
The HMV A13B 4-Valve 
Twin-Chassis Mantel 
Produced by HMV during the early 1950s, 
the A13B 4-valve mantel receiver was 
small in size but big in performance. It's 
also an easy set to work on and a simple 
modification to the oscillator circuit makes 
it work even better. 

I ~~,1~!; ;~;:d;~~e~~tr1:~~=c~!v~~: 
early 1950s. I'm nol sure why I was 
so intrigued with the set; maybe it was 
because it was so small compared to 
other radios I was familiar with at the 
time (mainly largo vibrator-powered 
receivers that ran off batteries). Or 
porhaps I was impressed by the perfor
mance deli vered by such a small sot. 

Of course, by modern standards, it 
isn't all that small. However, at the 
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time, it was thesnrnllest I had seen and 
my grandparen ts' set was even housed 
in a brown Bakelite cabinet. just like 
the A138 receiver featured here. 

A little h.istory 
HMV has always built interesting 

receivers, both from a technical view
point and in terms of appearance. The 
cabinet oflhis receiver is much smaller 
than other 4-valvc superhct receivers. 
It features rounded edges and a central 

dia! scale which looks quiteattractivo, 
although it is relatively small. The 
lou dspeaker is locatod to lho loft and 
is partly behind the dial scale. 

The cabinet has four largo holes 
towards the top of the rear panel, 
designed to accept four fingers so that 
the sot can be easily lifted and moved 
from one location to another (after 
first disconnecting the antenna and 
unplugging the set from the mains}. 
T ho antenna supplied with the sot was 
around 6-7m long and this was typi
cally draped along a picture rnil or run 
along the skirting board in the room. 

As an as ide, radio receivers of this 
era were often supplied with a short
wire antenna. This could bo used in 
good signal areas insloacl of the set 
being connoclcd to a largo, outside 
antenna. Of course, that was before 
ferrite-rod nntennas came in1o com
mon uso. 

In praclice, most peop le soon aban
doned the idea of shifti ng such sets 
from room to room. since relocating 
the antenna each limo was a nuisance. 
The advent oftho forrite- rod anhmna 
made shifting valve sots easier but i i 
wasn't un til trans istor receivers ar
rived Iha! sels became lruly portable. 

Tho advent of transistor rece ivers 
ulso ovontunlly made it possi ble for 
households to afford multip le sets. By 
cont rast. at the time lho HMV A13B 
was produced . receivers woro expen
sive and the average household could 
only afford ono receiver. 

Circuit details 
Fig.1 shows the circuit details of 

the HMV A 138. It's a 4-valve super hot 
design (broadcast band only) but its 
performance matches that of many 
5-valve receivers due to the fact that its 
IF (intermediate frequency) amplifier 
valve also acts as the firs t aud io stage. 
This particular circuit technique is 
called '•roflexing" and was common 
in Austra lia from the 1930s tot.he mid 
1950s. However, it was not used as 
much in other countries. 

The antenna in put circuit {lop . !oft) 
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Fig.1: the circuit is a 4•valve s uperhet 
design with valve V1 functioning as a 
converter and VZ (EBF35) acti ng as both 
an IF amplifier and an audio amplifier (a 
technique known as "reOexing"), VZ also 
includes the detector and AGC diodes. VJ 
(6V6GT) is the audio output stage while 
V4 (6X5GT} is the rectifier. 

wos designed to extract the maximum 
possible signal from a relatively short 
antenna. As shown. the antenna in
put coil L 1 is tuned using parallel 
capaci tor C1, the resonant frequency 
of this combination being just below 
the bottom end of the broadcast band. 
By doing this, the maximum possible 
signal is extracted from the antenna 
nl the low-frequency end of the band 
and this signa l is inductively coup led 
lo c.oil L2. 

