care made, so that the whole frame-
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Graphic Explanation of Various Phenomena
: By “MIR.E” |
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reduction of static inter-
ference - with radio recep-
tion, there are Several
eonsiderations worthy of
mention In.view of the fact that they
are simply explzited and especially be-
cause there are points easily uuder-
stood by the average user of cerfain
types of receiving apparatus which are
capable of developing the particular
symptoms about to be described. o

As the readers of the last two issues
of this column will understand, the
most - effective method of reduncing
static, or in other words increasing the
sigmal to static ratio in favour of sig-
nal, is to use an aerial capable of re-
ceiving only in the girection of the im-
comitig sigdals and ta he non-recep-
tive in the direction of the sfatic, static
heing aether waves just as the signals
are, of course, if the static and the
signals are bhoth arriving from the same
point of the compass, this method of
gorting the one from the other {fails
entirely.

It has been demonstrated that an
I, type aerial of special design will
assist tnaterially under certain circom-
statices, and in view of the fact that
an aerial with a very small electrical
height will be .quite effective in driv-
ing a multi-valve set, this is the most
popular method where distant signals
are aimed at, and the one it is advised
should be attempted seriously.

THE LOOP PICK-UP. .

THE simplest directional pick-up is
the loop As is well known, the
loop cotsists of a frame-work or ““for-
mer” on which is wound a coil of
wire. This wire may be wound in the
form of a spidet-web in such a manper
that each successive turn bas a differ-
ent diameter, that is, ome tnrn inside

the other, or it may be wound
witlh the wires Iying side by
side and each tarn having the same
diameter. Al designs of loops

work can be rotated, and the ceil of
wire caused to point in such a direc-
tiosz as to bring in the londest sig-
1als. When rotating the loop it -will
he found that there are two places 180
degrees apart where the signals rise

‘north

better .results than  the  other.
Theoreticalfy the two positions should
give equal results, and the reasom why
they invariably do not is due to well-
known effects, which will be dealt
with later. )

Without indulging in involved techni-
calities as to why a loop *‘points” fo-
wards the direction of the incoming
signals, it may be stated that this ac-
tion is based onr the fact that a loep
is respousive to the maguetic effect of
the incoming ether waves, in contra-
distinction to the action of an . ortho-
dox aerial, which is respounsive to the
celictro-static’ cemponent of  the
waves, and is responsive af almost any
angle, However, the net result is as
previously deseribed, and the loop iu-
dicates two possible directions, dia-
metrically opposite one another, from
whicl: the siguals may be arriving. For
navigational purposes it is mecessary
to find which is which, unless the bear-
ings are so wellknown that obviousty
one of them is the correct one, I
order to find out which is which, or
decide the “semse” of the signals,
sugiliary apparatus is msed and two
readings taken, but this is of mo iu-
tetest from the point of view of static
reduction.

INTERESTING FACTS,

IT is of interest in attempting a

simple understanding of these
phenomena, to lay the facts ont
graphically. I two circles of the

same diameter are drawn in sucl a
way that they are touching one _another
on their circamferences, it will
he seen that a figure 8 has heen drawn.
Now, 3f the point where the circles
touch is taken as thie centre, and two
lines are drawn at righit-angles, ome
cutting the two circles in two, the
points of the compass, north, south,
east, and west, may be marked on the
straight lines, such that they form a
standard graphical representation of
a compass. The circles now represent
signal strength with respect to direc-
tion, and if, in the case of the graph
just described, the loop is pointing
and south, and responding to
signals coming from a noriherly or
southeriy direction, it will be mnoticed

| exceptionally long

the latter directioms, them, of course,
the loop is pointed accordingly, and
a rearrangement of the figure takes
the form of tweo similar circles drawn
with their edges touching at the same
spot as before, but their centres are
now along the easterly and westerly
fines. The lines of zero reeception are
now north and south. It follows, there-
fore, that rotation of the receiving
loop retuires a similar movement of
the circles round the graphical points
of the compass in order to deseribe
what is happening.

A loop i3 sald to have “Tigure of

| Right” reception, because of this just-

described. performance.

Now, it has been shown in previ-
ous discussions in this column
that a 7T azerial roceives equall-
ing well all round the compass. If
a diagram of such a performance is
dr.awn, a circle will have to be des-
cribed, baving its centre where the two
lines and the edwes of the “figure of
8" vircles, all had a common point
of confact. Obviously this circle de-
notes equal signal strength at a ceniral
noint from a portable station movine
in a circle round that noint. A 7T
aerial is therefore said to have ‘‘Circle”
reception.

“OVAL" RECEPIELON,

AN L aerial, by the same reasoning,
will have ‘“oval’” reception, but
more of the oval will he towards the

| direction in which the down-leads come

down, Tt is nunecessary to point out
that wnless the L aerial is of the type
deseribed in last week’s issue, that is,
withh  respect to
height, the oval will not be very narrow
tor will it he definitely located more
in one direction than the one immedi-
ately opposite, as it would have to be to
represent definite directivity, TYhurther-
more, if tlhe aerial is moored in one
position the ¢val diagram will always
be a fized representation so far as a
graphical picture is concerned.

