
CARE OF BATTERIES

SOME VALUABLE HINTS

The following valuable hints on bat-
teries were recently given by Mr. Pres-
ton Billing from. 3YA:-If really satisfactory results are to
be obtained with distant. stations the
following points must be carefully at-tended to. Commencing: with whatis termed the A battery (im case there
are some listeners who are not cer-
taitt which is the A battery, it is the
battery which furnishes the power for
lighting your valves), this is usually
a wet or accumulator one of 6 volts
pressure This battery should be kept
fully charged; also it is advisable to
purchase on: of a reasonable capacityin _amp-hours, as the discharge will |be" more uniform and will last longer |with a given, charge The conditionof charge or otherwise of this battery
may be best ascertained by means ofthe hydrometer. ‘This device measuresthe density of the acid in the cells
and therefore gives a reliable indica-tion of the state of charge, as the
density of the sulphuric acid is pro-
portional to the amount of chargein it. Most of these hydrometers
have a range "of readings from 1150
spg. (specific gravity) to 13800 spg. Of
course, all batteries are not filled to
the same density-you can ascertainfrom the label on your battery the
particular acid density at which it
should be filled.
For the sake of demonstration, sup-
posing the battery was filled with an
acid with 1750 spg., then when this
particular battery is fully charged the
hhydrometer will read 1750 spg. or
thereabouts It shonld not be dis-
charged below 1175 spg. If the _bat-
tery shonld be left in this conditionfor any length of time the plateswill become sulphated. Should this
occur it will be found difficult to
eliminate the condition. It will alsobe found the: battery has lost a con-siderable amount of its former capacity
on account of the sulphate deposit.
Battery capacities are rated in what
are known as amp-hours, and I will
endeavour to explain what is meant
by this term. If your set is a 5-valve one and uses valves of the 201.A.
type the approximate current consump-tion would be 1} amperes. If your
set is in use for, say, three hours an
evening, this would give us a totalof 3 multiplied by 14, which gives us
32 amp-lhours’ consumption for the
evening.
Many listeners have their cwn bat-
tery chargers, and in order to givethem some idea of the time requiredto replace the charge back into the

«battery the following information will
be found very helpful. If your setis in use for 16 hours per week and
eonsumes current at the rate of our
previous example the total amp-honr
consumption for the week will be 20
amp-horrs. Yo replace the chargein the battery, add one-third of thetotal amp-hours consumed over the dis-
charge period In this instance we willcall it 7, which, added to our pre-vious 20, gives us a total of 27 amp-hours. If your charger operates at,
say, a 2 ampere charging rate, it willtake 27 divided by 2, leaving 13}hours of time to replace the currentused.
Always keep vour battery terminals
elean, likewise the top of the battery.
Unsatisfactory results are often caused
through neglect in this respect, especi-ally when clips are used to connectwith the battery These clips should
be cleaned frequently and wiped withvaseline to keep the acil from = cor-
roding them. Do not forget to adddistilled water, as evaporation takes
place, and the tops of the plates shouldnot be allowed to show. Sulphuricacid should not he added under any~circumstances nnless acid is actually
spilt or else only on the advice of a
battery expert.
With referenee to the B batteries,
these are of two types: fa) the dry,
fb) the wet or accumulator, ‘he ma-
jority of sets secm to be equipped with
the. fa) type. Thev have the adyan-
tage of requiring little attention ex-
cepting renewals, which take placeat intervals depending on the B hat-
tery consumption in milli-amnercs ofthe particular set in use. The useof a C battery is an absolnte neces-
sity, especially as the B battery volt-
ave increases, * This battery lias the
effect of reducing the drain on the B
batteries and resulis in purer reproduc-tion, You can test vour own B bat-
teries if you have at hand a voltmeter
of suitable range. A new 45 volt block
will, of course, show a 45 yolt readingor perhaps slightly more. The bat-
tery should be discarded when the
pressure drops to 387 volts.Another method of testing is to em-
ploy a low reading ammeter of, say,
0-3 amperes scale reading, and of whatis known as the moving iron type.
Kaeh block should be momentarily
shorted with the ammeter, and should
they be in good condition the instru-ment will Le deflected smartly across
the entire scale. 9 ‘This method mustnot be practised too often, or elsethe batteries will suffer, Also, this
latter test must not Le applied under
any circumstances to aceumulutor or