At the hi gh-frnquoncy end of the 
band, capoci tor LC1 couples lho an
tenna s ignal direct to L2. Eilher way, 
lhesignal is fod into a secondary tuned 
circuit comprisi ng L2, TC1. VC1 &C2. 
C2 is the AGC bypass capacitor ond 
although it's included in the tuned 
circuit, i1 has little effect on its tuning. ~ 

Tho signal from the antenna tuned 
circuit is fod to the s ignal grid of V1, 
u 6A8G converter valve. The loco! 
osci llator is n little different from 
normal in tha t it uses "padder feed
back", ochieved by connecting byposs 
capacitor C4 to the tuned oscillator 
winding instead of to chassis (earth). 

This view inside lhe receiver shows the unusual "lwin-chassis" arrangement. 
with tlu: parls mountiid mainly on the lwo horizontal sections. 

siliconchip.com.au 

Th is ensures that the osci ll ator opor
a tes reliably at the low-froquency end 
of the tuning rango. 

However. I don't particularly like 
the design of th is circuit. The circuit 

used in the A 138 was slavish ly fol
lowed by many manufacturers but 
other manufacturers used the circuit 
shown in Fig.2. This is a more de
pendable circuit that will oscillate 
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The top section of lhe chassis supports valves V2 & V3 {EHF35 & 6V6-GT) plus 
the two IF transformers. Note the shield over the ff/first-audio amplifier valve, 
which minimises IF signa l radiation and hum pick-up. 

This view shows the parts layout under the bottom section ofthe chassis. This 
section main ly supports va lves V2 & V4 {ie. the 6A8G converter & the 6X5-GT 
rectifier) and the mains transformer. 

reliably across the entire tuning range 
without resorting to tricks like padder 
feedback. II maintains a more constant 
degree of feedback between the pri-

This slightly revised oscill ator circuit 
uses the same J>arts but provides better 
performance than the original. 
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mary and the secondary windings than 
the circuit used by HMV in the A13B. 

To prove the effecti veness of this 
slight circuit modification, try modify· 
ing a set using the HMV-style ci rcuit 
to that in Fig.2. Receivers with BA7 
converters appear to benefit n great 
deal from this modificati on and the 
sensitivity of the set often improves 
noticeably. 

The output from the converter (at 
the plate ofthe6A8C) is fed to the first 
IF transformer (1Fi1 ) and then to the 
grid of IF ampl ifi er stage V2. an EB F35. 
From there, the IF s ignal is fed to a 
second IF transformer (IFT2) which 
then feeds the detector diode in V2. 

As an aside, note that CB and Cl O in 
the first IF transformer have different 
va lues, io. 100pF and SOpF respec
tively. This means that. unlike IFT2 
where the values are equal (100pF). 
the inductance of !Fil 's secondary 
is double the va lue of its primary. As 

a result. it's not a good idea to swap 
these two IF transformers (or use an 
incorrect substitute for IFil), as the 
IF gai n and hence the sensitivity of 
the sot would be degraded. 

The detected audio signa l from V2 
is fed to the top of volume control 
VRl. It then passes via C14, R10 and 
the st.>eondary of IFi1 to the grid of 
V2, where it is amplified (along with 
the IF signal). The resulting amplified 
audio signal is then fed through the 
primary winding of 1Fi2 to resistor 
R16 (20kn) and from there to the grid 
of VJ, a 6VB-GT audio output stage, 
via C18 and R18. 

V3 in turn drives the loudspeaker 
via a speaker transformer. 

Note that because V2 acts as both as 
an IF' amplifier and audio am pli6er, 
some compromises have been made 
in regards to some of the component 
values around this stage. This means 
that it may not provide the maximum 
gai n that would otherwise be possible. 
either as an IF amplifieror asanaudio 
amp lifier. The usual compromise is to 
restrict the audio ga in to around 15. 
whereas if the valve had been used 
purely as an audio amplifie r. its gain 
cou ld be we ll over 100. 

Getting back to the output stage. the 
6VB-CT's gri d has -1 0V bias applied to 
it from the power supply's back-bias 
network. In addition, negative feed
back is applied from the secondary of 
the audio output transformer to the 
bottom end of volume control VR1 . 

