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eduction of Interference from

~ ‘Some Further Points of Interest to Constructors
o o ' “By MIRE”

OLLOWING on last week’s
' discussion regarding the
8l reducton of static interfer-
| ence by meaus of the direc-
tional effect of aerials and

" loops by taking advantage
:  of a difference in direction
of arrival of the static and the desired
signals, it is proposed to outline some
more points of interest. It will be re-
membered that it was shown that a
method of sorting out signal from static,
or at least increasing the static to signal
satio_in favour of the signal, could be
put into operation by pointing a direc-
tional ‘aerial towards the signal in such
a way that its receptivity would be at a
maximum in that direction, but its re-
ceptivity would he relatively tess, and
preferably a minimum towards the di-
rection of static,

FIELD FOR RESEARCH,

This has opened up a tremendously
wide field for research, and eminent
engineers and pliysicists have devoted
many years of research to improving
+netliods of putting this principle into
operation, and thus arming the receiver
. with a much-needed defence against-the
attacks of its miost bitter enemy,

The simiple directional aerial is of

a tlieoretical than a practical considera-
tion: Unless the design is carried to
an extreme by having a wire about 150
feet or miore long, run along the groaund
on insulators, and only a few inches dis-
taut from the ground, then there is
little advantage to be gained from it.
The effective height of such an aerial
wounid naturally be far short of one, say,
twenty-five or thirty feet high, bnt
nevertheless a surprising number of
stations can be tutied it with a multi-
valve set, owing to the flexibility
of the radio-frequency valves and their
liability to give cnormons amplifications
on extremely weak signals, This type
of aerial may also be formed by lay-
ing a well insulated cable along the

top of the ground, the one end heing
attached to the receiver and the free
end pointing towards the station it 1s

desired to receive. The free end should
be well insulated of course.

Anotlier form is often referred to as
an “underground aerial”’ and consists
of the before described well-insulated
cable buried in the ground wp to two
or three feet and still pointing its free
end towards the distant station. .

RADIO TRANSMITTER DIS-
TURBANCES,

"As has Dbeen described previously im |

this column a radio transmitter sends
out two disturbances, oue of: which
is in the ‘‘asther’ and comsists of
electro-magnetic waves which travel
through space while the other repre-
sents electric currents which, travel
through the earth, To just what extent
these disturbances affect the receiver
depends on two factors, the first of
whicl is the wavelength or frequency
of the currents used at the tranmsmit-
ter, and the second is the mnature of
coustruction or electrical conductivity
of the intérvening ground. With a
giten wavelength and salt-water  be-
tween two stations, providing certain
constants of the stations are known,
the actnal percentage ratio of aerial
to earth compouents of the wave
iransmitted and received can be de-
determine with satisfactory -accuracy.
Tmediately, however, the intervening
earth consists of ground of unknown
conductivity, the computation becomes
very unsatisfactory.

Tt has also been explained in these
columns that the amount of energy
picked up by a receiver (and therefore
the signal strength) is dependent on
the height of an aerial (from an elec-
trical and not mecessarily a geometri-
cal point of view). The Thigher the
electrical  height the  greater t}le
energy received from the wave arriv-
ing from the trausmitter.

“UNDERGROUND AERIALS.
An application of these pritciples to
the question of low highly directional
aerials and buried wires resolves itself
down to a consideration of the wave-
jength in use and the nature of ihe

ground at the receiver as well as the
ground -iutervening between the trans-
mitter and receiver, The -effective
‘height of an aerial may be very great
owing to the fact that the ground
underneath it is composed of very poor
materiat which might just as well be
considered an insulation and it may ‘be
necessary to go down, say twenty feef,
to get to good material. If such an
aerial is twenfy geometrical feet high
above the ground, then the total geo-
mietrical height would be reckoned at
forty feet with the added ‘height”
under ground.  Providing the earth
connection is buried twenty feet into
the good material the advantages offer-
ing will be made use of otherwise
anything picked wup by increased
height will be used up in aerial resist-
ance.

RECEPTIVITY OF LOW AERIALS,
It will now be seen that it is a very
difficult problem to determine  the
receptivity of low or buried
Decause for a start, it is mot known
just what the ratio of space to earth
currents are, notr to just what extent
the carth currents which do arrive
will affect the receiving system because
the wire slightly above earth should
act as a true aerial, while the buried
wire shonld respond to the earilr cur-
vents only. The wire laid along the
surface of the ground should receive
nothing whatsoever if the ground it
is laid down on is good wet soil be-
cause it should be nom-dinductive theo-
retically, Its geometrical height above
earth would consist of the thickness
of the insulation of the wire as a mat-
ter of fact! This would actually be
so if the surface of the ground con-
sisted of copper-sheet for instance.

In order to<make certain that only
earth currents are picked up it is cus-
tomary to lay the insulated wire in
brackish water as the latter has a lower
resistance than even salt water.