wet B hatteries You may test ‘the
condition of vonr wet Bo batterv bemeans of the livdrometer as adyised
with the A hattery It is highly jm-
nortant for the BR battery connections
of either twne to Le kent eloan in or-
der ta ensure a steady flow of enrrent,
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NOTE BY "MEGOHM"
The following paragraph was omit-ted from the Browning-Drake article
Jast week :-It should be noted that the
lower the H.T. voltage intended to be
used, the more turns will be requiredon the tickler in order to obtain oscil-
lation at the higher waye-lengths, ‘Turnson the tickler coil must be close to-
gether, not spaced as for ‘low-loss’’
winding.
The- filament consumption of theP.M. SA valve was given as 1
amp., the decimal point having beenomitted, The actual current required is-l amp. at 4 volts.

AUDIO-FREQUENCY
AMPLIFICATION

_COMPARISON OF THREE
"METHODS

In continuation of Mr. Preston, B.
Billing’s weekly talks on radio matters
from 2YA, the following was delivered

at
Wellington on Monday, September

19 :
In the case of low frequency trans
former coupling there are two windings
on an iron core. These two windings
are insulated from each other; and
they are connected to the vacuum
valves as shown. When aun electric
impulse of a changing nature (which
‘may be designated as a changing volt
age) is applied between the grid and
filament terminals (these are marked
G and F) of the valve, a changing
electric current results in the primary
‘winding of the transformer. The pas.
sage of a changing current in the prim
‘ary winding sets up a magnetic fieldwithin the iron core, which the primary
and secondary windings surround, This
‘changing magnetic field will then, in
‘its turn, induce an increased electric
pressure in the secondary winding of
the transformer, the increase depending
ou the turns ratio of- the transformer
in use. If the transformer were pcr

fect the voltage woull be the imageof the voltage applied to G and F of
the first valve. In a_ well-designedtransformer it is possible to multiply
voltages simply by constructing the de-
vice. in such a way that there are moreturns of wire in the secondary thanin the primary winding, in somewhatthe same way that a lever may be usedto multiply forces. It is this character-
istic of a transformer which makes it
very suitable as applied to a low fre-
quency amplifier. It is not only possibleto obtaif the (voltage) amplification ofthe valve itself in this way, but it is
also possible to obtain even more
voltage amplification by having a turns-ratic on the transformer greater than
one. Vor example: A_ transformer
marked having a turns-ratio of 2 to 1 is
one with twice as many turns on the sec:
ondary as on the primary. ‘The imped-ance method for coupling two vactum
valves does not have the same propertvof multiplying voltagea nossessed by
the transformers. With the same
valves it is impossible then to obtain
4s much amplification per stage by this‘method in comparison with the trans.
former coupled combination, and forthat matter the resistance coupled com-‘bination is in the same position, per-hans worse. Using the so-called high"Mn" tabes, however, this comparison
ig much more optimistic. Resistance
coupled and, in some cases, choke coil
amplification, is most effectively
accomplished by the use of tubes hav-
ing a high amplification factor or"Mu." With such tubes the amplifica-tion per stage approaches the value ol-tainable in transformer coupled ampli-fication.
Personally, Io would place the rela-tive methods for securing inter-stagelow frequenegy coupling in the follow-ing order as regards their all-aronnd
qualifications. Transformer coupling‘first, with this method jn use if the
transformers are of good design and
construction, and the valves are suitedto them or to the loads which they areto handle, the B and C battery yaluesheing carefully selected, this perticn-wr method leaves nothing to he de-sired from any point of view. The im-
pedance coupled methel is next, if thechokes are of good desizn and the cor-rect valne of condenser is inserted be-tween the grid of the next succeeding
ralyve, also a grid leak should be provided for between the erid of the next
succeeding valye and filament ‘This
method gives very good reproductionin Inv opinion equal jn quality to thetransformer counled combination, but ‘tis not so powerful, stage for stage, us-ing the same vyalyes and battery volt-
ages. With regard to the resistance
counled method, vou will find that this
method is considerably weaker — thaneither of the two previous methods, infect, it will take three very good ctawecof resistance coupled amplification to
even equal two of cither the forecoing
methods. The tone from the resistance
coupling is auite all rieht, but in meoninion at its best it is not the ecualof the transformer oneratine under theconditions which I have already cun-
nicrated.ven asenming it to be the equalthere is still the weakness of it per
stare, and in addition this method jsrather wasteful, as it reauires consider-
"bly more B battery pressure to seearehe Lest results from it. Taken allrevw], then, the transformer method icstill ean) to anv, and a geod dent
~tronger than cither of the other twomethods, but do not ree too hich a
ration of {nrns with fhe traneformes
method if the best results are desired
The prime idea showid Le quality. oftone,
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The Children's Corner
ByARIEL