An interesting effect is now available
for description. A loop also acts as
a miniature aerial because it is sticking
up it the air a good distance in some
cases, ‘Tlhie recetver, batteries, and leads,

‘nal strength, and it represents ‘““circle”

| one of the circles forming ths figure of

aerial system picks up a surprising sig-

reception. In adding it to the graph a
small circle is drawn over the “‘figuye
of 8> It will be at once seen that
there are two bulges which represent a
tecakage of signats (or static, which is
what 1s snost undesired) into the system
from the two directioms which received
nothing befors. Also, if the graph 1s
solved mathematicalty it will be seen
that part of the little circle adds to
thre big eircle, but the other subtracts,
and the net result of tins is to enlarge

8, and to diminish the size of the other.
Thus it is seen that it is this effect
whicli causes the loop to show a somte-
what greater signal strepgth in one of
the two positions at wluel it is ze-
ceptive.

COMEBINING THE SIGNALS. !
ADVANTAGE is taken of this effect

to further imaprove the fight against
static by reducing the size of one of the
circles, and this is done by deliberately
combining the signals obtained from a
loep and an aerial, It is necessary to
‘‘phase’” the effects from the aerial in
order to adjust tlie signal strength to
be the same as that obtained from the¢
loop in order that the size of the
“circle” due to the signals from the
aerinl will have a radius equal to the
diameter of one of the circles of the
figure of 8 it is combined with. ‘this
is done by insertiiig a nameable resist-
ance of several hundred ohms ({this
will vary according to wave-length)
in series with the gerial. The eflects /7
aerial and locp are combined by feeding
a common sccondary attached to the
receiver from thie primaries, one being
in the loop cirenit and one in the aerial
circuit. Actwally the diagram of recep-
tion oltained by combining circle with
figure of 8 reception is a figure exact-
Iy the same as a heart. Such a com-
bination is called “heart-shape” recep
tion, The core of the heatrt is the cen-
tre and the heart revolves with the
loop, and the pick-up of the combina-
tion is that of the loop and aerial add-
ed together, By drawing a diagtam of
a lieart on a compass, as was done pre-
viously, it will be seen that sig-

by sinply- rotating the loop. Of course,
owing to the series resistance in the
aerial circuit (and this resistance, by
the way, mnst be non-indunctive) the
aerial will not give its normal -impetus
to the receiver, Lut will deliver the
sadic signal strength as the loop when
“‘phased” weorrectly, and this wmeans
that the total pick-up of the systewr will
be twice that obtainable from the loop.

RESULT OF RE:-RADIATION.

SIGHT shiould not be lost of the fact

mentioned in a previous article
that re-radiation of signals from metal-
lic or other objects m the vicinity of
the receiver will cause loss of definition
of direction, and that the shorter the
waveletigth being received, the more
indefinite will become ‘the dircetion.
On standard broadeast wavelengths,
however, the eflect is guite marked, and
very considerable relief may be ob-
tained from bheth static and induction.
This effect of re-radiation is most no-
ticeable if a loop set is in operation
ntear to an aerial, and even if the aerial
is out of commission by being “discon-
nected from a receiver or even earthed
through a resistance to damp it, it will
invariably he found that the maximum
signals will be available when the loop
is pointing to the aerial, and this di-
rection miay be at right angles to tlhe
true direction of the transmitter.

A very simple wethod of metting a
crude but ecffeclive ‘‘heart shapc” is
to join the aerial lead on to the loop
either directly, through a series fixed
condetiser, or by just laving the wire
over thie loop or recciver. There should
be no eartl: connection from: the te-
ceiver. Under these circumstancds the
loop will be energised by the acrial,
and will give wonderful signal strength,
There will still Le two positions on the
loop where signals will come in, but
otie will not be as definite as the other,
Under circumstances of bad static, re-
ception will often be found possible un-
der these circumstances, whereas with
the aerial direct there will be nothing
but clatter and on the loop alone. The
strength will be too small for comfort-
able recception.

BATTERY ELIMINATORS

SUCCESSEFUL DEVELOPMENTS.

One of the chief technical develop-
ments which has been made in the con-
struction of wireless receivers in the
last year has been the steady improve-
ment in equipment to enable the set to
be worked from the electric supply
mains. For somte years an eliminator
for the high-tension battery has been on
the tuarket, but early types of high-
tension battery eliminators Jacked the
flexibility of a high-tension battery, and
as they were also rather expensive they
were very little used.  Many improve-
ments in detail have now imade a battery
climinater a far more satisfactory
source of high-tension supply for a
farge receiver than a high-tension bat-
tery, and the chief fault with the early
models—a tendency for some of the
hum or ripple of the electric supply ser-
vice to make its way info the receiver
whenn a heavy current was drawn from
the elimipator—has now been entirely
overcome.  Prices of completed elimin-
ators are still high—higher, in fact,
than they should be in proportion to the
cost of other wireless eguipment, but
so wide a range of moderately-priced
climinator parts is available that a per-
son can assemble one of these units at
home at a reasonable outlay.

