
Various Causes of Static
‘Anti’ Devices in Common Use

No means of overcoming static have
yet been discovered, and it apparently
is still master of the radid sitmution, is
the opinion of Ll. W. Austin, of the
United States Bureau of Standards, in
an article on that subject in the ‘iNew
York ‘limes." Mr, Austin tells of the
ditticulty of eliminating this bugbear,
gives some of its probable causes, and
discusses several ot the municrous de-
vices which haye beén used in an en-
deavour to cut down interference from
this source ,

The chief reason why it is so diffi-
cuit wo ciutiitiate static 1s that if comes
from sv many different sources of dis-
turbance," he says, "It is as though
nature were sending from thousands 01.
rucdio stations of her own, tuned to all
possible wave-lengths and frequently of
great power. Lhe result 1s, sitice static
In vonung in on all wave-lengths, thatio matter where we tune vur receiving
apparatus it is intpossible to ayoid it."the only difference between the
slatig waves and the waves rrom radio
stations is that the static is highly
damped; that is, very broadly tunea,
a> compared with the usual ether waves.
This enables sharply tuned receiyets to
discriminate to a certain extent in
favour of the radio signals, sitice the
sharper the receiver tuning the narrow-
er the band of: static which is being re-
ceived. But even at best this aftords
vets little help.
PROBABLE CAUSES.

"Perhaps a word or two as to the
cause of static may not be amiss. It
is, we believe, in general caused by
electrical discharges in the atmosphere;
much of it undoubtedly comes from
iehtning and non-lumimous discharges
in the thunder clouds. But it may also
probably originate where any two bodies
of air at different electrical potentials
ceme together."In regard to mnon-Iuminous dis-
charges from tiunder clouds, it has been
suugested in Ingland that the cloud
utay discharge quite as readily to the
upper conducting atmospheric layers as
to the earth. Iven though the distance
may be no greater, the diminution of air
pressure with the height would render
the discharge so easy that it is ex-
tremicly likely thdt such discharges may
tuke place even without luminous ef-
fevts. .Mr Watson Watt, in analysing the
records of European radio stations in
order to determine the causes of static
has concluded that in only about thirty-
five per cent. of the cases given couldleesdersrerng be tent fied as — the
sources of these disturbances, but that
in seventy-five per cent, the sources were
tain areas of some kind.
Hundreds aud perhaps thousands ot
devices have been produced by various
people which, it was hoped, would oyer-rome static. When these have been
thoroughly tested, however, while some
have been sle¢htly useful, none have
proved cure alls.
ANTI-STATIC DEVICES,
"The fact is, it is rather casy to im-
agine that static has been eliminated
when experiments are being made with
weak static and rather strong signals,
but it is only necessary to cut down
both equally in order to make static dis-
appear. If.a record has been kept of
the time of year in these inventions it
would usually be found that they were
developed during the autumn and win-
ter and finally came to grief under the
high static of the following summer.
Most of these antic-static devices may
be divided into the following classes:
Directional reception devices, audio fre-
queney tuning devices, signal limiting
devices and balanced circuits.
"Directional reception, at least as far
as long-wave radio-telegraphy is con-
cerned, 1s certainly the most effective
means of combating static whicli we

have at present, It is particulariy use-ful where the reception is trom over-
Seas, simce miost ot the static coriles
from- the Jand side and roughly trom
the opposite direction of the signal.
‘Audio frequency tunmg is somic-
what usetul im the reception of code,
on account of the difference im tone ot
the signal and the static, but obviously
cannot be used in broadcasting recep-
tion, where all the musical tones must
be equally recived. + |"In limiting deyices, by meats o1
yacuum tubes or by other meaty, thic
Maximum strength of signal which can
pass through the receiver is limited.
‘Lhis is an idea which has formed the
basis for a large number of static-
reducing inventions, aud it does indeed
bring the static down to the strength of
the signal. Bunt the unfortunate iact is
that when the strong static is coming
in, the receive: 1s ptactically dead, so
that, at that moment, no signal is re-
ceived, and in the-case of code, dots
drop ont and lioles are left in tne
dashes,
"A number of years ago a rather com-
plicated form of static and interference
eliminator was devised which worked
somewhat on the principle of the com-bination lock, in which only the impul-
ses which came iu a definite combina-
tion could get through the receiver, Butin this case, like the limiting devices,static Also destroyed the clearness ot
the signal.‘None ot the arrangements thus far
mentioned offers any hope for a real
cure of static, and unless some brandtlew idea is developed we cannot see
any definite prospect of. getting rid ofit entirely."At present the best way of avoid-
ing trouble is to make the signal
stronger than the static. Strong siy-nals may be obtained either by using
great power or by getting close to the
sending station. So the simplest meansof avoiling static interference is to
make as much use as possible ‘of the
local stations. Vor, except in rare in-
stances, reception over a distatice of but
a few miles offers the only possibility of
perfect enjoyment of a fine nmsical
programme.
"The conquering of static by high
power at the sending station is evident-
ly limited by economic considerations,for doubling the power of a sending
station only increases the amplitude of
the waves by about one and one-half
‘‘ines, since the aimplitude increases as
the square root of the power. There-
fore, at a distance of several hundred
miles, any probable increase in station
power will not be able to drown ont
static when it is very severe."It must be concluded, therefore,
that static seems to have the best of us,
except when we are close to the trans-
nlitting station, because with all the pow-
ers of nature behind it, it will alwaysat times be able to drown out our hu-
man efforts.’
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SHIP INTERFERENCE