-and I’m not going to breathe a word till it is.

Dear Radio Children,-The result of aur last Painting Competitionwill be announced next week, and it is going to be terribly hard to
decide which is really and truly the best. The work sent in so far is
much hetter than any we have had before, so I really think you
have been making use of. the hints on painting I tried to give you
in one of' my letters. Anyway, the result does you all credit; my
one regret is that the painted pictures*cannot be reproduced in our
corner. Never mind, we have the satisfaction of seeing our Zoo
grow in beauty(!7) and splendour, one by one, like the animals walk-
ing into the Ark. I rather think Mr. Noah would have been a wee bit
staggered if some of our specimens had strolled into his menagerie
instead of coming to our zoo! .
Are you all very interested in the Carillon that is soon coming to
Wellington?. Won’t it be wonderful to hear it broadcast all over
New Zealand? ‘The boys and girls of Canada had a wonderful timeon July 1, which, as you may know, was the Diamond Jubilee day‘of Canadian Federation. A new Carillon has been installed in the
Victory. Memorial Tower of the House of Parliament at Ottawa,
and the very first peal was rung by the King, by means of an electrical
signal from London. Isn’t that wonderful to think of? The peal wasbroadcast all over Canada, so that’ millions had the opportunityof hearing it.
So many of my boys and girls write and ask if they may "join"our corner, so I have decided to give all of you something verydefinite to "join." I have been thinking about something you wouldall love te belong to, for some time now, but it isn’t quite ready yet
d However,soon now I will tell you about it. Aren’. you curiousto know what it is? It’s a lovely surprise for you, and ifyou all keep your ears and eyes wide open (do ears open?) you'llknow very, very soon. I hope you will read the notice in our Cornerabout the 3YA Uncles, so that you will know when to listen for them.Thank you all for your letters, My love to you,ARIEL

3YA UNCLES
This week the two uncles at 3YAwill change their nights. At UncleJack’s request, and by arrange-
ment, he will take the children’s
Sessions on Mondays and Thurs:
days, while Uncle Sam will be on
the air on Wednesdays and Satur:
days. Uncle Sam also takes the
children's service on Sunday even-
ing.

PUZZLES AND TEASERS
SOMETHING TO DO.

i, Cut out five pieces of cardboard ofthe same size and shape as A in the
diagram, and another five pieces the
same as B, Then see if you can iit
them together to make a perfect square,
Every piece mist be used, of course.
2. Draw nine dots on a piece of paper
just as I have done here. ‘ake ,your
penvil and see if you can cross ont all
the nine dots with four straight strokes
Each of the four strokes must be a
straight line, and yon are not allowedto take the pencil off the paper until
you have crossed them all ont, but youcan begin and end wherever you like.

Solutions Next Week.

