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ACCUMULATOR
CHARGING

1 order to charge an accumulator,it is necessary to pass a current
through it in the reverse direction to
that in which the cur.ent flows whenit is lighting the filaments of our
ralves. . The filament current consump-tion of the average home broadcast re-
ceiver is about 4 ampere, and, assum-
ing. that we-use a six-yolt accumulator,
we shall thus have a voltage of six
driving 2 4-ampere filament current
through the filaments. Now, the mea-
surement of power in watts is obtained
by multiplying the voltage by the cur-
gent, the formula for power being
W equals I x E, where W is the power
measured in watts, I the current mea-
sured in amperes, and 5 the yoltage.It is obvious from this simple equationthat if we know the yalue of any two
of the quantities expressed it is easy
to find .the value of the missing one.
Therefore, it is equally true to say
that 1 equalsW-E andE equalsW-I.
Maximum Charge and Discharge Rates,
TF our receiver requires a current of
4-Ampere, We must choose an aceu-
mulator whose normal discharge rate
as specified by the maker is not less
than ‘this value. For safety we shall
probably choose an accumulator which
can be discharged at a considerably
greater rate without suffering injury;in this manner we shall also gain the
advantage of being able to add an extra
valve or two to our set without the
necessity of purchasing a new accumu-
lator.
Now, the normal discharge rate of
any accumulator depends on its am-
pere-houy capacity, which itself depends
upon certain physical characteristics
of the accumulator which are fixed by
its makers. In general, the greater
the ampere-hour eapacity of an accu |mulator the greater its bulk and
weight. The normal discharge

xaite, |which is also the normal charging rate,
is themaximum safe rate at which theaccumulator can be charged or dis-
charged without risk of injury to it;
this rate is normally one-tenth of the)
actual ampere-hour capacity of the ac-
cumulator. Thus if we have an accu-
mulator possessing an actual ampere-
hour capacity (hereinafter referred to
as the A.H.C.) of ten, the rate of dis-
charge must never exceed one ampere.
There is nothing to prevent us from
charging or discharging at a lower rate
than. the normal one, ‘Therefore, we
can charge, for instance, by passing
a current of 1 ampere through the ac-
cumulator for 10 hours, 4 ampere for
20 hours, } ampere for 40 hours, etc.;
the same rule holds good when dis-
charging. Thus it follows that if we
know the total filament current taken
by our receiver and the A.H.C. of the
.accumuator, we can predict with cer-
tainty the length of time during which
our accumulator will operate our re-
ceiver before it requires recharging.
The formula for this is T equalsI-A.H.C, where T equals the time ex-
pressed in hours, I the current in am-
peres, and A.H.C. the actual ampere-
hour capacity of the accumulator.
By. using the same formula weshail know exacily how long our ac-
cumulator will take to charge if we
connect it in series with any apparatus
through which a current of given
value is flowing. It will be again ob-
vious that if we know any two quan-
tities in the above equation that we
can find the third, and that I equalsA.H.C-T and A.H.C, equals I x T,
Most experimenters are aware thatif a low-voltage accumulator, say 6
volts, is re-charged from a high-volt-
age main, say 230 volts, D.C., by means
of resistances, most of the energy
drawn from the mains is wasted in the
resistance. Of course, if the charg-
ing is done in the evening, when the
electric lights are on, and the current
through the latter is passed also
through the accumulators, this is a
yery efficient, although not always a
eonvenient system.
With alternating-current main sup-
ply, however, it is always possible, by
means of a transformer, co step-downthe voltage to the right value, or there-
abouts, when the wastage can be re-
duced to a small quantity. Someform of rectifier is, however, necessaryin this case, so as to pass eurrent
through the accumulator in one: diree-
tion only.