“A" BATTERY ELIMINATED.

From a technical point of view the
progress made in the elimination of the
low-tension, or A, battery bas been more
interesting than the development of the
high-tension eliminator.  Comnparatively
little difficulty is experienced in recti-
fving and smoothing out into a direct
current the altermating current having
the necessary characteristic for high-
tension supply, because the intensity of
the current necessary is very small
The opposite, however, applies to a cur-
rert for filament lighting. Because
the necessary pressurz is low it is dif-
ficult to produce an efficient rectifier for
converting the current for filament sup-
ply from an alternating to a direct
current, and because the necessary cur-
rent intensity is comparatively high an
efficient rectifier would need to be bulky
and expensive. These difficultics have
been so grat that except in one or two
special eases the attempt to rectify and
smooth an alternating current for fila-
ment supply bas been abandoned, and
attention lias been concentraied on the
application of an alternating current
supply direct to the valve without intro-
ducing into the receiver the hum of the
alternating current supply, Many dii-
ferent kinds of valves have been pro-
duced in the last year which will work
effectively  from  alternating current.
These valves differ materially from or-
dinary valves, because the filament pro-
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RADIO ENTHUSIASTS

THE MOST DEPENDABLE BATTERY THAT MONEY CAN BUY IS THE

. EXIDE

As installed at the 2YA Station, Wellington.
We have Batteries in all sizes from 9/~ each,

Have your Battery ebgrged by Exide experts.
) tion and Delivery Service Dzily, City and Suburbs,

EXIDE SERVICE STATION,

79 KENT TERRACE, WELLINGTON,

Private "Phone 25—010.

Collec:

per is surrounded closely by a sheath of
very light metal which is not in elec-
trical connection with the filament. The
grid and the plate of the wvalve are
placed outside this metal sheath, The
filament, which is heated from a small
transformer working from the eclectric
supply mains, plays the part of a ra-
diator, which heats the sheath survound-
ing it to a very'dull red leat. This
sheath is treated with the eunergising
material used in dull emitter valve fila-
ments, and when. heated in this man-
ner it takes the place of an ordinary
filament, By the nse of this arrange-
ment the alternating current supply is
nsed to do the necessary heating work in
the valve without being actually con-
nected into the receiving circuit proper,
and it camnot interfere with the
ordinary working of the set.

LOUDSPEAKER CORDS

SOURCES OIF TROUBLE.

The loudspeaker cord is such an in-
significant part of the wireless set
that few ever give it any considera-
tion. Yet it is sometimes the cause

of mueh erackling, which many imag-
ine to be statie.
made of very fine copper wire,
twisted with a piece of cotton thread.
The whole assemhly is covered by a
woven cotton or silk braid.

Speaker cords are

Sometimes one of these minute

wires will become brokem, and any
movement of the cords will cause a
scratching sound in the speaker or

’phones. Such a noise will be located

when the 'phones are shaken.

During damp and rainy weather,

or around the sea shores, the fibre
covering the conductors may become

moist and leaky and cause noises in
the speaker. This trouble is harder
to find, for if we check the parts of
the set with the speaker counceted,

ThAVIL IN COMFORT BY
CAR
WELLINGTON — PALMERSTON
NEW PLYMOUTIL.

Use Gur Booking (Offices in Advauce.
51 Willis Sireef, WELLINGTON.
Telephone 43—842,

BRITISH
RADIO GOODS

A bit better quality;
A Dbit cheaper;
In short “a job”!
You get them from:

HARTLE & GRAY,
CUSTOMS ST, AUCKLAND,

as the noise will still be prevalent, it
it likely to be assumed that it is
caused by static.

As a protection against such
trouble, a speaker cord with rubber
insulation should be used.

Grasping a ’phone cord and not
the ’phone tip when withdrawing it
from a plug will often cause scoring
of the delicate wire, with consequent
breakage and noises in the set. By

connecting a small lamp in series with
the 'phones or loudspeaker, and =
siall dry cell, flickering of the light
will occur when the cords are moved
around in the case of a broken wire.

f vou are troubled with hant
capacity effeets in the ‘phone or loud-
speaker cords, a small fixed conden-
ser connected between A positive and
2 separate earth will either eliminate
or minimise the trouble.
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Are the Backbone of

“A” Battery.

capacity—takes place of two 45 V.

two months, Fully charged.

PRICE £6/15/0.

9 MAJORIBANKS STREET,
Telephon-

BATTERIES AND SERVICE

Here’s two that will save you endless

Type Tw 13-plate, 85 amps. eapacity, fully
charged. Complete with removable carry-

ing handle,

Type H.T. 5, 90 volt, 2500 millianis. -

drys—only needs recharging cvery

Send for our twelve page Cata}og‘ue coming out before Xmas.

Gruar’'s Battery House
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PRICE £6
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