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ECONOMY

_real and false

HE point is just this: Can you afford not to use Wuncell
Dull Emitters.
Or, let us put it in another way. You own, perhaps, a
3-valve Set. Now the average bright emitter valve
. consumes about .7 of an ampere every hour. Three of them, there-
3 fore, will consume 2,1 amps. every hour {luu are using them. If your

Wuncell excﬂﬁsive accumulator is rated at 6 volts 30 amp. hours (that is a good average
advintaces teaturcld size) you will get about 15 hours’ use from it on a charge.

BEA LCATC The cost for this may be anything up to 2/-. Eight shillings for
No. 1 ! ) & a month’s broadcasting—practically £5 per year. Not much when

compared with the pleasure you obtain,but still quite an appreciable
item in the family exchequer.

i t * * * %
Now let us see what you would be paying if you used Wuncells.

“Tivst .of all you would re-connect your accumulator to give 2 volts
DIII{ B?‘. connecting all the cells in parallel instead of series. This

HE man with a multi-valve Set ~ ~ will triple its capacity and give you 2 volts 90 amp. hours, but the
using bright emitters can re- chargingicost won’t be any higher.
lace his valves one by one as 3 i

they become useless by Wuneells Wuncell Valves function best at 1.8 volts and consume .3 of an amp.
W.R.1 and W.R.2. These are the per hour—ygur 3-valve Set, therefore, will consume .9 amp. per hour,
only dull emitters on the market and your accumulator will last six weeks on one charge.
that can be used with a 2-volt, 4-volt g . L z >
or 6.volt accumulator without any In other words,you get 5 weeks' broadcasting for nothing every
alteration to the Set. : time you get your-aceumulator charged if you are using Wuncells.
Every W.R. type of Wuncell has in- And they will save their cost i~ rouple of months or so.
eorporated in its base a special resist- = - S
ance which can be short-circuited x B4 N, * * %
when not required by the screw | R
shown above. When all the bright : r i - : .
valves have been replaced by Wun- '.I‘hat is mot all. The ﬁldﬂ]&l}} g-f 1 hnﬁht valve is _natural]y
cells these resistances can be short- incandescent. It glows at a white heat and becomes brittle. No
circuitedand theaceumulatoraltered matter how careful you are, sooner or Jater the filament breaks and
to give Zvoltswith a greatly increased your valve is useless . . . . g

capacity. Full instructions for this : s,
sixﬂplarulteration are supplied with But see the Wuncell working. You'll have to look prettT hard

every Wuncell valve: before you will realise that the filament is glowing. In daylight it
is almost invisible. In fact, it is the nearest approach to the cold

Prices : valve yet produced.
W% Aot Isn’t it obvious that such a low temperature must mean an excep-
W9 (Withred top) for tionally long life? And to make the Wuncell even stronger, we
: },'"’t‘;"nfm" e have inserted a centre support to the filament. No wonder
a0 Amateur Wireless reported that its filament “is practically
18}“’ eaah ¥
unbreakable.
w * x ] E ¥ "
W.R.1 E,;’:f,” L
I *W.R.2 Correspard, So you'll readily admit that not only do you save quite a consider-
20/- gﬂ‘ - able amount in running cests, but you ﬁct a VEIVF that is likely to
% last at least three times as long as the ordinary bright emitter.

& Firted aoith intarnol
resistance as abere,

Surely this is real economy.

Sﬁ@ Vuncell Valves

THE ONLY DULL-EMITTER VALVES SOLD IN SEALED BOXES

Advertisement of A, C. Cossor Lid., Highbury Crovs, N.§ Oilbere Ad. 2369




Wireless Coils Book

PRINCIPAL CONTENTS

Coils and How to Make Them

|
2. Basket Coils - - - -
3., Cylindrical Coils (Part 1) -
1, o v (Part2) - -
5. The Correct Uses of Coils -
6, Spider-web Coils - -
I 7. Honeycomb Caoils - .
8. Plug-in Coils e e

9, Winding a Variometer- -

10, Testing Faulty Coils .- -
Il. H.F. Transformer Ceils . -
12, Coil-holders -

Appendix: Coil Tables
N

e e e e e e e e # et

! CHAPTER 1
Introduction:
Coils and How to Make Them

“"l'“mml‘ﬂx

Practical wireless reception depends largely
upon the efficiency of the coils used in the set.

Amongst the many types of coils which
can be purchased or made there are bewil-
dering differences. Coils vary not only in
name, shape, size, and method of con-
struction, but in efficiency, and in their
suitability for a given receiver.

Before  des-
cribing the
construction of
the various
typesit is there-
fore necessary
to say a few
words about
tuning coils in
general,

The first re-
markable thing
about  tuning
coils iz that
they are one of
the few wireless
components
that can be
constructed at
home in a really successful manner,

This fact is not as widely recognised as
it should be, but it remains true that the
home-made coil has two distinct advantages
over its commercial rival. In the first
place, the time occupied in its construction
is generally not a consideration. The home
constructer can afford to spend hours in
making coils, which if constructed com-
mercially would have to be produced in as
many minutes.

The other great advantage of home-
construction is the fact that coils can be
made specially for a particular set, or to

Fig. 1.—Slab coils of this type
are now aseldom wsed.

