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A Five-Guinea Loud Speaker Receiver!

The Ethophone-Duplex

HE Ethophone-Duplex is intended expressly for
listeners who want an efficient loud speaker
receiver at moderate cost. Reception of broadcast

about 20 miles from a normal power station and about
100 miles from the high power station on a loud speaker
may be expected under favourable conditions. The
range on head telephones may be four or five times as
great.  Dull-emitter or bright valves may be used without
alteration to the set. The first valve acts as a radio
frequency amplifier as well as a detector. Tuning is
cffected by two controls and the wave-length range extends
from 250 metres upwards.

The low price of the Ethophone-Duplex is due to mass
production methods. The instrument is fully up to the
usual high standard of Burndept Apparatus. At five
guineas you will not get a better receiver. Write for
full particulars.

Ne. 1503. Ethophone Duplex, without valves, batteries,
coils, ete., with full instruciions, £5 5 0. To which
must be added, £1 5 0 Marconi Licence,

Tihe Anti-Phonic Valve Holder

John Scott - Taggart, F.Inst.P.,

A.M.I.LE.E., writes in the ‘‘ Wire-

less Weckly,’”’ dated Sept. 10 : ‘‘[I

consider this new component as an

example of enterprise which is

curiously lacking in the industry
to-day.’’

WH;\TEVER valves you use, the Anti-Phonic Valve

The Ethophone-Duplex is built in a one-piece

wmall-surfaced case moulded of an insulaling com-

bound having the appearance and properties of
ebonile.

holder will tend to preserve their life by relieving

the filament from all shocks. Read this extract
from a lecture delivered at the Institute of Illectrical
Engineers :(—
" Very numerous experiments in connection with the micro-
phonic noise characteristic of dull-emitter valves have driven
us to the conclusion that the cffect is entirely due to the filament
retaining a high degree of elasticity at its normal operating
. temperature. At present the only practicable method of
eliminating these noises seems to be to mount the valve on w
special type of holder designed to prevent any except very

”

This (llustralion shows what happens when vou i . .
Ordinarily, four springs in the low frequency vibrations from reaching the valve.

ti-Phonic Hold hanic e - v . .
shocks, so p,,u;;,?ﬁgihi (}i};:,;ftso;} ;;;;cl.zm?l Uhe Anti-Phonic Valve Holder prevents vibrations of a frequency
of eight per second—too low to be heard. No rubber is used,

No. 401. Anti-Phonic Valve Holder, Diametsr o ins,, height just
over 1in. For panel or bas® mounting. In carion with screws, 8-,

Puirchase Burndept by its name——substitutes arve wnot the same.

BURNDEPT

 WIRELESS ARRPARA RS
BURNDEPT LTD, Aldine House, Bedfcrd St.,
Strand, W.C.2.

LEEDS : Basinghall Sireet (near City Square). CARDIFF : 67, Queen Street. NORTHAMPTON: & The Dra-ery.
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OUR NEW MAGAZINE

S Editor-in-Chief of all Radio
Press publications, I have
great pleasure in introducing

No. 1 of Tue WikreLess Cox-
STRUCTOR to 175,000 readers,
This figure alone will give the clue
to our reasons for adding to
the already very great numbet
of readers who support the
Radio Press. TuHe WIRELESS
ConsTtrUCTOR is frankly out
for a very large circulation by
producing a magazine having
special features which will
appeal to a very wide public,
and by pricing the periodical
at the extremely moderate
sum of sixpence, which, in
these days, even the humblest
schoolboy can afford.

Wireless Weekly, at six-
pence, appeals to a certain
class of the wireless public,
while Modern Wireless also
has its special appeal.

The lines on which Tar
WirgLEss CONSTRUCTOR will
be planned are different from
those of either of these papers,
and there will consequently
be no clashing’ between the
three magazines issued by
Radio Press, Limited, a con-
cern which devotes itself
exclusively to the publication
of wireless literature, and
consequently is capable of
being equipped and organised
for the production of reliable
publications.

