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FADING
iContinued from page 1)
‘WAVE INTERFERENCE,

In grder to picture the process, let
the reader refer to Fig. 8, where the
two. paths are represented, It us
siippose, o niake the calenlndion casy,

| The most ebvieus explanadon of fad.

angle of the downcoming fays not con-,
stant,

“fog wonld bé to - ascribe it to the fre-
queney-variation of the transmitter, but
a little thought will show that it wonld,

he upstable by a full metre. An al-
F ternative . theory, and one which has

that the wavelength is 500 metres and
the distance between the two stations

be a poor station indeed which wounld §
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Heaviside.  The galvanometer deflec-,
tions are in opposite idrections. This
result is one of particular interest to

a possiblg solution of
lem.

A COMBINATION ANTENNA.
it is mot too well known that a com-
‘bination of loep and. aerial provides a

the fading prob-

ntef with wide acceptance, is that rapid
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. Whis dizgram illustrates the eir-
‘tiit vsed by Dr. Appleton to measure
the tading of signal strength,

100 kilometres (100,000 metres) ; there
will be, then, 200 waves in the direct

path,. If the reflected wave traverses
exactly fwice the distance, the two

waves will be “in phase”; i.e., vibrat-’
ing similarly at the receiver, as pic-
tured in Fig, 24, Since the crests
of the waves coincide, the two waves
will assist each other and the recep-
. tion wili he good.

Suppose, now, that the radio-station’s

wavelength is changed from 500 to

408.75 metres. [t is easily calculated
that we will have 200.5 instead of 200
direct waves, and 401 instead of 400
indirect waves. The extra half-wave
chianges conditions, as shown in Fig,
2B.  The waves will arrive; “out of
phase,” vibrating in opposite directions,
and tend to annul each other, If the
" wavelength be further decreased, we
have another maximum of intensity,
and so on.

Professor Appletod arranged with a
broadcast station that its wavelength
should .be systematically and tegnlarly
varied through a small range, say, ten
metres, in the period of half a minute.
The coils unsed on. the receiver were
. specially wound with lhigh-resistance |

wire, so that broad, flat tuning swas

obtained. The results showed definite. |
-1y the maxima and minima predicted ]
by theory and furthier enabled the emin.
- ent investigator 4o place the height of
the Heaviside layer at about 50 miles,
He obtained also some results which

indicated the presence of some friple- |

" reflected rays. He also found that the]

| Sunrise occnrred at 4.04 a.m., and with

¥ the sround amd the reflected
waves reach the receivex’s antenua in
phase (fig. 2A), veception will be good,
but H they arrive out of phase (as
in fig. 2B), reception will be greatly
lessened.

vatiations in the height of the Heavi-
'side layer are the cause of fading. It
will be shown later, however, that this
view is untenable,

RECEPTION AT SUNRISE.

The effect of daylight was extremely
well shown. The observations were
taken respectively at 8.51, 4.47, and:
512 am., and illustrated the type. of
‘fadirg at the tramsition period, from f
dawn to sunlight.,  The wavelength |
of the transmifter (375 metres) was
gradually increased Ly ten.  During
this stage the intensity of the signal |
varied periodically, and the changeés
were exactly duplicated as {he wave.
length returned to its original valne,

it came an. increase im atmopheric
ionisation, a lowering of the Heayiside
layer to a height of 3D miles or so,
and a consequent “attennation’® (thin-
ning out}) of the reflected ray. Tle
fading was less at this time.