HIS ** Best Way ' Wireless Book is devoted to one of the most important aspects of
the amateur consiructer’s hobby—the making of various types of induciance coils
to functien In wireless receivers. Coil tables are appended to the text, and the

various operations are well lllustrated, forming a comprehensive guide fo the making of
tuning coils, which should prove of cousiderable value,

UR companion wireless book, now on sale price 6d. (No. 173}, entitled ** How to Make
Special Sets,” Is one which every wireless constructer should possess.  Detailed
Instructions are given with lavish photographic and diagrammatic illustrations.

HE *Best Way™ Wireless Books—Nos, 161 and 162—have already established
T themselves as flrst-class and really reliable guides to wireless constructers,
This book, together with our companion book, “How to Make Special Sets,”
makes a total of four books for the construeter who wants the best and only the best,
Other books will follow in due course—but in the meanwhile make sure you have coples

of the four already published.

“euit the particular circumstances in which
they will be used. As the cost is quite low
differgnt coils can be made and compared,
the form ‘winding and number of turns
being altered experimentally until maximum
results are obfiined.

Various. Types of Coils

Many and varied are the claims made for
one way or the otherof winding coils, but it
is impossible to reduce gomparison between
them to a uniform basis of efiiciency. Coil
construction is largely a matter of com-
promise, and each of the different methods
of winding secures some particular advan-
tage, but only with a corresponding dis.
advantage in some other respect, “Fr

THE EDITOR-IN-CHIEF,

basket and spider-web type, are also easily
made. But their shape makes them un-
wieldy in the larger sizes, and their method
of construction renders them rather fragile;
Nevertheless, they are extremely effective,
and thoroughly deserve their present popu-
larity.

The commonest coils of all are the duo-
lateral types. These are modifications of a
honeycomb-like structure, in which great
efficiency is successfully combined with com-
pactness., Becauvse of their robust con-
struction and handy size these coils are
readily interchangeable, but they are not as
easy to make as some of the other types,

In order that the home-constructer will
be able to weigh the different advantages

For instance, cylindrical or " solenoid’ " “and disadvantages of the wvarious methods

coils are very casily wound upon a tube)

and their efficiency is very high, But they

are extremely bulky, and are not readily
interchangeable, so that despite their advan-
tages they are not very popular,

Flat " pancake " coils, which include the

i

it is necessary to consider briefly what are
the requirements which a good coil should
fulfil, " Sueh considerations as size, me-
c]i‘.i,qicglﬁt{ength, and interchangeability can
be judged by the inexperienced, and, of
course, a coil may be selected upon these

s,

Fig. 2.—Reaction coil coupled to tuning coil,
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grounds alone. But those who wish to
secure electrical as well as mechanical
efficiency should bear in mind the following
considerations also. 2

All tuning coils possess, in varying degree,
the three electrical properties called induc-
tance, ‘self-capacity, and resistance, Only
the first of these is desirable, but seli-
capacity and resistance always appear as
well, even in the best coils. The advan-
tage of a coil with high inductance value
is that less wire can be used for tuning
to a given wave-length. Less wire means a
lighter coil, and it also means less resistance
{for the longer a wire is, the greater is its
resistance).

Unfortunately, as soon as we commence
to coil wire so as to increase its inductance
{and thereby reduce its resistance) we also
increase its self-capacity. Adjacent turns of
the wire, separated by the thin insulation
of its covering, act like the plates of a
condenser, separated by air. Fm:._various
reasons (which need not be enfered into
here) this capacity-effect is undesirable.
There are several ways of minimising it,

such as by spacing wires apart, or by malking..

turns cross each other at right angles only.

A typloal variocoupler.

Do not forget that the self- capacity
of a coil is increased by dipping it
in wax. This is often done to strengthen
the coil mechanically, but the adjacent
turns can act as a condenser more easily
through wax than they can through air, so
the condenser-effect is increased by such
a procedure, and coils should not be impreg-
nated with wax more than is necessary to
keep out dampness,

The Reader's Choice

When it is desired to utilise two coils in
conjunction, the cylindrical type is not,
as a rule, the most satisfactory, as can be
seen on page 3, where the reaction coil is
shown as a bank-wound coil slidable on the
main inductance. In such cases it is easier
to use basket or plug-in coils.

Other considerations are those of the
relative difficulty of making the coils and
their mountings, but this must be decided
by the individual constructer after studying
the various points set out in the pages of
this book.t The following illustrations are
almost without exception so photographed
that the hands of the worker are shown as
they appear to his own eyes when looking
at his own hanids, and this should assist to
remove any lingering doubts as to the
methods to be followed.

b"ummmﬁ‘.u‘mmmmﬁm#

CHAPTER 2 {
Basket Coils {

This name has been given to a form of tun-
ing coil in which the winding resembles the
weaving of a basket, as shown below in Fig. 2.
Basket coils occupy very little space, as they
are quite thin, and are seldom more than
34 inches to 4 inches in diameter. They are
also very efficient when wound with wire of
appropriate gauge, and when the turns are
properly spaced. They are adaptable to all
classes of wireless receiving sets, but are
particularly suited to many forms of compact
crystal sets, and also for portable sets where
weight and space have to be considered.