WASHINGTON CONFERENCE
DECISION

SVARK TRANSMISSION DOOMED.

New Zealand listeners in many partsof the Dominion are subject to a con-
sidcrable amount of interference from
the "spark"? transmitters on ships, ¢s-
pecially when they are reaching ont for
long-distance stations, The trouble és
due to the fact that the "spark" trans-
mitter causes interference over a wide
band of wave-lengths, and cannot be
readily tuned out as a valve transimit-
ter.
A very interesting subject discussed
at the recent Washington International
Radio Conference is the type of trans-
iInitting equipinent used on wireless in-
stallations on ships. It has been re-
ported in the Press that the conference
discussed a proposal to force shipping
companies to abandon the spark type
of transmitters, but after considerable
disenssion it was agreed to allow the
existing spark transmitters to continue
until 1940, but no new spark sets could
be installed after 19380,
Interference with Broadcasting.
This information is of considerable
interest to broadcast listeners. ‘The in-|terference cansed by spark transmitters|of the type used on ships is well
known, ‘The effect is not very notice-
able at places well removed from the.
coast line, but in and near the capitalcities and in towns along the coastnear capital citics when ships are work-
ing to the coast stations in the capital
cities, interference is very objection-.able. |

Claims in Favour of Spark. |

It is claimed that there are very
sound reasons why spark transmitters|should not ke summarily abolished from.
ships. Their replacement by modern
equipment would be a very expensive
matter, as it is estimated that there are
about 12,000 commercial ‘ships using
spark transmitters throughout the world.
to-day. A perliaps more important rea-
son is tlie technical consideration that
it is undesirable, and in some instances
unsafe, for a ship to be required totransmit on one waye-length or a very"
narrow band of wave-lengths, Such a_
restriction is not serious when it comes.
to ordinary commercial ship wireless
traffic, but whet it is necessary to send
out the "S.0.S," call it is of the ut-.
most importance that every facility
should be available for coast stations
and ships to hear the "$.0.S.? mea-
sage, |
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The Death Sentence,

These claims are not completely cot-
vincing to the broadcast listeners,
for the efficiency, over great ranges, of
the valve transmitter, should justify
the expenditure of converting the sparktransmitting ship equipments intovalve transmitters. ‘The "S.0.S." call,
therefore, should he heard at a greatet
distance. However, ¥he Washington
Conference has derided that the sparktransmitters are not to be used after
thirteen more years have elapsed, This
death sentence is weleome news, to
broadcast listeners,

LOUDSPEAKER HORNS

THE EXPONENTIAL TYPH.
A correctly designed horn makes a
very good type of loudspeaker. ‘Ihe
best horn is oue which radiates most
uniformly over the required range of
frequency, and it has been provedma-thematically that the expouentially
shaped horn conforms closely to this re-
quirement. A horn is of the exponen-tial type .when its cross section arca
doubles at equal intetvals along| its
length. For example, a liorn would
would be of the exponential type if atthe orifice it had an area of 4 squareinches and an aieu of $ sqnare inches,
1 square inch,~-and 2 square inches,
at distauces of 1, 2,.and 8 feet respec-
tively from the orifice, ‘The rate of ex-
pansion determines the lowest fre-
quency of which the horn will be a
good sound producer. A horn which
doubles in area every foot will repro-fluce down to about 6! cycles, and ahorn which expands twice as rapidlywill only renrodnce weil down to 198
cycles. :

