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The Improved Browrﬁng-—Drake' Circuit

This instalment concludes the series by “ Megohm ” giving details for the construc-

‘will be found to have exceptional selectivity.

Practically all, the
and assembling work has now been
described, with the exception of the
choke filter. The inclusion of this
.ftem in the circuit is recommended,
but it is not indispensable, . Xts use
preserves the windings and magnets
of hoth speaker and ’phones, as, in-
“stead - of direct current flowing
through the windings, only voltage
tmpulses are wsed to actuate the dia-
phragms of reproducers. The two
parts of this filter consist of a Mans-
bridge condenser of two microfarads
¢apacity, and a choke coil.
more diversity in the wvalues assigned
to these two accessories than to any
others used in radio. The value of
the condenser is sometimes recom-
sended as low as one-tenth imicro-
farad, but too small a capacity gives
poor tome, and the two microfurad
mentioned will give good resulfs.
Then, again, the value of the choke
©oil is given by a reliable source as
920 henries, and from other sources
various figures above this up to an in-
ductance value of more than 100 hen-
gies, Unless the constructor is wind-
ing lis own clioke coil, it will be a
wmatter of taking the most snilable
value that is available, and probably
petween 80 and 50 lienries will he the
yalue. The choke used in the set de-
goribad was made from an old Dayton
Y ¥, transformer by taking it to
picces, making a new Dbobbin of card-
board to fit, and filling it with 36's
enamel wire, irregnlarly wound. The
core was then rcassembled, and the
ends of the winding connected to two
of the terminals, the other ftwo Deing
discarded.  Althougli a closed core
choke, this gives excellent tomne, and
answers the purpose well.  Using an
old transformer without rewinding is
tiot recommended, as the wire would
probalbly be of foo thin a gauge for
the purpose, and in that case would
mear the tone of seproductiomn.

The Condenser.

A fixed condenser across the output
¥ pot shown in the wiring diagram,
But it must on o account be omit-
ted, as its influence npon tone is very
markzd. Hete, again, there is con-
siderable latitude, but .002 mfd. may
bz used as a fair average. If tone
is nct pure when the set is put into
commission, then a different value
may be tried. This condenser is con-
nected to the two wires running from
the cliocke and 2 mfd condenser to the
single open circuit jack above. A jack
for cutting out the last stage of audio
is not sliown, but there is ample room
Fo ineclude it if desired, altering the
wiring accordingly. Where the spealker
is likely to be used away {rom the set
$n another room, it is a convenience to
include above the jack shown a similar
one connected in paraliel to the other.
By this means "plionies can be nsed at
any time to vary tuning without cutting
out the speaker., The filament switch
included cuts off 2ll filaments without
nltering adjustment of the rheostats
The constructor must artange the most
convenient way of cutting off the hiszp-
‘tension supply. If an eliminator is in
use no switch will be required, as ent-
ting the eliminator off the mains is all
that is necessary.

A Warning.

A reminder is given as to theismall
capacity required in the neutralising
condenser when the low-loss winding is
adopted for the coils. Two plates of
rather less than a square inch each are
all that is required, and if readers have
any difiicnity in procuring the necessary
small capacity in a readv-made article
jnstructions will be given for the com-
struction of a simple and effective con-
denser. The neuntraliser must be placed
in tha position shown, and, if possible,
a slot Bke that in a screw head should
be cut in the cotrol knob Then 2
hole can be made opposite in the panel
and alteration of the condenser can be
made by means of a dowel stick sharp-
ened at one end like a screwdriver and
pushed through the hole in the panel.
This eliminates anv irouble from hand-
capacity when neutralising.

How to Neutralise.

