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Types of Well Known
Crystal Sets

HE Twelve Crystal Setsshown on.

this page are representative of the
swork of some of the best known Crystal
Set manufacturers, and will enable
constructors to note the various
methods of design and layout in
constructing Sets.

i. Cosmos Crys'al 5zt No. 2

2. B.T. H. Radiola Crystal Set,
Model A

3. Burndept Ethophone, No.a
4. Ediswan Crysiagl Receiver

The * Fellogryst " Sy
Crystal Set

B, CGecophone Crysial Sel, No. 2

R, I. Crysial Sct, No. 2
The G, R. C. Crystal Set
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9.  The Evigscon Crystal Sat

to. Western Eldciric Co.
Crysial Sel

tr. T. M. C. Crystal
Sat, No. g

12. Stevling Crysial
Set, No. 2
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INTRODUCTION.

B
HE object of this bock is to place before the/amateur
wireless constructor comprehensive details for the building
of crystal receivers.

Much may be learned of the art of constructing wireless

receivers by the careful study of photographs and pictorial

diagrams, and, for this reason, art paper has been used in' this

issue and in the companion issue of the BEST WAY series dealing

with the construction of valve sets, and no pains have been spared

to illustrate as exhaustively as possible the step-by-step processes of
constructing various wireless sets,

This book has been devoted to the interests of the constructor of
erystal receivers, but it has been made even more comprehensive
by including two articles dealing with the home construction of a
one and a two-valve low-frequency amplifier.

The ' Home-Constructor’s First Crystal Set,” the “ Reliable
Crystal Set,” and the " Two-Circuit Crystal Set,” are three sets
which can be thoroughly recommended to the home constructor,

Readers will find {full details about our companion book on the
back cover of this issue.

These first two numbers of the BEST WAY Wireless Series will,
it is hoped, be followed at an early date by other numbers devoted
to all constructional aspects of the hobby of Wireless in the most
detailed and most explicit form.

It has been the aim of the writer, when securing contributions
to this number and to the companion number, " How to make Valve
Sets," to publish articles and photographs of such a nature that, when
carefully studied by the reader, will eliminate any necessity for
queries on the part of the prospective constructor.

The contributors to this issue have had many years’ experience
of wireless work, and they have concentrated on supplying every
possible detail, so that the reader, after having studied the text, will
not find himself in a quandary over any little point which may prevent
him from starting right away to build the set of his choice.

But further precaution has been taken, and arrangements have
been made to answer any gueries necessary in connection with the
sels described in this issue. But only queries dealing specifically
with thearticles in this number can be dealt with by the Technical
Staff of the BEST WAY Wireless Series. All such queries should
be addressed to—The Editor-in-Chief, BEST WAY Wireless Series,
The TFleetway House, Farringdon Street, London, E.C.q, and a
stamped and addressed envelope for reply must be enclosed with
EVETY communication, g
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Iteaders desirous of contributing to further issues of these Series
must, in the first place, communicate with the Editor at the above
address, outlining any suggestions they have to make regarding
constructional articles,

It only remains for me to assure readers that this and every other
BESTWAY Wireless book issued will consistently supply the best
and most reliable constructional articles, and that no trouble or
expense will be spared in placing before the amateur the finest
series of wireless books ever published.

Tue EpiToR.
| a
TEST REPORTS
ON “BESTWAY” CRYSTAL SETS.
[Toreranonanan, P, 0

The Two-Circuit Crystal Set has switching enabling the aerial
tuning inductance to be in series or parallel with the condenser,
and also has a tune and stand-by switch for the secondary circuit,
the latter being variably coupled, and tuned by a variable condenser.

Testing by a wavemeter, these controls were all found to function
correctly, the set having the full wave-length range stated in the
text. Tested for aerial reception on broadcasting the best results
are obtained using the primary and secondary circuits moderately
loosely coupled, The London station, 2 L O, came in at very good
strength at a distance of 2o miles, reception being remarkably clear
and pure and free from parasitic noise.

Using the larger valve coil as a primary the high-power station
52X came in very strongly.

On_applying the single stage of low-frequency amplification the
signal strength was increased on both stations to almost full loud-
speaker strength, quite sufficient, in fact, for a small table talker,
which is viftually a small loud speaker. The two-stage amplifier
increased both the strength of signals and the range, the strength
from 2z L O and 5 X X being sufficient for effectual operation of a
Buorndept Ethovoxdoud-speaker used in a very large room.

With this amplifier (z.stage L.F.) signals were received at audible
loud-speaker strength from Bournemouth, 6 B M, and Newcastle,
5 N O, these stations being of guite good strength on the headphones,

These tests were carried out 2o miles south-east of London, and
on an ordinary one-wire aerial; approximately 25 ft. in height. The
station is on a hill side, and is badly screened by trees.

TEST ON THE HOME-CONSTRUCTOR'S FIRST CRYSTAL SET.

Tests with this set were carried out at Chadwell Heath (approxi-
mately 12 miles from 2 L. O) and at Dulwich Village (approximately
three miles from 2 L. O) and proved exceedingly satisfactory.

All things considered, the circuit proved quite selective and with
careful tuning and fine adjustment of the crystal detector 2 L O's
signals could be heard in the telephones more than two feet from the
ear. G N F, G N I, and several ships in the channel, working
moerse code, were clearly tuned in with this set,

Good aerial and earth connections were found most essential for
the very best results.

TEST ON THE RELIABLE CRYSTATL SET.

Tests with this receiver were carried out at Pu'ney and at Dulwich
Village and the results indicated an all-round excellence which
speaks highly for the constructor and designer of the receiver.

At Dulwich it was possible to add a loading coil for 5 X X and
almost entirely cut out 2 L. O—a good test, considering that 2 L O
was but three miles or so away, ’

Plenty of signals from ship stations and G- F and G N T and
other land stations were received, and F L's time signal from Paris
was heard quite clearly with the addition of an extra loading coil
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HE crystal set to be described is
a cheap one, with which un-
commonly good results have
been obtained. Its total cost is
less than 1of-, and owing to the
straightforward nature of the
circuit and wiring, it forms an ideal set for
the novice who wishes to construct his own
receiver. Full particulars are piven for the
construction of this complete variometer-
tuned crystal set, and the making of the
variometer itself is described in detail,

fier = &

The necessary materials are detailed below,
and the cost of the different parts will
be found against each item. (These figures

' tepresent the actual prices paid in London
for the components used in the criginal set ;
whilst prices may vary they give a good
idea of how much the different articles
should cost.)

S T T e TN EINTIAT:

COMPONENT PARTS REQUIRED.

S 1 WORBENOASE | il e B
S 1 EBONITEPANEL .. .. .. 1 0 =
= 2 CARDBOARD TUBES (for vario- g
= TREBT e T e e e 8 =
S 1 SET OF CRYSTAL DETECTOR =
E PARTS (with crystal) .. .. 2 3 =
S 1 2" BRASS SPINDLE (with 5 look- E
= nuts, control knob, bush, and =
= spacing washer) ] A L Sl 1] S —
£ 1 1" BRASS SPINDLE (with & lock- =
= nuts and spring washer) .. ol 4 =
= 5 TERMINALS (** telophone "' type) 7 =
S i Ib. WIRE (No. 24 d.c.c.) 100 =
= Total 8 8 =
S e T T

Referring to the components in the order
given, the first item for consideration is the
wooden case. That shown in the photo-
graphs is provided with a lid and clasp, and
the outside dimensions are 7% x 5% x 61"
This is big enough to hold the home
made variometer, but if a larger case is
already on hand, or if another variometer is
to be used, the other dimensions may be
varied accordingly.

AT VAV Y AV

of building wireless sels,

m

The size of the panel will, of course,
depend upon the case, and in the original
model its dimensions are 6§" X 4%° % &".
As the cost is very low, it is advisable to use
good ebonite for this purpose,

The Crystal to Use

The cardboard tubes must be of different
sizes, the smaller being 3" in external
diameter and the larger 4°. They are
gengrally sold in lengths measuring one feot,
but only-2" ofieach tube will be necessary
to makeithe sariometer.

The crystal detector may be of any type,
but for those without previous experience
it may be as well to mention that excellent
results were obtained using hertzite and a
silver cat's-whisker.

The spindle for the variometer is in two
lengths (see Fig. 3}. Thefirst"{which holds
the control bush) is a pigcesof 2 B.A.
threaded rod, about 27 long, fitted with five
lock-nuts, a bush, and a spring washer.

me-Constructor’s
¢ First Crystal Set

By P. R, BIRD

TH IS is avery efficient little receiver, described in detail for the listener with no experience
The total cost is just under fen shillings.
tuning is employed, and the constructional details are of the simplest.

R W W P P YV V|
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Variometer %
The lower half of the variometer is held in
place by a shorter length of 2 B.A. threaded
rod, which serves also for making the
necessary connection to the rest of the set,

It carries six lock-nuts and a spring
washer,

On the panel face five terminals are
necessary, because the set is fitted with an
extra earth terminal. This enables the
variometer to be * loaded " without dis-
turbing any other connections, and will be
explained fully later.

The wire shown in the listis recommended,
but enamelled or silk-covered wire may be
used, if desired. Rather smaller gauges of
wire may be used if on hand, but they are
not as good as the 24 d.c.c.

Drilling the Ebonite

The first step in construction is to
square off the edges of panel with a file,
in order to make it fit nicely into place.
When the rough saw-cuts have been
smoothed off in this way, the components
are laid out upon the panel and it is marked
for drilling. (See Fig. z)

The drilling of ebonite is not at all a
difficult operation, and in this set only eight
holes. are. necessary. An ordinary car-
penter's brace can be employed, or one of
the small hand-drills obtainable at most
wireless dealers,

In the former case, when the bit is re-
mowved and the small wireless drill is in-
serted in its place, it often happens that the
teeth of the brace will not close down
and grip the drill firmly.

This close-up pholograph shews The Home Constraclor’s First Crystal 548, airved wp and ready for woe,
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This difficulty is overcome by winding
" a few inches of the 24 gauge wire closely
round and round the shank of the drill.
This wire then forms a kind of spring, which
can be slipped over the end of the drill
shank to increase its size, thus allowing the
brace to grip it firmly.

The Panel Lay-out

If the panel and wvariometer used are
exactly as described the best position of the
various holes will be that shown in the
sketch of the panel lay-out. Where
other components are employed, this lay-
ont can be modified slightly to suit, but
remember that plenty of room must be
allowed inside the case for the inner half of
the variometer to rotate, and for the lower
spindle.
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Whilst calculating the panel measure-

ments, do not forget that parts that may
work {reely before being boxed-up are
liable to foul the edges of the case unless
this possibility is borne in mind from the
first. The only component which will be
likely to cause trouble in this set is the
variometer, so if that instrument is to be
made at home it is better to construct it
before finally deciding the panel lay-out.

Making the Variometer

Making the variometer is probably the
maost difficult part of the whole business, but
if the following instructions are carefully

followed, a wvery workmanlike little instru-
ment will result. It will be seen from the
photographs that a short piece of the smaller
cardboard tube is mounted on the brass
spindle so as torotate inside a similar piece of
the larger tube, This rotating piece is called

:the " rotor,” and the stationary [outer)

half is known as the ** stator.”

Most tube formers sold for wireless are
already coated with shellac varnish, but if
the cardboard has not

5

When the thirtieth turn is completed three
more holes are made with a knitting-needle
or a fine bradawl, and the wire is then cut.
It is finished off securely by fixing, in
the same way as was done to commence
the winding.

Winding the Stator

Do not forget to leave over six inches
or so for connecting up.

been treated in this

way it should be given

a thin coat of shellac
varnish as a precan-
tion against damp.

winding by fixing the
wire firmly to the 3
smaller tube, not more
than a quarter of
an inch from its '
edge.

The fixing is done

[T

‘When dry commence |
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by making three small

SHORTING
PN

holes through the
former, parallel with

the edge, and then
pushing the wire down the first hole,
up /theough the centre hole and finally
dbwn _again. through the third hole.
About &ix Jor eight inches should be
pulled through to allow for making con-
nections, and then the wire can be drawn
tight, and will holdysecurely.

The tube may now be cut off as close to the
winding as possible. If an ordinary sharp
saw is used, this cutting-off should be care-
fully done about a quarter of an inch from
the thirtieth turn. TIf a hack-saw is em-

ployed the distance may be reduced to about
one-eighth of an inch.

Having wound the
rotor, thestator
should now be
wound in the
same way., It
will need thirty
turns on the
four-inch tube,
spaced to clear
the spindle at
the fifteenth
turn, in just
the same way
as the rotor,

Naaring completion,

Thirty turns of the wire must now be
wound side by side round the smaller tube,
but a space of about threc-quarters of an
inch must be left between the fifteenth and
gixteenth turns so that the spindle can
pass through between the two halves of the
winding, A glance at the photograph on
page 6 shows how fifteen turns are wound
closely dogether, and then the wire crosses
over to the sixteenth turn, leaving a gap
between the two sections.

This view shows the dreilled panel and variomeler ready for assembly,

So far all has been plafn sailing, but the
fitting of the spindle is more difficult and
needs care and some patience.

