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Improved Browning-Drake Receiver.

The fonr-valve DBrowning-Drake cir-
wif at present enjoys a very wide-
pread popularity, chiefly on acconnt of
ts High efficiency, low up-keep cost and
age of handling. Another point much
i its favonr is the fact that the radio-
requency valve Is meutralised in order
o prevent interference radiating from
he aerial to the detriment of reception
n nearby sets.

“The Browning-Drake is.a good dis-
ance-getter on account of the employ-
fient of reaction, rendering it specially
suitable for searching on{ distant sta-
dons, an operation which can be more
2asily carried out than upon a ueutro-
iyne and somie types of super-het.
fhis four-valve circuit is often mention-
xd as being equal to many circnits em-
vloyinng five valves; this ‘contention is
sértamly true and way easily be proved
by demonstration. .

~ The carefally constructéd .set will
pring in New Zealand and Australian
stations at good loud-speaker volume,
and subject to the carpices of the ether
and atmospheric conditions, may bring
in stations at ‘phone strength up to
seven or eight thousand miles, extreme
range being regnlated to some extent
by the operator’s patience, skill and
vigilance.

_For the couvenience of those who
fiay wishh to commence with # two-
walve set, the radic and detector por-
tion of the cirenit is shown in the dia-
gram it such a way that it may easily
be separated from the amplifier pottion.
Lhe two-valve portion will give good
‘phone strength of New Zealand and
Anstralian stations.

The theoretical circwit is given this
wreck, together with the consiruction of
fhe aerial coil. Low-loss' methods are
ased for the inductances, as careful
$ests Lave shown that by their use there
#5 a gain in bolh volume and selectivity.
Bome constructors mav chioose to wiud
Ehe coils without spacing the wires, but
it must be clearly understood that this
suethod will introduce a certain amount
Bf loss, especially if cotton-covered
gire is used, as it is less efficient than
enamelled. If the instructions are fol-
fowed, the low-loss plag will present no
flifficulty in construction. As an in-
stance of the selectivity of this set it
may be stated that without any wave-
grap- or shielding,®at a distance of two
gniles from 2YA, that station can be
put out and YA tuned in, only a faint
trace of direct pick-up of 2YA being
fieard at the intervals.  With 1VA there
is siightly more background, but of
pourse with a suitable wave-trap 2YVA
#9 easily cut ouf, and such trap will be
described at a later date.

Altogether, the circuit is an ideal one
for New Zealand conditions, and lends
itself easily &0 home construction, and
guite as important is the fact that it
tomplies in every respect with the Go-
vernment regulations.

The Aerial Coil.

An illustration of the aerial coil is
given, and npon reference to this it will
e seen that it is a low-loss coil of thor-
onglily skeleton form. The 20's epam-
elied wire used is leld togetlier by
eight strips of motor-hood celluloid
about -inch wide, there being a strip
inside and one ontside at each quarter
of the circle. The minimum spacing
for low-loss coils is falf the diameter
of the wire, and in any case the spacing
should not be over done, in order to
» keep the dimensions of the coil within
teasonable limits. The spacing used for
the coil in auestion is best obtained by
winding a 24’s enamelled wire along-
gide the 20's, afterwards unwinding the
thinner wire, This is a much tmore re-
fiable plan than relvine upon twine for
. the spacing, and the 85 turns reauired
will occupy just abeut four inches,
which 1s short enough for atty cabinet.

fied are io compensate for increasing
the gauge of 'the wire, and to enable
7ZL; to be tuned in, as this station
transmits on 635 metres, which is an
unusually high wave-length for ordin-
ary broadcasts in this part of the world.
These particulars are correct for an
aerial and lead-in totalling 90 fect, and
allow considerable latitude for’ lounger
or shorter aerials,

A former of three inches outside dia-
meter is required upon which to con-
struct the coil, and as this same former |
will be used in the construction of the
radio-frequency transformer, the length
should be not less than s.x inches, but
seven would make handling easier. The
former may be purchased ready-made, or
constructed upon discs of cardboard as
already shown in this columm, but if
this latler method is adopted the core
upou ‘which the former is made must be
kept inside during the winding and
cement required. A shilling’s worth or
case be a contimiouns sirip 20 inches
long and six inches wide, rolled round
twice and glued down. Whichever kind
of former is used, it must now be cov-
cred all ronnd with a sheet of geod
paper to keep the wires from sticking

extra turns above those usually specis (

“By Megohm.”