When tlie set is completed and ready
for use the first operation is to carry
out nentralisation as follows :~Tuge 111
& loud station near centre of broadcast
wave band, 1¥A or 8Y4A, maximom
volume being carefully obtained without
oscillation, reaction being turned well
down. Next ilurn ont the filament of
the R.F. valve, tneu with the mnen-
tralis-ing stick furn the nentralising
condenser until signals are inaudible or
at mimmum strength, then furn on
Glament of R.F. valve and the station
should come through well Now see
that the condensers are both at maxi-
mum tuning, if not, they niwust be al-
tered to get the bLest tuning and the
process of neutralising is gome through
again. The second attempt 1s practic-
ally cerlain to be correct. If neuiralisa-
tion cannot he obtained, reverse the
conpections to the R.IY, primary marked

Fiﬁn of the Improved Browning-Drake Receiver.

constructional (A and B and try agaiu.

There is|

] . If it cannot
be_ obtained either way it may be an
indication that the nemtralising con-
denser is too large or foo small, and in
that case the correct value must be
substituted.

There must be no crowding together
of components on the radio-frequency
side, and everything should be placed
as nearly in the position shown as is
possible,

Achieving Selectivity.

The chief aim in the arrangement
and construction of this set has been
selectivity, and this has been well
achieved,  The original set is situated
an girline distance of two miles from
2YA and, as already stated, whilst that
station is working it can be cut out
and 1YA and 8YA can be received
with quite negligible background. Al-
though a wave-trap has been provided,
it is not required for New Zealand
stations. On 2BIL; the background be-
gins to obtrude, and a wave-trap is
required for stations nearing the wave-
lengtl: of 2YA. At two miles from
such a high-powered station the test
is fairly severe for an unshielded set,
So that at an increcased nunber of
miles from 9VA the selectivity of the
set will be more evident.

Loudspeaker Volume and Tone,

Connected to a speaker of good de-
sign that is able to carry the volume
which the set is capable of giving, the
tone is smooth and round, and such as
should Le the aim of every radio en-
thusiast. Gooed toue is secured firstly
by audio transformers of good design
and secondly by critical testing of fixed
condenisers for each position, including
the grid condenser, in order to suit
eachh one exactly to its place in the
andio portion of the circuit.

Volume on main Aunstralian stations
under normal conditions is as much as
any ordinary loudspeaker wiil satis-
factorily carry.

There is not a great deal of construc-

tion in the set as described, the aerial {

tuning coil and R.F. transforser being
the only items of note, There are
several gpood kits on the market for
those who wish to cut out the coil-
making. .

Since the commencentent of this
article the new P.M.3A valve has been
tested as a detector, giving even better
results than the P.M.3, with marked
fncrease in volume, ‘This valve fla-
ment consumes 1 amp. at a maxunn
of 4 volts, maximum plate volts 150.

Although a filament supply of four
volts has been adonted for the sct de-
scribed, and the valves mentioned have
been found to work well, there is 10
reason why any constimctor should
not adopt the six-volt A battery, and
use any valves le fancies, bearing in
mind the general characteristics of
each suited to the position it is to oc-
cupy in the set.

Some constructors will no doubt pre-
fer io use wire rheostats throughout
on a B-volt circuit, and wisely so, al-
though Bradleystats have worked very
satisfactorily on 4 volts in the positions
shown.

A finel recommendation, the regult of a
trial just carried out, is the placing of a
Ferranti AV transformer in place of the
one already mentioned for the second
stage of andio. The makers recon_lmend
at four volts the PM3 atd PM4 in the
first and secoud stages respectively, but
the PM4 and PM25% give very fine re-
sults, Whatever valve is used in the
first stage, care mmst he taken to re-
gulate H,T, so that the plate current
does not exceed the four milllamps
stipulated by the makers.

READING CIRCUIT DIA-
GRAMS

CONVENTIONAL SYMBOLS.

A cirenit diagram is more or less a
mystery to 2 beginner in the study of
radio, but practice soon devclops the
ability to see at a glance the main
features embodied in a circuit so de-
picted. It places on paper the work-
ing of a circuit in much the saine way
as musical sounds are represented up-
on paper, aud which a trained musi-
cian can interpret and understand per-
fectly withiont the use of a musical in-
strument.