The first step is to make two holes in the
tube, in the middle of the space between the
stator winding, The first one should be made
near the commencement of the winding, and
the second one exactly opposite the first. The
holes should be just large enough to allow the
2 B.A. rod to pass through, and they may be
made with a drill, or burnt out with a hot wire
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It is not wise to punch them through with
a nail, because the cardboard is apt to tear,

When two neat holes, exactly central and
opposite, have been made in the stator, the
rotor must be carefully prepared in the same
way. It is essential that the mounting of
both, and especially of the rotor, is arranged
with the spindle pointing straight through
the centre. If this is not done, the rotor will
" wobble,” and there will not be sufficient
clearance for it to turn inside the stator, and
the job will have to be done over again,

The Locknuts

Now fit the parts together, referring to
Fig. 3. Commencing with the upper spindle,
first push it down throngh the hole in the
stator, thread on a locknut, push it down
further through the hole in the rotor, and
thread on its lower locknut., These two nuts
will screw together, and hold the rotor at any
desired distance from the end of the spindle.
The next two locknuts which dre threaded
on from the free end will serve to hold the
spindle up against the bush and panel-and
will regulate the tension on the spring washer,

The final locknut serves to screw up
against the control knob, to held it firmly on
the spindle.

The bottom (shorter) spindle may then be
pushed up through the hole in the stator, and
its nuts threaded on in the same way. If the
holes have been made centrally, the rotor
can now be adjusted so as to turn quite freely
inside the stator.

£
g gfis

3

This vremw shows the rotor's middls winding, .wld‘ alse the $ifF connselion fa the

variopigier Spimdle.

It will probably be necessary to assemble
the parts several times before the position of
the various nuts, ete., is understood, Finally,
before proceeding to connect up, the vario-
meter should be provisionally mounted on
the panel and encased,
in order to make sure
that none of the moving
parts will foul the box.

If care is used, there
should be no special
difficilty in fixing the
rotor so as to revolve

~,
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Showing-die Loading Ceil for 5 X X—the B.H.C.'s Figh-power 1,600 metrs strtion

connected wp fo the gof,

centrally, and svlien the short bottom spindle
is locked to the Totor this, of course, will
revolve also, projecting through the bottom
hole in the stator. At thisistage the exact
positions of the rotor and stater are decided,
and the rotor connections are finished off, It
will be seen that one end of fits winding is
connected to the top spindle, and the other
end to the bottom spindle (Fig. 3)'by baring
the ends and fastening to the lockauts,

When stator and rotor have been satis-

factorily connected together the variometer

is ready for mounting,”

The set may now be -

prepared for assembly.

Having marked and

drilled the panel, its

: surfaces should be
- “matted.” This is
done by rubbing it

i TSR with fine emery cloth
/ I (oo) till all the glossy
surface has been re-
.. moved. A smear of
: - machine oil should
: then be rubbed owver

s ; the surface with a

e, clean rag, when a fine,

P ey dull black  skin ** will
3 result.

R, The Components

The next operation
is mounting the com-
ponents on the panel.
* Telephone " termi-
nals have been used
forthe aerial and earth
connections, because
of the convenience of

*“ Best Way ™" Series, No. 161

this type of terminal, which has a hole
in its centre in which the connected
wire, etc,, is held. (It will be seen that the
two ‘phone terminals are of a different kind,
but this is enly becanse the * telephone "
type were unobtain-
able when required.)
BEe sure to mount the
three left hand termi-
nals “in lne"” so
that a long wire or
knitting needle could
be pushed through all
the three holes, in
which the external
connections will be
inserted. (The reason
for this will be ap-
parent later.)

‘When all the termi-
nals have been locked
into place underneath,
the detector and vario-
meter must be secured
to the panei

If an ordinary con-
nection is made be-
tween the variometer's
lower spindle and the
rest of the set, the
constant movement of
the rotor when the
tuning knob is turned
: will certainly break
the wire. Sometimes a * stop " can be
arranged so that the rotor will only revolve
for one complete turn, and in that case
springy connections will last indefinitely,
But the best method is some form of
slipping contact. This allows the moving
rotor connections to be taken to one end
of the short lower spindle, and the stationary
connection from its other end by means of
a stiff connecting wire, held between a spring
washer and locknuts. (Fig. 3 shows the

‘arrangement, but not to scale.)

Wiring up the Set
On the spindle (shown projecting through
the hole in the stator) two locknuts are
threaded’ on and screwed up against one
another so. that they remain fixed firmly
in place. The spring washer follows, then
the stiff wire, and finally two locknnts
that regulate the tension on the washer.
The stiff connecting wire may be mercly
bent round the spindle, or, better still,
a spade washer may be soldered to it
and slipped between the spring and the
locknuts. Note that the stiff wire is held
between the spring washer and locknuts (not
between the two locknuts as might be sup-
posed from Fig. 3.) The photograph on

this page makes this perfectly clear.

Wiring may be done with the 24 d.c.c.
wire, or with the bare wire sold specially
for the purpose. In the photographs it
may be seen that tinued square-section wire
iz used. This is No. 18 gaunge, which is
very easily bent., As good contact is
essential, all the joints should be soldered :
but if this cannot possibly be done they
should be fastened very firmly.

(Concluded on page 26)
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= (m) HE set to be described has been de-
signed with reliahility as its watch-

f word. The writer has employed

Hﬂw tﬂ CGﬂSt?"uCI what he considers an easy method
HAnAsrmn~nnr of securing the tappings of the coil,

and one he does not remember
%E‘ﬂdf having seen described in any wireless journal,

A Reliable
Crystal Receiver

By W. P. AVELING

HIS neat and inexpensive crystal set has given excellent results
on test, and if carefully constructed will give every satisfaction
to the amateur. 5 X X can easily be heard at a distance of
100 miles when using this receiver with a good aerial, g

For Ampli€ier
— —— —— +

DWWMWWW n

A Ficlorial Drawsny of the Crystal Set,
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LIST OF MATERIALS REQUIRED

Cabinet
Ebonita Panel, best quality matted 7 = 8% = 77
4" Dardboard Fn: mLer
oz, 22 5.W.G. D.0.0. Wire
doe. Blods, {° diam. with nots and w-aslmn
doz, Nuls and Washors for above (extra)
Binps.hnutu nnrl washers
* radius
Telephone 'I\ermlnnln nuts and washers
Nuts and washers (axira) for above
Lopading Codl P‘lu; nnﬂ Booket
Screws 17 or & Mo. 4 or 5 for securing
panel and wuud‘hluohl for lmﬂ
Transfer, * Aerial,” ate.
Aboul 24° 18 3. W.G. Suu.nu Tinned Copper Wire
A Hm-Hsl " Detecior
1 Piece “ Herkzite '* Crystal
1 Piece Copper Foil

Shellae
Enrdwnnﬂ 17 or " thick for blocks

S e DO DS T e i ek

LT T T T LT C LR

Approximate fofal cost about £1 if con-
structor makes his own cabinet

L T T L T

E LT TR RRu
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The panel has been purposely made of
ample size for easier disposition of the
various parts; on the top right-hand side
have been added two terminals to which an
L.F, amplifier unit can be attached, if more
volume is desired, and telephone (holed)
terminals hawve been employed throughout,
50 that brass connecting bars may be em-
ployed to add the above, or a H.F. unit
if and when the constructor enters the
yalve ' class.

Terminals Required

Three terminals have been provided for
“'phones ' ; the two outside ones being
used where only one set of headphones is
employed, and the middle one where it is
desired to use two pairs of headphones, in
which case one lead of each of the two pairs of
'phones is screwed down into the middle
'phone terminal (which terminal has no con-
nection underneath the panel, serving simply
to connect the two leads of 'phones) and the
remaining two leads of "phones are secured, one

A clase-up view of My, Aveling's Cryslal Set: Note Loading Coil Terminals for 5XX, to each of the two outer 'phone terminals.
v .

B, No. 161
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A list of parts required is given, and the
intending constructor will do well to ebtain
the whole of them before starting worlk.

Obtaining True Centres

First of all he had better paste a full-size
drilling plan on the top of panel. Flace panel
on flat folded cloth, carefully marking the
points with a fine pointed instrument, press-
ing same to make a slight hole in the ebonite.

This done, wet and remove drilling pattern
and carefully enlarge all the markings with a
fine awl ; this may be followed up by taking
a small twist or diamond drill bit between the
finger and thumb and going over all the

Figl The Cabinet

markings again, this time removing the butrs
and leaving all ready for insertion of final
drill {either Yankee or breast or hand drill).

All this will obviate the danger of the
drill ' creeping "' or slipping, and true
centres will result.

Wiring Up
After the holes have been drilled we may
very slightly ream top to allow for any little
inequalities in shoulder of studs, etc.
Two tongues of copper foil to connect
switch arms to stops, two holes being
required in each 1}” apart, should then be

r

&
Aeriat
@

Earth e
oo
(s Pg
=] o
a] g 4B Bheong
Bste
Eite ]
e&u—hﬁu Tt Sac e
@Tﬂfa orres
& ot @

Az Layout of Fane/

made and fitted over switch arms, spindles,
and stops, as shown in photo. The studs,
after having the centre * blobs" or pin-
points removed with a small file and top
edges slightly rubbed off with a piece of fine
emery cloth, may then be screwed firmly
into position.

b

-—*-*;"ﬂ
o = Letector
—
=k
A
R Loating Goit Y,
Fhomes
i ——
L=
=
ForAmplifier

o

;.'.rim dimgram showing sfud tappongs and conneclions,

This also applies to the stops, terminals,
loading coil fitment, and detector, and at
this point we might as well do the necessary
wiring,asing 18
5. W.g. o blare
(tinned)coppér
wire, with!sis-
toflex  sleeves
between the
joints, taking
care to lkeep
the sleeves
from  getting
between nuts
and wire when
screwing up.
All studs,
terminals,
etc,, now
being
mounted,

Another vicw of the completed Recaiver,

" Best Way ™ Seties, No.161

The wiring diagram and photos should
give a clear idea, but a peint-to-point descrip-
tien may help matters. First of all, the
panel having been laid before us, upside
down, on a cushion {to prevent damapge to

A elese-up of the Tnductance Cotl showing fxfpping
consections to the sluds,

Nole the neabness and compuictaess of the whole design



Crystal Sets Book

Top of Funel slip it over the wire,
o L il form a ring to go
over the stop, and

e e 4
il T ¥ = slip it into position.
2™ iz il £ We place a washer
. wr j; !,fj: over each little ring

; ancd then a nut and
tighten, The same
procedure is follow-
ed with the other
connections.
Another connec.
tion from ' aerial"
to cat's-whisker side
of detector —one

+a'-‘#‘_'i

from " earth" to
““tens" stop, and
hence to °phone;

another connection
from " tens " stop to
L.F. top terminal
From crystal side
of detector to LI,
bottom terminal;
one connection from
first stud of * tens "

2 2h 2" studs  to loading

; eoil ¢ and another

. li-xb ;- _t__;- ot connection from
g - 0 (] L i 1
L L. oy ones "' first stlu(
ar_/ . 1 v to the other point
Loecom of Aune/ e of loading coil.

Fg 3 Drilling Alan

detector), we take a piece of the bare 185.w.g.
wire, and with round-nozed pliers make a small
ring to fit loosely over the " aerial ' terminal
{top left, as we then view the panel).

Step-by-Step
Next we take the wire to the stop of the

“ ones " studs, to which is connected, by

means of the copper tongue, the switch arm,
and cut the wire off about §}* past this
point ; then we cut a piece of sistoflex to
span the distance between these two points,

An underneath
wiew  of  the
siramife panel,
the weirin
comploted |'|J|§
siiowing  con-
ndctions lo the
studs,

___;—@’:MU

Fig k. Lindar Faned Wirng

This completes the wiring of the panel,

We next take our 4" cardboard former and
cut off a 6" length, shellac inside and out,
and when quite dry we proceed to wind our
22 s.w.g. d.cc. wire on. First male two
heles in the former in which to anchor the
wire, leaving about 6" for conmection later
on. We then wind on ten turns, tightly, side
by side, and not overlapping.

Winding the Coil

At the end of the ten turns we form a
loop about 6 in, long, giving the wire one or
two twists to keep it in position, and so on
cach ten turns, until 9o turns have been
wound on, when we make another two small
holes in the former and anchor the end of the
goth turn, again leaving 6",

Another two holes are made in the former,
6" left as before, and we proceed to wind
our simple turns, that is, wind once around,
then twist loop 67 long, and so on at each
turn until we have wound on nine single
tucns. These tappings on single turns
should be slightly alternated or ** staggered "
50 asdo avoid crowding,

Weghould now have a coil of g9 turns
{i.e. o téns and g ones) and 2o connecting

PR s |on g ths, ¢ach about 6” long, for connection

to the 2o studs via the bare wire comb arrange-
ment to be described. We may now lightly
shellac the coil and allow to dry. Bare the
16 loops and four single wires to within an
inch of the former, Twist each loop to the
end, and put coil on one side.

Connecting up the Studs

Now take your square 18 s.w.g. wire, cut
off 20 pieces each about 6" long, and with
round-nosed pliers form a circle at one end of
each (circle about §" diameter to fit over
studs). Commence on vne semi-circle of ten
studs and screw ten of these lengths, each with
washer and nut to firmly secure it, each wire
being secured in a radiating position. This
done, we bend the ten wires close up to studs,
roughly at right angles. We do the same
with the other semi-circle of ten studs.

