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HEN comparing. present-dayradio receiving sets with those
of 15 years ago it is interest-
ing to note that nowadays a
set requires more: sources. of
current. Though at first this
may seem a retrogressive step
in reality these conditions are

due to the character of radio recep-tion.
‘The energy received by an aerial is
extraordinarily small even in. the
neighbourhood of a powerful transmit-
ter. It is therefore remarkable that not
only can a transmitter be successfully
received over thousands of miles, butthat such reception can be amplifiedto loudspeaker strength.-It is most difficult to measure the
amount of energy which is induced ina receiving aerial, and what small en-
ergy there is can only be indicated by
the. most sensitive ‘instruménts. ,
The volume produced by the loud-
speaker, which is sometimes so power-ful that there is vibration, is not the
direct result of the power in the receiv-’
ing aerial, but is due to power derivedfrom other sources, e.g., "B" batteryor power unit. _

For about 15 years, amplification
was not possible, as the radio valve, as

it is now known, had not.been invent-
ed, In these times the received energy|
was the only source of power from
which audible signals could be obtain-
ed, and therefore reception by. tele-
phones only was possible.
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‘The reason why reception can. now
be amplified to any desired strength
must not be attributed solely. to the
fact that transmission efficiency has
improved, but to the development of
receiving apparatus which enables a
considerable amount of energy, ‘to befreed by. the use of local

sources
of cur-

rent supply.
These auxiliary sources supply thecurrent for heating the valve filaments
and also the voltage which is applied
to the plate or anode of the valve. First
dry cells or accumulators were used

for hoth current supplies, ie. one or
more accumulators for the filament
and dry cells for the plate.
These two sources supply energy ‘for
loudspeaker reproduction, and it goes
without saying that- the greater the
amount -of current used,. and providedthe valvesare of the correct type, the
greater jay be. the. volume, .

An accumulator;‘ especially when
only of one or two célls, proyides anexcellent and constant source ‘of ¢ur-
rent if it is kept fully. charged. . Re-charging, however, has one drawback.
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Some accumulators are very heavy,
and are therefore difficult to transport
to a charging station, and in addition
there is the danger of leakage of acid.
One way out of this is to charge the
batteries where théy are used, and-to
do thig energy will be required. Pro-
vided electric mains are available the
necessary current supply can be de-
rived from them.
The first problem to be _ consider-
ed is that an accumulator must
be charged with direct current. In
most cases the mains supply is alter-
nating current, which cannot be used
for accumulator charging. without its
first being converted or rectified to
direct current. Direct current is alsonecessary for other purposes in radio
work.
Rectifiers, Mechanical and Otherwise.
HERE are various methods whereby
alternating current can be con-
verted into direct current. While we
-do not intend to discuss them all fullyit is necessary to give a few details.
By mechanical rectifiers is meant
apparatus which converts alternating
current into direct current by méans of
moving parts. In the first place thereare rotary convertors, small machineswith a rotating armature which are
fed with alternating current. The di-
rection of the current is kept constant
by means of brushes which make con-
tact with the commutator. For charg-
ing accumulators as would be used in
the usual type of recéiving installation
these machines are not used as they
are too complicated, too expensive, and
too heavy. Besides convertors, there
are alternating current motors which
are proyided. with interruptors bywhich’ the current can be rectified.
These motors also have a

_

Totating
movement.
Finally, the current can also be rec-
tified by a vibrating metal spring. Ifthe vibration of the spring synchron-
ises with the perioditity of the alter-
nating current such current ean be in-
terrupted sq that only one phase
passes into circuit. As a matter of
fact, there are rectifiers which, work
on this principle. A transformer (a
safety device to prevent short-circuit-
ing should the contact fail), a rheo-
stat, and an ammeter alre absolutelynecessary.

It is of great importance that the
ammeter be of the moying coil type, as
otherwise the charging current cannot
be tested correctly.
Vibrating rectifiers have various
drawbacks which have resulted in this
type almost disappearing from themarket. Such a rectifier is not by anyméans silent in ‘operation, and in ad-
dition adjustment is rather difficult,
ofteri requiring readjustment. throughalterations of frequency, heating, etc.
Sudden alterations in alternating cur-rent frequency often oceur whencables short circuit give rise to fusingor sparkingof the contacts.
Chemical Rectifiers.

|
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(QHEMICAL rectifiers’ are: based onthe principle that certain elements
only: allow the current to pass in one
direction when the electrodes are cor-
rectly selected. As an example we may
mention a pointed aluminium electrode
inserted into a solution of ammoninm-
phosphate. In this case a transformer
is nécessary to reduce the supply volt-
age.and an ammeter and rheostat (or
tap switch) cannot be dispensed with.
A rectifier of the electrolytic type isthe so-called colloid rectifier, consisting‘of. a colloidal silver:deposit in. con-
centrated sulphuric acid with a silver
and nickel iron electrode. This recti-
fier has one advantage, viz., that in this
electrolyte the losses are small. Lessheat.is developed, and a much smaller,
quantity is sufficient, while. a highe!
output cdn still be obtained. A draw-
back is, however, the uncertain life of
the ‘cells and unreliable working.
-The simplest types of rectifiers arethose of the third class, such ‘as Mer-
cury vapour, and rectifiers with oxide
-eoated filament. Both types are based
on the principle that a glowing surface
emits negative electrons which are at-
tracted by a positive potential andcause a current of electrons (thatis, an
electric current) from the glowing sur-
face to the point of positive potential.
No current can possibly. pass in theopposite direction,
he dry copper oxide rectifier ‘has
recently received some Its
chemical action is not fully understood,
but it. may be taken-as being elecro-fytic in character; the two rectifying
surfaces being respectively a metal and
an oxide of copper held in close contact
by-means of a bolt.
The resistance to the passage of ¢ur-
rent in one direction being considerably
greater than in the other rectification
can be fnade to take place. é

The Mercury Are. :

With mercury are rectifiers theglowing surface consists of a
quantity of mercury on which a s0-
called cathode spot appears when @
lighting are is introduced between a
higher electrode. Conditions of work-
ing are high vacuum and an excitationof the are by a contact between elec-
trode and mercury surface.The difficulty is, however, that the
drop in voltage in the are between elec

Coy"trode and mereury is very large, viz’,
about 30 volts, and that a minimuin
current intensity. of a few amperes is
necessary te. maintain the are. There-
fore, the mercury are rectifier is not
suitable for the charging of small aceu-
mulators.
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