MORE MISSING E’s
There are seventeen missing e’s wait-
ing to find their proper places to makea sentence containing good adviceabout the Ten Can
| you find out where they go?
PRSVRYPRECTMNVREPTHSPRC
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DOUBLE ACROSTICS
Do you know who made the veryfirst double acrostie puzzle, and how
long ago it was made, and why they
became so popular? It is said that thefirst double acrostic was composed byan Tinglish clergyman in 1556. Single
acrostics, of course, are years and yearsolder thas that. Double acrosties be-
came very popular because they were afavourite pastinie at the Court of Queen
Victoria, and also because she herself
was one of the first inventors. She
used to write them at Windsor for the
Royal children, Here is one of OneenVictoria’s double acrostics—A city in Italy,
A river in Germany.
A town in the United States.
A town in North Ameriea.
A town in Holland,
The Turkish name for Constanti-
nople,
A town in Bothnia.
A city in Greece
A circle on the globe.
The initials form the name of a town
in England, and the finals (reading up-wards) tell wou what that town is fam-ous for, Who is good at geography?
Get out your maps and see how manyof you can send 'me correct solutionsHave you ever wondered why it is, call-
a an "acrostic??? ‘The word is ofGreek origin, and its meaning is ‘firstletter verse.’ It's always as well to
know Tow things come by their names,isn’t it?

AN ALPHABET PUZZLE
ITere is an absorbing puzzle for the
bigger Radio children. It requiresquite a lot of thinking, so just sit downquietly one wet day when you are badly
wanting something to do and try tomake a perfect sentence ont of the
twenty-six letters of the alphabet. Itis impossible to use each letter only
once; there ate not enough vowels, buttry to form a sentence with the fewest
possible extra letters. Hete is an ex-
ample for you; "Pack my box with fivedozen liquor jugs,’? This sentence hassix extra letters-one e, two i’s, two
o’s, and one u. Can you improve onit, and use less repeated letters? Sendme your efforts. It will be interestingto see who can make the best complete
sentence,

Photo, Webb.

ANNA ROSE HALL,
wife of Captain J. S. EH. Hall, the
newly-appointed principal of the
Children's Department of the Radio
Broadeasting Company, to whom
listeners will look for organisation
and improvement in the children's
sessions from all centres.

RIDDLES IN RHYME
"Charge, Chester, charge! On Stanley,ont?
Were the- last words of aiaIf I were put in Stanley?s

,

placeWhen Marmion urged him to thé chase,In me you quickly would deseryWhat draws a tear from many ai eye.
Answer: ON, J, ON,
{ plucked them in the forest as they
vrew!
I held them in my hands and gaye to
you;
But thowel vou took and east them on
the floor,
They cling unto my hands for evermore.
Ob, could YT fut behead them, they’d
Le freed,
And I conld give them unto those in
need.

Auswer: DPalms--alnis,—

BURIED TOWNS
| ‘fhe names of some well-known towns
are buried somewhere in these sen-
tences. Tow many can you find?
1. The river was lovely on summer
nights in spite of midges (two towns).
2. Why she shonld choose such a
drab rug, Esther could never discover
(one town).
3. He spoke in a whisper that could
be heard from cud to end of the attic
{two towns).
4, Often by leaving off your tunie or
knitted sweater you eatch cold (two
towns),
§. In the acre we planted last No-
vember nearly every ear of wheat rot-
ted (three towns).