Fig. 1‘.’:}/1“0 tha apokes in thes formar.

which
is similar in a.p'pe%\mzncc to the spokes of a
wheel without a rifn, the wire being wound
around the spckd&"lﬂ‘& particular manner,
The wave-length valug will be determined
largely by the gauge and total number of

A basket coil’ 16 wound on a former,

turns of wire wound on the ﬂarmer nd also
by the arrangement of the thrns ﬂ'lemselveb
It is also aflected by the cluseﬁu!’of fwinding,
and by the means adopted for vnxing and
finishing or mounting the coils. 'Ij].t: most

usually adopted sizes are here given, but the.

best way to be certain of the md.uc’fangc

value, or wave-length range, is to test @)
the coil against another coil of known x_/
value,

A Wave-length Guide

The following can, however, be taken as
reasonable figures for well-made coils 1 in.
in diameter, when tuned by a ‘oor variable
condenser shunted across the coil; that is
to say, when the two ends of the coil wind-
ings are connected to the terminals of the
condenser, and those terminals connected
respectively to aerial and to earth,

Using No. z4 D.C.C. wire, the probable
maximum and minimum wave-lengths that

' Fig. 2.—Winding the wire on the lormer.

* Best Way " Series, No.

may be expected to be tuned when used
with an average aerial are asshown below :—

25 turns, 150 to 275 metres,

35 turns, 180 to 360 metres,

50 turns, 275 to 470 metres.

75 turns, 4oo0 to 860 metres.

100 turns, Goo to 1,100 metres,

Formers for making basket coils can be
purchased quite cheaply, or the formers them-
selves can be made at home by the handyman
if the following directions are carried out.
First determine the probable number of

turns to be wound, and then select a suit-
able size for the hub, or boss, of the former.
This should generally be about § in. to 1} in.
in diameter for coils intended for use on the
B.B.C. wave-length range, and a small cotton
reel will be found to be well adapted to the
purpose. Any suitable sized piece of hard
wood, or a piece of brass rod, will serve
equally well ; but whatever is used, one end
of the former boss must be of equal diameter
to the centre part, otherwise the coil when
wound cannot be withdrawn.

The Winding Process

The next step is to divide the boss into an
uneven number of equal spaces—say, 11 or
13, for example—and to drill holes radially
into the boss, being careful to keep all the
holes on a central line drawn around the
centre part of the hub. Stiff pins of brass or
steel wire must now be prepared and fitted
to the holes in the boss (Fig. 1) to act as the
spokes of the former.

They must fit accurately, neither too
slack nor too tight. In the first case the pins
will move about while the winding is in
progress, and in the second case it will be
difficult to withdraw the spokes when the
winding is completed. The former is only
needed while the winding is in progress, and
consequently one former may be used

Fig. 3.—A simple way of mounting the coils

repeatedly for the construction of other
basket coils of the same or different wave-
length range.

There is no golden rule for the winding,
but a wvery good plan is to support the
former on a steel peg driven into the edge of
the work-bench in a slanting direction. The
former is then free to revolve as the winding
proceeds, and both hands of the operator
are free to attend to the arrangement of the
wire, If preferred, the former can be held
in the left hand while the wire is manipulated
with the right.

To begin the winding, fasten an end of the
wire to one of the spokes of the former
{calling this No. 1), and allow at least 4 in,
surplus for the subsequent connections.
Twist this end as much out of the way as
possible and guide the wire to the front of
the next spoke, keeping the wire as tight
against the hub as possible. Then turn the
wire between this spoke and the one next to
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that and pass it belind the latter. This will
be the third spoke from the beginning, and
the wire has to bend round the outside of
this spoke and then pass between the third
and fourth spokes. This plan is then
repeated with the remaining spokes until the
starting - point
is reached.
This consti-
tutes one turn
of the winding.
Continue  in
this way
{Fig. 2) until
sufficient turns
have been
wound, and
then fasten the
end of the wire
to the main
part of the
winding, One
good way to do this is to cut off the wire
about 6 in. beyond the finishing point and
pass it down by the side of the Spoke at
which the winding was commenced.” 2

Fig. 4.—-a
aperiodic coupling.

tuning coil for

On inspecting the windings it will be seeh.,
that the wire is interlaced, and that amy |
particular turn which passes behind a spoke

will come in front of that spoke on the next
turn.  This is one of the reasons for the
comparatively low self-capacity of basket
coils ; the windings are well spaced and do
not come directly one above the other, as
they would do if wound on a former with an
even number of spokes.

Two-spoke Winding

When a basket coil has been wound by
passing the wire round alternate spokes, as
described above, it is called a simple-or
single-basket winding, A wvariation of this
method, which makes the coil rather more
compact, and is decidedly better for rather
large coils such as 75 turns and over is the
" two-spoke "' or double basket winding. In
this instance the coil is made upon an
cxactly similar former, having the usual odd
number of spokes, but the actual method
of winding is slightly different. Instead of
the wire crossing the edge of the former from
the front to the back between every spoke
and the next, it is made to pass two spokes
at the front of the former before it crosses
to the back. Here it passes behind two
spokes before emerging again at the front
of the former, and so on.

