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ing which “reduces self-capacity  be-

tween the primary and secondary }ymd- .

.ings. In this way the amplification is
‘kept even through the part of the
musical scale in general use, and with
only a very slight diminution at the
~extrémes.  Such transformers contain
.more material than the - inefficient
types ‘and cost a little more, bui the
difference in cost is -trifling when com-
pared ‘with the tremendous gain in
performance.

Harmonie distortion is the insertion
. .0f -harmonics that were not present in
“the original sounds.. These harmonics
‘may be.only weak but .they may easily
‘affect quality, - They may be produced
_in ‘the valves, hut more probably by
the irom in the transformeérs, - The
better transformers have cores of very
special material’ in order to prevent

_ this type of distortion,

~,

“.to blame.

Y

But - the transformer is not always
3 Such distortion may also
be caused by a too seléctive receiver,
- too much regeheration or regemeration
in too many places, poor detection, and
poor amplification, or a combinamou of
theae.
TIntrodueing D:stortmn. .

DISTORTION may alse be introduc-

.ed by improper batiery connec-

tlons, or voltages, or too low 4 filament
voltage, . Amplifier flaments should be

fixed ‘at the correct corgtant voltage

by employing. “amperites.”

The. lower the ratio of the trans
former, the less the overall amplifica-
tion for a given number of stages, but
the better the quality if the transform-
er is properly designed. A 6 to 1 ratio
does. not. glve twice the overall ampli-
fication given by a 8 to 1 ratio; and
as the ratio is reduced, the relatwc
amplitude of the lower notes increases,
with the result that the apparent de-
crease in amplification is less than it
would be if the amplification were re-
duced in the same proportlon over the
entire seale of frequencies.

The primary of the first gudio trans-
former carries the detector plate cur-
‘rent, which is very small, but the see-
ond transformer carries the plate cur-
. rent of the first audio valve. This is
‘also small as a rule, but when it ex-
" ceeds, & miles, as would only be the
-cage in a large amplifier, its case be-
comes similar to that of the speaker
windings -at the output, and the cuar-
" rent may cause distortion by over-mag-
netising the core. A choke-condenser
filter can be used in this position, and
has aotually been employed in some in-
stances, allowing only the a.c. compon-
ent to traverse the primary winding.,

The capaaty of the condenser across
the primary of the first audio trans-
former is usually stated as .001, but a
much’smaller one may be found better
_on trial, say .0002 to .0005 mfd. This
condenser has to-allow r.f. current ne-
cessary. for reaction to flow through

the detector plate circuif, but .must

block - the highest audio  speech fre-

. quencies -so. that they have to pass
~through the transformer windings. A

-condenser -is not required across the
second primary unless the low notes
are lost-and the resulting quality iz
“tinny,” ‘in which case a suitable ca-
pacity may be used' to subdue the ex-
cess of high‘notes. . Only for this same
reason is a -condenger put across a
secondary,. though it is seldom recom-
mended. .

Audio Oscillation or ‘Motor-boating.”

THE output quality of many amp11~

flers is not as good as should be
expected from the components em-
played, simply because distortion

introduced Ong- to feed-back through

a “B” battery used for all stages of
the receiver, or a “B” eliminator with
continuous resistor. In both cases
there is high-resistance coupling, and
in the case of the dry battery the re-
gistance is gradually increasing as the

battery ages, thus making conditions’

worse.

With a wire-wound resistance of

20,000 ohms in eéach plate lead except
the last, and a 2 mfd. condenser across
the plate side of the resistance and the
earthed filament, a Xervanti engineer
claimg. that motor-bodating is impos-
sible. 'In actual practice it might only
be necessary to make this addition to
one or two stages in the case of bat-
tery supply When a “B” eliminator
is used, in order to take advantage of -
this plate feéd’ system, it is necessary
to tap each voliage from a higher point
than that required, reducing the volt-
age for each plate by a separate resist-
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ance in its particular lead, also add-
ing the condenser on the plate side.
Sometimes an audio choke is used in
‘place of the resistance, but there is no
guarantee of its effectiveness. A puysh-
pull output stage prevents feed-back
from the output valves, but only if the
impedances. are properly matched - for
both- valves and transformers. Speech
current does not ‘then' traverse the
source of “B” current, - Shunting ‘a
“B” battery with a 2 wmfd. condenser
iz of little assmtanee in curing oscilla-
tion,

Sometimes it is Lecommended that
the counections to’ primary or second-

ary winding of theé gudio. transformer

be reversed. Thig procedure may stop

the tendency fo howl at low fre-

quency, but reduce signal strength and
create distortion .at. a higher fre-
guency, probably reducing amplifica~

tion, -A stage of resistance-coupling,

followed by transforfuer coupling, is

very lable to audio oscillation. -
Output transformers do not tend to

prevent audio oscillation because they’

allow the speech impulses to traverse
the “B” supply. :

Perhaps this form of oscillation is
most troublesome when it is incipient;
a condition in which it is sufficient to

mar quality withouit being audzble as

oscillation. .