The hardwood blocks may then be made
and screwed to underside of panel, as shown,
Flace the coil on these blocks, with the



10

tappings farthest from panel, and secure Ty
screwing (or tacking) to the blocks. Next
Lend your zo bare square upright wires to-
wards the coil, cut them off to proper distance
and malke a hook at end, through which pass
the end wire of coil, beginning at outside

L pacting Lok
|';H|!|1

Amplifiar

TENS

] 1 T T TTT
o O I 20 30 ) 5060 T B0 B0

‘_5;. -
COrL iy

TOr0

i 5. Details of Tagoing Connections,

{either right or left-hand side} and working
right across the coil,

This will bring the end ef the * tens "
to the middle of the coil and the beginning of
“pnes "' (also to middle of coil) to the twa,
centre studs of the two semi-circles (and con-
nected on panel to loading coil), As each
hoole is made in the top of square wire and
corresponding 67 length of coil tapping
passed through it and bent back, the loop
is tightly squeezed up in pliers, thus securing
the two. If a tonch of solder be put on each
hook it would be an advantage,

It will be seen in photos that before being
passed through its respective hook, each lead
or tapping from the coil is sleeved in requisite
length of sistoflex.

With the above deseription and the draw-
ings and photographic reproductions, the
construction should present no difficulty
to the veriest {yro, and this little set is far
in advance of many amateur censtructed
sets, where the coil is more or less hung (or
slung) by a veritable tangle of tappings or flex,
often resulfing in *shorts '’ across the studs.

[t will be found that London tunes in on a
1go’ aerial, on stud 5 of the " tens' =40
turns, the first switch being at zero,

*“ Best Way™ Series, No. 161

o
Wood Slocks

= .. Agoros; i Ghick.

Other stat'ons should tune in about as
follows on the same length of aerial, or
slightly higher if a shorter aerial be used :

Chelmsford can be received, within about
oo miles (depending on locality), by re-
moving the link in the ‘' loading coil ” black
and inserting a 150 turn coil, tuning on
studs to bring in best results. Paris time
signals may be got by plugging in a 250
turn coil.

As with this coil it is possible, by setting
switch arms on two middle studs, to cut out
the coil entirely and add anything from one
turn up to gg turns, it will be possible for
those living near the relay stations (which
mostly send on lower wave-lengths than the
main B.B.C, stations) to receive these as well.

g

H

With regard to aerials you should remem-
ber that it is not ' length " that counts
s0 much as height. A short high aerial is
better for broadcast reception than a long
low one. Sixty feet in length should not as
a rule be exceeded if efficiency is desired.

* * *

If more than 20’ to 25" cannot bhe ob-
tained use a twin-aerial unless the aerial
can exceed 3o in height, when the single
type should be O.K,

* * *

Of the several types of wire available for
the construction of aerials 7/22 enamelled
is uvsually the best at a reasonable fipure,
while the multi-stranded ** Mars "™ aerial
wire can be used if lightness and strength
are to be combined with efficiency. Steel
wire i5 not to be recommended,

L] L] L]

To ensure pood insulation at least two
insulators (china type preferably) should
be used at each end of the aerial. The
insulation on the wire itself, however thick,
should not be relied upon as it may caunse
loss of signal strenpgth due to capacity
leakage if allowed to come into contact with
trees, walls, ete.

® - *

Wire supporting halyards for the aerial
are quite O.K., and are better than rope if
care is taken to insulate the aerial as above.

Remember that the earth'lead cannot be
too thick or too short, B wémemiber also
that it is the length of wire or pipé on wire
plus pipe that the current has to tzéverse

before reaching the earth that counts. A,

short wire to a gas pipe or hot water ﬁﬂi{pet
which does not go direct to earth is probably o
not s0 good as a longer wire direct to the

water main or buried earth plate.
* * L]

When the set is not in use the aerial and
earth leads should be joined together by
means of a switch owutside the house if possible,
this will then make the aerial a lightning
protector rather than an affraclor as is
imapgined by many people.

* * *

When tuning-in your first set, or a new
receiver, go very gently through the opera-
tions, for if you twiddle the knobs hurriedly
you are likely to miss the signals you search
for altogether. Tuning should be done
deliberately and slowly, rapid knob-twid-
dling is a sign of inexperience and inefficiency,

* L] L}

If a direct earth is used a sheet of gal-
vanised iron makes a good earth, and it
ghonld be buried 3 feet down in a slightly
slanting position in moist ground. The
earth pins sold by various firms also make
good earth connections,

“ * #

When purchasing an accumulator make

sure of its ' capacity,” Many batteries are

o

Practical Hints for Amateurs

a

marked with ignition or intermittent capa-
city, which is twice the actyal or valve
lighting capacity. Itis, of course, the latter
which counts in wireless reception.,

& L] *

~. Though crystal sets do not "' radiate ' or

“foscillate ” in the usual senses of the words,

“‘remember that if wyou alter your cat's-

whisker adjustment frequently during a
programpie it may cause scratching noises
in a nearsby valve or crystal set.  Once you
have found a good * spot” on the crystal
leave it alone till an interval in the pro-
gramme if yvou must try another spot.

# " *

Remember that the range of reception for a
relay station on any piven receiver is far less
than that for a main broadcasting station,
A relay station can be said to have roughly
a quarter of the range of the main
station, The high-powered station (5 X X,
now at Chelmsford) has, of course, the longest
range, its crystal range being approximately
roo miles if conditions at the receiving end
are good,

£l #* *

Don't forget to get a wireless licence
before building your set, or at least before
erecting your aerial if you have not one
already, The cost is 1o/- per annum, and is
obtainable from any post office This
entitles you to build and nse any type of

- peceiving set,

(Continned on fags z0)
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How to Make

A Two-Circuit Crystal Receiver

Built and Described By LAURENCE J. PRITCHARD. §
s}

Favat

A TWOCIRCUIT. or loose coupled,
tuner is employed in this crystal
set and plug-in colls may be used
“up to a wave-length of 2,600 metres.
The constructor will find this receiver ex.
tremely selective, and when used in con.
junction with a good aerial, capable of
receiving 5 X X well over 100 miles away.

AERIAL
L._.._:h__

o il

HE crystal set illustrated in Fig. 1
is of simple design and “may be
made by people with littleex-
perience in the construction-of
wireless sets, Home-made plug-in
coils are used for aerial tuning
By the method to be described, coils may be
made for any wave-length on which it may
be desired to receive up to 2,600 metres. The
constructor has the knowledge also, that in
the event of the home-constructed coils being
too difficult or laborious to make, commercial
coils such as the * Igranic ' can be used in
their place. There should be no difficulty in

FIG 1,

NOTT .
e e
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making the coils described, and by means of
a little experimental work in gauging the
correct number of turns, extremely good
results are obtainable with them,

For receivers which are required to operate
over a large band of wave-lengths the plug-in

Fig a. Nmensions jor the Woodent Gasze.

coil is usually the most efficient. Its Adyant
tage lies in the fact that all the inductance is
used and dead - end
effects found in the
tapped and sliding
forms of inductance
are non-existent. A

LiseT24" long and 531" wide,

simple to construct. The main dimensions
of the case are given in Fig z. It is like a
box with hinged lid and moulded base, the
latter giving a good appearance to the work.
By means of the hinged lid, the coils are
instantly accessible when it is desired to
change them. As the
coils, and indeed all
the components, are
fitted inside the case,
they are rendered
dustproof, and thus
work under the best
conditions.

The top, bottom,
and sides of the case
are first carefully cut
from well - seasoned
prepared wood of §°
thickness, QOalk, or
mahogany, either light
or dark polished, looks
very well. Very much
can he done with
common deal if it is
carefully selected and
stained to bring out
the qualities of the grain., The bottom
1t the wood to be

used wvaries in thick.

ness allowances must
be made to obtain
the corréct inside
measurements. The
latter are the most
“wimportant, as they
| “represent the size of
the ebonite panel and
the distance from the
panel-ta the back of
the 'i:a_séﬂ."-'f' The sides
are 5&# wislﬂ ﬂpd ? ‘Ftu
high, X &
A
In fitting" the sides
to the botfosn, a

two-circuit, or loose-coupled, tuner 15
employed, being preferable to the single
or open circuit owing to its greater
selectivity and freedom from the interference
of other transmitting stations working on a
neighbouring wave-length. More will be said
about the functions and the methods of
tuning the two circuits after the construction
has been described.

The case is substantially designed and

Fig. 4. The Complatad Caza.

Fig, 5. Pinnang and glaing ons side of the Cahinel o the hottem

rebate is cut alo

the top surface of the.
This rebate is made by [

latter at each end.
sawing a slot §* from the end to a depth of
#". A sharp chigel
is run along the side
of the slot to clear

Fig,

e,

s of the moulding where the nail heads will be
_concealed,

F
[
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case is the method of fixing the ebonite panel.
At a distance of £ from the inside front
edge of each of the side-pieces, a fillet of wood
1" square is tacked and glued to run the
full length of the sides. A light rounded
beading about 4" wide is tacked on the front

5. Gludng the cramped onds of the lid

edges of the sides so that it projects a little
on the inside edges. The fillets and beading
thus form a rail or guide into which the panel
may be dropped. No difficulty will be found
in screwing the panel to the case and lifting
the panel vertically, The arrangement of
the rails 15 shown in the illustration of the
completed case in Iig, 4.

Finishing the Case

At the bottom, a similar fillet can be run
along the inside ; while a small moulding is
attached to the front edge at the bottom.
This overlaps the panel a little and hides
the joint of the ebonite in the same way as
the beading does at the sides.  In fixing the
moulding to the front and side edges, the
nails should be driven through the grooves

The hinged lid will require some care in
“gonstruction. As it is not fixed down

7 .

away the wood to i 4
form the rebate. Tlis :
operation is performed !
at each end of the o ¢ ol
plank forming  the L
bottom. The width
of the rebate allows o
the ends of the sides
to fit Hush with it.
The sides are now
glued and pinned as
shown in Fig. 3.

At this stage the
sides are quite wealk
at the joint, and the

work should be care- -
fully handled until the

back is fixed. This
fits on the inside edges
of the sides and

bottom, so that its outer side comes flush
with their ends.
An original feature of the design of the

Fig, 6 Damangions for drilling the Pans,

throughout its width, it would readily warp
unless precautions were taken, These pre-
cautions consist of cramping the end grain
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of the wooden lid with other pieces of wood,
securely attached at each end, so that their
grain runs at right angles to the grain of the
lid itself. The major part of the lid is, there-
fore, cut rather shorter than the re-
quired finished length to allow for the
extra pieces to be joined on at its ends.

The top centre-piece
measures 113" long
and 6" wide.
The end-
pieces are
made from
strips of the
same  wood
64" long, and
17 wide,

A rebate
1" wide and
1" deep is
cut on each
side of the
lid to form a
tongue 4°
siquare. Each
tongue is cut
off to ter-
minate 37
from each
e n d. A
groove  Ccor-
respond
ing to the
tongues is
cut in one
side of each
end-piece., A 3" chisel is required for this
purpose. It is pressed in vertically at the

Fig,

t1, Tightening fhe Terminal
Muts (nole flad spanner botlom lefi).

Fig, 12, Skowing method
of winding the speeial
EouLE, ®

places where the groove ends, and light chips
are then taken out until a depth of }" is
obtained. The trough position is carefully
marked out, and cut away in the manner
suggested.,  Fig. 5 shows the gluing
of the cramped ends of the lid.

When the cramps are set, the lid
may be finished, and should measure

Fig, ». Mounling the
Tean-Coil Halder,

The four combonents mumbered are:
{t} Aerial Condenser ; {2} Codl Folder ;
(3) Secondary Coddenger @ (4) Detectar,

133" Jong and 6}" wide. The front and
side edges are rounded over and the cramps
sandpaperéd flush with the lid. A small
beading istatked to the front edge of the lid
to conceal the top edge of the panel when the
lid is closed. The remainder of the case can
be sandpapered afd finished ready for
polishing ot staining.

Marking the Panel

If it is intended to put“this part of the
worl in the hands of a polisher] the panel
may be cut out and the components mounted
without delay. The dimensions (for//the
panel are given in Fig. 6. It is cuat from
good quality matt-surfaced ebonite of £*
thickness. It is troe that the matting “of
ebonite can be done at home, but as a
general rule the results obtained are not

‘worth the saving of the small difference in

price between the glossy and matted surfaced
varieties. As a general rule only the best

13

quality ebonite is supplied with a good matt
surface on both sides and in this way the
purchaser is safeguarded against inferior
material.

;:-,-qu
L 4
L™
b

&
L STAND TMLD

o

T

IFeg, B, Thearetical Dogram of the Circusl,

Ebonite is often wasted by marking
and cutting the panel without taking
certain  precautions. The edge of a
commercial sheet of ebonite is often
far from straight. Should the
assumption be made that it is straight,
the result will be that when the two sides are
marked from the edge with a square they
will not be parallel.  To make them parallel
means filing down both sides, with the result
that the panel is then too small. A rule
should first be placed against the edge of the
chonite sheet to make certain that it is quite

Fig. 9. Dingrammatical wiring of the Recedver.

straight. Then, if the panel is cut roughly
and oversize, it may finally be trimmed down
without waste.