Having now constructed the coil, it
will be apparent
that if the
spokes were
withdrawn th2
coil would <ol
lapse, as it is
not a self-sup-
porting form of
winding. Con-
sequently it is
necessary to
support and
strengthen it by
immersion in
wax, or by sewing the turns together with
thin silk or cotton. This can readily be done
by loosening the spokes sufficiently to permit
the withdrawal of the hub, but leaving the
spokes in their place between the windings,
Withdraw a spoke or two at a time and pass

Fig. 5.—A ** bank "' of throes
basket ooils. ...

a needle and cotton through the space pre-
viously occupied by the spoke. One turn of
the silk or cotton will be sufficient if it be
drawn tight.

When all is completed, fasten the end of
the cotton to the starting-point, and take
one or two turns around the finishing end
of the winding which has already been passed
through a spoke-hole. This will help to keep
the wire in place and make the winding secure.
Before finally withdrawing the spokes the coil
can be stiffened by impregnating it with wax,
but this will detract from its tuning efficiency.

Molten parafin wax can be used for
impregnation, the coil being immersed long
enough for the wax to penetrate to all parts
of the winding. This can be done by melting
some paraffin wax in an old iron saucepan
over a slow fire, such as a gas-ring, with the
gas turned well down. Be careful to keep
the wax under observation during the whole
of this time as, should it boil over, it will
almost certainly ignite and cause a blaze.

Methods of Mounting

As soon as the wax is melted immerse the
coil in it, holding the coil by means of the

itwo ends of the windings, which may be

temporarily twisted together. Withdraw the

“coil and hold it above the saucepan until it

Fig. 8.—Sewveral basket coils :onmc‘l-ud in series,
showing leads for hpp

ceases to drip, then place if '\.slda to dry
hard.

There are many ways of muuntmg basket
coils, the choice being determined “b¥ the
purpose or location of the coil, andd the
amount of space at dzsposal within the
cabinet.

Should the set be of the simplest character
the coils can be mounted by resting them on a
block of cbonite or of impregnated hard-
wood and sécuring it with a brass wood
screw passed through a disk of celluloid or
thin ebonite. This disk ought to be a little
larger in diameter than the bore of the coil
(that is, the diameter of the hole through the
centre).

The ends of the windings are then taken
to terminals or soldered to lugs on the
components to which they are to be attached.
If the coils are to be interchangeable, as
they will be if the set is to be used for the
reception of signals from long wave-length
stations as well as from local broadcasting
stations, then it will be preferable to
arrange the coils with a plug-in type of
mount and to provide a suitable socket on
the panel.

When the coils form part of a compact
set—as, for instance, a portable set—it will be
found advantageous to mount them direct
to the panel with holding-strips of ebonite,
which are attached to the panel with brass
screws.  Reaction coils and those used in
two circuit tuners will have to be mounted
on an adjustable mounting, the simplest
being a pair of strips of thin cbonite attached

at one end
to the panel
by a brass
screw  and
a spring
washer.

The coil
is clipped
between
the other
ends and
secured by
a screw passed through both and tightened
with a small nut. This screw should come
just below the lower edge of the coil when it
is in place. The second coil is then mounted
permanently to the panel, in such a position
that the movable coil can be swung through
an arc and thus approach to or be removed
from the fixed coil. The moving coil thus
swings in a plane parallel to the panel and
to the fixed coil.

For experimental purposes the simple coil
mount shown in Fig. 3 can quickly be made
up from a block of wood and a short piece
of broom-handle nailed to the top. The
coils are simply slipped over the projecting
part and can be variably coupled by adjusting
the distance between them by sliding them
on the rod.

Flg. 7.—Tapping a coil by loops
at evary tanth turn,

Joining Coils in Series

Another application of basket coils is for
aperiodic coupled aerial tuning coils, (Fig. 4.) -
In this case the aerial primary is composed of
1o turns of 20 gauge wire wound as descrilbed
previously, the ends of this winding ulti-
mately connecting to aerial and earth. Owver
this winding is wound the secondary with the
required number of turns and generally of
thinner wire.

Yet another method of arranging two
windings on one coil for aperiodic coupling
is to wind from the two reels simultaneously,
When enough turns for the small coil have
been put on, continue winding the large coil

« in the ordinary way, thus leaving the small
“Coil interwoven with the other upon the
. farmer,

_Basket coils need not be employed singly,

butmay be'wired in series to obtain a greater
w&ve-lerlgth range than would be practicable
from a'single ¢oil. (Fig. 5.) To connect them
in the proper order, the inner end of the
winding of the first coil is joined to the
outer end of the second. Join the inner
end of the second to the outer end of the
third, and so on.

A somewhat similar arrangement can be
followed with several basket coils connected
in series (Fig. 6) and tapped at convenient
points, the coils being laid out flat prior

Fig. B.—Making a tapping connection en
a basket coll.
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to " banking * them. The taps are taken
from between each coil, thus allowing one or
more to be in circuit ; but when more tapping
points are needed, they have to be arranged
during the process of winding. One way is
to take a long tap at every 1oth turn (Fig. 7)
by simply bending a loop in the wire and
twisting the ends with a small pair of pliers,
after which the winding continues.

