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HH outcry for all-clectric re-
))j celvers -has reached those
o whoge lighting power comes
from direct current mains,

countered. The “mains”
set of {o-doy Is made to operate from
alternating current, whereas, in sev-
eral districts in New Zealand, this
type of power ig pot available. The
current here ig direct. Listeners in
these localities, no doubt, wish to avail
themselves of the new all-electric con-
venience, but are unable to use the
usual get, The question then arises,
“What can be done?”

On the surface, DC operation shounld
be more simple than AC, for the AC
eurrent has to be rectified or turned
into direct before it can be used
in the set, thus it is brought back
to where the DO mains start, “B”

battery elimination with DC mains’

does not present a problem of any
magnitude; with the elimination of the
“A” battery, or supplylng the fila-
ments, a new problem arises.

Before delving into the particulars
.0f ellminators, let us consider for a
few moments the essential differences
hetween glternating and direet current.
Direei current implies a steady stream
of electrong always in the same direc-
tion, and always at the same potential
or voltage (except, of course, for in-
cldental fluctuations). The origin of
DC may be a dynamo with a commu-

tator to bring the potential differences
into one @irectlon., Direet current is
the foundation of all electrie seience,
and it was not until Paraday’s re-
gearches a hundred years-ago revealed
elternating current that electrieal: scl-
ence made any great progress, Fara-
day discovered that when a eonduector-
~made one complete revolution in a
magnetic field two half-cycles were
induced, This induced charge rose to

Direct Current Eliminators

Unusual Problems Arise

a certain potential, dropped to zero,

‘reversed and then came back to nor-

mal. In other words, a complete eycle
had been performed. - This was al-
ternating current. By so arranging the
apparatus, the number of cycles per
seeond could be varied. It hes been
found that 60 cycles per second is a
good standard for alternating current
for general use, . )

The use of AU current involves the
use of transformers which may step
the voltage up or down. When direct’
current is employed, transformers
are impossible, for as first demon-
gtrated by Faraday and later by Lenz
and his predecessors, magnetic induc-
tion ean take place only when the in-
ducing current. varies in its intengity.
Only while a change is taking place
in the magnetic fie]ld is work being
done and current induced. With direct
current another means of breaking
down the voltage has to be found, and
this only through resistances.

One familiarly hears of a resistance
being spoken of as so many wafts dis-
sipation. This means that the resist-
ance can bhreak down voltage and is
capable of passing a definite amount
of current  measured in amps. The
prodtiet of these gives the number of
watts dissipation. The difference be-
tween the final voltage or amperage-
and the voltage supplies by the line
has to be passed off as heat, or is
used in overcoming the resistance. In
other words, it is wasted.

This is the . first problem of QC
operation. Take for example,‘a main
supplying 230 volts DO. We wish to
obtain 6 volts DO. A transformer is

impossible; what then is the proced-

ure? A resistance must be used. This
resistance will have to break down the

=

break.
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voltage from 230 to 6, and at the same
time it will have to pass sufficient cur-
rent to supply the valves., Say the
total amperage vequired by the valves
is 2, then the number of watts dissi-

pation will be 448, This is obtained by

muitiplying the voltage drop, 224, by
the number of amps passed, 2. The
number of watts used by the filament
is 8 x 2 = 12. Therefore, the waste
current is 448 — 12 = 436 watls per
hour. - If a unit of electricity, 1000
watts, costs 8d., the waste per hour is
about 13d., which is by no means 2
small consideration. The resistances
may quite conveniently be lamps.
When, however, this is impracticable,
there is a wethod whereby the AC
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A smoothing eireunit for D.C. mains,

mains may ke availed of to charge the
cells. We shall assume that we have
220-volt maing, and wisk to charge a
smgll 6-volt accumulator at the charg-
ing rate of 2 amps.
that the resistance of of accumulator

‘in good condition is practically neglig
ible so that it may be disregarded, It
is obvious that if the cell is connected:

directly to the mains there will be an
enormous rush of eurrent and this will
damage it, as well as blow a fuse. A
moment’s working with Obm's law
shows that the value of the resistance
to break down this voltage from 220 to
6 volts to supply 2 amps. should be
107 'ohms. The equation isi—

I==E/R
therefore R = E/I
= 214/2
= 107 ohms;
say, 100

It will then be mecessary td secure
a resistance of 100 ohms with a dissi-
pation of 214 ¥ 2 = 428 watis, This
is an expensive item. It may be a lamp
of this wattage; in any case the waste
curreni will be 428 — (2 x 6) = 416
watts. - =

This is obviously not a paying pro-

position, unless, of course, it is im- -

possible to get the batteries eharged in
an AQ area. ) )
Another problem with the “A™ sup-
ply now arises. When 'a conductor
becomes heated, its resistance rises, so
that the potential applied to the fila.
ment will not be comstant.. For this
reason “A” eliminators, if worked
dirvectly from DC maing, are not en-
tirely satisfactory.
difficulty of smoothing, which, al-
thotigh a problem of no great magni-
tude, might require quite a iittle ex-
penditure, for smoothing chokes have
to be capable of passing 2 amps., and
must consequently be wound with 22-
gange wire. Although the fnductance
of the choke may be in the region of
half a henry, such a choke will require

to ten mfds.

It is well known"

There is the added -

‘a little skill in construction, and will

not be partleularly inexpensive. High

“capacity condensers of the electrolytie’

or mica,_ﬂtype must be employed.- Again,
thege are expensive, More smoothing is
usually necessary than when a trans-
former is used to step down alternating
currents,

“B” Battery Elimination.

"THE problem of “B” Battery elimi-
nation is not so acute. The full poten-
tiq,l of 230 volts can be applied to cer-
tain power-valves without any break-
Ing down. They will, however, require
a little smoothing, Other than thisy,
the resistances used for the audio taps
may have the same value ag in an AQ
eliminator. Large iron core chokes are
recommended for each positive tapping
lead. ~ A potentiometer or lamp resis-
tance of snitabl value will give the vol-
tage regulation desired, with a further
choke in the negative lead and reser-
volr condensers between the extremi-
;zes somewhat ag indicated in diagram

Asg to the inductance values these de-
pend very largely upor the quality
of the supply, but they should. be rated
at 50 henries for the maximum current
demand. The condensers must be high-
grade and tested to twice the working
voltage. They vdry in size from four
0 The frequency of the
ripple, for D¢ currert. i pot entirely
free from ripple, is not only governed
by the factors gituated at the individuat .
source of the supply, but depends to~
4 very great extent upon the type of
power demands made in the locality.
Thus a unit may be wholly free from
hum at its output terminals when in-
stalled at one place, but produces a
definite hum in another. ‘

There is one important precaution
which must not be lost sight of with
all . Teceivers conmected across the
mains for power supply and that s,
the danger of a short. Invariably one
side of the mains is earthed, and should
this be the negative, little difference
will arise, but If it is the positive, then
the negative is 240 volts above or below
earth potential, - If H.T. be earthed di-
rect at'the receiver,-a dead short will
take place. This difficully is overcome
quite eagily by including a 1 or 2 mid,
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