The circuit disgram cannot be re-
placed Ly a method of making a pic-
torial representation of each componeit
wired up in its correct position. That
is only a wiring diagram, usually pro-
vided “to indicate the best method of
placing connecting wires.

Cortain symbols are used lo indicate
upon a diagram the various compon-
ents made use of, the more frequently
nsed of these symlols beiug shown.

The first three symbols nced no ex-
plapation, but that signifying an in-
ductance embraces a somewhat com-
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Carefully made__:md operated this set

preheusive variety of coils. It may
indicate a solenoid coil wound upon
or without a tube former, it may re-
present a honeycomb or low-capacity
winding of any kind, and may also
represent a coil wound to a special
pattern exclusively for a particular eir-
cuit, If the inductance is to be tuned
by means of a slider, an arrow is plac-
ed against the side to indicate a mov-
ing contact.

When two inductances are placed

Aerial.

Loop Acrial s ww

Yarth connection.

|0

Inductance or tuning
coil.

~ETTI0—

-/Ub'm: Variable inductance,

—FEFEV Coupled coils, fixed.

Coupled coils,
variable,

__I I__._. Tixed condenser,

—ﬁ/# Variable condenser,

+ Crystal detector.

Valve.

J;.[|!|l|!|;'_ Battery.
e AW Y= Resistance, fixed,

AAA
LN\N{_ Potentiomeler

| ‘;i“‘ i Crid leak and
: Condenser,
%— Clinke coil with

iron core.

Resistance, varialle,
or rheaostat,

I.nw-frequency
Transformet,

Varionieter.

Switch, single pole
single throw.
Switch double pole

single throw.

(‘rossed wires not
joined.

Icadphones.,

[

The

Better Speaker

With the new Diaphragm

For clarity and splendid
tone, TOWER Speakers
represent the best loud-
speaker value in New Zea-
land to-day.

“The Little Spit-fire”
Tower Speaker is fitted
with the improved double
diaphragm, one being of
metal to bring out the high
notes, and the other of
specially impregnated parcha
meant to give tone value to
the low notes.

Compare TOWERS with
other speakers anywhere
near the same price level,
and we leave it to you.

Obtainable at all good
dealers. To hear a TOWER
Speaker means to buy one,

Write for full particulars
and prices to
Wholesale Distributors for
New Zealand:

i Samuel Turner
LIMITED, .

Maritime Buildings,
WELLINGTON, *

neat to each other they are said to be
coupled, a condition which allows the
transfer of radio oscillations from one
fo the other. If each inductance is
permpancntly fixed din  position the
coupling is said to be “fixed;* but if
a means is provided whereby the dis-
fance apart may be varied, then the
coupling is said to be “wvarisble,” and
to indicate this a long arrow is drawn
through the two coils so arranged.
“Clase coupling’” is when the coils are
placed in :close proximity, and “loose
coupling” when only a small part of
the flux set up by one links the other,
that is, when far apart.

A condenser of any capacity what-
ever is shown by a pair of heavy
parallel strokes, and if the condenser
is variable, an arrow is drawn through
to indicate this. The “rotor” or set
of moving vanes or plates may be in-
dicated by curving one of the lines,
and an arrow head may De placed at

1 one end of this curved line.

A crystal detector is indicated in
graplic form, the pointed scction be-
ing the cat’s-whisker. A valve is in-
dicated by a heavy circle, in which
are shown symbols for the square
plate, the more or less spiral grid,
and the filament. Sometimes the en-
closing circle is omited, but ifs inclu-
sion makes for clearness.