For Fine*Tuning

For fine tuning a coil may be tapped at
adjacent turns, but these tapping points
should not come opposite to one another,
or they will make contact between adjacent
turns. For instance, if tappings are being
taken from the 8th and oth turns of a coil,
and the tapping on the 8th turn happens
to come opposite to No. 1 spoke, it
would be advisable to take the tapping on
the gth turn opposite No. z spoke, and so on.

ll“!r‘“ll‘i_ﬁlr‘-l‘_ﬂ"!l“ll‘f
T‘ CHAPTER 3 L !
How to Wind Cylmtirlcalleu i

(Part 1) » i

P e e B 8 e

Hon |

The first essential in winding a cylindrical

coil is to fix the beginning securely, so that it
is unable to become loose and thereby affect
the general tightness of the winding. A very
simple way is to drill two small holes about
§ in. apart and parallel to the side of the coil
at the point where it is desired to commence
the winding. The beginning of the wire is
pushed through the hole nearest the direction
of winding, from the outside. The short
end of the wire is looped round and returned
through the second hole to the outside of the
tube. The loop is formed with the right
hand and the wire pulled through with the
thumb and first finger of the left hand.
(Fig. 1.)

Tue bends may then be pressed against the
inside and outside of the tube in order to
make them nearly at right angles. A pull
of some pressure should then be made on

Fig. 1.—Forming a loop on a cylindrical coil.

the main length of wire to make certain that
there is no possibility of the wire slipping
out of position. This method may be used
with either a cardboard or ebonite former,
Another effective method of securing the
beginning of the wire is suitable where the
winding of the coil is required to start close
against the edge of the former or tube.

In this case a hole of about three times
the diameter of the wire is drilled a short
distance from the edge of the tube. The
wire is then pushed through from the
outside of the tube, bent round, and pushed

through again from the same side to form a.

series of two or three loops. A coil started
in this way will have the free end of the wire
projecting at the inside of the tube.

Another method is to employ a small
screw of the round or cheese-head wariety,
drilled and bolted into the position where it
is desired to start the winding, so that the
head of the screw is on the outside of the
tube. The extreme end of the wire 15 freed
from insulation and twisted under the screw
head so that it passes round in the same
direction as the screw follows when it is
tightened up. In this method the con-
necting wire may be scldered into the slot
of the screw head after the coil has been
mounted in position. A wvariation of this
method can be employed for making tap-
pings from a coil.

Coil-winding by Hand

To wind the coil by hand, the tube is held
so that the starting-point is on the right of
the operator. The tube is then gripped
firmly with the left hand as close as possible

Fig. 1a—~How a hm.'ldf—\wnu nd coil should be held.

to where the winding isgtaking place. When
in this position the nedrgside/'of the tube is
turned away from the opérater-by’ twisting
the left wrist. During this opcration the
wire is fed by an even pressure betwaen the
thumb and forefinger of the right f’Innﬂ 50
that the wire passes along the balie -;ff the

thumb. (Fig. 1a.) Leverage )

* Best Way " Series, No. 172

tube is gripped in the jaws of a self-centring
chuck. The other end is centred in the

tailstock by means of an end plate centred
and turned up to fit the end of the tube.

Flg. 2 —Method of keeping the turns
closs together.

The lathe is set to run at a comparatively
slow speed and in an opposite direction to
that employed for ordinary turning purposes.

The beginning of the wire being secured,
the wire is held fairly stiffly at right angles
to the tube. When a little practice has been
obtained, the hand may be drawn slightly
sideways in the direction of the headstock
during winding, so that the turns may be
laid more closely together. If the angle is
decreased too much the wire will commence
to wind over itself, while if it is held too far
in the opposite direction, a space between
adjacent turns will be formed.

A Useful Tip

While winding coils in the lathe, it is
advisable to wear an old kid glove to
prevent the fingers being chafed or heated
by the passage of the wire. It is neces-
sary to allow the reel of wire to rotate
at a suitable tension on a spindle secured
somewhere behind the operator. If a kink
or bad place in the wire is met the risk of
damage to the fingers through their being

can be obtained to secure
sufficient pressure by press-
ing the back of the first and
second fingers on to the
tube.

After a number of turns
have been made in this way
the winding is stopped so
that the turns laid may be
pressed closely against each
other, The thumb of the
left hand is pressed against
the last turn to keep it
from becoming slacle while
the edge of a piece of wood,
such as the end of a rule,
is pressed against this turn
so as to force the windings
closely together. (Fig. 2.)
The winding is continued
as before, and the end is
made fast by the method
adopted for securing the
beginning,

Lathe Windin.g

Winding a eylindrical coil
may usually be carried out
more quickly if a lathe is
available. One end of the

Fig. 3.—Moathod of winding a coil by hand whon using a mandral.
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caught between the wire and tube is reduced, -
as the hand is then used only for guiding
the wire into position,

In winding upon a thin tube, which is likely
to become distorted in shape by the chuck

A

Fig. &.—Twisting the loop tappings.

jaws, it is necessary to place a piece of wood,
either circular or triangular in jghape, to
resist the pressure of the chuck jaws.

The winding of a coil in a ‘Small ithe
may best be performed by rotating the
mandrel by hand. The method is p:-l-é‘t’ijg;‘._.
larly applicable to small coils.

may be employed. Part of the insulation

Fig. 5.—Bhowing tappings to mra%
aylindrical cail.

i5 removed from the coil, so that the slide
may move along and make contact with
any desired turn,  The disadvantage of
this method is that the contact with the
slider becomes faulty after a time, but
a tapped coil is found to be more durable,
In this case short lengths of wire are inde-
pendently joined to make pood electrical
connection with the coil at any desired
points between its Leginning and end, DBy
connecting the tapping points progressively
to a suitable switeh the amount of inductance
imcluded in the circuit may be varied.