Charging from D.C. mains, when
only one battery is dealt with, is a far
more expensive process than charg-
ing from A.C., on account of the great
loss of current dissipated by resist-
ances, and which has to be paid for.
New Accumulators,A NEW accumulator should not havethe acid put in it till just before

charging, If it is likely to have only
occasional use or indifferent care,
1-10th less decimal point grayity of
acid (ie, 1,19 if 1.20 is recommended)will be safer, and efficiency not notice-
ably less; 1.18 isnot’ too low.
After one or two charges and tis-
charges some active material from che
plates will generally be found in the
bottom of the case. This is seen
mostly m the corners; and if at any
time, either on charge or discharge,
or even when not in use, it should
touch any two plates, positive and
negative, it will prubably ruin the
whole accumulator.
When seen to have reached a dan-
gerous point it must be got out. This
sediment ruins more cells than any
other thing. Excessive rate of charge
and discharge causes most of it.
Removing Sediment.

DRILL a 8-16in, hole in the corner ofthe lids of each cell, then take out
yents, and empty acid in a ¢lean jar,
and let it settle. Rinse out the cells
with soft water until all that will dis-
lodge has come out. ‘Fhe small holes
you. drilled in the corners will perhaps
take a knitting needle, and = stir up
any that has got solid, and will enable
you to get out the last bit of dirt. Then
put in the cleanest of the acid again,
and at onee have it charged. Plug thelittle holes you made with celluloid
cement or a rubber plug. Whether
there is any dangerous sediment to
come out or not, this will often im-
prove the capacity of the accumulator.
As to the sympathy of the charging
man for your cells, you can only hope.
fox the best. |

The top of the accumulator mnst be|
kept as free as possible from acid, and
the terminals and all metal parts kept.
coated with vaseline. To ease a sul-
phated terminal, warm it, and if you
have to use pliers, go carefully. Clean)it well afterwards, and vaseline. ,

Final Hints. }

pont discharge at more than one-tenth of the rated capacity, or
even less than this for fairly constant.
work. And reckon one-tenth of a re-_
puted 40 amp. aceumuiator as 2amp.,
and other sizes accordingly. Exceed-
ing this, except for short periods, is
not good for the plates. The same
applies to charging. This is why the
more valves you use the larger should
be the accumulator. .

Beware of the acid getting on the
clothes, It burns holes at this
strength. Liquid ammonia kills it in
the cloth, but is worse than the acid
itself on the skin. A discharged ac-
cumulator standing by is like a dry
battery at work. It is eating its inside
away.

,

A broken lug should be burnt on,
but it may be soldered, or mended with
a brass plate, or threaded brass wire
and nuts. In either of these last two
cases be sure to coat the mend well
with paraffin wax or celluloid cement
before replacing.
Always keep the dielectric well up,
and make up for loss in evaporation
only with pure distilled water. Ordin-
ary house tap water may cause peculiar
and dangerous sediments and deposits
to collect.
Finally, remember always that an
accumulator is a chemical and not a
mechanical device,

TILI they come! Another static
reducer is reported from America.
A machine that reduces static noises
has been invented by William Scott,|band instrument repairer, after twenty|
years of experimenting. The clari-
phone, as it is called, is connected to
the output of the radio receiver.
Valves in the machine reject all noises
that are not harmonic signals, A for-
tune awaits Mr. Scott if his gadget is
a success,

GERMAN fans who recently heard somuch applause after the rendi-
tions of an orchestra from the Langen-
burg station formed the opinion that
the group was performing before an
enthusiastic audience. It was only a
phonograph record containing the re-
production of a crowd applauding.
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ACCUMULATOR CAPACITY
INDICATOR

SSUMING that the acid in a lead
accumulator cell is of the correct
specifie gravity, the terminal voltage
of the cell may be taken as an indica-
tion of the state of plates; thus a fully-
charged cell has an E.M.F. of just over
2 volts, which falls to 1.8 in the dis-
charged condition. A voltmeter may,
therefore, be used to indicate the con-
dition of an accumulator, and this
‘principle has been made use of in a
new aecumulator: capacity indicator.
The seale, instead of being calibrated
in volts, is subdivided into three
‘regions marked "Low," "Medium," and
"Full," each band being given a dis-
tinctive colour. A simple test revealed
that the red or "Low" region covers
a rangé of 1.5 to 1.7, the orange or
"medium," 1.7 to 2.4, and the’ blue or
"fnll,’" 2.4 to 2.7 eolts per eell. The
Jatter range, representing maximum
‘potential, is for use while the batteryis on charge, and indicates when the
charge should be stopped,
YPhe LT. type gives ample warning
before the filament current runs down,and the Ii/D. type must be the means
Of saving many accumulator H.'T. bat-
teries from ruin; toe often a battery
ig left in service until signals fade
away and three or four complete dis-
charges of this nature are sufficient
to damage the small plates beyond re-
pair,

