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y HEN an electric current iy

passed through a wire, mag-
i metic lines of force are set
fl up about the wive, creating a
#1 magnetic fleld. The intens
! sity of this field depends up-
on the amount of current

: 2 flowing through the wire and
algo the distunce from the wire. This
15 dealing with a straipht piece of wire,
and an examyple of this ean be seen in
the precautions taken in  arranging
iand Iiges wused in telegraphic com-
muvication. When ran between poles
the wires are zig-zagged und run to
different insulators on adjacent poles.
Conversations on one wire which runs
varallel to a second wire for any diy-
tance would interrupt commtinication

" on the second line.

- If a wire through which a curvent is
flowing is wotifil it the shape of 4 eoil,
the fleld is considerably inereased. Iu
the plain golonoid coll, that is, a single
coll with open ends, the Seld is most
intense along the axiy, and lines of
force spread out, round the c¢oil from
end to end. ) .

This field exists round coils through

“which current, either direct or alter-

nating, is flowing. In the cave of alter-
nating cnrrent, the dirvection of flow Is
congtantly changing, and the polarity
of either end changes with the alter-
nations. The speed at which these al-
ternations otcur is called the frequen-
cy, usually denoted as Fo many eyecles
per second. High frequency oy wireless

‘waves Rave a frequency of many mil-

lion per second, while audio frequency
currents vary from 30 to 20000 eyeles
or alternations per second. It can bhe
seen then that wireless or high-fres

quency current differs from low fre-.

quency current only in the mumber of
alternations that oceur per vecond, and
ift both cases a field will be produced
If either of these currents -pass through
wire in the form of & coil. o

In the case of audio frequency work,
afi iron core ig introtiuced to further
increase this field. Unless this iron core
is magneétically saturated it will ab-
sorb the magnetic energy produced in
the coil and being in most cares a wheil
type transformey, serve asx a medinm
through which these lines of force
travel from one end of the coil to the
other, at the rame time confining this

“fleld within itself.

, Radio Frequency Transformers,
AS it is more with radio frequence
. coily that we are interested, ‘e
c¢an apsume a receivey, employing two
high frequehey sthgew, is constritcted,
with coils lying a few inches apart and
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An Old Subject from a New Angle
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all in the saime plane. Small radio
frefuency currents are set up in the
aerial coil wheh in tune to a station.
These currents are amplified by the
valve producing similar cutrents in the
gecondl c¢oil, only much more amplified,

The second valve amplifies these al-
ternations still farther. As the field
of a coil depends on the current flow-
ing, the last ecoil will have quite an
appreciable field, and if visible, the
lines of force would be séen to be cut-
tihg the lines of force of the first and
second coils, When the output of a
valve iy fed back by aceident or de-
sigh, to the input, that valve com-

mences to ogcildite, and if the oscilla-,

tions are uncontrollable, the cirenit is
out of control and refuses to amplify.

It is to the suppresivon of these on-
cillations that radio englneérs huve
devoted so teh tinje during the last
few years.

Controlling Interaction.

ARIOUS methods Kive been devis-

ed. 'The first, and most obvious,
is to separate the colls so that the field
from one oes not reach the preceding
coil. 'This is impractieable as the
field _increases as amplification pro-
ceeds, and colls would hatve, on ocen-
stonk, to stand yards apart. An ar-
angement known as  the IHaszeltine
cireiit surmounted the difficulty teo
sgome extent by arranging the coils at
siich an angle that the lines of force
from one coil cuts those from the
other at right angles, thus producing
no couplitg.

A further, and to the writer’s mind
an improved miethiod of reducing thix
baek coupling effect, is to réduce .the
field of eneh coil by an arrangsment
of winding,

Straight cylindrical coils with open
ends are known as solonoid cofls, I
this coll was bent in the middle so
that two halves lie side by side with
the previous opposite ends brotight tu:
gether, the coil is known 4s a binety.
lar. In the electrical properties con-
cerning inductance, ete, the solonoid
and binocular are practically identicul,
In the case of the latter, however, the
field ls restricted and considerably re-
duced,

The torridal coil ix very similar. be-
ing merely a solonoid coil bent round
instead of being bent sharply in the
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state of self oscillation,

middle a& in the binocular. 'When these
field restricted colls are useéd in a re-
ceiver they can be placed comparative-

1y close to each other without suffiel-

ent coupling existing to set the valve
oscillating. Yet another method adopt-
ot by many commercial manutacturets
is the introduction of damping into
the circuit in the form of registance, °

Why. a Valve Oscillates.