Making Lioop Tappings

One good method of making tappings on a
cylindrical coil is to twist a loop in the wire
at the point where the tap is required, after
which the winding is continued, and when
finished the insulation is removed from the
loops forming the taps. (Fig. 4.) Subse-
quently, a connecting wire is soldered or
twisted securcly to make good electrical
contact to each tap, . .

Another plan is to scrape away the in-
sulation from one turn of the coil for a
length of } inch and to sclder a wire to it
but if a connecting wire makes contact witl
two adjacent turns, it will result in the

(Fig. 3.) P,
Where means are required for varying ﬂ""iﬁ-","ﬁ
amount of inductance in use, a simple slider ] _An “Ultra” Crystal Set.

short circuiting of one complete turn and
carg must, therefore, be talen to avoid this.
Also a large loop of wire may be left at the
tapping point, so that the loop may be
connected directly to the switeh which
selects the required amount of inductance,
Still another method of tapping is by
screwing a small round-leaded screw into
the former where the tapping is required.
The next turn is then laid along the slot
of the screw after the insulation has been
removed from this part of the wire, A small
gpace should be arranged bLetween each
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It is often found convenient to carry
connecting wires through the inside of the
tube. To do this, comparatively long loops
are made at the tapping points, the loops
being threaded through a small hole in the
former, and pulled through to the interior

i S5
Fig. 6.— lllustrating method of spacing sectlons
of the coil windings.

of the coil. (Fig, 6.) This coil also illus-
trates the spacing of the different sections
of the cpil, the method often being an advan-
tage in reducing ' dead-end " eficcts.

How Turns are Spaced

For very short-wave tuning space-
winding may be applied to single-layer
cylindrical coils, a length of fine cord or
string being wound at the same time as
the wire in order to separate adjacent turns,
(Fig. 7.0 The winding is carried ount
in exactly the same manner as ordinary
winding, except that the wire and string
are wound together. The latter should
be of a thickness equal to that of the wire
used, and when completed the string can be
unwound.

Cardboard or ebonite tubes are generally
employed for the formers upon which
cylindrical coils are wound. When card-
board is used it should be thinly coated with
shellac  varnish as a protection against
“damp, but ebonite needs no such coating, and

N | J‘ therefore to be preferred,

section of the coil.  Connecting wires from a
stud switch are soldered to the tapping points
at the same time as the tapping point of the
wire is soldered to the screw head. (Fig. s5.)

Cylindrical—or " solenoid "—coils, as they
areg 0’:9“:'12“5 called, are gencrally very
effictent, chief obstacle ta their general use
being the fact that they are invariably bulky.
b !

Fig, 7.—Msthod recommended for corrsctly space-winding a cylindrical coll.
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CHAPTER 4

! How to Wmd Cylindrical Coils
art 2)

l._.-—.u-—.nﬁ.n-luﬂ.nm-mam“-umq

The use of aperiodic aerial coupling has
been referred to under the heading * Basket
Coils.,” This form of coupling may, how-
ever, be applied to coils wound upon
cylinders, The secondary coil, the number
of turns of which are arranged according
to the wave-lengths on which it is desired
to receive, is first wound on the coil former
in the manner described for the single layer
inductance.

In the centre of this coil and over the
turns already in place a smaller coil is wound,
which serves as a primary circuit. Where
the secondary coil is arranged to receive
on the ordinary British broadcasting wave-
lengths, from 8 to 15 turns on the primary
coil will be found sufficient. An aﬂvﬂfhfﬂ.ge
may be gained if the primary coil lﬂ_wbumi

with a slightly thicker gauge of wire thag-
Ry pRER .,f"ni,__ S W.G. being selectetl in this case, but

‘Fig. 1.—8howing the ﬂxEn

hoginnlng nnd anding
of primary win

aof tha coil

the secondary coil, No. 22 SW.G., D.C.C.
being found suitable by experiment for the
primary and No. z4 SW.G., D.C.C. for the
secondary coil.  No other form of insulation
is normally required between the two coils,
other than that on the wire itself.

‘The Primary Winding

The method of fixing the beginning and
end of the primary winding in the coil
(Fig. 1) is to separate the sccondary wires
slightly at the point where the primary
is to be wound. Two holes are then drilled
in line with the winding of the coil, through
which the beginning of the primary is
threaded. The same operation is carried
out in fixing the end of the primary coil.
It should be noted that the aperiodic coil
is usnally wound about the middle of the
secondary coil in this type of inductance.

A type of tuning coil suitable for the
reception of low wave-lengths, by which
is meant wave-lengths up to 250 or 300
metres, is illustrated in Fig. 2.

l'
g
=
=

!,_
|
|

Fig. 2.—Winding a coll for very low wave=-longihs.

The former on which the inductance is
wound consists of a number of strips of
ebonite firmly fixed into end plates of the
same material. The ebonite former may
have any number of supporting strips
desired. In the inductance illustrated, eight
strips of % in. ebonite 5} in. long and 1 in.
wide are fixed into two octagonal end plates.
Suitable slots are cut in the latter, extending
from the corners towards the centre. The
outside edges of the strip are nicked with
a saw at } in. intervals to form grooves
into which the wire may be wound.

