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s N last week’s issue pos-
sible caunses of distortion
‘and fading were dealt
g with, as the problem af-

% fected the fransmitting
station and its internal orgarmsation, It
was pointed out that auithongh ‘“{ades™
due to_ faulty transmissions were not
impossible, the proportion of *‘fades”
due %o natural ov atmospheric causes

were aceonntable for the vast majorily
of troubles.

To.get at the real causes of fading]
. and ; distortion
. son that signals on the broadcast baud

as well as the rea-

travel much further duting the night
than the day (ail these points of interest
having a common basis), it is necessary
to_consider transmission phenomenon
and- the existsnce and effect of what
has become known as the ‘*‘heaviside
layer.”

In order fto understand the reasans
which have led to the location of this
*Jayer,’’ it is necessary to make a di-
gression and one of interest in itself,

- INFLUENCE OF A VACUUM.

IF a glass vessel has installed in it
* ‘4 pair of metal electrodes having
an air gap between them of say an
inch and the terminais of am induction

coil, transformer, or other source of ]

high. electrical potential are joined to
the terminals, the voltage will tend to
break down the air gap and force cur-
rent across. Of course a high enongh

voltage wonld succeed in doing this,

but for the purpose of this descrip-
tion a voltage insufficient is presumed.
Now, if a vacuum pump is joined to the
glass vessel and alr gradually drawn
out an interesting cycle of events fol-
lows. As the air in the glass vessel
becomes reduced in pressure, current
commences to pass between the ele-
trods in the form of deep red streamers,
which soon become a brighter red and
fill the vessel as the air pressure re-
duces.

of white light, and chdnge to orauge,
then to a sort of yellow green, greem,
finally a bluev colour, after which 2
bright apple-green appears on the glass

The colonrs now chauge inj
step with their order in the spectrum |

Clear Explanation of

rather than in the interior of the ves-
sel,  Finally, with sufficient voliage,
intense ultra-violet light oud X-rays,

result, after which the rvesistance be-|

tween the electrodes rises to such a

value with the rarifactiop of the air

that all current ceases,

THE initial point of interest is the
partienlar pomnt at which . the ves-

sel glows red all over, as it is at this

‘stage that the resistance between the

gaps is at its lowest {about 10 ohms. |

per centimetre for the benpefit of tech-
nical readers}.

THE HEAVISIDE LAYER.

\JOW another digression, but also
‘o necessary one.

The globe which we call the earth |
is floating in space which we say is ]

vacunm because of the agbsence of
atmosphere or air such as exists on the
surface of the earth. The air or gases
surtmounting the earth are Theld Dy
gravity close to the earth, and
pressing on every sgnare inch of earth
surface at sea level with a pressure of
151bs.  Jn other words the weight of
air pressing downward is that meas-
ure. Naturally, the pressnre decreases
away from the earth -until at a _dis-
tance probably rannine into hnndreds
of miles the air absolutely ceases and
hevond is a vacuum
'[T follows, thercfore, that as the
pressure decreases gradmally from
the point of sea level of 15lb per squate
inch tp nothing there must be a certain
point where the pressure corresponds
to that at which the air inside the
glass vessel exhibited such interestine
propertiecs of low resistance to elec-
tricity. ‘This is found ronnd abomt
50 to 60 miles above the earth’s sur-
face.

So 50 miles up, insulatton ceases to
exist, and the atmosphere has a resist.
ance of about 10 ohms per centimetre
compared with about 60 ohms per cenhi-
metre of earth such as would compose
good farming land, and compared to
infinite resistance of air at 15Ib per
sguare inch at the earth’s sorface

This helt of electricnlly conductive
atmosphere is what is called the
#“Neaviside laver.”
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THE FUNCTION OF SHIELDING.

1'1‘ 15 known, ot course, that metals

will reHect the waves woich  we
call aetlier or wireiess waves. Any
sebstance wincl wiit conuuct eiectriily,
readily will also renect wircless wa,es.
dhe metal smclding wihich 1s one ol
the {eatures of motern receivers, 1
used to shield the tunmg coils from
harmin} eftects such as stray and inter
fermmg wayes. Hence the ‘‘heaviside
layer” will reflect waves too The
world is, therefoie, enveloped by 2
“ceiling” which 1s impervions to wire-
less waves and will reflect them  This
explains wliy waves travel over the
crrvatare of the earth hecause they
tiavel up and are reflected <own again
by the layer. Several reflections will

take place when waves travel over great |

distances.