It is claimed by the exponents of ihe
undergroutld aerial that there is very
great freadom from static interfevence
becatise the greater percentage of static

aerials (

arises in the atmospliere and that static
waves are purely space waves, This is
50, but the space waves tend fo induace
currenfs i the surface of the earth, and
these are picked uwp in the aerial, and,

asman-made eartl currents which tend
| to distarD such a pick-up systemm mater-
ially, and do not have an appreciable
effect on an overhead system. i

DIRECTIVE AERIALS,
Conwdered  briefly, these directive
forms of aerial shiow cousiderable ad-
vantages over orthodox designs, provid-
ing the user is prepared to instal a
couple of exira valves in the receiver to
make up for the loss of sensitivity .due

to the smaller pick-up of the derial.
Naturaily such aerials can only be used
to receive in a given direction unless
several of them are instailedin such a
way that all the stations it is desired
to receive are capable of being picked
up on one or other of them. However,
in New Zealand the average receiver is
used on the Australian stations, prin-
cipally when distant reception is being
carried out and static is cansing most
interference, Hence, anywhere in New
Zealand, if an aerial is laid down in
such a rmanner as to caunse the free
end to point towards Syduey, the aerial
will satisfactorily enough include Bris-
Lane and Melbourne in its compass.

Tlhere are one or two points of prac-
tical interest and one is that thé self-
capacity to earth of the low or buried
aerial 15 much greater than one of or-
thodox design, aund in order to have
a fair length as well, the tuning of
the system may be. found to be diffi-
cult. It is therefore wise to instal a
series condenser between the lead to
the receiver and the aerial terminal,
This condenser should preferably be a
variable one, although a fixed one of
a value of .0003 will be found to work
well enough. A variable condenser
with a maximum capacity of .0003 is
desirable, especially with the buried
wire. To get best results, this con-
denser should be varied with respect
| to the first tuning dial on the receiver

furtherinore, there are mnatural as well

and it shiould e variable,

[ ]

until  maximum signals are obtained.
Any variation of the series condenser
will call for a slight reagjustment of
the first dial or aerial tuning control
of the receiver, ‘ )
It is quite possible where there I
plenty of open ground to lay down an
aerial twice or three tinles as long as
nsual and still get good signais with
sharper directive effects. ‘Uhe series
condenser is now an absolute necessity,
: I'he Bever-
idge aerial hag been mentioned in these
columns hefore, and this takes the
form of a wirte actually longer than .
would be called for in a straight-ouf
tuping system. In this case, ftwo
wires are used, one as the aerial, and
the other as a transmission wire to
bring the eunergy from the aerial to
the receiver -and af the same time
make the aerial system ceversible in -
direction. A special resistance is -
joined between the far end of the saerial
and earth to assist this effect at dif-
ferent treceivers working at different
wave-lengths are energised by tlis sys-
ten.

It should be noted that directive sys.
temns are not really practicable on short-
wave systems, for imstance, below
100 metres. It was mentioned at the
commencement of this article that a
factor determining the energy transfer~
red to the receiver was the mnature of
the earth between the stations as re-
gulating the amount of earth current
which would arrive at the receiver. As
before-mentioned, this varies with
wave-length, On wave-lengths above
10,000 metres probably over B0 petr
cent. of the energy received comes
Lthirough the earth, bunt Delow 100
metres the earth currents dissipate
themselves owing to the resistance of
the earth and they do not carry more
than a few miles at most. Palpably,
therefore buried earths are quite iIm.
practicable for the reception of the
ultra-short wave statious, which are
such a source of interest at present,
Those of an experimental turn of mind
will find great interest in trying out
stunts on the lines of the few pointers
treated in- this discussion.

INTERFERENCE

POWER LINE AND OTHER -
CAUSES

TRACING THAT TROUBLE.

In many cases in New Zealand lis-
teuers are now experiencing serious
interference from power-line leakages
and uoises from various electrical ap-
pliances. Some power boarg engineers
have taken up broadcast listening in
their leisure and probably they will
new realise how serious a matter power

line interference 1s to Dbroadcast lis-
teners-in,
An American investigator of man-

made sources of electrical interference
writes -—

“Sparks are prodaced in the normal
operation of many types of electrical
apparatus (such as motors, doorbells,
buzzers, gasoline engines, X-ray ap-
paratus, violet-ray machines, sonie
forms of batfery chargers, rural tele-
phoue ringers, heating-pad thermo-
stats), Sparks are also sometimes
produced at defective insulators, trans-
formers, etc., of electric wire lines.
Sparks usually give rise to electric
waves which travel along the electric
power wires and by them are radiated
out and are then picked up by, radio
receiving sets. ‘The mnoise thus pro-
duced in a radio set may come from 2a
disturbance which has travelled sev-
eral miles along the electric power

wires.
ELIMINATE THE SPARK,

_ “One remedy for such types of in-
terference is to eliminate the spark.
This is possible if the spark is an elec-
trical leak and mnot mnecessary to the
operation. of the machine in which it
occurs. Many very useful electrical
machines, however, depend for their
operation on the making and breaking
of electrical circuits while they are
carrying cutrent and -whenever this
happens a spark is produced, It is im-
possible to eliminate these machines,
so that it is necessary to make the
spark of such nafure or so to srrange
the cireunits that the radio frequency
current is reduced or prevented from
radiating,