It has been nrged by some that the ]
reflected ray, instead of being deviated
vertically, as in Heaviside’s theory, has
suffered horizental defleciion jmstead.
Appleton has shown that if the first’

simple ineans of elmivaling sigpals

[

¢

radio fans; especially since it inéicates"

radiation,  Nevertheless, there is no

question but that it should be tried
Dr, Appleton’s researches have

thrown vonsiderable light on the cguses,

-nature, and elimination of {ading. His‘;

results are verified by experiments con-;
ducted over relatively short distances,
not exceeding a few hnndred miles;
.and it is uncertain whether or not the

at times. At 11,45 p.m, an orchesiral

1 () item was heard, This was similar

‘to the Chimese orchestra heprd from
2VA a3 few weeks ago. This is prob-
"ably a Japanese station, perhaps JIFP,
Tokio; it works on 35 metres. I conld
.not -get any call while listening; they
were still .on. the air when T closed
down at 1130 paa. Does anyone know
this one? “Au Japanese” was vepeated
at intervals.on ‘Thursday morning while

fading of a very distant station is to

‘This' diagram shews bow a radie
wave breaks up into a ground wave
and- a reflected wave, and the path
oach travels.

from one direction,  The sensitivity
of repeptiont of the ordirary anmbenua is
shown at the left, that of the loop in
the centre, and their combination at

the right. in a curve kuown as the
cardioid.

Dr. Appleton found it poessibie to clim-
inate the ground ray emtirely and stndy
the indirect ray by itseif.

The resnlts appear quite conclusive,
They show, primarily, that the inten-
sity of the reflected ray is by no means
constant; and that its variation is de-
- finitely allied with fading, This is
direct evidence against the view that
fading may be attribufed either to the
variation of the station’s wavelength or
to fluctnations in the height of the
Heaviside layer. We maust, instead,
postulate varying absorption of the in-
direct wave as the cause of the inten-
sity change.

During the course of tlie investiga-
tiop it was determined that the re-
flectivity of the jopised layer is small—
from 0.2 to 6 per cent.—hence it is

1 easy to see how a small chauge here

will produce a marked effzet in the
receiver. Dr. Appleton bas shown

centimetre must exist iIn the Heaviside

During the winter and during the night,

theory be true, fading should be strong- |

er om a vertical line than on a loop
antennay while, if the second be cor- |

-rect, the reverse should be the case..]
In an imvestigation of the guestion, he |
finds evidence decidedly in favour of )
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1 signal reception mmch steadier,
i ascribes his failure in obtaining com-

1ing to thr Tack of svmmetsy of ihe

when the jonising power of sunlight
is at a minimum, the reflecting region
becomes higher and more attennated,

possible, fading is more marked than
in daylight hours ‘or in summer.

Dr. Appleton has conducted some ex-
periments with a view to eliminating
- fading.

tem will not completely de away with
this irouble. Briefly, hie reasons thus:
‘ Since fading is shown to be due majn.

{1y to fluctuation in the intensity of

the atmespheric ray, it shouli be pos-

4 sible, by eliminating this, to receive |
a fairly steady ground signal, even inm -

thie night-time.

1 “WOBBLING” OF THE REFLECTED

WAVE.,

He wuses the same type of antenna
system  employed to suppress the
ground ray, and finds, on the whols,
He

plete success fo the variation of the

1 angle of incidence of the indirect wave,
1 as mentioned before; f.e., while he may

bhe able to stop a ray received at a

this when the inclination of the ray

is rapidly and irregularly changing.,
Since the suppressed-atmospherie-ray

rays

striking the grouni in a given

{ direction, it is also incapable of radiai.
1 ing waves in the same direction,

this type of antenna be used at the
transmitiing station, t¢ eliminate the

{ indirect ray at its origin, it may be

possible to_reduce or completely get
rid of fading; but Dr. Appleton, in

1 the absence of experimental evidence,

the
scheiue, ow-

is somewha: sceptical regarding

probable siccess of such a
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WELLINGTON.
20—937, '

“THE BLUE SPOTY
‘Qur Price 27,6

MARE YOUR GRAMOPHOND INTO
A TOUDSPEAKER
LAMBTON RADIO CO.

, (Opp. Bani.)