DURING the day the sun rains
electrons, ultra-violet vays, etc.
on to the surface of the layer and
breaks it up; thus making it an ineffi-
cient reflector, while at might its sunr-
face is coheremt and a relatively effi-
cient reflector. In  fact, all the
difference  between reflecting  light
with a bt of rusty ¢in as
compared to  using: a  mirror.
The - layer does not present an
absolutely even suxface at night,
although it may reflect fairly efficient-
ly.  The consequence of this is that
the angular reflections of the wireless
waves may be irregular and will ar-
rive at the receiver from several dif-
ferent points of the compass and mnot
at the same iostant, owing to some
wayes having taken a less direct route
than others, Directional reception
proves this to be correct, as the direc-
tion the waves come in from the same
transmitter will sometimes vary 40 de-
grees round about sunset and sunrise,
when the layer is going through its
transition stage.

THEORY AND PRACTICAL PROOF.|

I’ the electrical “phase relations” or
times and direction of arrivals are
such that the impulses imparted to
a receiving aerial are additive, then
efficient rteception takes place, but if

the “phases”™ of the currents induced
by the waves are all out of step, then
mushy reception as well as a loss of
signal strength will result, The mushi-
ness is- easily explained by the acous.

hall being quite indistingamishable, but
as souon as the hall becomes full of
people and the echoes disappear the
speaker’s voice becomes clear and dis.
tinet,  The echoes destroying clarity
are waves arriving from different direc-
tions.

’]‘HIS explanation is horne out in

practice by the fact that fading
and distortion do mot take place m
daylight where the waves are depend.
ent on atmospheric refraction to as-
sist them a limited distance over the

reflection at most takes place agamst
the layer, the greater proportion: of the
energy travelling in a direct line from
the transmitier to the receiver.

There 1s one ouwtandmg prac-
tieal  illustration of this effect to
be observed at a certain listener’s place
in a suburb of Wellington. YA,
Cliristchureh, has  consistently for
months past in the safternocons filled
a speaker using a §-valve neutrodyie
with the last stage of andio amplifica-
tion cut out No distortion and mo
fading whatever Just as soon as
the sun commences to dip below the
horizon the signals get cranky and
fadle and distort in an extraordinary
wmanner until quite dark, when the
same performance coutiunes to a lesser
degree, but the full five valves have
to be brought into use to get speaker
volume.

ANOTHER THEORY.

ERTAIN theories have Leen ad-
vanced regarding the effect of
carth carrents from the ‘transmitter
interfering with the waves which have
travelled by the aether aud caunsing
interference effects. It is not impos-
sible that this is so under certamn ecir-
cumstances, but such a consideration
is highly improbable for general pur-
poses because swinging of signals at

sunset can Dbe ohserved by a directional

tic analogy of a speaker in an empty-

curvature of the earth or where one|

—

receiver on an acroplane and measures
ments have been made giving tolerably

similay swinging observations of the

szme transuutter by an aeroplane with a
loop ont the ground and a directional
receiving system definitely jomed to
earth, all receiving and recording their
results at the same time.

EGverything is apparently m tavour of
the “heaviside layer ™ . :
It was explaimned how muckh more
efficient the layer is in its reflectiong
tught than during the day. This obvis
ously is the reason Ior the longer dis-
tances covered by radic signals at
might., A signal which bas travelled
5000 miles may have been reflected
twenty or more timmes, and the reflec-
tions must have been very much more
efficient when it is considered that
daylight ranges are approximately one-
fifth of the mght range oi the same

stationn on Droadcast wavelengths.
HE performance ot very long
wave stationg nsed for telegraphic
purposes across the Atlantre, ete., fole
low laws which can be fitted into the
wdea of the ‘“layer.” Much ‘has yet t6
be learned of the freak performances
of the ultrashort wave stations, but
the more 1hat is learned the more the
‘“layer” comes into promigence,

SIGNALLING TO MARS?