“To prevent the radio frequency
gurrent produced by a spark from get-
ting on to the lines connceting the
sparkineg appatatus some form of filter
circuit is mecessary, A condemser (L
microfarad, more or less) connected
actoss the sparking points will short-
circwit a considerable amount of the
radio frequency cumrrent, ot a conden-
ser connected from each side of the
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line to gronnd will serve the same pur-
A choke coil in each side of the

pose.

line in addition to the condensers
connected to gronnd  forms a
simple filter circuit which should
prevent frequencies in  the broad-
cast range from getting on
the line. A high inductonce (choke

Toill or higll resistance connected in
each side of the line changes the char-
acteristics of the cirenit su as to reduce
ihe amounnt of power rvadiated. If such
a filter circnit is not effective or is
impracticable, the apparatus may in
some cases be surrounded by a solid
metal sheet or wire screen which is
thorouglly  grounded.  The screen
should completely surround the appara-
tus. This may be difficuli, For ex-
ample, in shielding the ignition sys-
tem of a gasoline engine the spark
coils and all wires and other parts of
the system must be enclosed in mietal
chields, and these must be very well
grounded. ’

“When any conuections are made to
the power line, in order o avoid fire and
personal injury, only apparatus that is
carefully lested as to voltage and cur-
rent-carrying  capacity showld be nsed
and the power company should he con-
sulted before making the installation.
Additions to the power lines should be
snade only by gualified persons.

TRACING THE SOURCE OF
TROUBLE.

“I'he first thing to do in tracing the
source of tronble is to make sure that
it is not in the receiving set itself, The
next thing is to open the electri¢ switch
al the house meter; if the interfering
noise s still heard in the radio set, the
source is ihen kuown to be outside the
house. It is then desirable to report the
situation to the electric power company.
Many of the companies have apparatus
for the purpose of following up com-
plaints of this kind. Usnally a sensi-
tive receiving sct with a leop aerial is
used to determine the direction from
which the interference noise comes, and
this ountfit is taken from place to place
until the source is found. The location
of such sonrces is often a very diffienlt
and baffling vndertaking. The trouble
sometinles comes from a spark dischiarge
oyer an insulator to grouid, or hetween
a pair of wires, or it may Dbe that the
wire is touching some object such as a
tree, pole, guy wire, ete.  Such a spark
discharge is a luss of power to the
operaling compuiuy and a  potential
sonrce of seris troable, and for these
reasons the company iz probably more
interested ‘in finding and elimindting
this type of trouble than the radio
listener Large Jeaks and sparks may
often he ohserved at night, especially
in hot weatlier, However, sparks wlhich

— ————
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CROSLEY TWO-VALVE SETS
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are too small to be readily noticed may
capse serious interference to radio re-
ception.

CLEAN THE COMMUTATOR.

“Where D.C. motors are in operation
near 'a radic receiving set interference
is sometimes caunsed, especially when
the brushes on the motor are sparking
Dadly. The sparking should be re-
duced as much as possible Ly cleaning
the commutator and setting the hrushes
properly. The remaining interference
is sometimes overcome by placing two
condetisers fabout 9 microfarads eaclh)
in series across the power supply line
and connecting their midpoint to a good
ground systent

“Another <ource of interference is the
ringing machine used in rural telephone
exchanges. Telephone engineers can re-
duce or eliminate inter{erence by con-
necting a flter bLetween the machine
and the ringing keys.”

“VALVE” NOT “TUBE”
AMERICAN EDITOR’S

PREFERLENCE.

Que American radio editor has per-
ceived in the Tnglish term ‘‘valve’” a
more apt word than ‘‘tube’” which is
generally used in America. 7The editor
of the New York “Popular Radio” of
December, says:—

“After having reccived a number ol
leiters questioning the license we have
taken in umsing tle term ‘valve’ in
place of ‘tube’ we feel constrained to
say something in defence of this pol-
icy. One slightly irate reader com-
plains with some feeling that we have
heen  ‘high latting’ him. ‘Popnlar
Radio’ obvicusly has no imterest in
‘high hotting’ its readers, but it does
have a sinvers desite to keep its ter-
mtinology as scientifically accurate as
possible, and, foltowing the growiug
tendency of the radio engineering pro-
fessjon, it Ias forsgken tlie ambignous
terir ‘tube* for the more deseriptive
one of ‘valve.! After all, a tube may
mean & conlaiter for toothpaste or the
Ifudson River Vehicular Tunnel”

PR —

BROADCAST TESTS

PROA HOMIY LINKR,

Aboard the Alerdeen liner
thenes, which left Ingland for Ans-
tralia on December 7, is Mr. I. A.
Hankey, secrctary of the Wireless As-

Denioi-

sociation of Great Britain, who was
on his way to Australia to carry out
short-wave broadeasting  tests. M.