IMPROVING AUDIO
QUALITY

(QUALITY of reproduction may bemarred on the audio side in many
different ways. There is distortion,
arising from transformers, from badly-
proportioned resistance coupling, low
yolume-carrying capacity of the last
valye, lack of grid-bias, and last, but
not least, low-frequency reaction.
Although the internal resistance of
B battery or eliminator may not he
so high as to cause an actual howl in
a two or three-valve amplifier, there
may be distortion caused by reaction
due to such internal resistance. A
remedy for this trouble, if it is sus-
pected to be present, is to place an
extra resistance in the plate supply
leads excepting that to the power-
vyalye. A 2-mfd. by-pass condenser is
placed across each such resistance on
the. side away from the source of cur-
rent, and B negative filament common
lead. ‘
In a2 general way, a resistance of
20,000 ohms at least, is recommended,
and whilst it may be considered that a
great drop in plate voltage would re-sult from its inclusion in the circuit,
when an eliminator is in use, the drop
need not cause any appreciable drop in
volume,
This method will at least prove a
good last resort for any tendency to
trouble from reaction on the audio
side, as it is a practically certain cure.It may also be applied to the detector.
The method is also a cure for "motor-
boating,"

SCREEN GRID ON S.W.
ADAPTER

CORRESPONDENT asks for par-
ticulars as to how the screen-grid
R.F, unit can be connected to the short-
wave adapter. This will be fairly ob-
vious to many, as it means just the
same treatment as is given to the de-
tector portion of the short-wave re-
ceiver. It would be best to mount the
unit and adapter one one board as a
complete unit. ‘*Megohm" will look
into the matter, and any points of im-
portance will be dealt with next week.
The construction of short-wave re-
eceivers and adapters is going apace
just now, in preparation for the Tun-
ney-Heeney fight, and the screen-gridunit will be found an invaluable addi-
tion. Constructors of adapters are re-
minded to ascertain which pole of theA battery is "earthed" in their broad-
cast receiver, and to earth the samein the adapter... In the "isteners’ |
Guide" diagram A positive is earthed,
so if A negative is earthed in the
broadcast receiver, it only means in
the adapter altering the earth connec-
tion from filament positive to filament
negative, where shown just above thevalve base in diagram. If this point‘is not attended to it may result in theA battery being short-circuited.

CONNECTING AUDIO
TRANSFORMER

fNouIry is frequently made as tothe way in which a transformer
should be connected up when marked
IP, I8, ete. Failing any definite direc-
tions, it should he connected as fol-
lows :--O.P. to plate of previous valve,IP to B positive, O.S. to grid of next
yalve, and LS, to negative of grid-
bias battery, or if no grid-hias, to the
filament battery or terminal marked ©
positive,
This arrangement is usually cor-
rect, but reversals of beth primary
‘and ‘secondary should be made in turn‘if there is any suspicion that every-
thing is not OI.
The yalue of the fixed condenser
shunted across the primary of the
first andio transformer is not often
stated by the manufacturers, but is
often of importance in a circuit. Its
yalue may be from .0005 to .001 mid,

RADDIO DIRECTOORY
What to Buyand Where

AUCKLAND
ATWATER-KENT RADIO FrankWiseman,Ltd.170-172QucenStrcet,Auckland;
ALTONA & HAMMARLUND- Johns,Ltd:
ROBERTSSETS: Chancery Street; Auckland;

