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THE LOOP AERIAL |

THEORY OF OPERATION

CORRECT DESIGNING.

The loop aerial is a very Interesting
device, It is guite different in its meth-
od of operation from the -outdoor aerial.
‘The -outdoor aerial is in effect nothing
more nor less than a condénser. If is|
a very large condenser, to be snre, so
far as its physical dimeénsions are con-
cerned, but electrically it is a relatively
small condenser, The loop, on the
other hand, is an inductance. , This
fundamental difference between the two
is the reason why it is necessary to use
different methods of tuning in the two
cases. : : .

There is a very close parallel between
the ordinary direct current generator or
dynamo and the loop aerial exposed to,
passing radio waves. In the dynamo a
number of .coils corresponding to the:

ladp aerial are rotated in a powerful

magnetic field. The purpose of rotat-

ing them s in order that they may:

move with respect to the field and thus
bave a voltage generated in them,

. LOOP ACTS AS COIL,

In the radio case the loop, acting as a
coil, stands still, but the fiel@ moves
swiftly past the coil, thus accomplishing
the same result. The speed at which
the field moves cannet, of course, be
varied and is always the speed of light;
that is, 186,000 miles per second

Let us see now what form of loop
would have the greatest voltage gener-
ated in it by a passing radio wave..Let
ns think of this radio wave as very
much like great smooth waves on the
ocean, which move forward with a verv
definite velocity. The turns of wire on
our loop aerial are necessarily in series
with each other; that is to say, they
form a continnous winding.” If the
maximum voltage is to be generated in
any oné turn of the loop then the volt-
age generated in the two sides of this
tarn shounld be in opposite directions, so
that they mmay add and not oppose each
other.

If the voltage generated in both sides
of the loop were m the upward direction
in any one instance then these two volt-
agres would cancel each other, bat if the
voltage on one side of the turn ‘was up
and on the other side of turn it was
down then thev wonld add, and if the
loop were comnnected to 2 receiver 2 enr.
rent wounld flow around ilie turns of the

loop
A QUESTION OF SIZE.

Now, in order to have the voltage
generated on one side of the loop in the |
opposite direction to that generated on
the other side of the loop the
loop would have to be one-half a wave
lengtli long; that is to say, it wonld
have to be long enough in the horizon-
tal direction so lhat one side was in the
crest of the wave when the other side
was in the trough of the wave. Since
the distance between the crest of the
wave is the wave leneth itself, then the
distances from the crest to the trough is
one-half the wave length. :

The higher the sides of the loop are,
that is, the longer the vertical wires are,
the greater will be the voltage generat-
ed, and of course the voltage getierated
in cach turn is added to the voltage gen-
erated in all the other turns.

HOW LOOP FUNCTIONS.

But a loop one-half a wave length long
is quite ont of the guestion. It wonid
be as long as a steamship and almost as
difficnlt to bandle. The loops which we
are using every day are of quite res-
sonable’ dimensions. They are only a
few thausandihs of a wave length long.
How do they function? In order to
answer this guestion let us ask ourselves
how we wonld build a coil of wire in
order that absolutely no voltage should
be generated in it by the passing wave.

The only way in which this could be
accomplished wonld be to so build the
coil that the same voltage would be
generated in both sides of it and that
the voltage generated in the two sides
would be opposed o each other This
wonld give a complete cancellation and
1o voltage at all at the terminals of the
ioop or coil. .

Y is obvious that the only way in
which this could be donie would be by so
arranging the loop that it had no length
at all. That is to say, arranving it so
that the iwo sides were exactly in the
same position in space. This wonld
mean that the horizontal wires across
the top and bottom of the loop would
cease to exist and the Icop would be-
come nothing but a wire laced up and
down between pegs on the plain surface
of a hoard.

TO OBTAIN VOLTAGE.

Tf there is any distance at all bhe
tween the two sides of the loop then
there .will be some difference, not in
the amounnt of voltage generated in the
two sides, but in the time at which
this voltage is generated, and there
will consequently he some voltage at the
terminals of the loop. since complete
cancellation of voltages cannot occur.

3f the loop is rotated so that its hori-
zontal wires are at right angles to the
direction in which the signal is coming
then the loop haz no lempth so far as
these signals are concerned. The pass-
ing wave strikes both sides of each turn
in the loop at exactly the same instant
and the voltages generated are there-
fore equal and opposed, and there is no
terminal voltage. This is of course the
fact which gives the loop antenna its
very wsefnl directional property.

