
The Mystery of the Receiver
An Old Subject from a New Angle

(By Pentode

HEN an electric current is
1 passed through a wire, mag-
| netic lines of force are setil up about the wire, creating a
fj) magnetic field. The inten-
di sity of this field depends up-

,
on the amount of current
flowing through the wire and

also the distance from the wire. This
is dealing with a straight piece of wire,
and an example of this can be seen in
the precautions taken in arranginy
~lJand lines used in telegraphic com-
munication. When run between poles
the wires are zig-zagged and run todifferent insulators on adjacent poles.
Conversations on one wire which runs
parallel to a second wire for any dis-
tance would interrupt communication

'

On the second line.
' If a wire through which a current is
flowing is wound in the shape of a coil,
the fleld is considerably increased. In
the plain solonoid coil, that is, a singlecoil with open ends, the field is most
intense along the axis, and lines of
force spread out, round the ¢eoil from
end to end.
This field exists round coils throughwhich current, either direct or alter
nating, is flowing. In the cane of alter-
nating current, the direction of flow is
constantly changing, and the polarityof either end changés with the alter-
nations. The speed at which these al-
ternations occur. is called the frequen-
cy, usually denoted as So many cycles
per second. High frequency or wireless
waves have a frequency of many mil-lion per second, while audio frequencycurrents vary from 80 to 20,000 cyclesor alternations per second. It can be
seén then that wireless or high-fre-
quency current differs from low fre-
quency current only in the number of
alternations that occur per second, andin both cases a field will be producedif either of these currents pass throughwire in the form of a coil.In the case of Audio frequency work,an iron core is introduced to further
increase this field. Unless this iron core
iS magnetically saturated it will ab-
sorb the magnetic energy produced inthe coil and being in most cakes a sheil
type transformer, sel've as a medium
through which these lines of forcetravel from one énd of the coil to the
other, at the samé time confining thisfield within itself.
Radio Frequency Transformers,
‘AS it is more with radio frequency

. Coils that we are interested, wecan assume a recéiver, employing two
high frequency stages, is constructed |

With coils lying a few inches apart and |
ene ‘ctinlaaainity

"ne pe oereeiene:

all in the same plane. Small radio
frequency currents are set up in the
aerial coil when in tune to a station.
These curtents are amplified by the
valve producing similar cutrents in the
second ¢oil, only much more amplified.
The second valve amplifies these al-
ternations still further. As the field
of a coil depends on the current flow-
ing, the last coil will have quite an
appreciable field, and if visible, the
lines of force would be séen to be cut-
ting thé linés of force of the first and
second coils. When the output of a
valve is fed back by accident or de-
sign, to the input, that valve cotn-
mences to osciljite, and if the oscilla-,tions aré uncontrollable, the circuit is
out of control and refuses to amplify.It is to the suppresison of these ox-
cillations that radio engineérs lhuve
devoted so much time during the lastfew years.
Controlling Interaction.

VAariovs méthods have beén devis-ed. The first, and mioxt obvious,
is to separate the coils so that the fleld
from one doés not reach the preceding
coil. This is impracticuble as the
field increases as amplification pro-
ceeds, and coils would have, on ocen-
sious, to stand yards apart. An ar-
rangement known as the Hazeltinecireuit surmounted the difficulty to
some extent by arranging the coils at
such an angle that the lines of force
from one coil cuts those from the
other at right angles, thus producing
no couplitig.
A further, and to the writer's mind
an improved method of reducing this
back coupling effect, is to réduce the
field of exch coil by an arrangementof winding.
Straight cylindrical coils with opeti
ends ate known as solonoid coils, If
this coil was bent in the middle so
that two halves lie side by side with
the previous opposite ends brought to«
gether, the coil is known as a bihocu:lar. In the electrical properties eon-
cerning inductance, etc, the solonoid
and binocular are practically identical.In the case of the latter, however, the
field is restricted and considerably re-
duced.
The torridal coil is very similar, be-
ing merely a solonoid coil bent round
instead of being bent sharply in the

middie 4s in the binocular. When these
field restricted coils are used in a re-
ceiver they can be placed comparative-
ly elosé to éach other without suffiel-
ent coupling existing to set the valve
oscillating. Yet anothér method adopt-
ed by many commercial manufacturets
is the introduction of damping into
the circuit in the form of résistance. ~