of the 20's. Now with the coil stand-
ing ot1 the table, turn it with the left
hand, grinding the wires on with the
right, pulling tightly all the time,
When the 65 turtis have been wound,
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. A Popular Circuit For Home Construction.

ist’s will be more than is required. The
cement may be used quite thick, but it

too stiff, add acetone and stir. - With
a small stick of wood, work the cem-
ent between the wires and upon each
strip of celluloid ou which they rest.
A little lnmpiness will not matter, as
the extra strips of celluloid are now
pressed down on the soft cement, one
strip on each, and after adjusting the
spacing of one or two wires at the ends
of the coil, the whole is now left for a
tew hours to set. In order to save any
possibility of distorting the coil by at-
tempting to slide it off the former, it 18
a much safer plan to clear the centre ot
former, then with pencil and ruler,

draw a line inside the former corres- |

ponding to the centre of one of the
strips of celluloid. Now with a sharp
knife, working half from each g:nd, cut
through the former along this line,
when one side of the former can be
raised and the whole will lift out, and
then the sheet of paper is carefuily r¢-
nioved, leaving the skeleton coil secttre-
1y held by the celluloid strips alone. The
strips should mow be clipped off to
leave about half an inch outside the
cud turn of wire. Any method of fast-

23, Loud speaker.

to the former. The paper must only
Le stuck to itself and not to the former.
Now take a piece of hood light cellu-
loid and cut eight strips six inches long

half-inch wide, by scratching -lines on
the ceiluloid, which can then be brok-
en on the scratches. Four of these
strips 'are now held along the former at
equal distances and each end is tightly
tied around with twine to iold them in
place, Winding is the next operation.
Fasten the 20’s enamel and the spacing
wire tlirough a hole int one end of thes
former, allowing a surplus of six inches
the end of the wire, leaving sufficient
for connections, is now bound to the
former by several turns of twine run-
ning right round and firmly tied. The

spacing material is now wound off,
leaving the wire neatly spaced.

There will be 16 turns to the inch, The Celluloid ccment, which must be pre-

11, Grid Leak and Condenser. 12, Detector valve, medium impedance, &
14, Condenser over 'phones or primary of first audio transfo rmer,
18, First amplifying power valve, low impedance,
Grid bias or C battery, voltage to suit amplifiers.
ohms. 20, Rheostat controlling both audio valves. 21, audi o choke, about 20 heures. .
31, 2, 8, 4, are conuected to the various v oltages of B battery as required by the respective valves,

‘001 mfd,
about 7000 ohms.

pared overnight, is made by cutting
celluloid into small ghips and dissolv-

ing it in acetone in a small Lotile, pre-
ferably with a wide mouth. A couple
of thimblefuls is about the amount of
cement required. A shillings worth or
a fluid ounce of acetone from the chem-
ening the lower end of the buseboard
may be used, but a simple way is to
take a square of thin wood 2% inches
square, saw off the corners and secure
a celluloid double strip to each coruer,
then by means of a central hole in the
wood, secure the coil to the baseboard
with a brass screw. It might here be
mentioned that ironm screws should
tiever be nsed in a radio set, and jn
fact iron in any form should be avoid.
ed except where it has a legifimate pur
pose as in LI transformers, ‘Ihe ceb
Inloid strips shonld e lefg projecting o
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1, Aerial series condenser, midget variable or fixed. , )
9, Aerial inductance, low loss winding, 20’s enamel wire, wound 18 fo inch, tapped at 1&th furn from carth
end as shown,