Correct Measurements.‘A properly designed born should be
free from noticeable resonance, and to
prevent this the month of the horn
should be made large enough to trans-mit the sounds coming from it without
auy gréat amount of back pressure. Inthe design of loudspeaker horns it has
been found that, if the mouth is made
coinparable io + of the wave-length
corresponding to the low fiequency cut-off point of the liorn, the resonancein the horn wil! be negligible. The
wave-length in feet is determined bydividing the velocity of enund in fect
per second, which is 1120, by the fre-
quency. Vor example, a horn whose
cut-off frequency is to be 82 cycles, cor-
responding to a wave-length of 39 feet,should have a month of 89 divided by 4,or 94 féet, These facts indicate dcfin-
itely that a horn, to he a good one,must.be large, Small horns, whether
they are or are not exponential, can-not radiate the low frequencies.
The horn makes it possible for a com-
paratively small diaphragin 1o get agood grip on the air and thereby pro-duce a large volume of sound. Thesmall diaphragm and the large liornnay be replaced by a large diapliragin,as is done in a cone type loudspeaker.The material of which the horn ismade is important. Although a liornmay be well designed, and constructedto the correct size, total length «nd
expansion per unit length, it inay stillfail to give really good results because’of resonant effects in the material usedin the construction. The material used
should have no maiked reasouant ‘re-
yuency unless it is very low, where itmight help to increase the low noteradiation. ©

RADIO TIME SIGNALS

ROM VLW AND 2¥A,
Radio time signals have bee. sentout from the Dominion Observatory,
VLW, Wellington, for over seven years.The service was started in a smali wayfirst by sending time signals at 9 hoursG.M.', (~8.30 p.m. N.Z’L.) on ‘Tnes-
day and Friday evenings. This service
began on October 1, 1920, and is stillcontinued,
_A considerable addition to the radiotine siguals was started on May 1, 1922,when a daylight signal was sent at
23 hours G.M.T. (--10.80 a.m. N.Z.T.).The daylight signal is now sent everyday of the year, including Sundays and
holidays.
All these signals are sent automatic-
ally from the standard clock at t™
Dominion Observatory througl: the
Wellington radio station "VLAV," andare sent on a wave-length of 600 me-tres. Some of these signals have beenheard at considerable distances from
Wellington-as far away as 4520 miles.The automatic time signal consists of
a dash beginning exactly at the houraud coutinuing for about three seconds.
The signal is repeated at the first, sec-
ond, fourth and fifth minutes., In addi-.tion to the automatic signals, a mum-ber of signals are sent by hand; these
enable the listener to tune-in and iden-
tify the particular minute observed.It is now proposed to broadcast the
Observatory time signals by the Wel-
lingion broadcasting station 2YA on a
wave-length of 420 metres. The signalto be sent will be a 1000 cycle note,
and it will be superimposed on any
programme at the time. Kach signalwill last for about three seconds; the
beginning of the signal will indicate
the beginning of the minute. ;It is proposed to broadcast these sig-
nals at 3.30 p.m., 4.80 p.m., 7.80 p.m.,
and 8.30 p.m., and they should be of
very considerable use to listeners-in
generally, particularly all those who
haye to deal with accurate time, such
as astronomers, all trausport services,
watchniakers, engineers, surveyors, ete.
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ABOUT VALVES

USEFUL ADVICE.

Radio valves, like living things, growold, and finally come to the end of theirexistence. Formerly," when valves had_
golid tungsten filaments, a valve was.
useful until the filaments would no long-
er light. To-day, however, economicalvalyes employ special filaments whichcontinue to light even after the valve
has become practically useless. So a
lighted yalve is no proof that thevalve is still good.
Progressive radio dealers have valve
testers with which to determine the
characteristics of valves. When pos-
sible the, radio enthusiast should have
doubtful valyes tested by his radio deal-er and, as often as not, those same
valves, provided they have X-IL or
thoriated-tungsten filament, can be re-
juvenated or reactivated as it is called,
so as to deliver several hundred hoursof additional service:

AN EASY ‘LEST.
To the radio listener in rural partswhere a local radio dealer is a rarity,there is simple home-nade means for
testing the efficiency of valves. ‘This
involves nothing more than mere com-
parisou between a yalye of highestefficiency and the valye in the receivingset. Tirst of ali, the radio enthusiastshould secure a new valve from a reli-
able dealer. ‘This valve is now substi-
tuted for one valve after the other in
the receiving set. noting the differencein signal strength and tonal duality.In this manner the radio enthusiast or
listener can tell which valves are get-ting weak, causing a loss in, signalStrength and even impairing the tonal
qualitv, by direct comparison.Reliable valyes have a life well in
excess of a thousand service hours, I‘ur-
thermore, while efficient valves shouldbe emploved for the audio amplifiersockets, the older valves can be usedwith good resuits for the radio frequencyand detector sockets,en 8 teeer ene
RADIO TELEPHONY

AIRWAYS HXPERIMEN'S.