Fig. 3.—Making a coil on a corrugated formor.

A thick-gauge wire is employed, No. 16

‘No. 7-22 stranded aerial wire in the un-

[ sinsulated variety will also be found to be
jsafisfactory. The beginning of the wire is
twistednto form a loop in a small hole
drilled at*one end of the former, when the
wirinﬁ' mﬁ?“jbc proceeded with. The end
of the coil'is fastened in the same way as
the begmmné hnth being  brought to
terminals conwv Iy placed.

If a wvariable infubtance is required, a
spring clip, whichmay be made from a
split valve pin set in“apebonite handle,
may be attached to thn/ﬁﬁg in the place
desired for any particular (waye-length. If
this method is employed, ane end of the
coil is left unconnected. Confact/with the
other terminal is made by a fltxib’hi,.lead
which connects to the spring clip.

Another way of winding a cail to rhbcl'é‘:)lbe

Fig. l.—Bh.nwln position of the third turn of the

wire in double-bank winding.
the undesirable effects of self-capacity is to
wind the coil over a tube covered with
corrugated cardboard.  The cardboard is
wound once round the tube so that the
corrugations are in line with the length of
the tube. (Fig. 3.)

One simple form of multilayer coil, which
is quite effective for high wave-lengths, is
known as  bank-" or “ lap-winding.”” This
is a method of winding cylindrical coils
in which one or more coils of wire are wound
on the top of the bottom layer,

It is not satisfactory to wind one com-
plete layer and to wind the second and
subsequent layers backwards and forwards
over the previous layer. The bank-wound
coil is, therefore, wound at the start to its
full height and the winding continued
propressively to a finish,

After the beginning of the wire is made

‘ Best Way " Series, No. 172

secure, two turns are laid together on the
tube., These turns should be wound as
tightly as possible, for trouble may be

Flg. 5.—Mllustrating triple bank winding.

experienced if they are allowed to separate.
The third turn is then wound at a lesser
pressure on the top of the other two turns
already laid. The wire will be found to
rest in the trough between the two original
turns, The winding at this stage is illus-
~ trated in Fig. 4, where the third turn,
\fﬂ\rming the fiest turn of the second layer,
is being laid in position. The fourth turn is
browght down again' and wound as tightly
ssible on the tube itself, so that the
turn|is adjacent to the second turn wound.

Double-bank Coils

The fifth turn forms the second turn of the
second layer of wire and, therefore, rests
bétween the turns Nos. z afdd 4 and to the
side of the third turn, g

If double-bank winding is required, the
next and sixth turn is again wound on the
tube in the same manner as the fourth turn,
The next turn goes to make the third turn
of the second layer. Subsequent turns are
wound in the same manner. (Some assist-

" ance may be gathered from the fact that
with the exception of the first turn, the even
numbered turns lie in the tube itself, the odd
numbers forming the second layer.)

@ #7 Triple bank winding is carried out in the
| @y /;s.me way until the sixth turn is reached.
Thi

s turn, instead of returning to the tube

“wig wound between the third and fifth turn.

ﬁk—pyrﬁinédal section is thus produced, each

three.s ﬂ{icnl turns being wound up the
side of- thrslopc {Fig. 5.)

Apa.rt drom tuning coils, it is sometimes
desired to wind a coil with a minimum of
inductance—uviz, : non-inductive winding.
Two reels of the wire are required and,
after removing the insulation, the ends
are soldered together,

A small hole is then drilled at one end of
the bobbin on which the wire is to be wound
and the soldered end pushed in and wedged
securely with a peg of wood, The two turns
of wire are then wound side by side (Fig, 6},
the ends being connected to terminals,
soldering tags, or other means as required,

Flg. 6.—Mathod of winding o coll non-lnduotively.
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The degree of efficiency obtained in a wire-
less sct is probably governed more by the
type and suitability of its tuning coil or
coils than by any other single component,
except perhaps the detector or amplifying
valves if thesec are employed. Put in
another way, the success of a radio receiver
depends on its coils, for if these are even
“poor " the set is bound to be a failure,
as all sets have to have coils of some sort.

It is therefore advisable, to say the least
of it, that all owners or potential owners of
receivers should think a little about the
coils they intend to use before they make
their decision as to the type and size of
receiver they are going to make. The
need for this will immediately , become
apparcnt when it is understood thatyvario-
meters, for instance, are useless/aS tuming
units in a receiver if the owner of that set
wishes to listen to Chelmsford, Radio Pars,
Eiffel Tower, or, in fact, any station whose
wave-length is above 1,000 metres.

Variometers’ Restricted Use

True, provision may be made for *‘loading **
the variometers, that.is for adding plug-in
or other coils to increase the wave-length,
but this is theoretically and practically very
inefficient and showld never be done. If you
want Chelmsford (1,600 metres), for instance,
and also London, and other stations, use
plug-in or tapped cylindrical coils so that
you can vary the wave-length, either by
changing the coils or adding or taking
away more turns to vary the wave-length,
This is both economical and efficient and
is undoubtedly the best way.