In auplying the loop gerial te an
actnal radio receiver it is pecessary that
provision be made to tune it to Teson
ance with the desired signal, This is
accomplished by means of a variable
air condenser, and since this condenser
has a very definite maximum capacity
the amount of inductance which the
Joop can have is also limited.

BEST TYPE OF LOOP,
The specification for the best loop
acrial, thevefore, is that it shall have
just as many. turns as possible, each

THE N.Z, RADIO RECORD

LISTENING-IN. ON
| TRAINS

B e

RADIO ENTER-

CANADA'S
' PRISE

Frpmm———

ERNTHERTAINMENT ¥FOR
PASSENGERS.

Despite the fact that the train was
speeding along at more
miles an hour on its way f{rom  Boston
tor Montreal, regardless of daylight
and the hilly country throngh which
the road lay, passengers in the par-
jonr car were being entertained .in a
most novel fashion, From the loud-
gpeaker at the end of the car issmed
forth music from New York and
Schenectady with a volume which was
easily heard by the passengers in the
rearmost seat.

closely to the concert, he had but to
put on the earphomes which hung be-
side his -seat.

As nightfall gathered and the music
became even louder, reception im-

i proving withh a resnltant g -Yer choice

of stations, a feeling of admiration and
-awve pervaded the train, To pick up
entertainment such as this, with as
good a quality of tone and as small

an amount of interference as one has’

in one’s parlour at home, ceemed it
credible.  The most sceptical on the
subject of radio on moving trains
would have been enlirely convinced.

The Gevernment-owned railway of
Canada operates on its xpmns  from
coast to coast 76 trains equipped with
receiving apparatus. Practically any
of the longer trips in Canada may
now be made more pleasant with the
entertainment afforded by} e radio.

BOX AERIAL USED.

A bex aerial extending ihe length
of the cat md about seven inches
ahbove the metal roof, is unsed. The
aerial i5 supported on glass insulators
above the roof of the car, which is
used as the earth for the receiver,
Ahus allowing but a very short distance
between aerial and earth. At the
place nearest the position of the radio
receiver the aerial is tapped and a
lead-in bLrounght to the set,

The rveceiver is housed n an wup-
right cobinet, heing a separate nnit
loosely placed in the container. Above
and below the place for ihe receiver
there is room f{or batteries and acces-
sory apparatus, while on top of the
cabinet is the cone loudspeaker. )

As mentioned before, there is a pair
of earphones plugged in at each seat,
the fittings for these plugs being spec-
ially built into the car, and the wiring
to the receiver is behind the panels.
The number of phones used varies as
to?the number of seats, from 98 to
40 being used. These are connected
to the receiver in sets of five, each
five ’phomnes being hooked up in ser-
ies, and each s€t in parallel. A special
transformer on the ontput terminals
of the set leads to these ‘rhounes.

Tn most of the cars the receiver
used is a four-valve reflex, doing the
duty of a six-valve set, snd fitted
with 3 three-stage power amplifier for
use with the loudspeaker. This re-
ceiver is specially made for the rail-
way company, and is not found on the
market, although at one fime it was
among the sets on sale to the pub-
Hie, The choice of this set and the
five-valve neutrodyne of the same make
on the newer cars, such as the Bos-
tor-Montreal, was only made after ex-
haustive tests had been conducted
with a great variety of receivers.

SUPER-HETS. USELESS.

Loop aerials and super-heterodynes
were found to be useless on moving
trains, especially on the steel cars
which make up the majority of those
on the Canadian lines, There are
still sets being tried omt for new
cars, and all the cars being built as
parlour cars are now wired for radio
while under econstruction.

To ensure the passengers’ good rte-
ception, a radio operator is carried om
each radio-equipped car. These opera-
tors are, in the main, young men,
specially trained to use the radio re-
ceivers on the trains, and hnow fo a
nicety what to expect on a ran, and
whese to find stations quickly withont
picking up too much interference from
telegraph and power lines.

TUNNELS CAUSE FADING.

It is interesting to lsten eritically
to the' concerts when going through

cattings, tunnels, and over steel
bridges. Fach of these structures has
a tendency io blot the music out,

sometimes noticeably, and at other
times barely perceptible. ™ower lines
also cause some trouble, and at some
stations it is necessary to tnrn the
set off on account of Interference
caused by the telegraph instruments.