A BED-TIME STORY

MOUSKY BIRD.
There ouce was a mouse who lived
at his ease in the wainscot of a small
house, where there were no cats. He
really ought to have been very happy,
because he knew how to get bread-
¢rumbs and sugar, and all sorts of
nice things from the Jarder, without
being noticed. Every morning, as hestarted ont to forage, his neat littlewife would kiss him good-bye at thedoor hole, and warn him against traps;
and every time he came back she
would smooth his coat and make sure
that his paws were quite dry. But one
day, in the meadow, he saw a whole
flock of swallows flying a-s! spmingabove the grass. So graceful ansbeautiful they looked that Mousevcould think of nothing else. ca!must fly; I must be a bird!’ was alt
he could say, and he wandered about
repeating this over and over again, "'E
must fly---" "Certainly," said. a
piping voice .so close beside him that
Mousey jumped. It was a gnome who
lived in a tree at:the foot of the hiltand did all sorts of magic, -‘Certain-ly," he said. ‘I can easily fit youwith oa pair of wings."
Mousey was so delighted he couldhardly squeak. "Oh, he cried, at last,"T shall be a prince of birds." Thegnome took his magic wand and moil-
ed and toiled, and toiled and moiled,for quite three minutes.
"There,’? said the gnome, proudly.
Mousey sprang up, and, wild with ex-
citement, flew off to the swallows, He
had got wings, after all, but he didn’t
know he was only going to be a hat!"Who are you?" asked the swallowe:
"T am a swallow," said. Mousey. "TF
am prince of swallows.’?
The real swallows began to laugh.
"TTa-ha-ha ! You are only an ugly
Mousey-Bird! You had better hideduring the davtime, or you will have
every bird in the skv laughing at von.
Ha-ha-ha!’*
"Oh, dear,’ sighed Mousey. ‘Tf
they are all going to laugh at me like
that, I had bettér he a nightingale,
and come ont after dark." He found
a corner of a barn to hide in, and
when it was quite dark ilew to the
nightingale wood."Who are you?" said the night-
ingales, "I am a nightingale," said
Mousey. "I am a prince of night-
ingales." The real niehtingales were
not quite sure, "Tn that case," thev
chorused, ‘you must’ have a_ better,
voice than anv of us. Let us hear -*
at once!’*
Mousey opened his mouth, but the
squeak that came ont of it was so
thin and high that if it had not -been
a sound vou would have said that **was an invisible squeak. ‘The night-
ingales
eurgled and nearly burst wit?

laughter. 7

"Wa, ha, ha," thev twittered, "von
are culy a ragged Monsey bird, with-
out any ear for music. You had bet-ter not come out at night, or every
nightingale and ow! will make fun ef
vou, Ha, ha, ha!"
"Oh, dear, oh dear me-"? sighet
Mousey, more deeply than before. I
may not come out by day, and I maynot come ont by night, and every-
body’s laughing. I had better be »monse again.’?Ie flew bavk quickly to lis mdnse-
hole and peeped through the door,"Who’s there?" said the shrill voice
of his neglected wife. ‘ft’s your lony-
lost Mousey," squeaked the, truant,"and-and Iam the prince of mice *
he added, very weakly indeed.
"Prince, did you dare to say? Comeinside at once!’
Mousey scrambled and scratched,
but in vain. His wings were too big
--they wouldn’t go through the door-
hole. His wife came scurrying up."Who’s this?’ she cried, and then
burst into tears. "Oh, oh," > she cried.
"You are not my husband at all. Mv
Mousey kin had such a fine tail and.
whiskers, and you have none at all;
he had not nearly such big ears, ancinstead of those clumsy wings, mr
Mousey-Pousey had neat little paws fe
me to drv. I mnst have some paw"to dry. Ob, oh, 1 must get anothe-
} husband.’?
Poor Mousev did not know what to
say. ‘‘Won’t I do?" he wailed, quite,
quite humbly.
"No, indeed," decided his wife se-
verely, looking at him with a needle
eve. "IT wonld much rather have a
gvod mouse than a bad bird, and yoa
— swell, you’re just a Mousey-Bird."
Mousey flapped sadly away. ‘I’m
just a Mousey-Bird," he said, and then,
quite by force of habit, "I am a princeof Mousey-Birds!"
Mousey wondered whv on earth hehadn’t thought of that before. He for-got about the birds and the mice, and
by day, by night, hung lead down-
wards im a corner of his, dusty barnin the very best Mousey-Bird manner.
Ah, but at dusk how he danced and
itueked and twirled in the funny vel-
vety light! He snapped at enats andflies, and squeaked with delight so
finely that no one could hear him. It
certainly was an invisible squeak, andhe certainly was a prince of Mousey-Birds!
And in the circumstances I think it
was the very best thing he conld be
-don’t you?
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MISSING WORDS
In the verse below fill in the four
missing words. Iach of these words
is made up of the same four Iettets
arranged in a different way in each
case: .

As... old woman on.,.. bent,
Put on her... . and away she went;
"Ah," said she, as she walked away,
‘Tfow shall I manage to... . to-day?

Auswer Next Week.

There was an old person of Hurst,
Who drank when he.was not athirst,.
When they said, "You'll grow fatter,"
Ife answered, "What matter?"
That globular persan of Hurst.
Sent in by George Best.