AMPLION LOUDSPEAKERS [_ ALRadioDealers.
BREMER-TULLYRADIO Superadio,Ltd,,147 Queen Strcet, Auckland.
BURGESSRADIOBATTERIES; AlIRadioDealers.
CE-CO VALVES Teze AlIRadioDealers.
FADA RADIO RadioSupplies,251 SvmondsStreet, Auekland:

FEDERAL,MOHAWK,GLOBE FederalRadioHouse;S Darby Street, Auekland.
GILFILLAN ANDKELLOGG Harrington'$,Ltd,,

138-140 (ueenStreet, Auckland.
GREBERADIO Howie'&,Dilworth Building,Custom Bt,, Azekland:
MARCONIECONOMYVALVES AIIRadioDealers:
MULLARD VALVES AIIRadioDealers:
RADIOLA RECEIVERS Farmers'TradingCovLtd,,fobeow Strect, Auckland.
RADIOTRON VALVES AIIRadioDealers.
RELIANCEBATTERIES [60", RelianceBatteryMfg:Cos,LtdlsyNZMade 96 AlbertStreet, Auckland.

COUNTRY TOWNS
CROSLEYELECTRICALAND TheForrest-CrosleyRadioCo-;BATTERY MODELS Ltd: Cuba Strcet; Palmlesston North:
CROSLEYRADIOSALESAND D.A.MorrisonandCo:
SERVICE TheAvenue,Wanganul.
FEDERAL AND AIRPATROL J.B McEwanandCo-,Ltd;,RADIO Ncw Plymouth:

GAROD, CROSLEY, RADIO TheHectorJonesElectricalCaeAND ACCESSORIES KingandQucen Streetb,Hastingg.
GREBE, CROSLEY AND EDixonandCovLtd,,RADIOLASERVICE Fawcra.
RADIOLA DEALER ANDGC:Carrad:SERVICE 140TheAvenuc,Wanganui,
PHILIPS VALVES AND

APPARATUS AIIGoodRadioDealers,

CUTTING OUT THE DETEC
TOR TAP

N order to do away with the un-
equal drain caused on B batteries
by the detector tap, or the extra high
resistances required in B eliminators.
to sufficiently reduce detector voltage,
a good plan is to employ a first audio
stage of resistance coupling. By this
means the B voltage need not be cut
down by external resistances, as the
coupling resistance will do all that
is required.
In such a case a higher resistance
than the 100,000 ohms. usually employ-
ed may he used, and 2 or 3 megohmswill be found to work well and give
high amplification with a saving of B
eurrent. The couplng condenser — be-
‘tween plate and grid may be a half-
microfarad, which will efficiently pass
the lower audio frequencies. It is
‘also necessary that the grid leak on
the first audio tube should be as high
as will work without "blocking," which
would soon be indicated by distortion
or motor-boating,If this change is made according to
the lines indicated, and a high-mu
yalve used as detector, amplification
"will be fully as great as that obtainedfrom a transformer, and the gain in
‘quality will depend somewhat upon the
type of transformer replaced.

(THE International Bible . Students’
Association arranged for May 80

what is believed will be the greatest
radio hook-up to that time in. Ame-
rica. More than 100 stations were
linked together to hear an address at
Albany by Joseph F. Rutherford,
president of the organisation. The
key station was WBZ, Boston.

ADIO, infant of the arts, is stead-
ily gaining favour in Greece, an-

cient mother of the arts. Receiving
sets imported in the last year were
yalued at £10,000. Sets manufactured
in France lead the list of Greek im-
ports with 105, the United States is
second with 47, Germany third with
29, and Great Britain fourth with 19.

‘THE bullfight as broadcast by Span-ish stations is the favourite radio
diversion of the large Spanish colony
in Paris. Before the fight is heard 3
talk by the toreador, then a descrip-
tion of the weather and of the crowd,
and finally the shouting as the fight
proceeds and acclamation of the hero
of the day.

Woy one soldered joint has to bemade close to another one, &
damp rag wrapped round the latter
will tend to prevent it becoming heated
and unsoldered.

FARTHENWARE jars should not. beused as wet-battery containers, ag
there is much more leakage with these
than with glass.
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