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SHIELDED BROWNING-
| ‘*.::DRAKE e

'.v,'.Ehe fouo“mo mf: mll vea goo& guade,

" -be alse tried—thie object is:to use as

“few turns as posslble without losing |
.. ypolume, and that is why the impedance |
) of the va ive shnum not be too high,

Primary .
Impeaance. ‘turns.
CU20,000  aiiiiiiviesniyey 220
- 18,000 20
- 16,000 16 -
-1»4,0001 Cveessiecseinneas 15
SAI2000 L e, 18
10,000 wiiiiiiaien 18

A FINAL NOTE.
’FI\AL ndvice to constructom ig to

buy good components—'my malie.

- that has quality and is of the correct
“value..
go and buy, say, variable condensers,

with little care as to the value of then ]

capacity, and then comes along a let-
ter of inguiry as to how the wrong
valves can be worked in, Such tac-

© ties will not suit this receiver very
‘well, so make sure of what you want,

_and ‘save the dedler the trouble of
guessing for you. The list given last
weel will be found a good guide with
. approximate prices, and: all required
valnes of condensers, ete. Note that if
the absorpition control of tickler is
-to be adopted, instead of a tickler
knol, a carbonr rheostat will' be re-
quired, giving o maximum of 50 chms.

The writer feels confident that those
who put the necessary care iufo the
sonstraction of this receiver will have
v unit that they will be very pleased
0 possess, and one with which some
vood long-distance work will be per-
1rmed.

Last week, in the secction dealing
with the R.F. transformer, what shoukt
heve been the fourth lue appeared as
tL 2 sizth.

tonstructors are asked to note that
the height of the panel is 8% inches,
as stated in the first column and in
list. nght inches '\ppeared on the dia-
.gram in ‘error.

RESISTANCE COUPLED
AMPLIFIERS

AL’J:‘HOL G resxstfmce coupling 1%
generally looked upon as a reli-
able means of obtaining pure reproduc-
duetion in an amplifier, theve are points
to be observed in order to ensure that
this desirable guality is fully secured.
The logs of low notes is avoided to
a great extent by choice of suitable
coupling condenser and leak. A more
frequent trouble iz the loss of high
- notes, and -this defect has in many
" factory-built receivers been accentuated
by sacrificing the upper musical seale
in order to obtain general high amphifi-
cation on the remainder of the scale,

TRAY capacities in the amplifier ¢ir-
cuit contribute to the loss of high
note amplification. These capacities
are between the plate and filament of
the valves, (between the plate resist-
ance and its holder, the joint grid-
filament eapacity of the following valve
and across its grid leak and holder, and
finally the grid-plate capacity of this
valve. -

The total of these stray capacities
has the effect of a by-pass condenser
of appreciable value, and aceording to
the frequency of the note conveyed by
the signal, has more or less effect upon
amplification. This unwanted capacity
has a very high impedance to the Iow
notes, so that all the available voltage
is transferred to the grid of the next
w.lve, giving high amplification. This
is asgisted by keeping the value of the
resistance as high as possible, that is,
large compared with the internal re-
sistance of the valve,

&S the frequency, ‘that is the pxtdx,

of the notes rises, the stray capaci-
ties offer less Impedance to the total
voltage, so that an increasing propor-
tion is short-circuited or . by-passed,

but a turn or two more and legs should

Some constructors appear to|

| internal resistance of the valve.

for a constructor to build an gudio
amphﬁer from specifications and pro-
duce a piece of apparatus that will

| function tweil from the start angd give

good quality veproduction, Yet there
components to be used other
specified, and certain

modifications of various kinds.,  In

of intreducing inmstability, which is in-
>variab1y due to some form of
back” or .stray coupling; and
greater the amount of awmplification,
the greater is the danger of audio
howl being produced.

On¢é of the most frequent causes of |y
oscillation in audio amplifiers is the
high registance of old or small dry
-cells, or in some caseés an eliminator,
supplying B curreni. This high re-
sistance has the effect of forcmg, or
“feeding-back,” an additional positive
potential upon the plate of each valve
preceding the last. This iy assuming
that all plates ave fed from the same
B supplv This effect, in turn, has
| an opposing action wupon the grid volt-
ages caused by the shifting of phases,
with -the result that there is a ten-
dency to reduce volume of signals. In
gome circumstances there ig the oppo-
site effect of the signals being
strengthened by the feed-back ira-
pulges, sufficiently stroug, in some
cases, as to cause oselllatxon. If each
grid is in phase with the precedmg
plate and out of phase with the sue-

g0 that the higher the note the
lesg it is amplified.

In consequence of this, an amplifier
in which the amount of unwanted ca-
pacity is large, will greatly weaken or
even tend to cui off the higher notes,
and the gzeneral effect will be lovwe-
toned or “meliow,” which is often pre-
ferrved for musieal items, Dut in the
reception of speech the lack of high
notes ig appreciably evident, the con-
' sonants, particularly the *&’ being
slurred and difficult to distinguish.