Pencil'should never be used for marking
out wireless panels. The best plan i= to
seratchvthe surface of the ebonite with a

g, 1o, The back of the Recdwwer aftar completion of the wiring,
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sharp scriber, and to fill in the scratch with
challe, Panels should be marked out on the
rear surface. The position of the holes is
given in Fig. 6. At the present time there is
no standard method of fixing wireless com-
ponents, and the holes required for this
purpose must be drilled to suit the particular

Fig, 13, The Complelad Cetl mounted on a Coil Plug and
fzed by o fibre strap,

apparatus available. The single-hiele type
of fixing is simplest, in which the-Outside
diameter of the spindle bushing is thréaded,
and pazses through a hole drilled in the panel.,
A nut is then screwed on the spindle bushing
from the outside of the panel.

The Two Switches

Two miniature double-pole double-throw
switches are used for controlling the aerial
circuits. The switch to the left enables the
wvariable condenser in the open aerial circuit
to occupy a position either in series or in
parallel with the inductance in that circuit.
The second switch connects the crystal
detector and telephone circuit either direct
to the open aerial circuit or to a closed
secondary circuit. The wvariable condenser
in the open aerial circuit is of oor mifd,
capacity, and is placed to the left of the panel
wviewed from the front. The secondary circuit
has a condenser of ‘ooos mfd. capacity,
which is operated by the dial and knob at the
right of the set. Between these is a third
control for varying the coupling between the
two coils, ;

Almost any two-coil holder of good make
will be suitable, providing the control spindle
of the moving coil extonds for a length of
41°. The coil holder is set some distance
back from the panel, and requires a long
spindle. If a suitable holder with a long
spindle is not obtainable, the cranked spindle
must be removed, and replaced with a straight
one. The coil holder is supported by brass
brackets cut from §* x+4" strip brass, and is
sufficiently long to male the centre of the
holder 34° from the bacl of the panel.

Good Detector Advised

Fig. 7 shows the method of mounting the
coil holder. Its position should allow an
equal distance between the coils and their
respective condensers when the movable coil
is at right angles to the fixed coil. The fect of
the bracket may be attached by countersunk
screws and nuts passing through the panel
from the outside. MNo. z B.A. screwed rod
will be useful for the movable coil spindle,
and is cut off on the outside of the panel to
take a condenser dial and knab to match the
other controls,

A good make of erystal detector is recom-
mended, and that illustrated is of Burndept

manufacture. It is removed from the
base on which it is sopplied. A
feature of the detector is a micro-
meter adjusting device whereby an
accurate setting may be obtained.

Hawving secured all the components
in position, the wiring may be pro-
ceeded with. A theoretical circuit
diagram is given in Fig. 8. The
cirenit should be studied in con-
junction with the practical wiring
diagram of the receiver, which is
shown in Fig.g. This illustration
compares with the back wview of
the wiring given in Fig. 10, It will
be seen that
square tinned
wire is used
where a mov-
able connection
s not required.

Flexible
insulated wire
is employed
for moving
connections.
After wiring
has been carefully checked, terminal and other
contacts should be tightened up again with a
small spanner made for the purpose, or with
a suitable pair of pliers. The effect of
soldering i§ to.Joosen the terminals slightly,
owing te the local softening of the ebonite
under heat. The method of tightening the
terminals is illustrated in Fig. 11. The pliers
hold the work @&teady while the spanner
tightens the nuts.

As suggested, the aerialtuning coil may be
purchased or home constructed. If the former
plan is adopted a No. 35 Igranic duclateral
coil will be suitable in thesaerial primary
cireuit, and a No. 5o coil of the sime make in
the secondary circuit for B.B.C. stations,

For the home-made coils, a special former
must be constructed, A disc of b'c?e_r_:h or

other hard wood is turned to a diamefcr_:' ofd
1}%, and a thickness of 1*. Round the &ir< ¢

cumference an odd number of holes arec
drilled, into which a number of wooden pegs
of &" diameter are wedged. The pegs should
extend about 1" from the boss. For ease of
winding, a wooden handle is secured to the
centre of the boss. In winding the coils
proceed as shown in Fig. 1z. The wire is
passed between any two spolies, and returned
to the starting side between the next pair of
spokes. In this way the wire passes on the
same side of two adjacent spokes, crosses
over, and passes the two adjacent spokes
on the opposite side. The completed coil is
sewn together with stout thread before being
removed from the former..

The coil mount with the coil fitted to it is
illustrated in Fig. 13. A standard plug and
soclet fitting is employed, to which the coil
is secured by a band of fibre which embraces
it. The ends of the bands are held under the
contact serews to which the ends of the coil
are also connected, For broadeasting wave-
lengths 32 turns of Mo, 22 or 24 sw.g.
d.c.c. 15 correct on the average aerial,

For reception of Chelmsford and the Paris
time signal transmissions, which are sent out
on 1,600 and 2,600 metres respectively, a
finer wire will be required in order to keep

Fig, 14, Showing the Panel deing placed in fasition,

*“ Best Way ™ Series, No. 161

the coils reasonably small. One hundred
turns of No. 26 enamelled wire may be used
for the Chelmsford transmissions, and the
spoked former completely filled with wire
for reception of the Paris time signals.

The usefulness of the secondary circuit
diminishes as the wave-length range is in-
creased, and on the higher wave-lengths the
primary circuit only is needed, as a larger
coil can be used than would otherwise be
possible,

The panel must be thoroughly cleaned be-
fore being fitted into the case, This is easily
done, as illustrated in Fig, 14, where the com-
pleted panel is seen being placed in position.

Handling the Receiver
To tune the set, the switch to the right is
placed in the ** stand-by " position,which is to-
wards the left of the case ; and the switch to

the left is placed in either position, The pri-
“maryjcircuit condenser only need be tuned

under this azrangement of switches and should
be slowlyfotated until a signal is heard.

The™ adjustment of the detector may
improve upon this signal, after which the
condenser is further rotated Lo find the station
required. It i85 now possible to use
the secondary circuit by switching 1o the
“tune "’ position. The wvariable coupling
and the secondary condenser only need be
adjusted.

The series-parallel switch in the primary
circuit is useful for varying the wave-length
range of the circuit. When the switch gives
the condenser a series position in respect to
the eoil, a considerably shorter wave-length is
obtainable than in the parallel arrangement,

The object of variably coupling the two
circuits by means of the two coils is to obtain
selectivity. As a general rule the less the
coupling, which means the farther apart
the coils the fainter will be the signal, vet the
less likely will it be interrupted by another
transmitting station.

It must be remembered that if the coupling
is varied a readjustment of the condenser
settings will also be required.
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How to Construct

ju

A One-Valve Amplifier

O

HE L.F. amplifier unit is a simple

piece of wireless apparatus. The

construction of the single stage

L.F. amplifier, illustrated in Fig.

1, should present little difficulty,

y and should have every likelihood

of successful operation immediately upon
‘completion.

Fig, 1. The Complele Amplifier,

The amplifier may be connecled in place
of the telephones on any crystal set, but is
specially designed to work in conjunction
with the two-circuit crystal set described in
this book. (Fig. 13.)

Low Running Costs

A feature of this amplifier is its low cost
of upkeep. To secure this a dull emitter
type of wvalve is employed, worked from
dry batteries placed inside the case, The
set is,

By LAURENCE J. PRITCHARD

THIS one-valve amplifier may be used in conjunction with any crystal set, but it
receiver described in this book. The use of this one-valve low-frequency ampl

-
-
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it was specially designed to work with the two.circuit erystal
ifier with the crystal set is to increase the signal strength,

|

adopted to conceal the many screw heads
which appear on the face of the panel, The
trouble is overcome by carefully counter-
sinking each hole so that the screw-head
lies flush with the panel.

Each screw-head is blackened by a heating
process, which almost entirely coneeals the
screws. This operation is illustrated in
Fig. 4. The materials required include an

i, 4 Shewing mebhod of enamelling the Serew Hends,

placed in the céntre.of the panel towards the
bottom, ¢

Dimensions for the construction of the case
are given in Fig, 2. Fulldetails on how the
case is made are given in'the crystal set
article. These instructions. may.be followed
in detail as the cases are identical with the
exception ' of the length. The amplifier
panel is " in thickness and? 16" long
instead of 12", as in the case of the crystal
set. It is important that the moulding be
of the same depth and secured in relatively
the same position, otherwise the terminals
of the two units will not register properly.

therefore, entirely self-contained,
Twao terminals are arranged on the left side v I
of the panel and connected to the " output bl T 4 Jg) 4 ?t o
or telephone terminals on the right of the L. ; % it {,Q_;@Q ISR EEUCHIA
crystal set. Peep holes are provided near | . .'i E_'*-—‘-? o (o]
the top of the panel to allow inspection of the [ o]
valve from the outside. The filament is L ] b ;
regulated by a single wvariable resistance [
O-
2T ¥
L] L= 2
|*;ﬁ' i *
i i
10 ==
Fig. 3. Showing position of koles on the Amplifice Panel

Fig. a. Principal dimanzions of the Amplifier Case,

The lay-out of the panel is given in Fig. 3.
All holes are dimensioned,  Screwing and
tapping operations are reduced fo a
minimum. Wherever possible, No, 6 B.A.
by 4" countersunlk brass screws and locknuts
are used for bolting the various parts in
position. A good supply of these screws
and nuts should be obtained,

This method of fixing gives a bad appear-
ance to the finished work unless means are

old pair of pliers or other tool to grip the
screws while they are being heated, and a
small tin of enamel, Brunswick black may
be used if available. The screw is heated
until it is rather too hot to touch, and then
rapidly covered with the enamel, taking care
that it is not applied too thickly.

The Valve Holder

When the head is evenly covered, the screw
is warmed again, but over-heating, which
would cause the enamel to blister, must be
aveided. As the screws are finished they are
placed in a row with their heads projecting
over a'piece of board until the enamel is
quite dry. sAbout a dozen screws should
he treated like this,

Fig. 5, Showang pozition u-lj; Vﬂ.llvu]]'l'el'dﬂ_ L.F. Transformer,
Y

and Rheastal,
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The walve holder itself is made from a
piece of " ebonite, 2° long and 14" in width,
Four holes are drilled in it, and valve sockets
fitted in them. The shelf is bolted to the
panel by means of a nght angle brass
bracket, 1* long, having sides of 3" width,
Four No, 6 B.A. screws are employed for
fixing,.

The Filament Resistance

A close-up view of the valve shelf bolted
in position is illustrated in Fig. 5. Im-

Fig, o,

The Tersmingl Hoard d5 fived fo Hhe cornerlpfake
Panel E.lv two bracksis as here shomn,

j mediately above the valve shelf, the filament
resistance is fixed, Different types of re-
sistances require different methods of mount-
ing. In the majority of cases two holes are
provided on either side of the filament

LT—
HT= LM+

Fig, 7. Theoratical Circurt Diggram.

resistance spindle to enable the base of that
component to be bolted to the panel. Care
must be taken to see that the control-arm of
the resistance clears the valve shelf and the
valve socket nearest to the panel.

Mounting the Transformer

A terminal board is attached to the left-
hand top side of the panel, as shown in
Fig. 6. The wires to the varions components
are connected to the appropriate terminals on
the board ; connection to the terminals from
the batteries being made with insulated
flexible wires. The ehonite strip on which
the terminals are mounted measures 2§

LT

L""HT HT+
i
[y (8]

Fig. 8. haprammatic wiring for the Amplifier,
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Fig. 0.

by #*. One terminal is bolted
exactly in the <entre of the
board, while the others are 3°
distant, measuring from centre to
centre on cither side of the middle
one. Two brackets made from }*
strip brass arve bolted to the ends of
the terminal heard, after which the
latter may bé bolted to the panel
in the position sfdicated in the
dimensioned panel lay-out.

Input and cutputtemmninals are
now fixed, and following them, the
L.F. transformer is bolbed to the
panel. The transformer i8 placed
to the right of the filament resis.
tance and wvalve shelf when viewed
from the back of the panel

Anti-Capacity

All the connections are made with square Biuned copper wive as here shown,

Wiring

The theoretical cir-
cuit diagram is given
in Fig, 7, while a
practical diagram is
given. in Fig. B8,
showing the actual
wiring of the receiver,
As far as possible,
connecting wires are
drawn as they actu-
ally appear in the

photograph  of the
completed  wiring.
The wvalve holders

are shown in plan
view in order that the
connections to  the
different sockets may
be easily followed,

The pancl viewed
from the back with
wiring completed 1z
illustrated in Fig. g.
The anti-capacity
method of ‘wiring is
emplojed” as in the

case of the crysial set,

hg 11,

Tha cuu.lh.c!:au: fa Hr.u Tarminmla are casily mads whon e i 61 ragsed,
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All About Crystal Receivers

Practical Information for the Constructor

ju|

ROADCASTING may truly be said
to be the cause of the encrmous
popularity which the crystal
receiving set now enjoys. Pre-
vicus to  the introduction of
broadcasting, the crystal receiving

set had been relegated to the limbo of
forpotten  things, and commercial and
amateur receivipg stations alike depended
solely upon the use of the valve,

Nowadays the crystal set has come into its
very own. This type of receiving/apparatus
is now, after two years’ broadeasting, a very
familiar instrument, and the nimble, glitter®
ing fragment of crystal, which three or four
vears ago had been discarded almost com-
pletely, now functions nightly in at least
half a million of our country’s homes. .