By becoming a reader of one or
more of the Radio Press publica-
tions you will derive benefit which
no other concern can give, Only
by the production of several

LLLLLIT I AL

journals and many books can an
organisation like our own give
such unrivalled service and facili-
ties. A very Thighly qualified
technical staff, a service depart-

ment which no others can boast

Mr. Percy W. Harris.

and which will put a set right for
an extremely small sum, provided
vou are a reader of Radio Press
publications, and many other
advantages are at your disposal.
We are now able to give all these

facilities to every class of wireless
enthusiast. Every issue of THE
WirELEss ConsTRUCTOR will be of
great interest and value to every
beginner, although some of the
articles will appeal to the more
advanced  constructor.

There is no need to intro-
duce Mr. Percy W. Harris,
who has been appointed
Editor of this new paper.
His reputation as a wireless
designer is unrivalled, and
his knowledge of what the
constructor needs is such
that a paper of this kind
could not be placed in more
capable hands.

We ask you to tell your
friends who are beginners
about this new magazine.
We also ask you to use the
order form which is enclosed
in every issue of this journal
when replying to advertisers.
A guarantee is printed on the
form, and the use of this will
ensure you receiving prompt
attention and, in the case of
any trouble,whichis extremely
unlikely, the backing of the
largest firm of wireless
publishers in the world is
behind you. Provided you
use our order form, you will
obtain the fullest satisfaction,
and you can feel the same
confidence that all members
of the wireless public feel in
the articles and publications of the
Radio Press.

T Geell-TagguiZ

Editor-in-Chiet of Radio Press, Lia,
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Rolinson Crusoe conld have
save

CENENERANCERRRUIRNANRNRRRAANER

HIS 1s the story of a simple
wireless set 1 made up to
amuse afriend who wanted

to see just how simple a crystal set
could be. Do not despise this set
because of its humble appearance
it will work just as well as an
expensive crystal set, and better
than many. Youcan makeitinan
evening, and in building it you will

[

Winding the thick wire coil.

learn a great deal about wireless
which otherwise would take a long
time to learn from a book.

Raw DMaterial.

The material required will be
found about the house for the most
part, and all you will need to buy is
a pound of No. 16 D.C.C. wire, a
sixpenny piece of crystal, and, of
course, the inevitable pair of tele-
phones (if you cannot borrow thesz
from a neighbour). If you wish
to hear Chelmsford as well you will
rneed, in addition, about } 1b. of

No. 24 double cotton-covered
wire. Let us look at the set
and see just how simple . it

is. We have first of all a bage-
board which can be made from any
piece of dry wood, measuring as
shown in the drawing. On the
{ront of this baseboard you must
gum  a -piece -of tinfoil such as 1s
used in wrapping cigarettes, using
a piece of the dimensions given,
On top of this you must stick down
2 piece of waxed paper (I obtained

S AN RN R I R IR R RO RN G R AN IR NIRRT RN AR I

The Crusoe Crystal and Valve Set

PERCY W. HARRIS, Editor.

made
d from the wwreck !
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this set from odd bits

CEERRONNREEAREDNEANNENANERDNEDY

mine from the outside covering of a
box of breakfast food), leaving the
tinfoil exposed at the two portions
indicated. At the rear of the base-
board stands a coil which you must
wind in-the way to be described.
A short length of No. 16" wire is
brought round, bent into a loop, and
screwed down tightly to the tinfoil
with a wood screw and a washer.

November, 1924

You tune this set with your
finger |

the baseboard another piece of
No. 10 wire, bared of its insulation,
is secured, one end having been
twisted round a pencil so as to
form a crystal cup, the other end
being allowed to stick in the air.
Into this crystal cup is forced a
large piece of tinfoil, in which the
crystal itself is imbedded, save fo

Removing the coil by twisting.