Phone 40552,
“Polar Twin” Complete £9 18 §
“Loowe" Bet (3 valves) ,, £0 158 6
“Regent” Receiving Bet, . £10 0 #
Oyystal Sets .....,..ftom 5 0
Mend 'Phopes, .. 10/~ 18/~ an@ 20/~
One Dozen doublessided GRAMODPIIONE
RECORDS, as s0ld at 4/- each, givea to
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FAXLOR & BARRIRON.

Employing a special device, |

that about 100,000 electrons per cubig ]

- layer to account for the observations.

| and, while longer distance reception is |

While Tie has attained con- |
- siderable success, he feels that the sys-

constant angle, it is imipossible to dJdo |

system described above will not receive |
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This curve Hlustrates the variations
in the intensity of radio signals after
sumset. 'The fading becomes more
marked, :

be atfributed to the game causes. We
shall look forward empectantly to see-
ing more of the brilliant results which
are being obtained by this eminent
mvestigator,

SHORT-WAVE WORK

MR, SELLENS HEARS NEW
: STATION.

I recently reccived a card from Mr.
W, I3, Coxon, the owner and operator

of the short-wave station OASAG,
Perth, says Mr, Sellars {North~
‘tand), He gives his wavelength as

53.9 uetres, power abont 200 watts.
He is now testing at 6,00 p.m,, W.A.
time, almost every night for a short
time. OWF, of the same city, accord-
ing to latest advice, is moyw broadcast-
ing their evening programme each
evening, from 8 o'clock, on 104.5 met-
ves.

On Saturday iorning, December 10,
ANE were giving a programme of
music, Volume was very loud, but
modulation coald be improved, 2XAD
and KDKA were heard in the afternoos,
and RFN in the evening, giving some
‘very good musical items, KDEA sign-
ed off on Sunday at 4.13 p.m., after
transmitiing items by the -—— Boys’
Radio Band, veocal and orchestral.

2XAF relaved a programme of musie]

froni the Walderf Hotel, New Vorx
City, and signed off at 12.3-a.am. B.8T.
Botl stations were lieard on the speak-
er, but not as strong as at times, 4AE,
Gore, 3\P, Ashburton, RFN, Russia,)
and 250, ‘Toibape, were also heard]
during the afternoon and evening. The
feter station was very lond, clear, and]
steady.

©On Monday morning. at 7 ax, 2ME
 gave their call and stated -they were
fooing over” to 8LO, Melbourne, Al
announsicemments after this were given as
SLO. AMelbourne, testing. Gramophone
items were given and were heard very
well,  They stated that wuntil further,
notice they wounld be testing- each Suil-
day from 1830 tifl 20.30, Greenwich
mean time (7 am.-9 a.m., Menday
morping, N.Z, time), on 32 meties,

REN was the only station heard dur-
ing the evening on short waves.

NEW FOREIGN STATION.

On Tuesdsy moraing {rom 6.28 o'vlock
till 7.80 o’clock a new foreign station
was heard on about 3L.3 metres at very
fair volnme, but decreasing as the time:
advanced, Several times I heard what
sonnded like “Alloal Alloal Alloa! An
Japancse,  Sometimes after a  slight
pause, “Au Japanese.” There was not
any music whilz ¥ was listening, bhut
just talk. Does any reader hnow who
this is?

At 7.30 a.m. 35V, Chelmsford, was
fieard testing.  Speeeh was only  just
audible—sounded like a lectnre first. A
pianoforte item followed, which was a
little better. RYN, 2A¢. New South
Wales, and ANHKE giving some - good
musical items, were heard during the
evening.

The station “An Japanese”™ {?) was

740 o'clock. 7The last words spoken
were “An Japanese.” During the even-
ing 2HM, New South Wales, and TCW |
were heard.  About 11 p.m. I came
across another strange foreign station
on about 33 smetres. A man’s voice.
was heard talking very rapidly and
foud, with a woman sayiug a few words

|

I3 AMPLIFIER

{the cal} was not heard.

heard again on Wednesday morning till |

iistening to this stranger. At 7.30 a.um,
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Combined Eoop Aerial System for

elimination of signals from ome
direction,

“the carrier of 58W was heard, but not
strong enough to get a speech of
music. 2WW, New South Wales, and
RFN were heard during the evening.