Tone contro l 
The tone con trol is extremely sim

ple and consists of switch $1 which 
sw itches capacitor C20 in or out of 
ci rcuit. In add iti on. resistor R19 and 
capacitor C21 between the 6VBGT's 
plate and chassis form an elementary 
fixed lone control. The capacitor has 
a reacla nco of about SkO at 3.S k.Hz, 
giving a combi ned impedance for the 
series res istor-cnpacitor combination 
of10knat th is frequency. This imped
ance drops to just 7.Skn at ?kHz. 

Power supply 
The power supply is quite con

ventiona l and is based on a power 
transformer and a BXS-GT full-wave 
recti fi er (V4). 

As shown in Fig.1. the power trans
former primary is tapped for 200·225V 
mains supplies and fo r 22B·250V 
supplies (40·50Hz). There are two 
secondary windings: a heater winding 
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of 6.3V and a 520V cent re-tapped I-IT 
(high-tension) winding{ie, 260Veither 
side of the cenlro tap). Note thnt the 
centre tap is connected to chassis via 
two series resistors (R14 and R7) and 
these are used to generate the back-bias 
for tho various valves. 

The 6X5-GT rectifier produces nearly 
270V DC at its ca thode and this is 
applied to lhe p late circuit of the 
6V6-GT via the speaker transformer's 
primary. By contrast. the I-IT voltages 
for the plate circui ts of V1 & V2 and 
the 6V6-GT's screen are obtained via 
parallel resistors R12 and R13, which 
limit it to around 185V. Tho screen cir
cuit s for Vl & V2 also have additional 
filter components connected to their 
supply lines. 

A back-bias voltago of about -2.2V 
is opplied to Vl and V2 and thi s is 
obtained across resistor R7 (400). 
Thi s back-bias is applied via R9 and 
RB to the AGC diode in V2, so this 
receiver has delayed AGC (automa tic 
gain control). The back-bias voltage 
is also applied via R2 to V1, wh ich 
receives the full AGC bias developed 
at the AGC diode. 

V2 also has -2.2V of back-bias ap
plied to its grid. However, it only re
ce ives around 9% o f the AGC control 
voltage compared lo Vl. 

The reason that only a small per
centage of ACC voltage is applied to 
V2 (the IF amplifier-cum-audio nm
plifier) is simple. Its operati ng condi
tions arc a compromise ond any mAjor 
variation in these conditions could 
result in distortion ond overload. In 
addition. because ACC reduces the 
gain of the IF' amplifier stage, it's ob
vious that it also reduces the ga in at 
aud io frequencies as well . So if too 
much AGC voltage is applied, 1he 
audio oulpu1 could become quite 
weak in tho presence of strong slot ion 
signals. 

However, wi th careful circuit de
sign, it's possible to come up wilb 
u good compromise to maintain a 
constant aud io level regard loss of tho 
incoming signul strength. 

Servicing access 
Access to the chassis is gained by 

removing two screws from the roar 
section of the cab inet and then slip
ping the back off. Once this is done. 
tho unusual layout of the receiver 
is immediately obvious. It has a C
slmped ·· twi n-chassis" arrangement, 
with the parts mounted mainly on two 
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The loudspeaker is attached to the front vertica l section of the cha ssis and 
sits pai1ly behind the dark backing material for the dial scale. 

A Jubel inside the cnbinet indicates thu ulignmenl poin ts und the v;1 lve types 
(nnd their locations). It nlso shows the dial-cord urrangemenl. 

horizontal sections, one at the top and 
the other al the botlom. The vertical 
seclion carries the loudspeaker and 
the dial-drive components. 

To remove the chassis, it is first 
necessary to remove both k.nobs and 
centre the tone control swit ch between 
the two rotary controls. It's then just 
a mailer of removing four mounting 
screws, after which the chassis and 
cabinel front can be separated. 