Although a few railroads in the
United States also carry adio-equip-
ped cars, none of the companies have
rome into the system, in the same
manner as -the Canadian National
Railways Trains operating into the
United States from Canada are now
being equipped.

turn, being just as long as possible and
just as high as possible and still have
fio more than the reguired maximum
inductance. The higher the loop is the
greater will be the voltage generated n
each gide ‘of each turn, and the longer
it is the greater will be the difference
in time at which these voltages are gen-
erated in the two sides of the loop, and
consequently the greater will be the volt.
age at the terminals, but it must not
have an inductatice value greater than
that reguired for tuning,

In order to get the maximum nuns
ber of turns for a given inductance
which is what our loop requires, the
turns shonld be wound just as far apar!
ag possible. It is fornd that this spac
ing is best accomplished by winding the

loop ont a frame which has the form of
a vertical cylinder.

than forty |

And if at any time:
‘any passenger wished to listen more.

The Children’s Corner

" By “ARIEL™

Dear Radio Children.—1I am keeping Uur xco open for another week
1o allow belated “Surprizes” to come gtrageling in!  So many animals

arrive just as the door ig shut.

“The “Squealer” we have in our

Corner this week, drawn by Ronald Sutton, was a “late bixd,” bat
I thought, you would all like to see him. He is really perched on the
top of a very, very, long aerial pole, but we had to cut a lot of it off
to get him in!, I think he is rather a dear little chap in spite of the
horrible din he is capable of producing? Have you all been having

a shot at Big Brother Bill’'s Limerick Competition?
to hear them over the air, isn’t it?

)

It is great fun

Our Poem Prize has been won by Eileen Hurrell of 134, Fisher
Street, Beckenham, who has written about her little dog “‘Spot.”
.. 1 bave been so interested in the smaps some of my Radio
Children have sent me. One day I must make a picture gallery of
them for Our Corner.—Love te everyone,

4

SO 11 )
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| v Husheen,  Husho,
Hush end lllalo,
Hysheen,  Husho,

*Pronounced “Fush-een”

THE SQUEALER

The “Squealer” sits on the aerial lops,
Squealing wwil he wearly drops,
When someone tunes his set wn wrong,
Old “Squecaler” is sure to come trolting
along.
—Ronald Sutton, Invercargill.

THE PRIZE POEM

“SPOT.”

He was just o Nile doggy, with a
wriggling, stumpy toil,
But if you were to call him, o come,
. he wonldw't fail;
I loved this little doggy, stumpy fail or

not,

And half of my coffections were given
to our Spot.

He never could agree with ewr fiuffy
Perstan cal,

But, as he was o dog, it can't be won-
dered at!

e would chase her down the garden
and then ske’d climb a tree, .

Looking wery disgusted he would then
velurn o me.

Id tabe him ito the river and let limn
have ¢ swint,

I remember well how cogerly he'd take
6 big dive in;

Then I would take him in a punt for
a jolly riwer ride,

For he always was se happy when
nestling by my side.

His dear big doggy eyes would look so
tenderly at tnine,
And from “heir great brown depths pure
foithfulness wonld shive,
Sometimes he'd catch a rabbit,
looking up at we,

The expression on his face would soy,
“Here! Take this for your tea”

He lived to quite o ripe old age, and
when he died of lasi

I though my heart was breaking, my
tears fell thick end fast;

And now out in the garden is a lLittle
flower-grown plot,

With a stone on which is writien, “Here
lies our doggy—>Spot.”
~Filecn Hurrell (aged 14 years).

and,

THE DISHONEST DAIRYMAN

Can you make sense of the following
by inserting the letter “I', repeated
as often as you like:—
FTHNMLEBRNGSLELC

I TTN, THNEKLLSEKMT,

MXT,TLLTSTHN .

1his is not nearly so hard as it
looks, Start off with an *I" Defore
the first “F,” and make the word
“H»  Then just put in '8 where
yon find' they will make words,

gm:mnrm:m;rA, Radio Rymexmmmmm
' HUSHEEN,

Oh! who i this thet softly lics

At my heart’s door with drowsy eyes,

While shadows o'er the sunset skies
Steal silently and soom, O}

*Husheen,
Hush ond lllglo,
Husheenn, Husho,

tHush go ciwin go lo!

