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The Nature and Origin of Static
What is-the Real Remedy for this Radio Trouble ? |

By M.R. E.

NE of the most interesting sub
jects to the set owner is the
question of the nature andorigin of "static" and the possi-
bility of eliminating it, or, at.
least, overcoming it to such anextent as to tender it less harmless

than it is at present, especially to thosewho have a hankering after distant
Stations.
The word "static"? has now been
more or iess accepted, but in the days
before broadcasting was introduced
these parasitic. noises were labelled
also by the description of ‘‘atmospher-ics" and "*X’s," and the former of
these two words seéms to fit the bill
more descriptively than ‘‘static’’? or
"X’s,"? because "X's" refers to ‘X,’’or an unknown quantity, and a gooddeal is known to-day concerning this
type of interference. "Static" is
short for "static discharge,’ and asthe electrical discharge. in questiontakes place in the atmosphere mainly,
the otigin

of ‘"‘atmospherics" is seen
also.

However, "static" appears to havecome to stay.
WHAT IS STATIC?

Static is as natural as the wind
or the clouds. Clouds are formed
through the concentration of mois-
ture, due to different temperatures
existing in the atmosphere. So
are winds.

Whenever different temperatures ex-ist in the atmosphere, or between lay-
ers of the atmosphere and the earth,
electrical potentials are set up, which
ate discharging continuously, and
serve to disturb the ether, thus setting
up ether, or wireless, waves, to be
cursed vigorously by all those listen-
ers who are attempting anything inthe nature of distant recention. Some-
times the electrical discharges grow
so heavy that when they collanse
quickly they do so with such visible
violence as to be called lightning.

LOCAL DISCHARGES.
Static may appear very definitely
when there is a blue sky, Often in
the tropics, for instance, on a beauti-
fully clear day, with apparently no
wind, and the sea like glass, the
aerial starts to rain sparks, and_ will
continue to do so for twenty minutes
or more. Sparks up to half an_inch
or more cau be drawn off to earth, A
ship running into a sudden squall orinto sleet will always experience a
long-drawn-out hiss, due to a discharge
from the low-hung cloud representingthe squall, and the earth. This hiss willinvariably paralyse the receiver for
‘several minutes. . oy

Such discharges are lecal, of
course, but they go to show the
presence of energy, which, if diss
charged suddenly, would set up dis:
turbances capable of affecting radio
receivers many miles away.
On wavelengths above ten thousand
metres static has been studied for years
because it had to be overcome in order
to carry -on successful inter-continental
telegraph services. It can be said to
haye been eliminated for telegraphic
(not-telephonic) purposes for wave-
lengths of this order upwards.
RESULT OF RESEARCH.
As a result of lengthy experiments
carried on between Iingland and Aus-
tralia between 1918 and 1922, the static
interference factor was so successfully
coped with that it was decided to lay
down a direct telegraphic radio service
between these two countries on 30,000
metres It was fonnd that on this orcer
of wavelength fading was of little con-
sideration, and providing the _ staticcould be held in check the success of
the service would he assured. The in-
tense research carried out during these
experiments, as well as. of course, the
activities of engineers and nhvsicists of
ather lands at that time, led to much
information heing made availahle, and
a system of recey:tion developed which

was capable of ensuring success. The
England-Australia scheme was going into
execution in 1923 when the ‘beam’
system was developed, and this serviceis now operating on 25 metres wave-
length.
However, the study of static on
long wavelengths has enabled a lot
to be learned, and although other
factors enter into the problem on
the broadcast wave band (220 to
550 metres), many of the effects still
apply.
VELFINITE DIRECTION OF ARRIVAL
Static arrives in the form of waves,
just as do signals. ‘This means conse-
quently that both have a definite direc-tion of arrival and therein lies the
foundation of all successful methods of
combat. If an aerial having a very
definite directional effect is used and
pointed in the direction of arrival of
the signal it will respond to it, but will
be oblivious to static arriving from a
direction to which the aerial is unre-
sponsive.
RESPONSIVE AERIALS.

As has been discussed in the last two
issues of this column, aerials will show
Girectional properties if they are of an
lL, type and the flat-top portion is long
compared to the down-leads. The Beve-
ridge aerial used in the United States
for trans-Atlantic reception is over ten
miles long and 80 feet high, and is used
on wavelengths of the order of 14,000
metres. Such an aerial is.sharply re-
sponsive to signals arriving from the
ends of the down-leads, and is scarcely

