
the reverse, too much grid bias, or
too little "B," and here again the
remedy is obvious.
In recommending a power valve for
the last stage, one must take into con-
sideration the current it. will use.If the owner of the battery set
does not have an eliminator, and
a& means for charging an "A" battery,it would be unwise to try to sell him
& power valve which will run his bat-teries down rapidly. -Far rather do
the best one can for his set as it is,
and tell him that he cannot handle
much more volume without puttinghimself to a great expense.

In Old Sets.
"THE few points we have now goneover are the most common causes
of distortion, particularly in factory-t receivers. However, in sets of
‘1: design and those made by home
structors, there, are many other
ports that can cause trouble. Prob-
ably transformers and grid leaks are
the most common.
Very many transformers are too
small and, as explained before, have
not the primary inductance and cannot
match the valve preceding it; conse-
quently distortion takes place. Jur-
thermore, they cause tonal distortion
by cutting off, usually, the low notes.
The serviceman should make certain
that good transformers are used in
any set for which good quality is. ex-
pected.
Look over the transformers to see if
there are any loose bolts, as often a
loose lamination will give rise to a
rattling on very loud passages. In re-
sistance capacity coupled sets, check
over the values of the grid leaks and
condensers. Here is the rule for val-
ues.
The resistance in the anode circuit
should be from two to three times the
resistance of the valve impedance. The
grid resistance should be four times the
anode resistance and the coupling con-
denser can now be obtained from the
table given herewith.

Defective Connections.
HECK over the set for defective con-
nections, particularly open grid cir-
cuits. Try reversing the windings of
one or the other or of both transform-
ers, if two are used, and see if this
makes any difference. As a matter of
fact, after resistance coupling the trans-
former will in very many cases have
the secondary connected up in the re-
verse manner in order to get the best
results.
Detector Overloading.

ISTORTION on the high frequency
side of a set is not uncommon, and
being mixed up with some form of in-
stability, often gets through to the audio
stages and causes distortion. Often dis-tortion is caused in the radio amplifier
by too great a signal being imposed on

the detector, causing ceteclor overload:
ing. Detector overloading can be detect-
ed by an accentuation of sibilants and
the upper frequencies. These disap-
pear when the volume is reduced. The
voltage on a grid leak detector should
be from 20 to 50 volts. It needs to be
fairly high in order to handle the vol.
ume. Where an anode resistance is
used in the detector circuit the voltage
must be considerably higher in order
to compensate for the loss through the
resistance.
Distortion due to the detector can
orten de 1aentined by the double hump
in the tuning, that is louder signals are
obtained on either side of the reson
ant point on the tuning dial. The cure
in this case is either to make an extra
aerial tapping so that the aerial can be
brought in direct to the detector or use
a smaller aerial. Of course one could
ehange over to anode bend detection.
but this is not always possible. In the
case of anode bend detection check
very carefully the grid bias. Try in
creasing it to see if any improvement
is made.
A choke which has a peak somewhere
about on the. wave-length of the sta
tion to which is listening will also
cause instability and so will battery
coupling. Too high a value of grid
leak will often cause distortion and a
not infrequent cause is a free grid on
the detector or screen grid valve. In
the case of the detector this may lead
to grid choking, or there may be sufii
cient leakage in the valve holder,or inthe grid condensers to prevent exces
sive choking, while in the case of the
&.g. valve very often almost satisfactory
results can be obtained even though the
grid is free. Where loud signals are
to be handled the value of the grid
leak resistance should not be more than
2 megs. It could be even reduced to
one for local station work. If h.f. cur

rent is getting into the audio amplifier.
a choke and condenser should be used in
the detector circuit. The. choke should
have a value of about 200,000 micro-
henries and low self capacity of three
or four microfarads. The by-pass con-
denser should be of the capacity of
.0003 mfds. .

L.S, Coupling,
APART from h.f. amplification . an-other fault may possibly appear,
due to incorrect coupling between the
last valve and the speaker. Tf an
output transformer is used, check up
the ratio. The ratio of the output
transformer should be equal to the
square root of twice the valve impe-
dance divided by the speaker impe-
dance or i

valve impedanve X 2R= v¥V
speaker impedance

Where push-pull valves are used one
does not multiply the valve impedance
by two.
This, however, is not a common
cause of distortion, because if put in
commercially, they are usually correct.
_ Speaker impedance should be that
at 250 cycles.
Often the inclusion of a filter will
improve a set that is prone to distor-
tion.
(THE second part ‘of the question re-lates to distortion in an a.c, set
using a dynamic speaker. In generalwhat has been-laid down for the bat-
tery-operated set holds good for the
a.c. set. However, the procedure is
slightly different and there are other
complications which may possibly en-
ter in. In the first place the set must
be turned on and the type of distor-
tion noted. Tune very carefully to
a station and test for overload. It is
possible that the owner of the set has
not been tuning his set correctly. Par-
ticularly is this true for super-hetero-
dyne receivers, which distort chroni-
cally if all the stages are not in reson-
unce and these tuned correctly to the
incoming wave.
By listening to the speaker it is
usually easy to tell if the distortion
is located either in the speaker itselfool Se

ov in the receiver. As the speaker
is'more complicated than the magnetic
cone speaker, more troubles are likely
to centre in it, and more attention
must be paid to it than in the case
of the battery-operated set. Distor-
tion in a speaker may be due to a
loose centering device allowing the
moving coil to rub against the pole
faces when heavy volume is. being
handled. Very often by moving the
cone of the speaker this rub can be
felt and so cured. It may, of course,
be necessary to. take the speaker away
and make the adjustment on the work
bench. If the centring device ap-
"pears to be quite in order, test the pot
for magnetism, which test can best
be carried out by holding a_ screw-
driver or some metal object against
the centre piece, which should, strong-
ly attract the metal. If this is weak,
the trouble is in the field supply. This
may be of two types. The pot wind-
ing may be incorporated in the set as
a choke or may be supplied by a sep-
arate rectifier. In the latter case
(Concluded on page 26.)

An output filter not only often cures
distortion, but it is a safeguard for

the speaker.

Detector overloading can be prevented
by the use of pre-radio volume control.A uses a resistance of 100,000 ohms,
b a potentometer of approximatelythe same value.

Grid leak. Condenser.
(megs. ) (mfds.) ©
0.5 .02 :

1.0 01
2.0 005
3.0 » 00385
5.0 .002

A money back
guaranteecovers
every purchase
Crosley Merola Pick-upwith Volume Control.

47/6 each
22}-volt B Batteries~Portahle size4/6each
Philips B443 Valves:

18/6each
Philips A442 Valves:

18/6each25ft. Speaker Cords.2/8 each50ft. SpeakerCords:
5/. each

Igranic Broadcast H.F
Chokes 4/6each
Battery 'Cabies"5-wire:2/3 exechn
Battery Oables _xi-wirewith Fuses 5/( cachl
Electric Comhs 4/9 eacJx

BOBHORROBIN
TFlashlightCorner"2CourtenayPlace
WELLINGTON
QuickRepairsPhone 22357

RADIO SERVICEMENII
We have a largestock of ADAPTORS for
Supreme; Weston and Jewell testing instru-
ments, also many other Adaptors which are
requiredforPentode,UV,UXandUYSockets.

DetailedPriceListsentonapplicationto

THOS.BALLINGER &Co,,LTD.
58-62 VICTORIA STREET, WELLINGTON
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