Friday morning found still angther
strange foreign station on abput 42
metres. Broken English was spoken,
Bt on account of Morse interferenee
could not wunderstand much, Some
Greenwich mean times were given, and
good might was said at 6.23 a.m., but
It must -be
well to the west of New Zealand to be
saying good might when it is 6.28 a.m.
here. '

5SW was again too .weak tfo hear
more than their carrier, Not so many
-gtations as nsaeal, but three new Wi
identified ones.

THIS WEEK'S REPQR’E‘.

1 have tried for 58W, Chelmsford, re~
cently, at 7.30 a.m,., but this appears to
he the eud of the period of which it
is audible here. The carrier can be
heard, but only at times has avy sign of
speech or music been . .there.

cransmitting r-weekly, they were often
‘speaker strength vp till abont % am,,
after which the volnme would go off very
rapidly till 7.30, when signals' were
usually very weak. The special Christ-
mas programme {ronms England, to be
heard here at 3.45 am. om Christmas
morning, should be received weil.

On Saturdey, 171l instant, 1 was home
too late for the American station, but
heard PCLL, Holand, giving a -good
mugical programme, They called Band-
oeng (Java} during the time 1 was
histening. 1AM, Palmerston South, and
R¥N were heard. A station om abont
37 ‘metres was on the air, but modula-
tion was too yough to get the cadl.

2XAF were heard relayving dance
musie {rom the Rainhow Rnom. of the
Yukon Hotel, New York, till 12.2 a.m.
BE.ST. $43) pm. on  Sunday  here,
They were not as lond as nsuel 2AY
and 2AT Welingion, 2AQ Yaihape, and
TCW Hobart were {esting.

On Monday morning ot 7 aum,, 3LO
AMelbourne, testing on 32 metres, put
on some gratophone records. These
were received very well.  Their modu-
lation is excellert. ANI, Java, was on
the air early on Tuesday morning -at
sood volume, asel very steady. RUN
was going in the cvening. On account
of Leing sut on Mopday and TuesGay
cvenings till Wte I was only listening
for a {few mismtes.

CHELMSFORD AGAIN.

Wednesday morning  55W, Chelins-
ford, went on the gir about 7,30 aum.,
and were a Hitle stronwer than <ome
mornings. A man was talking il 7.0,
this being followed by music, but all
ton weak to naderstand a word. Dur-
ing the evening 2AT Wellington, 251
Wanganui, 1aR Aurkland, 7CW Hobhart,
LG Goulburn, N.S.W., were Iogged.

The new stations reported last week
have not heen heard sinee. ;
hLeen able to spare guite as much time
as nsual for lidening, but hone to get
prlenty of VX during the holidays.

From broadcast station KIERC, San
 Prancisco, every Tuesday cvening at
3.50 a pianist plays modern and old-
time numbers and Hstemers are asked
‘to guess their names. The fan who
‘correctly identifies the greatest number
‘of thirty-six tunes played over the per-
"jod of the contest is given a silver cup
as a prize.
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A GIFT THAT WI

The Begt—the Most Ec
Two Valve Set

Loudspenker Reception

CASHEL STREET
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The Polar Twin

Runs entirely on dry batteries.

of Australian and New Zealand
Stations.

PRICE COMPLETE £11 10s. Od.
“kf i’z in the zir the Polar will get 3.
Procurable from

Broadcast Reception Ltd.

(Opp. Beath’s) FURY
Also T. H. Blain, High Street, Rangiora; R. F. Joyce, Kaiapoi.
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This Xmas

LL SATISFY:

onomieal and Cheapest
on the market. 22
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A few weeks ago, when PCJT was:

L

I have not’