|

responsive at all to signals arriving
from elsewhere. ‘Thus signals from
Iiurope come in at the front door and
static arriving from the west (which
is the direction of prevailing static on
the eastern seaboard of the United
States) finds the hack-door shut. So
far as the recciver is concerned, there-
fore, on an ordinary aerial, the static
from the west atd the signals fromtle east would mix, and if of equal
strength would Jeave little chance of
steady and reliable reception. By mak-
ing the aerial, sav, ten times more
selective towards the east than the west
means a ratio of signal to static of ten
to one, and therefore an easy proposi-
tion to receive the signals
Naturally many means have been de-
veloped for taking advantage of this
directional effect, and loop-aerials have
been principally employed, especially
in combination with aerials of orthodox
design in order to get signal streneths
of reasonable measure. Very definite
directional effects are now being ob-
tained for the purpose of navigation,
such as steering ships in fogs, and
these same principles are being eim-
ploved by other engineers who are de-
veloping systems of concentration of
signals to the discomfiture of brother
static.
On wave-lengths above 10,000 metres
the direction of static can be measured
and its intensity recorded according to
the hour of the day and the season
of the year.
STATIC AT ITS WORST.
Static is at its worst at 3 p.m. and
is at its worst when 3 p.m. is occur-
ring over high land such as mountains.It will be appreciated that 3 p.m. is
revolving round the earth, Wuen
3 p.m. is over the sea, static is at its
minimum. ‘The worst time for static
is when 3 p.m. is over the Andes moun-tains in South America. Naturally,
the waves due to these static dis-
charges travel strongest through the
darkness following the 8 p.m. position,
so that static is invariably from the
west for twelve hours of the day, while
at the position corresponding to 3 a.m.
(i.e. at the Antipodes of 8 p.m.). The
static will be coming round the earth
both ways and will be east and west,
but strongest towards the dark side of
the globe, as the waves naturally travelwith less resistance this way.
This effect can be checked up on
a long wave direction finder at any
time, and it will be found uwacannyto note that it will infallably pointvia the route of maximum darkness
to 3 p.m., when the direction of
maximum noise is arrived at. Ac:
tually 3 p.m, might be occurring
10,000 miles away!

Something of this nature occurs on
short-waves of the order employed for
broadcast purposes, but it is certainthat the waves do not travel from such
long distances, although static generat-ed in mid-Atlantic on 600 metres has
been recorded simultaneously in Eng-
land and Canada. ‘The reason thatstatic becomes so much more trouble-
some at night than day is because, like
man-made wireless waves, the distance
traversed by waves is much greater
due to absenee of the sun. The static
lias less definitely defined directions cf
arrival with shorter waves, but will
invariably be fonnd to come off high
lend or else frei the direction of the
tropics,

LRE-RADIATION FACTOR,
As the wavelengths become — shorter
also, the re-radiation factor becomes
very apparent, Thins signals from the
cast and statie from the west
cannot he ¢fiiciently separated heeause
{trees or Imildings fo the cast of thereceiver pick up the static energy and
te-radiate it, thus causing re-radiated
waves to come back from the east and
mux with the signals,
On very short wavelengths (20 to 100
metres) such as are heing used for

long-distance signalling at present, itis practically impossible to get direc-tional effects except when the receiverand aerial system are erected in an
absolutely bare, open space many acresin extent, and quite devoid of mineral
deposits or even stunted vegetation.
This is all due to this re-radiationeffect.
THE REAL CURE.

It will thus be seen that for broad-
Cast purposes it is desirable to have
a directional receiving effect and a loopis the simplest design, but it can onlybe used effectively where there areno surrounding objects to allow it to
pick up re-radiated effects.
The real cure which is employed toan extreme degree in England is the
laying down of many medium-sizedbroadcast stations in order to so tlood
the ether with signals that the sig-nals always predominate, or in other
words, the signal to static ratio is wellin favour of the signal. Naturally,the running of many stations means
high costs and the income to run
such a system is available in
England owing to the population. Un-
doubtediy the broadcasting service in
New Zealand will include the running
of relay stations just as soon as fundspermit.

People coming from Enyland to New
Zealand are frequently heard to remarkthat there is no static in England. If
English listeners listened to Moscow
or Rome like New Zealanders do to
Sydney and Melbourne they would have
to put in multi-valve receivers and dis-
cover that brother static is just as fullfof pep there as here. Listeners with
small sets close-by our New Zealand
stations have probably never ~ heardstatic! Sounds incredible but it is a
fact. The signals. from the near-bystations flood the receivers and anystatic interference would be negligibleand probably unrecognised by theuninitiated.

_ ‘MORE NEW VALVES=
FURTHER DISCOVERIES,
One of the interesting features of re-cent wireless development is the man-
ner in which apparatus first designed forwireless reception or transmission has
been transformed and adapted to other
purposes. One of the most familiar of
such cases is the development of thepublic address system from the wirelessauiplifier and loudspeaker, ‘Iwo mostvaluable new instruments have recentlybeen perfected by a big American comi-
pany, as a result of investigations toimprove wireless valves.. Both havebeen the result-of an accidental .dis-
covery that the electrical characteristicsof certain valves under test varied from
day to day. Turther observations
showed that the behaviour of the
valves varied according to whether theweather was bright or dull.
AN INTERESTING DEVICE.
The outcome was the production ofan interesting electrical device, whichwill allow a current to pass through itonly if it is exposed to light. ‘Thisdevice las many applications in gen-eral electrical engineering, and it is
likely, moreover, to be of considerablevalue in television. From the de-
velopment of this device arose anotherof equal importance. ‘This is an in-
strument resembling a wireless valvein appearance, but lacking the heatedfilament. It is used as a control unitfor many kinds of electrical equipment,and its most interesting feature is thefact that it can be controlled by anamount of energy equal to only oneone-hundred millionth part of the en-
ergy that is subject to the control;°that is to say, one unit of energy im-pressed on it will cause it to start or
stop the flow of an electric current
equal to 100,009,000 similar ellergyunits.
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