By means of another wood screw
and a piece of No. 10 wire, bared,
of course, of its cotton insulation,
and twisted as shown in the diagram
vou must now make the first of the
telephone terminals. Notice that
one end of this wire makes contact
with the tinfoil on the base. Just
to the right of this another piece of
wire is held down to the baseboard,
one end terminating in a small coil
as before, the other being bent up
in the form of a support for the
““cat-whisker.” Ifurther back on

4

its upper surface. The piece of tin-
foil makes quite sufficient contact.

The cat-whisker must be made
fro n the thinnest piece of wire you
have about thehouse. After twisting
it round a pencil, remove the insula-
tion from each end, slipping one
end of this wire cat-whisker in the
coil of the cat-whisker holder, the
other end beiny allowed to rest
gently on thz crystal. You will
also need to cut a piece of wood
2%in. by riin.  On one side of
this you must gum a piece of tinfoil
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The Crusoe Crystal Set ready for work.

which is also stuck round one end
and halfway across the top. A
wood screw and washer hold against
the upper side of the tinfoil one end
of a piece of wire, which can be a
single piece of the rubber-covered
electric lighting flex so easily
obtainable. The other end of this
flexible wire can be secured by
twisting tightly to the piece of wire
which stands vertically and has for
its lower end the crystal cup.

Winding the Coil
The next step is to wind the coil.

Tor this you will need a hexagonal .

pickle bottle. Thehexagonalshape
is deliberately chosen for the pur-
pose you will discover later. Take
one-end of your No. 16 D.C.C. wire
and hold it under the thumb of
the left hand. Now with the right
hand wind-a coil of 50 turns tightly
on to the bottle. 1f you find that
vou cannot get the whole of the 50
turhs on to the bottle then release
the end which is being held by your
thumb and let the coil spring off a
little way, pushing the remaining
turns along to take the place of
those turns which have been re-
leased. Now carry on until you
have wound 30 turns, cut off the
wire after leaving about 6 in. to
spare, and release the coil from
the bottle with a slight twist.
Pick up the loose coil and assemble
it by bringing all the turns together.
You will now find that the kinks in
the wire do not come immediately
above one another, but the kink of
one layer comes above a straight
portion in the layer below. This
staggering of the turns enables the
coil to be pressed together without

The simply-made grid
condenser.

Tue WIirRELESS CONSTRUCTOR

collapsing, and when you have
pressed it in the form shown in the
photograph, tie it with string or
thread. Now twist each end into
a small spiral and bend the spirals
into the correct position, so that
one coil clips on the wire on the
baseboard and the other will allow
itself to be pushed on to the upright
wire from the crystal cup. Your
components are now complete.

Connecting Up

The set is now ready to connect
up. This is a very simple matter.
Bring your aerial wire to the upper
end of the aerial coil, where 1t is
connected to the upright wire
from the crystal cup. Take the
earth wire to the lower end of the
coil, where it is connected to the
wire on the baseboard. The tele-
phones should be connected to the
front two spirals, the leads being
pushed into the clips as shown.
Tay the cat-whisker very gently on
some point on the crystal and
listen for signals. If you do not

“hear them, try tuning the set by
sliding the piece of wood with its
tinfoil covering over the surface
of the waxed paper so as to cover
a greater or smaller area of the
tinfoil. With the coil shown, on
an ordinary aerial, you will find
that youcan tune from about 300
to 430 metres. If you live near a
broadcasting station with a wave-
length longer than 400 metres, 1
would suggest to you that you in-
crease the number of turns of the
coil from 30 to 7o, A trifling
adjustment of the cat-whisker and
a little more tuning will soon bring
in the signals at good strength.

a

The Chelmsford coil in place.

This is made by winding about

150 turns of No.24 cotton-covered wire intwolayers on a medi-
It is joined up in the same way as the smaller coil.

cine bottle.

5



Ture WireLESS CONSTRUCTOR November, 1924

Of course, if you care to spend a
shilling or two you can substitute
for the crystal cup and the wire
cat-whisker, a proper holder and the
set will be all the casier to operate.