A resistance of any kind is shown by
a zig-zag line, which may indicate re-
sistapce wire, composition, ecatbon
dises, under compression, pencil lines,
or the fine deposits upon glass thread
now wused in the construction of cer-
tain grid-leaks. I{ the resistance can
be varied by rotating an arm or by
otlier means, one end of the resist-
ance is left unconnected, and an arrow
placed against the side indicates a
ntovable arm, or its eqguivalent, which
is connected throungh its bearing to
the circuit. In some cases a resist-
ance is reguired to be comnected to
the circuit at both ends, and a rotat-
able arm is provided, that may “tap”
current from auy part of {he resist-
ance, and so divert a portion of the
current to another past of the eireuit,
Suclh a tapped resistance i3  usually
called a potentiometer.

A Dattery of any kind, dry
cumulator s indicated by a succes-
sion of thick and thin strokes, the
thin ones representing positive plates,
or electrodes; Dut in wost diagrams
the batieries are marked at each end
to show the positive or plus and tega-
tive or minuns ends,

A low-frequency transformer has two
separate windings of fine wire, and
through the centre of these windings
is a soft iron core, built up of a mum-
ber of thin plates, or “laminated.”
The symbol for this shows tlie core by
a few strokes, with 1ibe “‘primary”
and ‘“‘secondary”  windings placed on
cither side.

A variometer usually cousists of two
coils of special form, one nioving in-
side the other. The fixed portion is
calied the “stator,” and {he moving
the “rotor.”  The fwo windings are
generally connected in “‘series,” that

or ac-

the other, and the two {ree ends to
the other parts of the ciremit.

A choke coil is wound in sunch a
way as to give a large choking, or
self-inductance, effect to rlie passage
of an  alternaling current. A low-
frequency choke is wonund cver a soft
iron core, which is indicated in the
S}‘Elllbtrl by a few slrokes through ihe
coll,

ANSWERS TO C(ORRE-
SPONDENTS

An Olagn reader is inquiring as to
the likelilivod of getting more volume
from a cage aerial in place of a single
wire, having heard that the cage will
give increased volume. Such ' good
results are now obtained on a single
wire that the cage finds little {ayvour
cxeept for transmitling, where low
radiation resistance is required. Pairle
Jarge capacity effect s produced by a
cage aerial, and this is a distinet dis-
advantage in the case of aperiodic
aetial coupling, as used in the Brow-
ing-Drake and other recent circuits.
Volume may often be increased by
careful adjn~iment of fixed cotulenser
and grid condenser valies, a more suit-
able detector valve, placing a conden-
ser across ’pliones or oniput. Some-
times the loudspeaker is not delivering
ilie volumne it should, owing to distor-
tion on a hieary load, co that the full
output of the set cannot be utitized.

R.C.S, {Wintond: DPartirulars  yon
seek Diave now heen published.

Study the Advertisements for News.

Letlers are received {rom  readers
asking for information that may often
be obtained more easily, It pays con.
structors to look throngh the adver-
tisements, for they are often much
mote than a mere exhortation to buy,
Information is obtained from them as
to where many components, and often
out-of-the-way ones at that, may be
obtained wlhen required at a fuinre

is, the end of one to the heginning of,

constructed the short-wave adapter but
substituted a .00037 variable condenser
for the .potentiometer, He gets
amateurs on Morse, but complains that
his set will pot oscillate. = The cou-
nectious of tickler must be correct for
the Morse to be received, and the set
must oscillate in that position to re-.
ceive C,W. Listen carefully for the
point of oscillation, which is heard at,
a certain setting of the reaction com-
denger, when an unniistakable hiss
starts, and if the condenser happens
to be swung quickly by accident, a.
“plop” is heard, If reaction is not
obtamed, try reversing the tickler
leads, increasing nuwmber of tickler
tuens, or increasing capacity of con-
denser, though this latter should not
be neccessary.