- Why is the crystal set so popular ¢ The

AT T

answer to this question is not very difhcult
to discover,
combines the waluable qualities of extreme

By J. F. CORRIGAN, M.Sc., A.LC.

The average crystal receiver

{A) UNRECTIFHED O5CH L ATIONS

[\f\ﬂn A ANn /\[\!L

(D) RECTIFIED CURRENT

e, i

J

of construction and operation
initial cost and practically no

simplicity
withl ow

m|

expense of upkeep. It is almost fool-proof,
and such a receiver can be used by young and
old alike.

Crystal sets are not easily damaged, and
being fairly portable, they can be carried
about from place to place without any
harm being done to them. These are the
chief reasons which account for the great
popularity of the simple crystal set among
the many hundreds of thousands of listeners-
in who reside within short distances from a
broadeasting station,. With a well-made
crystal set no distortion of vocal or instru-
mental music is obtained, and in respect of
the tonal purity of its reception the simplest
crystal set is easily able to hold its own
even against the most elaborate of valve
receiving instruments.

{Continued an page 18)

s

using %" square tinned
wire, A useful tip in
connection with the
witing is worth men-
tioning, The wire is
oftén seold by the reel
or hank, awd js con-
sequently” difficult to
straighten. Themethod em-
ployed is to cut off several
lengths of wire abotit 2’ in
length, Each piece is“dealt
with separately, one end
being clamped in a vice and
the other end in a pair of
square-nosed pliers held in
the hand. The wire 15 then

straight., The lengths thus

Fig. 15, The Two-Cirenit Crystal Sef connected wp witk ke One-Valve Amplifier,

pulled until all kinks are
removed and it is perfectly

straightened are laid on the

" flat bench to form a stock to
be drawn upen as the wiring
Progresses.

In soldering, acid flux should be avoided,
and only a non-corrosive paste, such
as " Fluxite " vsed. Although an acid flux
may assist the operation of soldering and
indeed appear to be quite satisfactory,
traces of the acid remain at the joints, and in
time eat away the metal, Corrosion maysetup
and cause ashorteircuit, This is particularly
true of soldered joints on valve socket stems.

Connecting up the Batteries

The H. T. battery is a Siemens No. 828,
which has a total voltage of 54, with tappings
at every six volts. The battery is nearly
squarg in shape, having sides of 51" by 5%
and an oyverall depth of 3", Any other make of
battesy may be used if suitable, providing
it confgrms™to the sizes given. The L.T.
battery is of the dry type, a z-cell, 3-volt
Hellesen ™ Force ™ battery being used. The
batteries used fit the case without any retain-
ing strips. Should they be at all slack, a
wedge of thin wood can be pushed between
them. The positions of the batteries are
shown in Figs. 10 and 12, where it will be seen
that the filament battery is placed o the left
side of the case, and the H.T. battery wedges
in to the right. Both are placed at the back
of the case. DNMethod of connecting shown
in Fig. 11. '

Few Precautions Necessary

The valve employed is a Marconi Osram
DL E. 3 type. It should not be put in its
helder until the latter has been fitted o the
case. In the event of a mistake in wiring
ar a short circenit caused by two wires acci-
dentally touching, the H.T. current may burn
out the filament of the valve. Any possible
trouble in this direction can very often be
found out belore the wvalve is ruined by
taking a few precautions,
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Of course, crystal sets hawve their dis-
advantages. DBriefly, these limitations are
due to the fact that the range of reception
afforded by a crysial receiver is severely
restricted, for, when used under ordinary
conditions, the crystal cannot amplify or
increase the strength of the incoming
signals like a walve is able to deo. - Thus,
crystal sets can only be effectively uvsed
within comparatively short distances from
a broadeasting station,

—

—_— TS
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Generally speaking, the distance at which
a crystal set can be really efficiently operated
is about 14 to 16 miles from a main station
of the B.B.C., and within a radius of some
4 to 6 miles of a relay station. IHowever,
under specially favourable conditions, the
range of crystal reception has been wvery
considerably extended, but, nevertheless, it
would be advisable for the amateur who
resides at preater distances than these from
a broadeasting station to purchase or con-
struct a valve-crystal set, preferably of the
“ reflex "' type, rather than invest in a plain
crystal receiver and be subsequently dis-
appointed with the results obtained from the
latter insttnment.

How Receivers Collect Energy

Before we proceed any further it will
probably be to the advantage of the wvery
beginner in the art and science of radio

VARIABLE INOLIC TANCE
A OR TAPPED TURNS
117
/ ]
VARIABLE
CONDENSER
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F6.3.  DETECTOR C’MES v

reception if we dwell very briefly for a
moment or two on the theory of crystal
reception, and see if we cannot obtain a
grasp of the manner in which the crystal
exerts its wonderful function.

In the first place, the beginner will, no
doubt, be already aware of the fact that the
energy which is set up in the aerial of a set
under the influence of the incoming wawves

of ether takes the form of minute electrical
currents which surge backwards and for-
wards in the aerial with an extremely great
rapidity. The currents are thus said to
“ oseillate,” and, because they oscillate or
flow backward and forward so veryv rapidly,
they are called ' high-frequency oscillatory
currents,” ‘Which, after all, is not such a
very terrifying expression when once its
real meaning has been grasped.

How Stations Are “Tuned” In

Well, these currents, oscillating at the rate
of something like a million times per second,
flow down the lead-in wire of the aerial into
the set. Ewvery receiving set is capable of
being adjusted in such a manner that it will
respond only to oscillations of a definite
frequency, and the operation of so adjusting
the set is ltnewn as the * tuning ' of the
TECEeiVer.

Very briefly, the tuning of any radio set
consists of making adjustments of certain
instruments by means of which the amounts
of two properties which exist in all radio
circuits may be increased or decreased.
These two properties of all radio and electrical
circuits are wery well lknown, and. yon
may already have heard something about
themp. They are called Inductance and
Capaeityn The tuning coil of the receiver
controls the amount of inductance which is
included dn the set, whilst the amount of
capacity iggvaried by the condenser.

The illustration: @ in Fig. 1 shows in a
diagrammatic fashion the oscillations of
the currents which flow into the receiving set.
The waves or curves above the middle
horizontal line represent current flowing in
one direction only, whilsg#the curves below
the line represent that part of“the” current

.which flows in the opposite diregtion,

At b in the same illustration is'seen the
condition of the current after it has passed
through the crystal. It is then saidte’have
been ' rectified.” That is to say, the crysial
has only allowed to pass through it those
portions of the current which travel in one
and the same direction. Thus the crystal
has acted as a sort of radio filter or comb,
and hecanse it only allows current to pass
through it in one direction (or practically so,
at any rate) it is said to possess the property
of ** unilateral conductivity,” and it is on
this property of all radio-sensitive minerals
that their rectifving action depends.

Different Types of Sets

The rectified currents are now passed
along to the 'phones of the set, and these,
by causing the diaphragms of the latter
instruments to vibrate, reproduce the sounds
which were transmitted by the broadecasting
station. :

The above is a very simple and clementary
explanation of how the crystal works, Way
it should function in this manner is another
question altogether, and the precise reason
{or ite behaviour is really unknown, although
many ingenious theories have been put
forward to explain it.

Now let us deal with the main points of
difference which are to be found between
different types of erystal sets. IFrom a very
general point of view, crystal receivers may
be divided into expensive and non-expen-
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sive instruments. As a rule, the higher-
priced set differs from the cheaper outfit
not only in appearance and quality of
construction, but also in the ease and
convenience with which its various adjnst-
ments may be made, In some cases, the more
costly instrument will give no better results,
so far as actual reception goes, than a cheap
set, provided the latter is carefully mani-
pulated, for the two receivers may often
incorporate exactly the same circuit.

BALEL & SOCKET
SENT

CATWHIOKER

Cn the other hand, however, the more
expensive instrument will be found to be a
much better built one. Greater care and
thought will hawve been expended on the
details of its construction, and therefore
such an instrument will give better all-
round results in non-expert hands than those
afforded by the cheaper receiver.

The “Tripod of Reception”

So much for what may be known as the
* general "' points of difference between
various crystal sets, Technically, and con-
structionally, crystal sets may differ con-
siderably from one another in respect of the
actual circuits which they emhbody. Generally
speaking, the actual circuit which is employed

ZINCITE \ BORNITE SPRING .

AR RARRREN

L =
_  ENCLOSED TYPE
HORLEONTAL PERKONY DETECTOR

SEMI=MICRO
ADTUSTMENT

TELLURIUM

VERTICAL PERIKON DETECTOR

Figs. 5 and 6.

in the set makes very little difference to the
resulting reception of the instrument, pro-
vided the set is operated under ordinary
conditions, and well within the range of
crystal reception. Of course, certain crystal
receiving circuits have special peoints in
their favour, but these only show up to
their best advaniage when the set is used |
under exceptional conditions, either in
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conjunction with inefficient aerials, or on
the fringe of the range of crystal reception,

All crystal sels contain three fundamental
elements or units in their construction.
First there is the tuner element or unit,
then the detector unit, and finally the head-
phone, or sound-producing unit. All these
are, of course, absolutely essential to any
reception. They are as essential to the crystal

L4 DOWN LEAD
@‘/fﬂ &r
b RERIAL

et e e e ;

WINDOW

FIGT.

receiving set {or to any other set, for that
matter) as our brains, hearts, and lungs are
“to our own bodies. The latter are known as
the " tripod of life.” And so we may call the
tuner, detector, and headphones of a crystal
set the ** tripod of reception.”

Fig. 2 illustrates the arrangement of this
“ tripod of reception,” and in Fig. 3 you will
gee how these units are illustrated in the
conventional symbols of wireless, The coil of
wire is the ' inductance " of the set, and
sometimes, a variable condenser is arranged
in either of the positions C' and C¥ as
indicated by the dotted lines. Each of these
arrangements of the condenser affects the
tuning capabilities of the receiver,

It is possible to classify all the makes of
crystal sets which are at present on the
marlket by means of the tuning systems which
they employ. The principle of the detecting
units remains the same in all of them.

Methods of Tuning

Thus we have simple coil-tuned sets, coil
and condenser tuncd sets, receivers which
are tuned by a special arrangement of mowv-
able coils known as a ' variometer,” and
instruments which are tuned by means of
‘loose couplers,’ or systems of two coils
of wire which are separated from each other.
Each of these systems of tuning has its advan-
tages, and therefore we generally find nowa-
days that some are used almost to the
exclusion of many of the others.

For instance, a set which is tuned by
means of a fixed coil of wire, the number
of turns in which cannot be varied, will give
quite pood results provided the number of
turns of wire on the coil are carefully adjusted

to the wave length of the station which it is
desired to receive, but the great disadvantage
of this arrangement lies in the fact that the
tuning of that set cannot be altered, and
therefore it can only be used for receiving
one particular station,

Double Circuit Receivers

Apain, loose-coupled crystal sets, and sets
of the auto-transformer type, although they
give excellent results, so far as signal
strength of reception is concerned, are bulky.
Therefore they are only used in those
instances in which extreme selectivity of
reception is required, for, as these tuners
incorporate two circuits in the receiver, they
impart a very high degree of selectivity to
the instrument. Therefore they are of the
greatest wvalue to those crystal enthusiasts
who reside in the neighbourhood of shipping
stations, and who wish to get rid of inter-
ference from Morse signals.

Long, eylindrical coils, which are provided
with a sliding arrangement for varying the
number of turns of wire in the tuning circuit

. are not very cfficient, first on account of their
“great bulk, and secondly because of the fact
“that the great length of unused turns of wire

sets ip ' dead-end ' effects in the circuits,
and/these effects absorb much of the received
energy. from the aerial.

The two hest types of crystal sets are those
which employ > variometer or tapped coil
tuning.. Of the-former there are very many
excellent types on the market, The well-
known P.W, ** Ultra " crystal set embodies
the latter form of tuningpwhich is employed
in its most effective mannep.

Types of Detectors

Crystal sets, which emplay dylindrical
inductance coils, basket, or plagsn, coils
which are finely-tuned by means of & variable
condenser give good results, but for the most
efficient work they are not so satisfactory in
use as the crystal sets mentioned abOwe.
This is on account of the fact that the inclus
sion of extra amounts of capacity into a
crystal circuit exerts a damping effect upon
the resulting signals. In a crystal set it is
better to tune by varying the inductance,
than by increasing the capacity of the cireuit.

If we except the carborundum detector,
which necessitates the use of an auxiliary
battery and potentiometer, there are two
general and distinctive types of detecting
units which may be used in crystal circuits,
Of these two units, the well-known ** cat's-
whisker ' detector constitutes the one, whilst
the less-commonly emploved ' perilkon "
detector forms the other. As is well-known,
the cat's-whisker detector consists essentially
of a fine metallic wire which malkes contact
with a very light pressure upon the sensitive
surface of a suitable erystal, A very simple
type of this detector is shown in Fig. 4,
whilst of course, thers are other more elabo-
rate and efficient {forms of the detector which
enable the most minute degree of adjust-
ment to be made between the cat's-whisker
and the crystal,

Figs. 5 and 6 illustrate two common types of
the perikon detector,  Hereit will be seen that
the contact is made between two different
varieties of minerals, and not between a fine
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metallic wire and a crystal. The great
advantage of the perikon type of detector
lies in its greater stability to shocks and other
mechanical disturbances, but this type of
rectifying device is not so sensitive as the
cat's-whisker detector.