For one series of wave-lengths, and those
below 1,000 metres, a variometer is quite
good, but in the writer's opinion not beftér
than a coil and condenser, and as the latter
method has the advantage of being variable
over a range of wave-lengths between 100
and 30,000 metres merely by plugging-in
various coils, or switching in more turns
(equivalent to the same thing if done pro-
perly) it is an easy matter to choose whether
you will have coils or variometer.

Having chosen instead of a wvariometer,
coils and a variable condenser for tuning,
or a tapped coil with no condenser, we must
next discuss these two methods. Again,
for short ranges of wave-lengths from, say,
200—4, 000 metres, the tapped coil, properly
constructed, can be very efficient, but for
amateur construction and ease in fitting
to the set you cannot beat the plug-in
coil and it has the merit of being equally,
sometimes more, efficient when carefully
made and selected.

Space Considerations

Before picking upon any one type of
coil the constructer must consider (1)
the space available in his set, (2) the wave-
length range he wishes to cover. Let us
take these points in turn.

(1) The space available will decide to a
certain degree the type of coil to be used,
for, though it is bad practice to cramp the

Varnishing a home-made honeycomb coil.

set anywhere, yet it is not desirable to have
gigantic coils all over the place if smaller
ones will do just as well. Wave-length
range for wave-length range, coils can be
classified as follows, the largest being first
and then decreasing in size in order :
Basket and spider coils, lattice coils,
Burndept and Lissen coils (about the same),
honeycomb or duclateral coils. Cylindrical
or solenoid coils and variometers being left

“out of the question as it has been decided

that the plug-in coil is the best for general
purposes.

Of thege coils, the cheapest are basket or
spider;” and as they are very efficient and
easy to fmake these are best for general
purposes ‘wntil we consider No. 2.

(2) Upon this dépends the size of the coils
so that the constructer would do well to
consider this point Closely before choosing

9

turns, plus aeria! ifself, will give, say, 450
metres max. with a parallel condenser while
the anode coil will need 75 turns and the
secondary will need 75 turns also with parai-
lel condensers. A series aerial condenser
decreases that 130 metres due to the aerial,
and also some of the wave-length of the coil
(in effect, at any rate, even if this is not a
truly theoretical exposition) and so a larger
coil has then to be used to make up for the
reduction, and in this case a 75 turn coil
must take the place of the so before used.
The advantages of a series condenser cannot
be gone into in this book.

A Useful Summary

All this will make clear that 3,000 metres
needs a coil of some size, having, as a matter
of fact, about joo-—400 turns (see coil
chart at end of book), and if this is wound
basket or spider fashion you will have
a coil of about 6 in, in diameter and this will
not be practicable for the average set. Up
to 1,000 metres the basket or spider coil
or even the cylindrical tapped coil, will be
O K, but above this it is advisable to use
either lattice (Burndept), duoclateral, or
other type of coil taking up less room.

There is one other important point to be
considered, and that is whether the coils
are to be used for a set needing good
coupling between the coils, such as a loose
coupled crystal set or a Unidyne H.T.-less
receiver. In these cases the basket or spider
coils excel, followed closely by Lissen coils
and then by lattice and honeycomb or
other duolateral inductances.

How the colls should look when complete and * plugged=-in " a set.

his coils. Telephony broadcasting is carried
out between wave-lengths of 200—4,000
metres (disregarding the ultra short-wave
work) and all the programmes that are
any good are to be found between 200—
3,000 metres.

Now as many sets employ secondary
coils, or tuned anode coils, it will be realised
that a coil reaching. 3000 metres will have
a great number of turns of wire in it, Those
who study the " Best Way " Valve Books
will notice that, as a rule, the secondary,
and the anode coils are both larger than the
coil used in the aerial unless the aerial
condenser is in SERIES.

This is because they have to make up in
size and number of turns that wave-length
(about 130 metres) that is contained in the
aerial itself.

. Thus, for instance, an aerial coil of 50

Summarising the foregoing we can tabu-
late the coils, ete, fairly easily as follows:

e Type of coil.
Variometers and
i cylindrical coils suitable,
Tar 200900 Saiii Tana xiidhe - colie.

MU and the other types in this

book, are equally good.
Variometers not advised.
JCy!ind[icaI too bulky.
300="1.000 [ Basket and spider-web good.
MEreS. | Duolateral and Lattice
good and more compact.
Variometers and
' cylindrical useless. Basket
1,000 motres and spider coils too large.
upwards. { Lattice, honeycomb or

duolateral coils best,




For nine lines the angle from the centre of
the disk will be 40 degrees. On either side
of these lines, other lines parallel to and
fgin. from them should be drawn from
the circumference to meet the inner circle. A
slot is cut along these two outer lines (Fig! 1)
and the centre piece removed, thus allowing
the wire to be wound without seriously
buckling the former,

Fig. 2.—Showing the method of securing beginning of the coil of wire.

small heole drilled through the former.
(Fig. 2.)

When a number of turns have been put on
it is often difficult to count them. An easy
method of performing this operation is
shown in Fig. 3. A pin or other sharp
pointed object is held across the wires and at
a fairly acute angle to it. Starting from the
centre, the pin is drawn slowly and evenly

: S =
T T ,i.‘l"ﬁi. Ak

Fig. 4.—Joining spider-web coils in series.














