It is sy sreasure noon and might,

It is my heart’s love ot first sight;

Oh, joy!t to press thai cheek so light,
And to my wee one croon, Qf

- Husheen,
Hush and lullalo,
Husheesn,

Hush go civin go lo!

Now the dusky night creeps down
O’er sleepy siream and heathey brown,

High above the dreamy fown
There floats the silver woon, O!

Hush go ciuin go lo¥

‘Hush softly till down,” pronounced “Hush guc kyune gul lo*5

ARIEL.

[

Hushe,

V1 O 1M R K

Husho,

Husho,

—Francis A. Fahy.
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A BEDTIME STORY

Elizabeth was a most industrious
girl. She could sew frills on her aprons,
plait her own hair neatly over her ears,
and she always dressed her children
beantifully and made all their clothes
herself.

There were four of them: Golliwog,
Peg, Meg, and the Midget. Golliwog
always wore a tidy red coat and blue
trousers; Peg had a beautiful tartan silk
dress; Meg wore white, because Eliza-
beth thought it snited her round rosv
face; and the Midget wore nothing at
all because he was Elizabeth’s niew babv,
and she had no time to make him any
clothes till she had finished the scarf

| that she was knitting for her Grand-

papa.

"“Two plain, one purl. I really must
get it done.”

The garden looked very, very tempt-
mg through the open window, but
Ilizabeth kept on patiently kuitting.

The children wete sitting at her feet

jas good as gold, and Elizabeth was

amazed to see Golliwog snddenly get
up, pull at her skirt, and say: “Eliza-
beth, that’s such a dull song you're
singing—Two plain, one purl!
go into the garden and dance.”

And then Peg rose up and said: *No,
let’s skip,” and she tried to snatch
HHzabeth’s wool for a skipping-rope;
and Meg, smiling sweetly, began to
make a cat’s cradle with the wool on
the floor; and the Midget got up and
played football with the ball. And the
odd part of it was that Rlizabeth
counldn’t answer, becanse her head felt
ton-heavy, and then began to nod in the
silliest way, and she felt quite sure
somebody was sitting on her eves.

She knew nothing else untit a fly
tickled her nose and she saw the room
again.

The children were all silting at her
feet as good as gold. Golliwog locked
solemn, Peg prim, Meg amiable, and the
Midget so small that it seemed impos-
sible to believe he had ever shot a foot-
ball into goal,

But something so annoying had hap-
pened that Elizabeth clasped her hand<
m dismay, and cried:

“Oh dear! I shall have to do it ail
over again!”

The knitting needles still Jlay in her
lap, but every stitch of knitting had
been undone as well as the ball of wool,
and it was all twisted round the legs of
the chairs and tables. )

Then Janet came in with tea, and
cried: "Well, I never! What a mess!
Who did that, I’d like to know "

“The dolls,** declared Elizabeth.

Janet said Elizabeth was talking non-
sense. ‘The dolls said nothing at all,
and the people next door said: “Oh,

[ Micky, where have you been?” when

their black kitten came home to tes,
very tired, :

BRUIN GOES SHOPPING.

A bear got loose from the Zoo, and,
strolling along a street in the town, he
wandered into a draper’s shop, to the
great alarm of the assistanis, who were
too frightened to guess what he’d
come for, What Bruoin really wented
was muslin (muzzling) ¥

THE LAREK AND THE CAT.
*Whent js a lark like a cat?”’
*When it purrs, of course.”

"“Does it ever purr?? v
"Snrely you have heard of the lark-
spark®

HARRY'S RESCUE

This is a little story written by
Peggy Parqubar, Mtf. Hutt, about the

] little Fijian bhoy seen in the advertise.

ment for' Rylaund’s Wire, -
‘Once upon a time, -in ¥iji, there

[ lived a poor native boy called Harry.

His clothes were in rags and his feet.
were bare, e did not..mind this,
because it was so hot there, .

Be was an orphan, and lie thought
noboedy cared for him,

One day, while he was walking atong
2 street in one of the popular towns of
Fiji, he saw a litile git? 1ush ont indo
the street. In a flash he was after
her and just had enongh time to carry
her safely to the pavement at the other
side of the street hefore a speeding
motor passed by, Thus this ignoran
Tittle child would have been ran- over

{ had not this clever native hoy saved

her. .
Svon, beside him stood the thankfr’
mother. 8he asked him where he Hved

{ His reply was: “I have no ‘ome, ne

money, and T am only a miserable little
orphan,”  Farry sobn found himsel’
being, taken home with the child and
her mother,

They arrived at the house, and the
father, hearing of the rescue, -offered
Harry the job of helping him to selt
wire.