There are very many types of these two
detectors advertised nowadays, and the
novice in radio reception is often apt to
become rather confused when he reads the
loving praises which the manufacturers are
generally wont to bestow upon their goods.
Here, therefore, are a few rules for the
guidance of the beginner when making a
choice of detectors,

In the first place, a cat's-whisker detector
should provide a very easy and thorough
means of adjustment, The cat's-whisker
should be able to explore almost the entire
surface of the crystal, and in addition to this,
its pressure of contact should also be able to
be minutely adjusted. For this reason, a
cat's-whisker detector of the micro-adjust-
ment pattern is to be preferred for really

WATER PIPE \ Yoo WIRE (ENAMELLED)

efficient and prolonged service, although
there is no doubt that many of the much
simpler types of detectors function very well
indeed. The detector should also be of the
enclosed pattern, and, if possible, the crystal
should be firmly embedded in its cup by
means of Wood’s metal rather than merely
being clamped in position.

Periken ,detectors should have similar
points about them, but here there is not so
great a necd for great delicacy of adjustment
between the crystal surfaces,

Operating a Typical Set

Most of the crystals which are employed
in cat's-whisler detectors at the present time
are composed of galena, either natural or
artificinl, and the specially sclected and
graded pieces of this mineral constitute the
numerous “'ites ' of the radio dealer.
These are all generally highly sensitive and
they are admirably adapted for use with
cat's-whisker detectors. As a rule, the
novice will find that a galena crystal of a
medinm-coarse grain will afford the strongest
signals, The finer grained material is more
snitable for use in crystal-valve sets.  Other
crystals which can be used in cat's-whisker
detectors are silicon, and iron pyrites,
These function best with cat's-whiskers of
brass or gold.

The usual varieties of crystals which are
used in the perikon types of detectors are
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{Condineued from Page 1o}

zincite and bornite or copper pyrites. Other
suitable crystal combinations are zincite and
tellurium, zincite and silicon, and sometimes
zincite and galena,

The operation of a typical crystal receiving
set i1s simplicity in itself. All the beginner
needs to do after malking his set and
connecting up the aerial and earth leads to it
is to bring the cat's-whisker pently into
contact with the surface of the crystal
Generally, after this has been accomplished,
something will be heard in the ‘phones,
provided, of course, that broadcasting is in
progress from the local station, and a little
further adjustment of the detector will
result in the signals becoming inEréased in
strength. Adter this, the tuning of the
receiver should be attended to. " A litile
adjustment of the tuning control of-the
receiver will soon indicate to the radio
novice whether he has obtained the ' right "
degree of tuning or not. Finally, when the
set has been properly tuned, the detector
should be very carefully adjusted in order
to obtain the maximum results from the
instrument. What could be simpler than
this little sequence of operations ?

Obtaining Maximum Results

Although this article does not pretend {o
deal with the actual construction of crystal
receivers, there are nevertheless several
points concerning the general principles of
crystal set construction which it will be
advisable to touch upon.

In order to obtain maximum results from
any type of crystal set, the beginner, and
also the advanced experimenter, should bear
in mind that a crystal receiver is an instru-
ment which is operated solely by the energy
which it receives from the aerial. Unlike
the valve set, the energy received from the
aerial cannot be increased by the application
of any local potential. Remembering these
facts therefore, it will be ovbious that it
would be useless to expect a crystal set to
give loud signals when connected up to an
inefficient aerial, or to a badly designed
earthing system.

Single Wire Aerial Preferable

Therefore, the aerial employed with a
crystal receiver should be as long as cir-
cumstances and the Postmaster-General's
Regulations permit, and, of course, it shonld
be erected as high as possible. Indoor
aerials will do very well, perhaps, when the
receiver is situated within a mile or two of the
broadcasting station, but at greater distances
than four miles they begin to give very poor
results indeed. The aerial should be well
insulated, two or three light porcelain
insulators being included in series at each
end of the aerial wire,

A single wire aerial is better than a twin
wire one for crystal reception. It has less
capacity, and, generally speaking, capacity
is a thing which is not wanted in crystal
work. The acrial downlead should be quite

clear of the wall, otherwise capacity effects
will be set up, and some of the precious
energy absorbed,

The aerial downlead should always enter
the room wia a properly designed lead-in
tube; it should not be merely pushed through
a hole in the window pane. Make a small
loop in the aerial downlead at the point at
which it is attached to the lead-in tube, in
the manner shown in Fig. 7.  This will very
greatly help to maintain the efficiency of the
aerial in wet weather for it will minimise the
lealage of current over the wet surface of
the tube.

The Earthing System

The earthing system of a crystal set needs
a similar careful consideration. The best
earthing arrangement is shown in the dia-
gram, Fig. 8 This consists of an ordinary
tin biscuit box, to which are soldered the
separate strands of a length of 7-22 wire.
This box is buried four or five feet in the
ground, and it should rest upon a bed of
cinders. It is advisable to have a pipe
running down into the middle of the box,
through which water can be poured in dry
weather, thus maintaining the earth connec-
tion'in a damp and condnctive condition.

Thepnext best earthing arrangement is
ohtained by soldering the earth lead of the
set t0 a coldswater pipe, and at a point near
to that atavhich the pipe enters the ground.
Less efficient’ results are obtained when the
carth connection ef the set is made to a hot-
water pipe, becausé, tinder these conditions,
the current from the set will probably have
to ramble all over the water system of the
house before it finally wéaches the ground.

It is not good practice/toyuse a _gaspipe
for an earth connection, ¥ @nlyp/for the
reason that most gas pipes have mmpos:tmn
joints, and these joints offer a very=high
resistance to the free path of the urrent.

Always keep the aerial and earth ledds as,
short as possible, and never allow them fo
run parallel to each other for more thin-

6 1nches,

Concerning Coil Construction

So much for the criteria of an efficient
acrial and earthing system. If vou want to
get the very last ounce, so to speak, out of
your crystal receiver, you should consider
the following points and see how they apply
to your set.

As I have remarked before, a crystal set
should provide the freest possible passage to
the minute currents which flow through it,
and very little capacity should be included
in the aerial circuit. These conditions are
brought about by employing tuning coils,
the windings of which are constructed of
the thickest possible wire and spaced apart
50 far as is reasonable and possible. More-
over, don't succumb to the temptation to
paint your tuning coils over with parafiin
wax or shellac. Coils so treated look very
nice, 1 know, but they have an added amount
of self capacity, that radio bugbear which
acts detrimentally on the resulting reception.
Enamelled or double-cotton covered wires
are the best for coil construction for this
PIJTPDSC.

The connecting wires of a crystal set
should all be well soldered in their respective
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places, and they should consist of square
sectioned wire, or, if not, of No. 16 or 1f
saw.g. enamelled wire.

Most crystal sets which are sold nowaday
are not provided with a fixed condensee
placed across the "phone terminals, vet very
often the inclusion of such a condenser
in the telephone circuit will be found

to  materially benefit the reception.
This condenser should have a wvalue
of about -oooz mfd. In high-class in-

struments these condensers are sometimes
attached to the set. Be careful, however,
if you decide to fix such a condenser to your
own sct, that the capacity of the article is
not too high, otherwise a damping effect on
the signals will be the result.

If your crystal set gives frouble, and you
are satisfied that there is nothing wrong with
the acrial or the earth systems, the fault
may be looked for in two other directions—
viz., the tuner of the set and the detector.
{This is, of course, assuming that the head-
phones are known to be in good order.)

Tracing Faults

Seventy-five per cent of crystal set
troubles can be traced to faulty detectors,
insensitive crystals, and the like. The rest
may generally be ascribed to badly designed
‘and faulty tuners, and to loose and dirty
connections. If the connections in the set
have not been soldered, they will in time
become covered with a film of oxide or
tarnish, and these, making bad contacts,
will increase the total resistance of the path
through which the corrent has to flow. Thes
the result will be that when the current
gets to the detector or to the ‘phones it will
be reduced in quantity, and therefore loss
of signals strength will follow as a direct
consequence,

The tiny currents with which the crystal
set deals are precious, and they must be
‘conserved in every possible way. Loose and

JBadly soldered ta.ppmga are another cause

JLoffcurrent loss in crystal sets, as are also
badly fadjusted sliding devices, rotating
arms, heavily insulated windings, and dirty
COI’]L”LG?. &tuﬂ.ﬁ

Other Crystal Set Troubles

If the set be of the panel variety, the pane!
itself should preferably be composed of well-
matted ebonite. Beware of wooden panels,
They are often used for crystal set con-
struction, but their emplovment in this
direction is not conducive to the best results,
They may function well at first, especiallv if
they have been impregnated beforehand
with paraffin wax, but after a time they
nearly always absorb a certain amount of
moisture from the atmosphere, and this
moisture, providing areas of low resistance
for the electrical currents, gradually de-
creases the efficiency of the set’s reception,
The same remarks apply to sets employing
cylindrical inductances of all kinds.

Coming to crystal detector troubles, it
may be stated that cat’s-whisker troubles
are generally due to the use of too thick a
wire, or to the wire becoming oxidised, The
temedy in these very common instances is to

. (Concluded on Pape 26)
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HERE louder reception than

that obtained with the crystal

set and single-valve amplifier

is required, the two-stage

low-frequency amplifier illus-

trated complete in Fig. 1 is
suitable.  The instrument follows closely
the construction of the single-valve amplificr
and the crystal set belonging to the series,
and fully described in this book.

As a peneral rule, one stage of low or
audio-frequency amplification is not suffi-
cient to give loud speaker results at a
distance further than about 1o miles from
the broadcasting station. Further distances
than this are frequently obtained on the
loud speaker, but are above the averape

G_
— 134 --r Jﬁi

e
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Iig, =, Dimenyions for Panel Lay-out,

Two wvalves amplifving at audio-frequency
and following a crystal set are usually
considered necessary for loud speaker results,
With a well-designed and constructed ampli-
fier, with two valves, broadeasting should
be heard on the loud speaker, even when
amplifying crystal reception alone, up to a
distance of about 2o miles or more.

Little need be said of the construction
of the case, as in every particular it is
identical with that in which the crystal set
is housed. For those who are constructing
the amplifier apart from the crystal unit,
any case 12" long and 7" deep, and
about 6" from back to front internally,
will be suitable, Under those circumstances
the case may be designed to suit the par-
ticular receiving set with which it will be
uged,

The amplifier described in the present
article as well as the single-stage amplifier
previously deseribed, may be used in
conjunction with a valve receiver consisting
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How to Make Z

Two- Vale F. Amplzfzer

By LAURENCE J. PRITCHARD

Fig. 1.

T'he Two-Fale Lom-
Frequency Amplijier
compieted.  Tha in-
frul ferminals are on
the lafi of the panel,
white the "plkones are
cannorted do the lwp
right fand terminnils,

Fig 3.
Close-up  view of
Valve Holders,

Tha figuras i Fig, 4
dre Ufor  reference
“purpdic and denote
the ,rg_.ulkir_in'g._-—-' -
(1) t2t (L. F. irasse
formar ;falifirilbias
halteries fﬂl‘ and
valve ; (3) Fhsostat ¢
(4] Hisz for Toaf
valve ; (51 and drans-
Jorimar.

HIS amplifier may be used in conjunction with any crystal set. On fest, when connected
to the two-circuit crystal set described in this book by Mr. Pritchard, loud speaker Signals
of good strength were received from 2 L O at a distance of about twenty miles,

Fava¥ataln |

of a detector and either high or low frequoncy
valves for amplification. There is one
important exception to this, however. Care
must be taken that the common wires of
the high and low tension batteries are the
negative wires in each instance. If the
valve receiver, for example, has low tension
positive connected to high tension negative,
the effeet of joining up the amplifier will
be to short the low tension battery, However,
having made certain of this point, a slight
alteration to the wiring of the amplifier
can be made. This will be described at a later
stage, after the wiring has been finished.

Fip, g, View of Back of Panel.
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A feature of the amplifier is the fitling
of suitable grid-biassing batteries to each
valve, to obtain louder and purer reception.
These batteries are not called upon to take
a large discharge, and consequently should
last many months.

"

the shorter sides a brass right-angle bracket,
having sides of about }" in width and a length
of 1% is bolted by means of two No. 6
B.A. screws and nuts. Holes are drilled 3"
apart in the centre of the second side of the
bracket for attachment to the panel. Four
No. 4 B.A, holes are
drilled in each ebon-

ite wvalve - plate, in
which standard valve
sockets are fitted to
form a valve-holder.
The holes of the grid
and anode sockets of
this valve-holder are
in line with the

shorter end of the
plate, and §" from
it. The filament

—|--|

Fig, 5. Theorelical Circuit Diagram of 2 L.F, Amplifier.

A dimensioned panel lay-out is given in
Fig. 2. In drilling the peep-holes a small
drill is first run through. Following this
the hole is enlarged by a drill of the correct
size which enters the hole from tithet side
and meets in the middle. This method
prevents the panel from chipping.