Another form of distortion may be

introduced by radio-frequency finding
its way into the amplifier.

be found mecessary will subdue -this
troiztble,  The usual values ave. ,001
from detector plate -to -filament, .25
mifd. friom bias end of tra.nsformer
secondaries to filament. . B~ end of
second transformer . primary to fila-
ment, 1 mfd. A non-inductive high re-
sistance (grid-leak type) to suit the
amphncamon factor of the valve may
be placed in the grid lead of the first
audio valve, For an amplification fac-
tor of 5, 250,000 ohms:; 10, 120,000
ohms ;- 15, 80,000 ohms, and 30, 40,000

ohms,
A New Amphﬁer.

ROM America comes a description
of a resistance-coupled audio am-
plifier which “Radio News” states
gives practically uniform amplification
from O cycles per second to 20,000, with
no feed-back troubles  of any kind.
Four stages are used, and a special
plate supply is 1equxred ‘owing to the
unusual voltages and bizs., The ampli-
fier will give a power output of 43
watts overa band of 30 to 10,000 cycles
per second.

The voltages used vary - from 560
positive fo 240 negative. ‘The valves
employed are 240, 2014, 1124, and 250.
The cirvcuit -is a “straight” resistance
of special type, w1thout coupling con-
densers, :

The Loudspeaker.

THERE is no more important unit in
the outfit than the loudspeaker, It
truly has the “last word” all the time,
apd can preserve or mar the good pro-
duct of the rest of the circuit. But the
speaker is not altogether in an enviable
position, for it frequently has to bear
the blame for evil wrought by com-
ponents earlier in the chain of repro-
duction. For the present we. are leav-
ing dynamic speakers out of the dis-
cussion, as this article is dealing with
home construction of a simpler kind.
The cone speaker in one form or ano-
ther hag come to be the popular repro-
ducer in place of the horn type. At

. amplifier. By-pass -
condensers at suitable points as may -

ﬁrst a cone was actuated by the snme
kind' of unit or glorified head-phone
magnet that 4id duty in the horn
speaker of the period, but as time has
elapsed, great improvemenis hive béen
made in magnetic units -to ~operate
cones. The introduction of the balane-
ed-armature was a big step forward,

_and this type of unit driving - home-

blult cones is- now glving pleasule to
Y | ) .
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An output fiiter improves tome and .
saves the speaftey windings.

many thousands of listeners in
country.

this

Condensers Aeross Spoakers.

ENQUIRIE,S have gometimes beén

made with regard to placing fixed
condensers across loudspeaker leads.
With a good amplifier these are usual-
ly unnecessary, because when amplifi-
cation is fairly even, both high and
low notes are produced in more or less
coirect relation with  regard to
strength, and there is nothing super-
fluous. If the amplifier has a peak om
the high audio frequencies, it will

" favour gramophone scratch, and um-

duly emphasise some high notes, and
in such a case reproduction may be
rendered more’agreeable by subduing
the higher portion of the musical scale
by placing a fixed condenser acros§ the
speaker, - The necessary value must be
found by trial by suit each parficular
case, The value should be kept as
small as possible to give the desited
effect—large ecapacity redices volume,
and may give “woolliness” to speech.
From .01 to .05 should be tried. If the
capacity is too large, all the higher
portion of the musieal seale will be
either considerably weakened. or ene
tirely lost, and the tone will seem to be
10we1' on that . account, but all bpil
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Sacrlflced at L Price

ON sets guaranteed for fome, dislance-

getting and perfolmanee

1 only MODEL A.C, DAYTON, G-Wilve, 3, bﬂautlful Set..

£40,
1 only A.0. Dayton All-Electric.,

Guaranteed in every way.

2 or Less

Usually

£20
£60
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A wonderful job.
Consgole Model, two, buxltqn speakers. Originally £150. NOW
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"WATERWORTHS LIMITED
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