An experiment is at, present beingtried out at the London’ ’lerminal Aero-
drome, Croydon, by which the Air Su-
perintendent of Imperial Airways is en-abled to listen to the radio-telephoneconyersations taking place between the
Croydou wireless station and aircraft
operating on the air routes.
Hitherto information of the arrivals
aud departures of aircraft, and of their
piogress along the routes, has beenobtained by the Air Superintendent, asa matter of common routine, from theControl Tower at Croydon, where all
messages to and from aircraft and other
air ports are dealt with. Though thisservice was a reliable one and gave the
operating companies the information
they required concerning their particu-
Jar machines, it was thought that quick-er notice would be received of inci-
dents, and routine reports wonld take
less time to reach the company if a
loudspeaker were connected by a dir
ect line to the Croydon receiver andtransmitter circuits, so that everythingreceived by that station and transmit-
ted by it would be heard in the office
where the loudspeaker was situated. As
the Air Superintendent was the official
most concerned, the loudspeaker was
duly installed in his office.
This arrangement means, of course,
that either he or someone representinglim must always be in the office to
note what is said, an arrangement
which is obviously not so good as a
written message in black and white
which can be filed for reference and
produced as evidence subsequently in
case of dispute.

f

Tf this experiment is unsuccessful, as
there is rather a probability that it will
be, compared to the nornial method, itwill be removed in due coutse. In the
meanwhile it is an interesting test and
may show the way to a more suitable
means of rapidiy disseminating advice
and reports of aircraft movements to
the various offices concerned.

AMERICAN LISTENERS

ELEVFN DIFFERENT TYPES:
(By Arthur Tucker President of. thie
American. Radio Foundation.)
The Earnest Listener.-Ile uses radio
to obtain useful information, crop re-~
ports, news items, bascball scores, and
police reports. He patronises few sta-"tions, usually those near at hand,: °

The Entertainment Seeker,-Iie ‘
wants lively music, jokes, "gags," the
wise cracks of announcers and of thosein charge of programmes at cabarets,
banquets, and enteriainments. He will
roam the whole field to get what he
wants, and complains if the pro--
grammes he must take’ are "high-
brow." (This type is well establishedin New Zealand.) *
The Music Lover.-He scans the pro--
gramme to find the highest class in-
strumental and yocal music, and reyels-‘in it, hanging on each note andcriticising more severely than a re+.viewer at a first-night. He com-.:
plains if the iprcadcasters do not inr.-
vest heavily in high-priced artists...
(Another New Zealand type.) 4
The Hero Worshipper.-He wants to’
hear his favourites. It may -be' a
favonrite President, clog darrcer,
congressman, singer, amnouncer, of
entertainer. ‘This listener will follow’
his favourites from station to station;
and will roam the country to catch"
them, watching:the calendar and thea closely so as to miss not a sylla-e.
The Dance Hound.-Tic must have
jazz, hour after hour of it. When one
station shuts it off he switches to an-
other. (Found also in New Zealand.)
The Static Dodger.-He hasn’t a very.
sood ‘set, and is continually twirling
the dials to see if he can light some-
where that will produce a fairly clear
sound, regardless of what it may he.
(We have him in every corner of New
Zealand.) . |

The DX Seeker.--Programmes meait
nothing to him. Anything that comes
from far off is good enough for him,
so long as he can identify it, and brag
ahout it.’ (Whisper! There are one or
two of this tvpe in New Zealand.)
The Permanent Listener.-He ad-
justs his machine to the first station
that comes to hand, settles down in
his easy chair, with paper and pipe,
and sticks to that station until it blows
up or tuns,out on him, regardless of
what is bouncing across the ether.
(Well distributed New Zealand type.)
The Casual Dial Twirler.-He |
doesn’t know exactly what he wants,
and shifts a dozen times in the course
of an evening, sampling this and that.
Not a bad sort of devotee of radio.
(Not so bad if he kept his valve from
howling.)
The Henpecked Listener.-He buvs
the set, then listens to what his daugh-
ter, son, wife, and aunt want to hear,
in the way of programmes, renewing
the batteries occasionally, and tightez-
ing the acrial.
The "Nut’? or "Fan.’’-Fe huilds
sets, tears them apart, builds them
over again, then builds more, Occa-
sionally he stops long enough to tune
in a station ar two, most of them dis-
tant. What comes over the ether
bothers him very little. 1s how it
comes that he care about. (Not un-
known in New Zealand.)
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