Mounting the Components

Although there is a considerable amount
of work in fixing the components, it is
very much simplified by the exclusive use
of No. 6 B.A. countersunk brass scrows,
¥ long, and lock nuts with which to bolt
the various components to the panel. In
the single-valve amplifier the method of
blacking the screw-heads was described
in detail, and therefore only a passing
reference is necessary here.  The holes in
which the screws are passed are carefully
- countersunk, so that the top of the screw-
head lies flush with the surface of the panel,
and by blacking the screw-heads an unsightly
collection of brass screw-heads is avoided.

The Valve-Holders

The wvalves, which are of the dull emitter
type, are mounted horizontally at the top
of the panel, so that their sockets come
close together in the centre. For each valve
a small ebonite plate 1}" long and 1}
in width is required. In the centre of one of

VEig, 7, Showing Ihe wiring of the M., and L.T.

socket holes are

Fig, 6, Fieat stags of mirceg in tae LT, Circudl.

* Best Way " Series, No. 161

The two filament socket stems nearest the
panel are arranged to touch, end to end,
while the others are cut off close to their
clamping nuts. Details of this part of the
construction are given in Fig. 3, which shows
a close-up view of the valve plates.

Filament Rheostat

The filament resistance is of the standard
disc type, with rotating contact-arm, and
is mounted with its spindle projecting
through the }" diameter central hole shown
near the bottom of the panel in Fig. =2
To fix the rheostat to the panel No. 6 B.A.
countersunk screws and lock nuts are used.
Immediately below the filament resistance
is a terminal board on which the three
battery terminals are placed,

The terminal board measures 21" long
and §* in width, and is cut from a scrap

The numbers imdicate the followin
{3 and 6) 1st

componenit
ranaforniar ; (4
parallel to and equidistant from the longer
sides of the plate.

In a similar way the second valve-holder
is constructed so that the valve sockets
‘project on opposite sides of the plates.

Circunls,

y)rand Grid Biss B.uﬂufy {!:} 15t Grid Bies Batlery

7

and Transformer: (5) Rkeosiad,

piccerof §" ebonite, One terminal is placed
centrally, while the others are arranged §*
on either side of it. The board is raised 4"
from the back of the panel by means of two
right-angle brass brackets, screwed to the
ends of the board and bolted by No. 6 B.A.
screws and nuts to the panel.

Preparing the Transformers

The low-frequency transformers used are
 Supra ' type, sold by Wates Bros, A slight
alteration is necessary to the feet of both
transformers before they can be bolted to
the panel. As purchased, two brass feet
are bolted on diagonally opposite corners
of the iron core of the transformer., One of
these brackets is removed by unscrewing the
slotted circular nut by which it is fixed
and replacing it on the same side as the
remaining bracket. The feet are required
on the same side of the transformer as the
O.F. and I.5. terminals,

Two brass brackets, each 3° long and
with sides of §% in length, are cut for mount-
ing the transformers. One side of each
bracket is bolted to the feet of the trans-
former so that the bobbin rests lightly
against the back of the panel when the
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bracket is flush with the panel, The beolt
holes are drilled in the centre of this side
of the bracket, and }” from either end. The
fixed condensers, which are shunted aciross
the primary of the transformers, are not
attached to the panel, but are supported
by the stout wires to which they are con-
nected.  They may therefore be added
during the wiring stages,

Grid and Bias Provided

Four terminals are required on the outside
of the panel for input and output connec-
tions. The stems of these terminals are
tapped 4 B.A. Corresponding holes are
drilled and tapped in the ebonite panel and
the terminals rigidly fixed in pesition with
lock nuts, ' These terminals are of the tele-
phone type, and care should be taken that
their centre holes are parallel with the length
of the panel,

The grid biassing batteries may be taken
from a 3-cell gl-volt pocket flash-lamp
battery. To dismantle the battery, the
cardboard casing is first stripped off and the
pitch at the top of the cellz chipped awayv.
It is important in this operation not to break
the fine wires concealed in the pitch, which
connect the separate cells, One cell is en-
tirely detached from the other two, this
being used in eonnection with the grid of

easilv accomplished. The first stage includes
the low tension circuit illustrated in Fig. 6.
As in the case of the erystal and single stage

Fig, 6. View of completed wiveiig al back of Punel,
{2) shows the 1sd lofil framsformer,

amplifying unit, the wiring is carried
out with %" square tinned wire.
ATwire from low tension posilive, which

Fig, 5. Fiew of completed wiring @3 seen from top of Fanel,

the first valve. It is important that the
cardboard strip which separates the zincs of
the two connected cells should be kept in
position,

‘Both batteries are bolted to the panel by
means of an insulated brass saddle made of
§" thin strip brass bent round to the curve
of the batteries. The single cell is mounted
to the left of the transformer seen on the
right of Fig. 4. This illustration shows a
back view of the panel with the components
mounted, and forms a useful guide for
positioning them, The two-cell battery is
correspondingly placed to the left of the
panel, as seen in this illustration, and is
arranged in line with the length of the panel.
It is important that a waxed cardboard
strip is placed between the two-cell battery
and the brass saddle by which it is held to
the panel in order that it may not short-
circuit the two zincs, The cardboard strip
which previously separated the single cell
will answer the purpose very well.

Connecting the Components

The components are now ready for wiTing,
This is carried out according to the theoreti-
cal circuit diagram, Fig. 5. By performing
the wiring in natural stages it may be more

is the terminal to the left of the ter-
minal board, as seen in Fig. 6, is joined
to one end of the filament resistance, The
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the filament resistance con-
the flament sockels of
holders which are the

other end or
nects to
the valve

() Shoms fhe st peid Bias battery, aitd

more remote from the pancl. I Fig.

6 a wire is shown connected to the

inside secondary of both transformers,

From about the centre of this wire another is

talen at right angles for connection to the

filament sockets, which are in contact. To

the right of this wire is another which con-
nects to the centre terminal on the terminal

board, which is the common high and low

tension negative, :

Wiring up Transformers

A further stage of the wiring shows the
completion of the high tension circuit and
the primary of the first transformer. This is
illustrated in Fig. 7. The remaining terminal,
which is high tension positive, connects to
the outside primary of the second trans-
former, and then siraight on to the lower of
the output terminals. The top output
terminal connects directly to the anode of

INPUT

W

0o

I

op
105 +°
—] 2%LF

OF

I”"LF

Fip. ro. The actial wiring of the Amplifias in Dingramucatic form.
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the second walve. The inside primary,
marked I.P., of the second transformer
connects to the anode of the first wvalve,
The input terminals on the panel are wired
direct to LP. and O.P. of the first trans-
fonmer, A fixed condenser of -oor mid.
capacity is supported on its connections
immediately above the first transformer,

Fixing the Batteries

Care should be taken in wiring to see that
the space occupied by the valves is kept
quite free. This can be done by bending the
wires to run close against the panel. The
fixed condenser which is shunted across the
primary of the second transformer also has
a capacity of -oor mfd., and can be neatly
fixed between the filament resistance and the
second transformer. The remaining stages
of ithe wiring include the completion of the
grid cirenits and the grid batteries. A view
of the completed wiring as seen from the
back is illustrated in Fig. 8, Fig:o shows a
different view of the completed Wwiring as
seen from the top of the panel. To some
constructors the wiring may be facilitated
by the diagrammatic representation given in
Fig, 10.

In this illustration the valve plates are
shown opened out so that a view may be

iz to be coupled to a valve
receiver having a common
low tension positive and
high tension negative, is
carried out in the following
manner, Instead of the
low tension negative con-
necting direet to  the
filaments of the walwves,
the filament resistance is
placed in series with this
wire. Low tension positive
from which the filament
resistance has been e
moved now connects direct
to both wvalve filaments,
The inside secondary of
both transformers are still
connected to low tension
negative. '

The high tension battery
may be a Siemens No. 8z9
of 66 volts, It measnres
g}” long, 33" wide, and 3"
in height. Any other bat-
tery of suitable dimen-
sions may be uwsed. As
shown in Fig. 11, where the batteries are
seenfixed in position in the case, the high
tension battery occupies the right side of the

fig, rx, Amplifier with Hid rasged,

Components denoted by the numbers are! ( ard 6) T'wo L.Tiealls; {2 and 5) L.T. transformers;
LAl L - i3 and 4) Falves (D E.3 bype),

given of the sockets forming the wvalve
holders. As far as possible the wiring of this
diagram follows the actual wiring as it is
seen in Fig, 8,

The alteration of the circuit, required if it

back of the case, with the taps towards the
panel. The battery is fixed in position by a
strip of 3" wood about 2" wide, and of a
height to reach the top of the battery.

The low tension battery consists of two
standard bell batteries

Fig, 11, ddjusting the H.T, by radsing the Pansl,

of the round type.
One is placed on the
top side of the high
tension battery, where
it is retained in posi-
tion by a thin brass
strip screwed to the
back of the case and
the top of the strip of
wood which keeps the
bigh tension battery
in position. The
second filament bat-
tery stands at the
back in the left corner
of the case. It is kept
in position by a brass
strip about §" wide
screwed to the side

Fig. 11,

“ Best Way " Series, No. 161

Skowing kow tke Bableries fil into the Case,

and back of the case. In comnecting up
the batteries the centre terminal of one
cell is connected to the zinc, or outside
wire of the other battery, The remaining
centre terminal connects to low  tension
positive, while the fourth connection goes
to high tension negative and low tension
negative terminal. This is seen in Fig. 12,
which gives a view of the top of the amplifier
with the lid raised. Flexible rubber covered
wires are suitable for making these connee-
tions. The high tension battery wires ter-
minate in wander plugs for attachment to
the battery, An easy method of securing the
best high tension tap is illustrated in Fig, 13,
where the panel is raised and supported by
a pocket knife or other convenient object,
while the wander plugs may be adjusted for
best reception, or removed when the set is

#"not reguired.

The Choice of Valves

The completed amplifier connected to the
crystal set.with loud speaker attached is
illustrated in Fig. 14. Short connecting
wires lead siraight across between the out-
put terminals of the crystal set and the in-
put terminals of the amplifier. The lond
speaker is connected to the output terminals
of the latter. A fixed condenser of a capacity
from ool to -0o5 mfd. may improve the
quality of speech and music when shunted
across the loud speaker terminals. The same
valves can be used as are employed in the
single-valve amplifier. In thissetshownabave
two M.O. D.E.3 valves were nsed.

There is no need, of course, to use this
particular type of wvalve, and any others
capahle of being Tun from dry cells can be
used instead. A small accumulator could be
placed in the case instsad of the dry batteries
if desired, but it is preferable to use dry
cells, as the use of an accumulator not only
malees the set heavy, but the acid-laden fumes
might result in the corrosion of the wiring of
the set. This would have a bad effect, of
course, and might be the cause of myvsterious
noises and other faults that would develop



“same batteries and filament

‘Other valvés suitable for this amplifier are

’i,ha Bs B.T.H. tvpe, or the A RD.E. ‘06
" type. Though it might result in the batteries
- running down more rapmdly a very gpood
. combinaiion of valves is a Bs or D.E.3
‘in  the

first stage of
‘the amplifier, ie, for the
first wvalve, and a Bé6 power
valve for the second. This
valve takes more current than
the Bs or ID.E.3, but only the
‘same voltage, so that it could
be used satisfactorily with the

rheostat.
The high-tenzion battery
could remain the same, though
a higher woltage, say 8o,
could be used with advantage
if provision is made in the
case for the larger battery.
The greatest adwvantage in
using the B6 valve, or one of
similar type, is not in obtaining
greater signal strength (though
this will be one result), but in
cutting out any distortion that
nught be caused by the use
of a valve that is not capable
of carrying the power de-
livered to it from the second
transformer,

ogcur, are variation of the positions of the
high-tension plugs and the filament control.
If this does not help at all, the primary
connections of the transformers should be
reversed (with the high-tension plug out, of
course, to prevent accident), commencing
with the
second
transform-
er. Find
the best
connec-
tions for
these
primaries
and then,
if  things
are no
better, try
the effect
of a resist-
ance of
about
100,000 olung across the
secondary connections of
the second transformer. The corresponding
A rough idea as to whether Deupia i o) o
this will help can be bs usd in He st
obtained by using a match
soaked in Indian ink as the resistance.
This may cut down
the signal strength

The Ediswan A.K-
Bright Emaiier valve.

i e R A g o sy i ' S e T Ve

Fig. 14, The complaled Amplifier connscted wp lo the Too- C'm:mi c:,um Set describad in thix buuk

This is not to say that the two D.E.3
valves or two Bg valves will not give good
results ; they probably will, but the con-
structor who likes to go to the extra expense
and trouble of using a larger
second valve will be amply repaid
by the increased purity and
roundness of tone delivered from
the receiver,

Possible “Faults”

While discussing purity of tone,
it might be just as well to run
over the most likely causes of
trouble, should faults arise when
the set is built. It is not at all
likely that trouble wilf be ex-
perienced if the directions are
carefully carried out, but it is
just as well to be prepared for
the unexpected, and to be able

A wali-krnown

ety . i
to deal with it without delay g‘ﬂitr:{ v'f;?ﬂ
should it eventuate, kb

Distortion is probably the most
likely thing to occur to spoil the constructor's
reception, and this is not really a * fault
rather than a matter of adjustment. The
first things to be tried, should distortion

somewhat, but it should alsoe have the result
of considerably lessening the distortion, if
not cutting it out altogether. When it has
been found that the resistance has a
beneficial effect, it is advisable to remove the
match or piece of wood and replace it with
a variable leak of, say, 50,000 to 100,000 chms.
Those sold for
anode  resist-
ances will do
quite well, and
this should be
connected  in
the place of the
wood.
Adjustment
of the variable
resistance, to-
gether with the
high - tension
and filament
voltages,
should hawe
the desired

effect of re-
mowving the
distortion. No

A Typieal Power Falve,

! (Mareoni
L52) wsed for loud-speaker mork,

mention has
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been made of the grid bias, for this should only
be altered as a last resource, correct bhias for
the valves mentioned having been given,
The only other fault likely to occur is
denoted by extremely noisy receplion, and
can usually be traced to one or other of
the following: Dirty connections, such as
valve legs and sockets, and connections to
the various plugs and terminals. Run down
batteries, accompanied, as a rule, by weaker
reception than usual. The batteries should
be tested by woltmeters, or taken to a local
dealer to be tried if they are suspected.