Various Questions,

R.D. (Marlbororgh): (1) There are
several good lome chargers on the
matket for both A and B batteries. Any
reliable dealer will furnish particu- -
lars. (2) Sulphuric acid of good qual-
ity is diluted with distilled water for
use in accumulators, the unsual propor-
tion being approximately one parf of
acid to four and half of water by vol-
ame. A hydrometer is used to test
the strength. The acid must always
be added fo the water, and never water
to the acid. (3) There are a number of
reliable constructors . available that
would make up the Browning-Drake
for you. (4) A speaker should be per-
sonally selected and tried out if pos-
sible. Some of the new cone types are
very fine, but tliey do not all give the
maximnm volume possible with a horn
tvpe. The cones excel on low notes
that are suppressed and distorted in
horn tyropes.

Charging the Accumulator,

A number of correspondents have
sent in querics as to whether the 112-
volt acenmulator can be charged with
an existing charger. Several have
been given particulars, but others give
no details of their charger, so that it is
difiicult to give advice. As a rule an
A baltery clarger is unsuitable, but
{here are cases where it might e
adapted, The main point is to pro-
vide a small charging current of about
one-tenth- ampere and not more than
one quarter ampere at not less than
say 150 volts. The charging current is
regulated by introducing — resistance
ito the circuit until a reasonable rate
of charging is arrived at, neither too
grick nor too slow. The plain plates
should charge up in from an hour to
an hour and a half when formed.
Pasted plates swould take several hours,
according to {heir capacity, When in.
troducing resistance imto a  charging
circuit care must be taken that the
voltage is not cut down so much as to
be mnearly equal to that of the bat-
terv, when charging wonld  become
very slow ot nil. When charging off
230" volts there is plenty of margin {9
work o,

SHORT-WAVE ITEMS

When a short wave set is constructed
a good deal of careful experiment is
necessary before full efficiency is se-
curcd.  Ilieve i consideralle variation
in the number of turns required on
tuning coils, and each experimenter
must find out by actual trial those best,
suited to reach {lhe wave-length re«
quired,

A coupling of about liin, between
secondary and aerial coils will, as a
1ule, give best results.

‘Tie small capacity variable conden-
ser, which may be used to replace ihe
resistance control of reaction in the
short-wave adapter, should be .00025
mfd., but if there is a 00035 on hand,
it can be used. The smaller condenser
spreads the tuning over a large number
of degrees on the dial. A vernier dial
is nceessary, preferubly friction drive,

In order to reduce hand capacity when
tuning a short-wave scf, a metal panel
may be employed. The grid lead be-
tween detector, leak, and coil should be
kept as short as possible, and away
from the panel.

Llonite is not recommended as an
insulator for the high frequencies of
short-wave, owing to its tendeney to
decompose.,  Mr, Blarcuse recommends
in preference well-dried American white
wood, Celluloid is also convenient to
work, easily obtained, and highly elfi-
cient,

As a short-wave deotector valve the
P33 has been found very efficient, its
maximum filament voltage of 4.7, how-
ever, should not he rcached if best
results are required. H.'T. voltage may
be from 20 to 25.

My, Marcuse, in directions as to
low to operate a short-wave sef, says:
“Do not oscillate violently. If you oscil-
late violently you only pass over weak
signals. Above ali, do not swisht your
condensers while you are oscillating;
think of the other fellow. Nothing is
more annoving wien listening to weak
signals than fo have somecone continu-
ally swishing over yout carrier.”

A one-microfarad condenser actoss the
I1.T'. battery is practically a necessity,

date, and a great help in obtaining smooth
The Short-wave Adapter, a‘url silent movement from non-oseilla-
. tion to oscillation. Any tendency for
JN. (Trankton) sfates that he has | the circuit to go into oscillation with a-
I £

BETTER:

and low cost,

95 WILLIS STREET

CROSLEY RADIO .
COSTS LESS

THE RFL b VALVE MODEL and the 5 and 6 valve single control
ghielded models are unexcelled for distance getting, quality of tone,

Arrange for a demonstration by the Wellington Distributors:

+ G. G. MACQUARRIE,

RADIO DEALERS,
'Phone 45—865

WELLINGTON.
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