T is thus seen that if the internal
resistance of the valve and the
plate resistance are increased, the
stray capacities remaining at their

[ original value, then amplification of

high notes will be further decreased,
and any unavoidable increase of stray
capacities must be balanced by a de-
crease of the plate resistance and the
This
is all intended to show the wisdom of
reasonable rather than extreme re-
sistance values, and in the consiruc-
tion of an amplifier to watch the mat-
ter of capacity wherever it can be
controlled or kept down.

'TWO POINTS FOR IMPROVE-
MENT.

T 4g .usual to recommend a .1
megohm resistance for all plate
couplings, but in many cases this value
will be too high for the resistor
coupled to the detector, especially
wlien the 200A type valve ig employ-
ed. If less than 180 volts B is avail-
able this value may be as low as .02
meg. The best way to obtain. maxi-
mum efficiceny in this position is to
use a variable resistance in place of a
fixed one.

Similarly, the .25 meg, usnally re-
commended for the grid circuit of the
power valve ig higher than necessary
except in the case of 112 and smaller
types of valve. Tor the 112, 171 and
230 types the value should be from
95,000 to 100,000 ohms. A conveni-
ent way of finding the best value is by
using a variable resistance of good
make, capable of carrying the c¢om-
paratively heavy current without

noige or change of value. If fixed
resistances arve nsed, it pays to iry

F. J. W.

i you haven't a Good Radic—Half

the World

is Passing you by!
KING 5-VALVE NEUTRCDYNE SETS, compleie with

 Bpeaker, Batteries, Aerial Wire, ete ., From £36/10/»
BROWNING-DRAKE SETS, made to order. Amplifiers,

Crysial Sets, Speakers, in large variety.
SEND FOR CATALOGUE.

FEAR AND CO.,

63 WILLIS STREET. WELLINGTON. N.Z.

THE RADIO LEADERSHIP
 OF 1928.

THE ELECTRIC MODEL A.C.

CROSLEY BANDBOX

WITH SPEAKER—£45/10/-

Contributing much to the success of this 1928 Wonder Radio is the MERSHON

CONDENSER, in the power element of the set.

of ita blowing out is entirely removed,
ean be used to produce the acoustie

Not being paper, the danger
so that the desired HEAVY VOI.TAGH
and volume results s¢ greatly desired.

T IS SELF-HEALING,
“OROSLEY BUILDS UP TO A STANDARD,”

6. G. MACQUARRIE Ltd.

CROSLEY SALES AND SERVICE,

95 WILLIS STREET

Phone 45—865

WELLINGTON,

L]

Poss1b?e Troubles in Audlo
Ampllfsers

st e

HOW SOME OF ’I‘HEM MAY BE AVOIDED

ceeding one, then in an;o«lﬁ number;

’I' is a compaxatwe]y easy - m‘xtter,

- | are wnavoidable . -circumstanees that |
-] cause
" { than' fhose
{ license mfty be taken by the construe-
tor in various ways, entailing - slight |

‘sueh cases theve is always the chance |

feed- | T
the |

of stages the signal will be weakened,

| and in ap even nwmuber of stages the

signal will De stremgthened, introduc-
‘ing the tendency. to osgeillation.

In gome cases where R, amplifica-
tion is high, and is coupled to the

| audio side through an inefficient. coup-
i ling such as a small eapacity conden-

ser, then it may be mnecessary to -in-
clude an R.F. stage in the mnnber of
stages, 8s mentxouea above, .

Trausformer Couphng.
HE above vemarks apply more par-
ticularly to resistance and choke
coupling. With {ransformer coupling
it is possible to make the grid opposite
in phase to the preceding plate by re-
vexsmg the conmections to one wind-
g, but this further complicates mat-
ters bhecause the capacity between the
windings then acts so as to reduce am-
plification.

Mention was made above of phases.
These concern the grid voltages only,
which arve alternately negative and
positive, and ave quite independent of
the divect B batiery current. Certain
conditions can cause a “Iag” in the

‘phases, so that when. thig is fed back

to meet the original impulses, if the
lag results in a tot'u reversal, then the

positive phase of the fed- back voltage .

meets the uegative phase of the or-
iginal, and vice-versa. This ig a brief
idea of the complicated questions in-
volved in dealing with phase combina-
tions.

.Merits of “Push-pull” Amplifier. .

HERE it is desired to use a com-
mon plate supply and yet be free
from any tendency to audio oscillation
or instability, the push-pull type of am-
plifier should be used, as in this meth-
od of amplification the signal current
does not traverse the battery {or elimi-
nator) at all
From the above remarks the con-
clusion may be drawn that it is best

 to use a low resistance B supply in or-

der to aveid any possible trouble from
interaction between stages, or different
portions of the circuit, such as would
cause audio howling or oscillation. As
dry batteries grow old their internal
resistance increases and their voltage
drops, so that after a certain drop in
voltage it does not pay to keep them
in use if quality reception is desired,
partly on account of the noise much
resembling static, which aceompx iniey
1ecept10n when a dry batfery is be-
coming “bone dry.”