Noisy Reception

Very noisy reception, which may improve
somewhat the longer the set is turned on, is
generally due to a faulty transformer. These
are difficult for the average listener to test
thoroughly, but some indication can be
obtained by disconnecting the second trans-
former primary leads and placing the 'phones
in the place of the transformer primary
terminals. This enables the constructor to
listen on one valve only, and if the noise is
cut out—it is sure to be lessened—it is a sign
that the trouble is in the last valve circuit.

Next, keeping the two leads off the second
translormer, take the leads from the crystal
set off the input terminals of the amplifier
and place them on the primary terminals of
the second transformer. Listen-in again
with the ‘phones in their proper position—on
the 'phone terminals. 1f the noise is now
present, it is practically a sure sign that tha
trouble is in the second transformer,

In this event it will be necessary to rcptaue
the transformer by a new one. If, however,
the noise is not present now, the fault must
be sought elsewhere. Should the source of
the trouble still be elusive, it would probably
be best to place the receiver in the hands
of a competent wireless man, as he will have
the necessary experience and instruments to
test the set thoroughly, and remedy the fault.

Choice of Telephones

Before dismissing the subject of crystal
sets and amplifiers perhaps a few words
about telephone receivers and lond spealkers
may be of assistance. As regards telephones,
the censtructor will notice that these are
sold aceording to their “resistances,” To
classify 'phones by their "resistance” is
really a mistake, they should be classified
under quite another unit, for it is not their
resistance that counts but the number of
turns of wire round their magnets.

However, as they are known by their
resistances we must look upon them from
that point of view. For use with the sets
described in this book the choice of the
'phones rests between those of 8,000, 4,000
and z,000 ohms (total resistance), the 1zo
ohms 'phones being useless for the receivers
under consideration, |

The 8,000 ohms 'phones are fairly good
for crystal long-range reception, but as a
rule we would advise the 4,000 ohms
'phones for the ** crystal only " user. This
type of ‘'phones should suit the crystal and
one-valve man as well, but for two wvalves,
used always, 2,000 ohm 'phones are best.,

In the case of loud speakers, the 2,000
ohm type should be used with the amplifier
just described.
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Practical Hints for Amateurs

(Continwed from pags o)

Loy rl

A set with variometer tuning does not need
a variable condenser as well—a false im-
pression that is often present in listener's
minds.

* - *

The fixed condenser [usually -oer mid.)
across the 'phone terminals of a crystal set
does not afways improve reception, and the
set shounld be tried both with and without

the condenser,
* & *

Don’t get over-enthusiastic in laying out
a new set, so that vou rush some particular
phase of the work or are tempted to puot
in some kind of make-shift part instead of
waiting until you can obtain the correct one.

Go ahead thoroughly and build, the set
exactly as specified, carsfully checlning and
rechecking vour work and being sure of ‘each
step as you proceed. In this way you will
be sure of success.

* * "

When puotting up an aerial do not make
the mistake of putting np a small-sized wire
to hold the insulators. This only makes the
aerial as strong as that bit of wire. Always
use the same size wire as in the aeral.

Ed £ *

Den’t mark the panel with a pencil when
building the set. This may cause a reduction
in signal strength owing to the pencil lines
cansing leakapge.

o

- |
All about Crystals

|Continued from fage zoi
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provide a thinner wire, and to see that it is
composed of some non-oxidisable material.

All crystals become insensitive in time,
and if a crystal, after being used with satis-
factory results for several months, gradually
becomes obstinately insensitive, the best
plan is to throw it away and to buy a new
one. Of course, many crystals can be
renewed in sensitivity by chipping their
surfaces with the small blade of a penknife ;
but crystals are fairly cheap nowadays, and
good penknives are dear, and the chipping
operation often spells ruin to the blade of
the knife, whilst if anything heavier be used
for the purpose, the crystal will probably
disintegrate altogether,

The Value of Clean Crystals

The cause of the crystal gradually becom-
ing insensitive is one of those many things
which scientists know nothing about. Ewven
the best repgulated crystals will become
insensitive in time,

Lots of amateurs will tell you that grease
ruins a ecrystal. However, before you
mmplicitly believe the words of these well-
meaning individuals, iry the experiment for
yvourself, Take a piece of your favourite
crystal and rub its surface over with a good,
thick layer of vaseline, and then see if you
get any worse reception. It is more probable
that under these conditions you will get

results of increased efficiency, for the
layer of grease helps the cat's-whisker to
steady its hold on the crystal, and the sur-
face of the crystal will be completely pro-
tected from the tarnishing influence of the
atmosphere,

Effect of Dirt

Of course, undue handling affects most
erystals detrimentally, but that is not due to
grease which is deposited upon their sur-
faces. Probably it is due to the organic acid
sacretions of the skin more than to anything
lse,

Crystals should not be heated any more
than necessary, and they should be kept as
free as possible from dust.

Dust accumulates in every room, and
erystal sets seem to offer special attractions
toit. Much of the dirt and dust which floats
about in the air of industrial cities 15 of an
electrically conducting nature, and -this,
settling on the panel of the crystal set, pro-
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fore advisable to keep the set in a hox when
it is not in use—that is, of course, if the
instrument is not already provided with a
cabinet having a lid attached to it

All crystal sets should be kept in dry
situations when they are not in use. A
warm cupboard offers the most convenient
and the safest place of repose lor such an
jnstrument during its * off * hours,

In Conclusion

Finally, if you would get consistently goord
results from your receiver, don't look upon
it as a mere toy. A well-designed and a
properly constructed crystal set is much
more than an amusing toy. It is a wonder-
fully efficicnt scientific instrument. Treat
it as such, noble reader, and, in the words
of a certain William Shakespeare, a gentle-
man of some international repute (who, inci-
dentally, must have been a bhit of a radio
enthusiast himself) : ** Youn shall have such
receiving as shall become your highness.""—
Winter's Tale iv., 4.

vides areas of electrical leakage, It is there-

| |

é The Home-Constructor’s
First Crystal Set

3 (Comttnued from page 6}
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The 24 pauge wire is not, then, as good
as squagSection, because the latter offers
a larger suzface area, When the connections
shown by the thiek black lines in the wiring
diagram have been, completed, the back of
the panel must becleaned of dust and flux,
and it must be placed in pesition in the case.
If it is a tight fit, it gvillmot really need
fixing, but it may be scréWwed down at the
corners if desired.

The Loading Goil

All that now remains is to provide a
stout wire pin to short between “the Ex
and Ez terminals, but unless this is «lon#
no signals will be received.
of the extra terminal will be seen from
Fig. 4, where a loading-coil is shown (dotted)
on the extreme right, ready for connecting.
If the shorting pin is withdrawn from
between Er and Ez, and the ends of the
coil inserted instead, the wvariometer is
in effect increased in size according to the
number of turns of wire npon the coil.

It is possible in this way to ‘" load ™
the receiver up as high as 1,600 metres,
but a broadcast variometer-tuned set is not
so suitable for recéfition on these high wave-
lengths as a receiver {uned with a variable
condenser. Such a condenser, of course,
involves extra expense, but readers who live
more than fifty miles from the high-power
station, and who cannot use a short-wave
receiver to listen to the ordinary broad-
casting stations, would be well advised to
use  a  condenser-tuned set for 5 XX,
instead of one employing a variometer.
{The variometer possesses certain advantages
of 1ts own, but the set here described has
been chosen on account of its general
utility and cheapness, and it is not intended
for a long wave-length long-distance re-
ceiver.)

1t was, however, thought that readers
who live well within the 5 X X range would

The purpase’

appreciate the arrangement whereby an
extra terminal easily enables the wave-
length of the instrument to be raised to
1,600 metres, For this purpose the loading
coil should consist of 170 turns of the No. 24
d.c.c. wire wound upon the 4% former.
(If it is decided at the ocutset to make
this large coil as well, § 1b, instead of } lb.
of wire will be necessary) It can be made
in exactly the same way as that ‘already
described, but, of course, the turns will
all be as close together as possible, there
being no necessity for spacing a gap in
the middle of the coil.

Tuning In

The wave-length to which the set will
tune partly depends upon the aerial used,
but under average conditions the turning
of the confrol knob will tune the receiver
from approximately 3oo0 metres to abont
foo metres, Thus, if you live near the coast,
you will be able to listen to Morse fromr
ships at sea which use a wave-length of
about ﬁ_ﬂo metres, If, however, you are
receiving Jfrom Sheffield, Stoke-on-Trent,
or other station working on about 300
metres, it'may be necessary to shorten the
tuning range slightly. All that is necessary
is a small fixed condenser (*oooz) connected
in series with the aerial, i.e. at the point X
on Fig. 1.

Final Points

The aerial lead is taken to one terminal
of this condenser, and the other terminal
is connected to A. The same shortening
effect could be obtained by using rather
less turns on the variometer windings, but
the condenser in series gives rather better
results,

To use the set, connect the aerial lead to
A, the earth lead to Ez, and the shorting-
plug—a piece of bare’ wire—between Er1
and Ez. Connect up the ‘phones, and then
search the crystal lightly with the cat's-
whisker until a sensitive spot is found.
Meanwhile, with the left hand, turn the
variometer knob slowly till signals are at
their loudest, and finally readjust the cat's-
whisker until the best contact is found.
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British and Continental
Telephony Stations

Concerts from the following list of stations have been received by thousands
of amateurs, and the following table will enable the reader to see at a glance

the Call Sign and Wave Length of any British or
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Continental Broadcaster,
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NAME OF RADIO STATION. CALL SIGN. WAVE-LENGTH IN METRES,

ABERDEEN ; BT o 4B D 4495
BELFAST. . ; i 4 2BE 435
BIRMINGHAM . fo Apd S 5IT 175
BOURNEMOUTH i B G M B 385
BRADFORD LN L g 2L 8 310
CARDIFF o . = 5 W A 451
CHELMSFORD e R e Bixx 1,600
CROYDON . . e GED 800
DUNDEE .. s S 2D R i 331
EDINRURGH et e i b 8 EH 328
GLASGOW Al e e 680 420
HUDLEE R SRR 5 (i | 495
LEETR S o il Rt ks 2L H 46-310
LIVERPOOL P oy g 6LV 315
LONDON .. 4 5 i A 2LO ! 305
MANCHESTER : § b i 2ZY¥ | 375
NEWCASTLE LA, i 5N O ; 400
NOTTINGHAM . ; P 5N G | 922
PLYMOUTH T i o i 5P Y 235
SHEFFIELD . o s , A i ) 301
STOKE-ON-TRENT e ialh, B8 T 306
SWANSEA £ fet i i =0

HAMBURG e i 205
MUNSTER ALY he 410
FRANKFURT Sl X 470
BERLIN .. e LP 3,150
LAUSANNE i . i LB 2 850
EIFFEL TOWER . : I L 2,600
AMSTERDAM .. , . BC PR 2,100
BERLIN E\FOKHAUSJ RN = 430
KOMAROV . i 5 | 1,800
KBELY A - 1,150
VIENNA ; : | 30
BRESLAU RN | 418
KONIGSBERG T o o : 463
LYONS .. i YN [ 470
STUTTGART dffet o = ! 444
LEIPZIG .. ; : - ! 454
STOCKHOLH el 2 : 440
BRESLAU R it ! 418
ZURICH ., Mg ! G5t
ROME .. : L 1 ¢ D ! 3,200
CARTAGENA .. : oo EBRX 1,200
RYVANG rDENmnHKJ el = 1,025
BERLIN .. : bl 430
GENEVA ik HBI 1,100
MOSCOW .. .. b =X 3,900
RADIO, PARIS .. S ST R 1,780
BRUSSELS i Han BAY ‘ 1,100
EBERSWALDE .. I i 2,050
MUNICH . Al £ 485
ROME (CENTOCELLE) et 1,800
THE HAGUE .. : PCGG L.070
PARIS {sch}L EIF P{}STSJ { = 450
LYNGBY . ; O0XE 2,400
BRUSSELS : SBR 2055
BARCELONA .. ; EAJI 325
EIFFEL TOWER i o 2 604
HILVERSUM : 1,000
SEVILLE 1 : EAJS 300
GOTHENBURG .. gy s GO0
ROME .. .. : I RO 425
GENEVA = 1,100
COPENHAGEN o 760
LYONS .. - e 480
YMUIDEN ; ; PCMM 1,060
PARIS (PETIT PARISIEN) .. v L4 945
MADRID (RADIO ]BERTUA] = 402
THE HAGUE .. 2 — 1,050
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