IN conclusion it is of interest to note

_ that before mter-plauetary signale

ling can be carried out. means must

be found of piercing ihe laver It ig

being presumed now that wavelengths

ronnd about five metres or less are .
capable of doing this sc¢ that when the
inhabitants of earth fnally ring up
Mars it may vet be on a wavelength as
short as to be comparable to the wave-

lengths of heat or liglht, the shortnesg

of whose wavelengths carrv thron h

the “layer” to bring good cleer from

the sun and enahle life on the earth
to function on the lines pecnliar to this
vlanet o
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pieces must be assembled nearly 1%
inches high when compressed, and so
arfanged that there is a gap of 13
inches at alternate ends of each strip.

This is best done in the right-angle of
two flat boards nailed together, with
two 38in. nailg about 5 5/8in. apart.
The strips are then fed into this al-
ternately to the right and left. This
pile is then gripped and pushed
through the centre of the spool, and
a few more strips pushed in until
all is tight, but do not overdo the
tiphtness. Sharp corners on the last
few strips may cut the insulation, so
snip the entering corners off and
push in carefully. Now take short
strips and put one in every space at
each end of the core, pressing them
against the ends of the spool. Now
further short strips are put in the
spaces between those already in at
both ends, Next a set of long strips
is put at one end of the side and
finally the last set of long strips is
dropped in one by one at the other
end. A few odd ones have fo be add-
ed at the outsides to level all up, and
the clamps should be ready to put
on at this stage. .

The wooden clamps are four in
number, 1lin. wide, 3/8 thick and

45/8in, long. Holes, centres 3%
apart, are provided at earih end to
take the threaded brass rod, which
should be cut a bare three inches in
length, which will allow ample room
for the nuts. The outside lamination
on each side between the clamps will
be loosc at one end, and will vibrate,
so must have some seccotine pushed
under and the two be clamyped down
for a day until set.

. The threaded brass rod used to
tighten the clamps may be 3/16 dia-
meter, one foot being sufficient when
éut into four pieces. Eight nuts will
be required, and 8 washers if con-
gidered mnecessary.

PANEL AND BASEBOARD.

The baseboard is 5% inches wide,
6% inches deep, 3/8in. wood, prefer-
ably battened underneath o prevent
warping. Holes are driiled through
which the transformer may be held
in place by serews put in from under
the board, into *he lower edge of the
¢lamps., The front clamp should be
1%in. from back of panel A piece
of cbonite biins, by 4dins, will bs
ample to accommodate the output ter-
minals, and six  sockets, arraiged
gomewhat as shown, A tin case
ghould be. arranged to cover the
back and sides to keep out dust and
prevent magnetic interference, If it
is desired to put a tin screen behind
the panel this should be %in. behind,
then all wires from the panel and
fransformer can run down through
holes in the %“asgeboard and be con-
nected by soldering wunderneath.

Black cycle enamel makes & good
finish for the tin case.

THE LAYOUT PLAN.

The plan shows the position of the
various parts. At the back left-hand
corner there is a small ebonite pane)
1%ins. square upon which are mouunted
the two fuses on the alternating sup-
ply leads. These fuses, of either
40's wire or fine tinfoil strips, the
latter the best, are held under wash
ers secured by 1/8in. brass bolts and
nuts through the ebonite, cventras
1in, apart. An extra washer clamps
thi flex on each side of ti.e a.c. in-
put.

Behind the transformer also ars
the two British valve holders to ac:
commodate the rectifier and resis-
tance lamp. The resistance lamp does
not make use of the grid connection.
If desired, these two holders could
be made on one slip of ebonite by
inserting sockets in the correct posi-
tio:iqs, and the fuses placed across the
end. .

THE RECTIFYING VALVE,

The most useful rectifying valve
to use is the Philips No. 828, a full-
wave rectifier taking 8.5 amps at 1.75
volts on the filament, and delivering
1.3 amps at 12 to 14 volts rectified,
If a battery requiring a somewhat
higher voltage is connected up to
charge, such voltage will be put out
subject to th: Yimitations of the
transformer and the voltage drop in
the rectifying valve, which latter is
about 5 volts. This outfit is stitahie
for charging the 112-volt B battery
as described in the “Radio Record,”
but the charying hag to be done with
the rows of cells connected “in paral-
le!” as deseribed on September 30
and October 7, 1927, a small attach-
ment to the hatiery being construe-
ted for the purpose. By this method
the charging is rapid and reliable.
A well-known firm of battery manu-
facturers in England has just put on
the market an accumulator B bat-
tery embodying the elements of the
above principle, which they have
patented. As carried out by this
firm, a number of short plateg have
to be unbolted and removed and two
long parallel connectors bolted in
their place. S8peedy charging is the
advantage claimed.