If he did this, the father said, he
would give him food, clothing, and o
guod and comfortable louie.

Harry, thankful of food, - withomt
clothing and 2 good home, thanked the
kind father so mucli that tears eame
into his eves, and lLie now hegan i
fcel the loss of his own dear father an
mother, .

“THE CONVERT”

A story written by Bruce Jones, Mus-
selburgh, Dunedin, about one of the
series of advertisements of ‘“Three
Castles Cigarettes.”?

There was otice a2 lady who wore an
old fashioned dress—a crinoline. She
was shocked and very indignant about
the presenf habits and faghions, espec-
jally. the short dresses and cigarette
smoking by the voung ladies of the
present day. There was a vast giffer
ence between ilie crinoline and the
present day dress, as anvone will see

j1f thev stndy the old photographs.

This old lady, who, by the way, was
called Fannv, was offered a cigarette
by one of the voung ladics. She felt
s burt by this insult that she cracked
her on the head with her parascl. The
cigarette was knocked ont of the young
girl’s mouth, then she ran away. The
old ladv picked up the cigarefte, and.
for curiosity, had a pulf. &he found
the smoke verv nice, and continued to
smoke the cigaretie. She was so
nleased with it, that she noted the
nama—"Three (astles Yellowy” It is
safe to sav that this lady was a convert
to cigarette smoking,

LETTERS

Dear Ariel,—It is a wet day and I
did not know what to do witll myself,
so I decided to write to vou for the
third time. We have heen having sum.
mer weather lieres s it fine in Wel

Let's

lington? On Tharsday night we had =
friend who wanted to hear a lecture
from 2YA, Dbut, sad to say, there was
static. Yater, we turned on Auckland,
but there was still static. I then went
to the.door and saw mot a star in the
sky. Our friend was disappointed, and
so were we. Have youn ever spoken on
wireless vet? I am looking forward te
the results of the story competition,
and also to see the squealer. I am
very sorry that cricket hias come in, as
T prefer football to any other game, bnt
when the summer comes I shall go to
camp with the Boy Scouts, as I left the
Cubs and was promoted yesterday week.
One of the Scouts i{nld me we are go-
ing to the White Cliffs, a distance of 18
miles. We are holding an entertain-
ment on Thursday night, about which
T shall tell vou in my next letter.—
GEORGE BEST.

Dear Ariel,—I suppose the “‘wireless
700’ js getting nearly fisrished by now,
Y like all the animals, which have heen
drawn for our cornter. I :m sending
vou my. painting and some Limericks.
T do wishh we could have a cross-word
puzzle. I am sure evervbody likes
them. Love to ‘‘Our Corner’” and best
of wishes.—A loving reader.~NANCY
McNIE.

P.S.—Many tbanks for publishing
my Limericks in the *Radio.”

Dear Ariel,—~I was so pleased to
know I won ihe painting prize, and I
hope that some of the others will have
a chance of winning a prize another
time. This is the first time 1 have won
a prize, and I just love painting. T am
sending vou a picture of myself, and #
vou like vou may put this picture in
the Children’s Coruer of the ‘"Re-
cord.”” T have a cat called Tinker, and
ghe is a dear. Thank von so much for
the hook—HAZHL HOWARD,

Dear Ariel,~Thank von verv much
for the prize awarded nie for the
“Fadout,” T regret that I have been
so long in acknowledging it. Y am
going to learn boxing for a quarter, 1
think it is grand ewxercise. I am in
standard VI, and I go to the North In-
vercargill School. My teacher, whose
-name is Mr, Charles Blike, used to live
in Wellington. Tiis chief hobby i%
painting.~-RONALD SUTTON.

LIMERICKS

There was once a young man oul at
Kew,

Whose aerial got somehow askew,

He climbed up the mast,

To make the end fast,

And that is 4lie last that hie knew!

‘Ihere was otice a4 young man at Broad
Bay
Who “Iistened in® day afier day;

When he heard Brother Bill,
He took suddenly ill,

Since then he has shumned 4VA,