3. Aerial tuning condenser 0005 mid. .

4. Neutralising condenser of very small capacity.

5. Radio-frequency valve, medinm impedanee, about 16,000 ohing,

6. R. F. Rheostat. L

7. Primary coil of radio-frequency transformer, 14 to 20 turns of 30’s wire,

8. 'Tickler, rotatable, 10 or more turns 30’s wire. . . X

9. Secondary coil of R,F. transformer, 75 turns 22's wire, space wound, tapped 15th turn from primary end.

10. Reaction condenser, .00025 mid.

Wbout 16,000 ohms, 13, Deteetor rheostat or bradleystat
15, First audio transformer, § to 1 ratio.
17, Second audio transformer, 5 to 1, or 3 to 1. 18,
10, Secon d amyplifying power valve, very low impedance, aboul 8500

29, Fixed condenser, 1 to 2 mids,

quatter or half incl at the top of the
coil, as they may be required at a later
date t& support a small wavetrap in-
ductance. Now deciding which is to be
the lower end of the coil, count 18 turns
up, counting from where the end of the
wire comes out, but not counting the
end. 'To this turn a tap is to be sold-
ered, either by flattening the end of the
tap wire, eurling it round and solder-
ing, or by attaching a strip of copper-
foil and soldering the tap wire to that,
The enamel must be carefully scraped
off both inside and outside the patt of
turn to be soldered ‘This tap conmcets
to the small serics aerial condenser,

Thie Aerial Series Condenser.

This. small condenser is intended to
inerease selectivity, The smaller this

but if the reduction is too great reac«
tion may become somewhat unsiable.
The only method is to experiment aud
so find the correct value, giving ample
volume and suitable selectivity. In or-
der to save providing a number of fixed
condensers for experiment, it is there-
fore a cheaper and easier plan to put in
a midget variable condenscr and once
this is set it need not be altered.

The Aerial Tuning Condenser.

The maximum capacity of this con-
denser is ,0005 mfd. In connecting up
both this and the reaction condenser
the moving plates, or rotor, should be
connected to earth, as by that arrange-
ment hand capacity  which can be so
troublesome is practically eliminated.
This shonld he & low-loss straight-line
frequency or the nmew centraline style,
and a good friction drive vernier dial
is recommended, about ten-to-one ratio.
There is no backlash in a well con-
strncted (riction-drive, but some of the
geared verniers are not blameless in
the matter of backlash and uncertainty
of movement, Brass is now replecing
various kinds of white metal, hitherto
used for the vanes, The centre-line
method of modified slraight line fre-
quency spreads the stations more even-
Iy over the dials and so makes for eas-
ier and yet sharper tuning.

R.T, and Detector Valves,

Mullard 4-volt valves are in use in {hw
set being described, and certain delails
that are o be given are suited to these
valves, but constructors must suit their
Lown faney in the matter of voltage to
be used and the particular make of
makes of valve to be adopted. Those
whose - situtaion makes the use of dry
cells imperative will choose one of the
2-volt dull-emitters that mav be obtain-
ed. If the constructor already posscs-
ses a G-velt accumulator, and wishes to
use 4-volt valves in orde~ to increase
the iuterval between charges, a 50-ohm
filament resistance must he used, If 4-
volt valves are to be run off a 4-volt
accumttlator, a 10-ohm rheostat must
he inclnded in the eircuit. For the de-
tector the braderystal in place of a wire«
wound rheostat makes a smooth cou-
trol which may often be used to ad-
vantage in DX work. The next ins‘al-
ment of this article will include a hase-
board and panel wiring diagram show-
ing positions of the valves, and olher
components, The type of R.F. valve
used influences tlie numbar of turns re-
quired ou the primary of the R.F. trans-
former. Mullard P.DM. 8's have a suit-
able impedance of 16,000 ohms and an
amplification factor of 13.5, the filament
currant 8.7 volts and 0.1 amp. The
suitable H.T. voltage is about 80 The
UX201A, a snitable valve for both posi-
tions, requires a filament current of 6
volts, .25 amperes, and a H,T, voltage
about 90. The question of valve sock-
ets must be decided as to whether the
British or American type will be adopi-
ed. It should be noted that the Mul-
lard valves may be obtaited with either
British or American base.

Referring to the diagram, if only a
two-valve get is reguired, the ’phones
will be connected fo the two black
spots above and helow the ’phone con-
denser 14, and the connections to the
primary of the L.0, tirausformer will
be omitled,

(To Be Continued.)
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