Why.a Valve Oscillates.
WHEN a tuning system, say a coiland condenser are tuned to a given
station, small oscillations which con-
tinue as long as the station feedsmitiite amounts of energy to keep them
going, are set up in that coil. If the
station stops, then these minute osctl-
lations also stop. ‘These small impulsesof current are fed to the grid of a
three-électrode valve, in the plate cir-
cuit of which is a coil which can be
adjusted with respect to the first coil.
These impulses of current appear in
this plate coil in an amplified form.
As the curretit takes practically no time
to tYavel through the valve between
the two coils, the two sets of oscilla-
tions can be assumed to be in phase.
Now we come to an interesting point.It has been stated that oscillation in
the first or grid coil are kept in motion
by the incoming oscillations from the
station to which the system is tuned.
By gradually increasing the coupling
between the plate and grid coils energyis given by the plate coil in the form of
oscillations exactly in phase with thoseof the grid coil and in turn with thoseof the station. "Nvery little helps,"
says the grid coil, and it oscillates with
renewed vyigour, This -is desituble
from 4 point of reception, as enormous
umplificition, far in excess of that of
the amplification of the valve itself, is
obtdinéd. There c6tiies the natural
question. Why not incréase this feedbiek still further and obtain all the
amplificntion that is desired. Well, let
us seé just What would happen.
Controlling Feed Back.

ASSUMING this coupling to be gradu-ally intreased, there comes a time
when the valve would generate oscil-lations itsé¢lf, still at the same fre-
quency as that of the station, but abso-
lutely uncontrollable by the transmit-
ting station. If the station stops alto-
gether, the valve would still oscillate,and as it is the station the operntoris listening to and not one’s oscil-
lating receiver (which is very often de-
cidedly not the case), whatever the
station is broadcasting will be entirely
marred by one’s own generated oxcil-lations. Also, as has been stated before.
a valve will not amplify when oscillat-
ing itself.
The amount of back coupling neces-
sary to produce these oscillations de-
pends on a number of factors. The
chief one being the resistance of the
grid coil. If of a high resistance,
then more coupling and more enéreywill have to be imparted to start this
state of self oscillation. In the aver-
age broadcast receiver, these coils are
of a fairly low resistance and it needs

only a little feed back to produce thig
undesirable effect. Assuming that
these various coils are not of the bin-
ocular or similar types, and no ar-
rangement is made whereby lines of
force cut at right angles, then the feed
back can be utilised in overcoming the
resistance of the grid coil by placing
additional resistances in one of the
jeads. This explains then how some‘ commercial manufacturers keep the
valves below os¢illating point by d
ing one, or each of the tuning 5yR-
tems.
Effect of Sereening.

"THERE is still the best method ofall to be considered, and that is
the screened stages. By this is meant
the total isolation of each stage, com-
prising usually coil and condenser, by
& metal scteen. To be quite successful
this has to be an absolutely tight com-
partment and made of a metal with a
good electrical conductivity. It is
out of the question to make one of
pure gold, which is one of the best
known conductors. Running down the
list we soon come to copper, which is
quite the best practical material to
use. Aluminium follows close behind
and there is very little to choose be-
tween the two.
When magnetic lines of force, or
rather we should say, alternating mag-
netic lines of force, come in contast
with the conductor, a current draixs
away through that conductor. This
enetgy then, passing through space, is
converted to an electric current when
in contact with a conductor. AS an
example, the outside aerial receives
the wireless waves which are resolved
into a flow of électticity down the lead
into the set.
Let us consider again the screening
between successive stages. These small
currents produced leak away and
are known as éddy currents, Having
lenked away, they cannot come in con-
tact with the coil, from which they ate
screened, and no feed back is produced.

Suggestions for Screening.
A few remarks regarding screening
will, perhaps, not be out of place, andif mentioned here, will, perhaps, be
more readily understood.It has been stated that reaction or
feed buck reduces the resistance of
grid coil, In a receiver employing 1@F
tion intentionally, the construction,
guage of wire and spacing, etc, of the
grid coil is of little importance. This is
a statement which numerous réaders
will, no doubt, question, but when look-
ed on from the theoretical aspect, itwill at once be realised that to bring
the grid coil to maximum efficiency,simply needs the. addition of more t'e-
action. But this is béside the point.If a seréened receiver is built to re-
duve all chances of a feed buck ovcir-ting with no reaction, then the gtid
coil of all the valves will have to be
designed to be of 4s low 4 resistance ns
possible. Thick wire well spneed is tn
dicated, und the coil kept as far fromthe sides of the screening box as pos-
sible. Condensers will have to be of
good quality, and all insulation to. be
very thotough,
This article has dealt entirely withthe coupling existing between cofls. In
a later number, the writer intends to’consider the other puth, through which
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