WHEN 4 tuning system, say a coil
and condenser dre tuned to & given
statlon, small oscillations which con-
tinte as long ‘as the station feeds
mintte amounts of energy to keep them
poing, are get up in thut coll, If the
station stops, then these minute osell-
lations also stop. These small impulses
of current are fed to the grid of a
three-alectrode vilve, i the plate cir-
cttit of which i3 a coil which ean be
adjusted with respect to the first coil.
These imiptilses of eurrent appeat in
this plate coil in an amplified form.
As the current takes practically so tiine
to travel through the valve between
the two coils, the two sets of oseilla-
tions can be assumed fto be in phase.

Now we comée to an interesting point.”

It has been stated that oselllation in
the first or grid coil are kept in motion
by the fncoming oscillutions from the
gtation to which the system iy tuned,
By gradually increasing the- coupling
between the plate and grid coils energy

is given by the plate coil in the form of.

oscillations exactly in phase with those
of the grid ¢oil and in turn with those
of the station. “Bvery little helps,”
sifs the grid coil, and it oscillates with
renewed vigour. Phis -is  desiruble
from a point of reception, as enormous
aniplificntioti, far in excess of that of
the amplification of the valve itself, is
obtiined, There comes the natural
quettion.  Why not inerease this feed
bucle stll further and obtain all the
amplifiention that is desired. Well, let
ug see just what would happen.

Controliing ¥eed Back.

ASSUMTN(&? this coupling to be gradu-

ally inereased, there cotnes a time
when the valve would genetate oscil-
ations itself, still at the same fre-
quency as that of the station, but abso-
lutely uncontrollable hy the fransmit-
ting station. If the station stops alto-
gether, the valve would still oscillate,
and as it is the station the operfitor
iy listening to and not one's oseil-
ating receiver (which is very often de-
cidedly not the case), whatever the
station is broadeasting will be entirely
marred by one’s own generated okeil-
lations. Also, as has heen stated hefore.
& valve will not amplify when oscillat-
g itself,

The amount of back coupling neces-
sary to produce these oscillations de-
pends on a2 number of factors. The
i!hi@lf one being the resistance of the
grid  cofl, If of a high resistince.
thén more coupling and more energy
will have to he imparted to start this
n the aver-
age broadcast receiver, these coils are
of a fairly low resistance and it needs

v.“‘

.

only .a little feed back to produce thig
undegirable effect. Asgsuming thag
these various coils are not of the bin~
ocnlar or mimilar types, and no ar-
rangement is made whereby lines of
force cut at right angles, then the feed
baek can be utilised in overcoming the
resistance of the grid coil by placing
additional resistances in one of the
leads. 'This explaing then how Eome
commercial manufacturers keep the
valves below osefliating peint by d
ing one, or each of the tuning

tems. ;

Effect of Sereening.

THEBE is still the best method of

all to be considered, and that is
the mereened stages. By this. iz meant
the total isolution of each stage, com-
prising usually coil and condenser, by
g metal sereen, To be quite successful
this has to be an nbsolutely tight com-
partment and made of a metal with a
pood electrical conductivity. It is
out of the question fo make one of
pure gold, which is one of the best
known conductors. Running down the
list we soon come to copper, which iy
quite the Dbest practical material to
use. Alumintum follows cloge behind
and thers is very little to choose be-
tween the tweo.

When magnetic lines of force, or
rather we should say, alternating mag-
netic lines of foree, come in contn?t
with the conduetor, a current drai s
atvay through thdt conductor. 'This
enetgy then, passing through space, i8
converted to an electric current when
in contdict with & conductor, As an
example, the outside aerial receives
the wireless waves which are resolved
into a flow of eleciricity down the lead
into the set. .

Let us eonsider again the screening
between successive stages. These small
currents producedl leak away and
are khown a8 eddy curretits. Having
leaked away, they cannot come in con~
tact with the coil, from which they afe
gerreened; and no feed back is produced.

Suggestions for Screening.

A few remarks regarding screening
will, perhaps, not be out of plice, . and
if mentioned here, will, perhaps, be
more readily understood.

It has been stated that reaction gr
feed buck reduces the resistan.e.e of
grid coil, In a receiver employing 1 P
tion intentionally, the <c¢onstruction,
guage of wire and spacing, etc, of the
grid coil iy of little importance. This is
a gtatement which numerous readers
will, no doubt, question, but when look-
el on from the theoreticdil agpect, it
will at once be vealised that to bring
the grid coil to maximum efficiency,
simply needs the additlon of morve re-
action, But this is baside the point,

If & seréened recelver is il to re-
duce all chances of a feed buck oveir-
ring with no reaction, then the gtid
coll of ail the valvex will huve to be

‘deslpgned to be of as low 4 redistance ns

possibles Thick wire well spneed ig inw -
divited, und the coll kept as far from
the gides of the sereening bos us pos-
sible. Condensers will have to he of
good quality. and all insuldation to-be
very thotough, . L
This artlele has dealt sntively with
the coupling existing betwetn cvfls. In
a later numbey, the wrlter fntends to-
consider the othex puth, through which