To work in conjunction with the
rectifying valve its acecompanying re.
sistance lamp should be included in
the circuit. This lamp acts as an
automatic regulator., In the ease of
reversing a B battery to form lead
plates, the battery should first be
discharged, or the resistance lamp
may burn out. Lamp No, 829,

The writer has been using a 328
valve for two years on very con~
stant work, and it is still working

s

well, which is a good testimonial to
its lasting qualities. .

The filament connections to the
valve are the two usual ones, and
the plate and grid connections repre-
sent the two-plate electrodes.

WIRING-UP,

The two ends of the primary wind-
ing of the transformer connect direct
to the two fuses connected with ihe
alternating supply of 230 volts, 50
cycles. Centre 1 and centre 2 taps
connect one to each side of the re
sistance lamp (filament in ordinary
valve) and the remaining (plate)
pin is the negative output and goes
to the top terminal on panel. The
plates of the rectifier each connect to
one of the flexes with ping on froat
panel, and the taps on transformer
secondaries are conneeted to their
respective sockets on panel.

Now for the filament s pply. The
filament is a heavy one, and al-
though carrying 3.5 amps must only
glow a dull red. Nine or ten turns
should accomplish this, and these
turns must be taken as equally as
possible from each side of the
centre tap. Try 9 turns first, increas-
ing by one and testing until the pro-
per output is obtained, but do not
overload the ilament. A voltmeter
should be used and results carefully
checked. Having adjusted filament
voltage the rest is simple. All extra
filament taps must be coiled up out
of the way, care being taken that
one end does not touch another and
cause a “short.”

Spaghetti tubing could well be
used on the wiring, especially the
primary leads from fuses to the
transformer. Use not less than 18's
d.c.c., for all eonnections.

The two flexibles with pins to fit
sockets on panel may be ordinary
lighting flex, heavy if possible. For
6-volt charging these are plugged
into either respective 17 or 20-volt
sockets, To charge two 6-volt bat-
teries in series the 20-volt sockets
must be plugged in. Up fto 12 or 14
volts the echarging cuyrent.is 1.3
amps. As the required voltage in-
creases above 14, the amperage avail-
able decreases. The resistance lamp
regulateg a2ll changes, and it should
be noted that this only glows a dull
red in use.

The transformer keeps very coul
on long runs.

Those who have not been used in
connecting  up  accumulators
charging should note that the posi-
tive of charger conneets to positive
of A battery, and negative to nega.
tive. The output terminals should bhe
clearly marked.

Should any reader have difficuity
in procuring the valve and lamp,
communicate with “Megohm.”

MATERIALS REQUIRED *

Stalloy strips, 1%in, wide (108
ft, run) 3 doz. 3-ft, or 4%
doz. 2ft. ........

2 lbs. 18’s s.w.p., d.c.c

%1b. 26’s s.w.g. enamelled., ...

6 Flush sockets, 2 ping...,.»

2 terminals ..oennivenenin

for {-

Philips Rectifying Valve, 828
‘Philips Resistance Lamp 329 &

LLOoWRLOHD

2 British Valve holders....
Ebonite Panel ....c.00vnas.
Tin for case ,
Adhesive tape, empire cloth,
threaded rod, nuts, ete... 5
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WIRELESS !

Thorough training for P.M.G. Shipg*
Operator's Certificate, Instructor has 1§
veary’ experience British Navy

JOHNSON’S WIRELESS
SCHOOL,

8 to 10 Brandon St. .0, Box 938,
WELLINGTON.
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cendon!

Amazing beauty

] arrival of the
Now ALL Eleetrie
BANDBOX RECEIVER
—Employs no baiteries
whatever! Tubes 80 de-
signed to wse the ordinary
current from your house polnt.
The Jleetrie Bandbox 18 in a
clngg by 1itsclf in both price and
perfection,
Price 248 10s. 0d.

Amazing Beauty of Tone

In this delightful
tube

Crosley Receiver

Uncanny selectivity, resulting from
its metal shielded chassis and the
surpassing efficiency of the Crosley
circuits advanced design! Exquisite
volume, due to the matchless Cres-
Sharpness
thanks to Crosley Acuminators!

attributes of radio at its best—e

for
£38 10 0

COMPLETE WITH HIGHEST-GRADE ACCESSORILS.
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