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VERY reader who. has
perunented with maing . re-
ceivers must at some time or
other have experienced the
annoyance . of hum.:
locating . of - the  -source - of
diffiecult part of the problem,
) - trouble is by far the ‘most
but once it is found its’ cure is usual-
ly fairly easy. JIn order to illustrate
. the principles involved, the commoniy
used clrcuit of Fig. 1 will be taken as
a basig. for discussion, and - the modi-
fications necessary -for other cirenits
will become. apparent. It'will be as
‘sumed that the complete apparatus is
buil into" one’ unit, and that- it per-
forms satisfactorily- with. the excep-
tion that there is exeessive hum.. .

- It will be realised that a systematic
investigation of the set is essential, for
the hum' may be introduced in many
‘places at once, and the elimination of
one. source alone often makes little
aundible difference. The ocbvious
starting point is the loudspeaker; it is
very unlikely, although not impossible,
for there to be humm in a reed-drive-
type speaker, but it iy a very plobable
source.of trouble if it be of the mains-
energised moving-coil type.

: The procedure to be adopted, there

- fore, is to connect the moving-coil' to
the loudspeaker terminals on the set
in the usual manner, and to switch
off ‘the set, leaving only the field ener-
gised. Any hum must now be due to
the field supply, and must be eliminat
ed in one of the many ‘well-known
ways., . If the field be of the ~low
voltage type supplied by a metal ree-
tifier, the trouble-can usuaily be cured
by connecting in parallel with the
winding an electrolytic condenser of
‘high capacity. With a high-voltage
field winding’ sup‘plied by a valve vec-
tifier, or D.C. mains, it will usually, be
necessaly to add a smoothmg choke in
series with the winding, in addition to
- a2 mid: or 4 mfd. condenser in paral-
» lel Wxth it.

¢ The Output Stage.

Having made certain that the loud-
Speaker “introduces no hum one can
. tackle. the set in earnest. The first
. step is to make sure that there is no
electro-magnetic interaction’ between
the cutput choke, or transformer, and
the mains transformer. . To . do this
disconnect the choke from the valve
and H.T. supply, and conneéct across
. it a resistance equal in value to the
. anode A.C.: resistance of the power

- valve, as shown in Fig. 2a for-choke
and Iig. 2b for transformer coupling.
Under these eonditiong there should be
no audible hum whatever, and if this
be the case, the conmections may be
put back to normal. If hum be found,
however, the: choké or transformer
must be rotated, .Or moved to a differ-
ent position in the set, until a position
is found which gives silent operatlon
Trouble In this portion of the receiver
is rather unlikely, for no amplification
follows the output circuit, and any
pick-up is not likely to be at all serious

The next step is to isolate the out
put stage, and to do this we short
circuit the secondary of the intervalve
transformer by connecting a length of
Wwire between the points, a, b, Fig. 1.
We have proved the loudspeaker and’
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Accompanying is an article of great interest to constructors

and, indeed, to all users of A.C. sets.

‘We all know how extremely

dlfﬁcult it'is to locate définitely annoying hum, 'and this article,
by a well known English radio engmeer, should prove of consnder-

able value.

any hum with the inter-valve trans-
former secondary short-circuited must
opviously be due to the H.T. supply,
the grid bias supply, or the filament
of the power valve.

The latter is the most easily tested
by heating it temporarily from an ac

itself introduces hum, or there is an
excessive capacity between the differ-
ent windings on the mains transform-
er. -The H.T. _supply is most easily
tested by increasing the capacity, say,
by 4 mfd,, of the condenser O1; if this
results in an improvement it is the

V-

Fig. 1.