Once the chassis has been removed, 
it's easy to access all the parts, includ
ing tlw dial-drive mechanism. Most 
of the larger parts. including the coils 
and transformers. would rarely (if 
ever} require rep lacement. On ly the 
occas ional valve rep lacement would 
be necessary. 

'JWo largo holes in the bottom sec
ti on of the chass is provide access 
to the bottom tuning slugs of the IF 
transformers. Note that the circuitry 
around the IF/first audio valve is 
shielded to minimise IF signal radia
tion. This shielding also helps prevent 
the audio stage from picking up mains 
radiation, which would cause audible 
hum in the output. 

The chassis layout and wiring of 
this sol are quite logical and access for 
normal service is a dream compared to 
many other sets. A label on a curved 
section inside the cabinet shows the 
valve types, the dial-drive layout and 
the localions of the alignment adjust
ments. It also shows the mains wind
ing taps for the transformer primary. 
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The rear section of the cabinet has fou r large "finger holes" so that the set can be 
easily picked up and carried. Undoing the lwo screws allows the rcilr section lo 
he removed and provides good access to mos! parts with the chassis in•situ. 

So even without a circuit diagram. 
it's not particu larly difficult to find 
your way around this chassis. How
ever, because it is a reflex set. a ci r
cuit diagram is handy when working 
around that IF/audio amplifier stage 
(V2), as this stage is more complex 
than in many 0U10r receivers. 

Restoration 
This old HMV A 13B was overhau led 

and restored to full working order by 

its owner(Mark) and one of his friends. 
First. the figure·8 power lead was re· 
placed with a 3-core cable (securely 
anchored using a cable clamp) so that 
the chassis could be safely earthed. 
That done, the capacitors were all 
checked and quite a few were found to 
be electrically lcmky, with resistances 
of just a few megohms when they 
should have been greater than 200M!l 
(and preferably in excess of lOOOM!l). 

Several of the electrolytic capacitors 

Another view inside the old HMV A1 3B with the rear Sl.'Clion of th e cabinet 
removed. 1\vo holes in the bollom section ohhe chassis provide easy access 
lo the adjustment screws ofthe IF transformers. 
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had also gone low in value and so all 
the e\ectrolytics were replaced as a 
matter of course. A number of out-o f
tolerance res istors were also replaced 
but all the valves checked out OK. 

This work solved an annoying inter· 
mitten! crackling in the audio that had 
previously been evident. In fact. the 
set then performed so well that the IF 
stage alignment was left alone. It may 
have been possible to wring jusl a little 
more performance out of the receiver 
if an alignment had been done but it 
was thought that this was already was 
close to optimum. 

Keep the leads clean 
Asan aside. myownsupplyofresis

tors and capacitors is quite extensive. 
Most of these parts are new-o ld-stock 
(NOS) and often 20-30 years old, 
which means that their leads have 
tarnished in many cases. 

As a result, when using these parts, 
I have to carefully clean the tarnish off 
using sandpaper and sometimes even 
a scraper to get down to bright metal 
which can be soldered. Neglecting 
to do this would result in bad solder 
joints and could eas ily introduce nu
merous new faults into equipment that 
was being serv iced. 

Mark didn't have this problem 
because his replacement parts were 
purchased new. However, it's still 
something to keep in mind if using 
parts that you've had stashed away 
for some time. 

Summary 
HMV has always produced well

designed receivers and this set is no 
exception. However. as stated earlier. 
the oscillator circuit has some minor 
shortcomings and I much prefer the 
circuit shown in Fig.2. The compo
nents used in this revised circuit are 
the same as those used in the original 
but from my experience, it offers better 
performance. 

The oscilla tor circuit used by HMV 
in the A 138 wasn't unusual though. 
The same configuration was used by 
other manufacturers, incl uding AWA. 
and " Radio & Hobbies" magazine also 
used it in many of their AM receiver 
designs . 

Apart from my beef about theosci l· 
tatorcircuit. the rest of the circuit is to 
HMV's customary high standard. The 
performance of the set is also very good 
and I would be happy to have one in 
my collection. SC 
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