes out to a 
separate pin. Thi s allows the triode 
and heptode sections to be used for 
quite difforont purposes, as in the next 
coup le of stages . 

The con verter output at Urn plate of 
the heptode has several frequencies 
present but the only one of interest is 
the IF at 452kHz. This is fed through 
a double-tuned IF transformer to the 
signal grid of 8 2. anoth er ECH21. In 
this ins tance, the heptode sect ion acts 
asa straight pent ode and the amplified 
signal at its plate is fed via another 
doubl e-tuned IF transform er to the 
detector d iode in 8 3, an E8L21. 

The resu lt ing demodulated audio 
signal from the detector is amplified in 
the triode section of 8 2. The amplified 
s ignal (on the plate) is then applied 
to the gri d of val ve 8 3 wh ich now 
functions a high-gain outpu t pentode. 
This then drives the loudspeaker via 
an ou tpu t transformer. 

Negative feed back is applied from 
the voice coil winding of the output 
transformer to th e input of 83. Thi s 
feedback circuit is unusual in that it 
has lwo inductors in the feedback path. 
Unfortunately. the values of these in· 
ductors are not shown on the circuit 
or in the parts li st. 

As with the model 11 5, the audio 
amplifier stage in the BX462A includes 
an input fore record pl ayer pick-up. 
This is connected by inserting a double 
plug into the socket shown at the top 
r ight of the circuit. When this is done. 
the aud io from the detector is shorted 

The underside or the chassis in the HX462A is also accessed by removing the 
bottom cover. The layout is more crowded than in the model 115 and uccess 
to some parts around the band-switch (at left) is not all that easy. 
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out and tho pi ck-up signal is fed to the 
top of the volume control (Rl 5). 

AGC in thi s receiver is achi eved 
by feeding a high-love l IF s ignal from 
the plate of the hoptode in 8 2 to the 
AGC di ode in 8 3 {via C34). The AGC 
diode is back-biased via R3 and the 
bias is also appli ed to lhe triode aud io 
amplifier grid and the IF amplifier and 
converter stage grids. 

Beca use the diode is reverse biased, 
it doesn't conduct until U1e receiver 
is tuned to a relatively strong station. 
Once the back·bias leve l is exceeded, 
the diode con ducts and the resul ting 
vo ltage is app lied to the AGC line 
via R22. This bias vo ltage is fi ltered 
by C36. 

The power sup pl y transformer has 
a number of primary wind ing taps so 
that the set can work on a variety of 
mains vo ltages. ranging from 11 OV AC 
to 245 V AC. Thero are Uuee secondary 
wind ings: a 4V winding for tho recti
fie r fi lament, a 6.3V wind ing fo r the 
heaters of the amplifying valves and 
a centre-tapped HT winding that's fed 
to rectifi er 84 , an AZl . 

This arrangement prov ides about 
240V DC at the first filt er capac itor 
(Cl) . The HT is then ap plied to n tap· 
ping on the aud io output transformer 
whi ch acts in part as a fil ter choke 
and provided if s correct ly phased, 
will tend to buck any hum in the grid 
ci rcuit of th e audi o output val ve. 

The other end of this choke is con· 
nectod to a 1.2kn resistor {R1 ) and 
is then further filtered using C2 lo 
prov ide the HT rail for the receiver. 

Compared lo the 115, th is rece iver 
has many more decou pled power 
suppl y lines which is good design 
practi ce. Back bias is provided for a!! 
amplifying stages of the receiver by 
the vo llagos developed across resistor 
R2 (680) and resis tor R3 (330). 83 ro· 
coivesabout throe times as much back
bias voltago as lhe other two stages . 

Restoration 
To restore those two sets, John re

placed oil crit ical and/or leaky paper 
ca pac itors, a few out -o f-tolerance 
resistors and any electrolytic capaci
tors that had gone low in value or had 
excessive leakage current. Any weak 
va lves were also replaced. 

In oddi1i on , both cabi nets were 
carefu lly cleaned and polished and 
they now loo k quite attractive. All Ute 
wiring in the BX462A appears to have 
plastic insu lation whereas the 11 5 
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Fig.2: the BX462A is a 4-valve superhet with band-switching lo cover the long-wave, medium wave (broadcast) & short
wave bands. A 3-gang tuning capacitor is used to provide for an additional tuned circuit when operating on the long
wave & medium-wave bands, to improve selectivity. 

has a number of rubber-covered leads 
which have perished. These leads 
haven 't been replaced but wi ll need 
to be if the wiring is later disturbed . 

Comparing the two sets 
From the outset, it's obvious that the 

BX462A is a very well-designed set, 
with no skimping on the parts needed 
to do a good job. Its part count includes 
47 capacitors and 24 resistors, whereas 
the 115 has 29 capacitors and 21 resis
tors. In addition, the BX462A has three 
tuned bands whilst the 115 covers the 
broadcast band only. 

Both sets offer good performance but 
the BX462A is just that little bit better 

siliconchip.com.au 

as more care has been taken in match
ing the tuned circuits to the valves to 
achieve the best outcome. The BX462A 
also has more decoupling between 
stages which ensures good stability in 
this high-performance receiver. 

That said, both have good negative 
feedback and tone control networks 
and both provide good-quality audio 
when tuned to local stations . 

One problem with the BX462A is the 
poorly thought-out dial scaJe arrange
ment, as mentioned earl ier. Working 
on the antenna and oscitlator coils in 
the BX462A wouldn' t be easy either. 
However, Philips coils and IF trans
formers are generaJly very reliable. 

so this usually isn't a problem as lhe 
seldom require replacement. 

Conclusion 
There's no doubt that the BX462A 

is the superior set, both in terms of 
its circuit design and performance. It 
also features long-wave and shortwave 
bands, which the 115 lacks. 

However, the 115 still offers good 
performance and it is a simpler set 
which makes it easier lo service. 

So which of the two would I pre
fer if I had to choose between them? 
Definitely the BX462A but I'd also 
take the 115 home any day if it was 
offered to me. SC 
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