ITankey will conduct experiments Loth
on the voyage out aud home and dur-
ing the five weeks e will be in Aus-
tralia, Messrs, Geo, Thompson and
Co, I,itd., owners of the Aberdeen Iiue,
attachh so much importance to it that
ther are providing Mr, ¥Haukey with
a first-class passage to Australin  and
hack im the Demosthenes. Unfortnn-
ately Mr, Hankey’s wavelengtl is un-
known, but any listeners “picking wup”
the Demosthenes on the vovage will e
able 1o report to Mr. Hankey, care of

| the agents, Dalgely and Co., Ltd, The

Demnsthenes wus due at Melbourne on
January 25,

MOTOR-CAR AERIAL

EASY TO INSTAL.

A condenser-aetial - is one of the best
types of pick-up devices to use with a
radio sgt in a motor-car. The idea of
the condenser-aerial is old, and it is
surprising that it is not more used by
the experimenter who wants an aerial
that will give a maximum of signal
strength with a minimum of size. The
condenser-aerial, as itz mame suggests,
is formed of two plates of inetal -sus-

pended several feet apart, with the
upper one well insnlated.
The lower plate is used for the

earth, and the upper one for the aerial.
This aerial may be modified for use
in a car by fastening the upper plate
just inside” the top of the car, and
wsing the body of the car for the lower
plate. :

The upper plate may be of almost
any kind of metal. The larger this
upper plate the bLetter will be the xe-
sults, Medinm-mesh copper or hrass
sereening, or a piece of thin sheet
copper or hrass will make the most
efiicient and Lest looking aerial,
Tiven ordinary tinfoil or lead foil may
be used by fastening a large shedt of
it to the top of the car and sewing a
piece of cloth over it to keep it from
getting torn.

An  insulated wire should be sol-
dered to the metal plate and brought
down fo the aerial bindiug post on
the set, taking carc that the plate
and the lead to it do mot touch any
of tha metal parts of the cor hody.
The ground binding post should he
comected to the metal body of — the

car, or to the grounded terminal of

the storage Daltery.

A student fajled in an examination
in all the five subjects he took.

e telegraplied 1o his brother:
“Tailed in all five. Prepare papa.”
"*he brother telegraphed = back:

“Tapa prepared. DPrepare yourself.”

SHORT-WAVE RECEPTION

NEW VALVE PROMISES WONDERS.

Tmportant developments in the con-
stroction of short-wave receivers are
likely to be one outcome of the inven-
tion of the new Fnglish shielded plate
receiving valve which was mentioned
recently in these columns. The main
effect of the shield is to reduce the
capacity of the valve almost complete-
ly. In the ordinary valve the capecity
between the plate and the grid is com-
paratively great, and ihic valve really
resembles a small cotdenser. The el-
fect of this, if the valve is nsed as a
high-fréquency amplifier for very short
waves, is that the capacity of the valve
acts as an almost complefe shorf-circuit
in the valve itself, to an incoming sig-
tal impulse. The cousequence is that
an incoming signal passes right across
the valve without being ampiified, and
no gain is obtained in the high-fre-
quency amplifying valve. This effect;
has hampered the comstruction of &
short-wave receiver iticorporaling a
high-frequency amplifier.

TO ADD RADIO FREQUENCY.

The new screened valve, howaver, will
overcome this weakness of the ordinary
valve, and its influence may ultimately
be greatly to increasc the scope of
short-wave broadcasting. At present
the real value of shortwave broadcast~
ing is partially limited to the trans-
mission of programmes from one coug-
try to another for rebroadcasting. The
majority of listeners liear the pro-
gramme after it is telayed, instead of
picking it up direct from the cverseas
station. - It is likely, however, that
the use of screened valves in high-fre-
quency amplifiers will result in the pro-
duction of a simply operated short-wave
receiver, which will give ‘faitly cou-
sistent loudspeaketr reception — from
short-wave stations in &l parts of the
world. The value of this will be that
the listener will be able to tune-in
whatever overseas station he likes.

ALL KINDS OF RADIO SET3

Accessories, Amplifiers, Repairs, :
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Ocean Deep Tone!

Arrange for a demonstration, and marvel at the wonderful
depth of tone of the SONORA.
’ It will surprise you.
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