cumulator, when the possibility of the
trouble in the filament supply ceases.
An accumulator is not always avail
able, however, and in this case the
return lead c to the centre tap on the
mains trangformer should- be discon-
nected and connected instead to the
slider of an admstable potentiometer,
which in turn is connected acrosg the
valve filament yy, as shown in Fig. 3.
If a position can be found on the poten-
tiometer at which the hum is absent,
then it is due to the filament supply ;
the mains transformer tapping is out
of balance, -and the potentiometer
should be retained permanently )
If no better results are obtained by
the use of a potentiometer, however,
the trouble must lie in the H.T, or
grid blas supply; unless the valve

output elreult to be free. from hum, and used is one with a thin filament and

smoothing eircuit which is at fault.
The choke inductance must be increas-
ed or the capacity of the condenser
C1, or both, in accordance with well-
known principles; a further possibil-
ity, however, lies in electro-magnetic
induction between the smoothing choke
and the mains transformer, and the
effeel of rotating the former should be
tried. The grid bias supply may be
tested by connecting an additional #
mfd., capacity aeross the condenser C2,
or across the .biag resistance R1. If
any improvement results, a condenser
of the correct eapacity should be con-
nected permanently in these places, or
in extreme cases ah additional choke

can be ‘used.
. The Deteetor

We next come to the detector and
ite iniervalve -coupling, and the short
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cireutt to the T.F. tmusformer' second-
ary should be'reméved. ' Now ‘this

iransformer is;. perhapS, the most like~
ly source of hum in a compact sef,

and . very careful attention should be
given to its position. - The test is the
same . as that f.or an oufput trans-
tformer; the primary must be discon-
nected; and then connected to a re-
sigtance whose value is equal to the
normal working :resistance.

1, a. resmt'mc'e equal to the in-’
temal valve tesiStance, some 10,000
ohms: for an AG/HI-type. valve; but
where a resistancefed. transformer, i
used,, the resistance ‘should be eq{;
to the valve resistance.and the couplmg
vesistance in parallel, some 6000-7000
ohms  for . sn AC/HL and the cirguit
of Fig, 4.

The necessity for this pumsuy shunt
resistance. during: testing is -to. stimu-
late the Woerg conditions as far as
hnm pick-up is:.concerned; it will-be
found that without - this resistance
there.is a very large amount of hum,
which-is not normally audible, while
if-the transformer primary be short-
circuited, all hum vanishes. Having
connected the correct value of . resist-
ance across-the transformer primary,
it should be rotated to the position of
minimum hum; and in order to do this
it is, of course, necessary to replace
the normal- connections to it by sufii-
ciently - long flex "leads.” It may be
mentioned- that . simple rotation will
not always cure hum, and the trans«
former must sometimeg be turned on
its side, or in some other curious posi-
tion.

When a suitable posltmn has been
- found for the transformer, its primary
should be reconnected, and the grid
of the detector valve short-circuited to
the cathode by connecting a length of
wire between the points d,-e, in PFig.
1. Any hum is now due to the H.T.
supply to the detector, - and more
smoothing -is 'indieated. The effect of
adding capacity to the condenser €3
should be fried, and if there be an im-
provement, a large ecapacity should be
connected permanently in that posi-
tion, In a few -cases, of course, an
excessively large capacity may be
needed, and it is then more eeonmmcql
to add an additional choke and co
denser at the point z in the H.T. sup-
ply.

‘The next step is to check the detee-
tor grid cireuit, which ean be done
by removing the short-circtilt between
the points, :d, e, and applying it to
the other side of the grid condenses;
that is, to the points e, f. At t].\e
same time, the connection between the
condenser C4 and  the tuned ecircuit
should be broken. The detector grid
is now connected directly to the
cathode through the grid leak and con-
denser, and any hum will usudlly be
due to electro-static pick-up on the grid.
This will occur if the heater wiring is
placed close to the grul of the valve,
but more usually it is due to pick-up
from a higher voltage source.
positions of the wiring in the H.T.
rectifier and smoothing systems should
be examined, but the most likely source
of trouble iz the mains transformer.
Fortunately, screening s often of great
uge in eliminating electro-static piek+

That is’
to say, in the case of the circuit of )
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