“Motor Boating.” ¢

NOTHING said above has any con-
_nection with another andio trouble
known as ‘“‘motor boating.” Howlmg is

not motor boating. The latter is more,

often experienced in resistance-coupled
amplifiers, and is easily recognised by
the comparatively slow put-put-puf
sound. It is a limiting or blocking ac-
tion, caused by the coupling condensers
storing up electrons on the grid side
faster than the grid leak can ecarry
them off to the negative side of the
filament. The grid of the succeeding
tube gradually assumes @& more nega-
tive biag until it finally becomes so
negative that no plate current flows in
the output circuit of that valve, which
is then said to be “hlocked.” Then the
grid  leak  passes the  accumu-
lated electrons, and the  cur-
rent is restored, only to continue
to repeat the gsame action. One cure of
this trouble is to use an impedance in
place of the grid leak, ay owing to its
comparatively low resistance the elec-
trons will flow away as fast as they
arrive instead of aceumulaiing., This
makes for quality also, ag any tendency
to “motor boating” is accompanied by
distortion, due to the grid charge be-
ing at orie of the extremes, or off that
portion of tle curve whicth allows of
even amplification.

Another improvement, if not incor-
porated already, is to place condensers
of 1 mfd, each across each amplifier B
voltage, whether from battery or elim-

'cn-co VALVES e fes,

'GREBE RADIO

|MULLARD VALVES

TheStory about

the White Horses, ?

Everybody kuows it, so there’s

no need to repeat it here.
We can tell you, however, the
story abeut your radio dry
Dbaiteries.,  Theyre simply
wasting money for you, Put
in ay Emmco Battery Elimin-
ator, and start to save now.

{Gofs yon petter reception, tog.

Emmco Eliminators.
: From £10/16/- ap
Use EMMCO Radio
Power Units znd
Emmeco R:dio
Products

AT ALL DEALERS
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WInat to Buy and Wbere

| ATWATERKENT RADIC ..

Frank Wxseman, Lid.

v170 -172 Queen Stteet.

Johns, Ltd.

Chancery Street.’

All Radio Deal’ers, .
Superadio, Lid.,

(147 Queen bcreet.

All Radio Dealers

All Radm Dea!ers.

Radlm Supphes,

451, 8ymonds Streef.

Federal Radio House,
8 Darby Street, . . .

Harrington’s, Ltd.,
138-140 Queen Street,

Howie's,
Dilworch Bu:lamg, Custoxs §t. B

All Radic Dealers.
All Radio Dealers.

" Farmers’ Trading Co.s Ltd.,
Iobson Street,

Al Radio Deaiers.

Reliance Battery Mfg. Co., Lid.;
96 Albert Street, s

All Good Radic Dealers,

inator, and these condensers should be
placed within the amplifier. If such
condensersg are already installed, an in-
crease of their capacity ig recommend-
ed.

« Another method of overcoming the
trouble is the staggering of resistance
values and alse the staggering of plate
voltage values. Replacing the grid
leak in the amplifier by one of lower

value will tend to stabilise the circuit, :
but this-ig only done ai the expense of
volume, .'
Care must be taken in placing the |
transformers in an audio amplifier, ag |’
mteractlon petween these when placed 1
too close together may cause howling; | y
especially if the transformers ave of]
an unshielded pattern, ’
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NEXT WEEK'S FEATURE FOR CONSTRUCT&Z&

A SEPARATE RF UNIT FOR THE UX222 VALVE

Next week will be described the consiruction of a single-valve
unit employmg the new shield grid valve.
published im America, and when a copy reached *“Megochm” he
decided to build the unit at once and test its value.
does all that is claimed for it, ard in a test vpon an ordinary four-
valve Browning-Drake, about double the msual volume was obtained.

This circuit was recenﬁy

The unit

This will suit many constructors who do not wish to go to the
length of constructing the receiver now being described, but which
is, nevertheless, strongly recommended as a guality receiver much
ahead of the urchielded type which has hitherto been constructed.

The unit, though specially a&apted to the Brownmg-Drake, can
be attached to practically any receiver.

with Powerful

bhigh: standard.,
CD umbla.

Improve Your Reception

Columbia Batteries

OLUMBIA Radic Battenes are made

under direct supexrvision of one of the
greatestresearchlaboratoriesofthe world,!
Onlvthehlghestquahtvmaterlalsareused.
Every battery is thoroughly tested after:
every stage of manufactare. That is why l
Columbia Radio Batteries are the most
dependable, the most satisfactory and
give the longest service. glpriiss

There is a Columbia Radia Battery
for every type of

set. All are of the same
Always 1nsxst st upon
e S

R

For sale everywhere.’

Columbia
RAMQ BATTE RIES

1,011&&1331' CLARITY>

WOLUME,» DISTANCE

Tactory Representatives
ELLIS & COMPANY ,LTD:
Chancery Chambers,{’Connell St

Auckland