Although it is so simple, this set
works quite well on an indoor
aerial about ¢ix miles from a broad-
casting station, andon a reasonable
outdoor aerial will give excellent
signals at about 20 miles or even
more, C

The Valve Set

Having completed our “Crusoe”
crystal set and heard good signals,
the next step was to sce how
simply we could make a valve set.
For the tuner portion the crystal
tuner served, it Dbeing merely
necessary  to remove the cat-
whisker from the crystal and to
connect the wires in a certain way.

“Well, anyway, you will have
to buy a grid condenser and a
2 megohm leak,” said my friend.
“You can’t very well improvise
these ! :

In this he was wrong, for with
the aid of a paper clip, three Ready for assembly,

emitting type taking onlv .06 of an ampere,
This we simply laid on the table so that its
legs projected sideways. One wire of the
grid condenser was now connected to the
aerial connection of the crystal tuner, the
other wire being taken and wound round
the grid leg of the valve. Two dry cells were
quickly commandeered from the electric bell
supply, connected together and the two ends
taken to the filament legs of the valve, which
promptly lit up. In passing, I must mention
that the maximum voltage {from two cells will
not hurt the valve when no rheostat is used. A
wire was also taken from the positive terminal
of the dry cell to the earth connection of
the crystal tuner, the phones, of course, having
being removed . from the set. The next

How to make the variable condenser top.

pennies and a piece of waxed
paper left over from the previous K
experiments, a suitable condenser
and leak were soon made., The
wax paper was cut to a size that
could be folded round one of the
pennies, leaving some paper pro-
jecting on each side. The other
two pennies were placed one on .
each side of the waxed paper and
before the paper clip was applied
a piece of flexible wire was placed
against the upper penny and
another between the waxed paper
and the inner penny. The paper
clip held all three pennies. to-
gether and at the same time
clipped the wires.

For the grid leak I took a piece 7
of sewing . cotton, well wetted. Pian view of the board. Notice particularly that the

ﬁ\\

This was connected to the two wires shaded portion represents tinfoil. The waxed paper
leading to this grid condenser. . covers all but the small portions to which the wires
The valve we had was of the dull are attached.
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GRID CONDENSER

DRY CELLS

TELEPHONES

i

|

HIGH TENSION
BATTERY

How to join up the tuner for valve work.

ciep was to take a wire from the
plate leg of the valve to one side
of the telephones, the other side of
the telephones being connected
to the positive of the high-tension
battery. The negative cide of the
high - tension  battery was now
connected to the positive terminal-
of the dry cell and our set was
complete. The only adjustment

necessary was the tuning as before,
by sliding the piece of wood over
the waxed paper.

In conducting our experiments,
of course we had to be very careful
not to connect the wires to the
wrong terminals and to keep the high-
tension leads wellaway from every-
thing else. QOccasionally, too, the
cotton grid leak had to be rewetted,

When you have performed these
experiments you will realise how
simple a valve set, as well as a
crystal set, can really be. In the
next number I hope to tell you how
to make a much more businesslike
and practical valve set of a simple
type from components that can be
bought for a few shillings,

The set in actual use :

it gives remarkable

4

results even with an indoor aeriali ¢
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How to
Solder
Hints and Tips
on a Useful Art
By
Herbert K. Simpson

Sound Soldering means
a Sound Set,

kR M AEE RSN ETeANeTEE MR E RS NE A

Fig. 1.—First clean your * iron.”

ANY novices at the wireless game

- fear to attempt-soldering be-

cause they think that it is a

very difficult thing to do properly.

They may have read, from time to time,

such things as ‘“ Keep the iron  just at
the right heat,” ** Always be sure your
iron is properly tinned,”’ or ““Thoroughly
clean the work before commencing. to.
solder,” and have felt quite at a'loss to
know how to tell, for.example, when the
iron is hot enough.

Fig. 2.—Tinning the end.

Tiirst of all, the necessary articles
must be purchased. All that we need
will be a soldering-iron, a file, flux, and
some solder. A meadium size “iron
should be chosen, with a fairly pointed
bit.{the bit 1s the lump of copper at
the end) to enable the iron to poke its
way into awkward corners.

A flat file will be quite suitable, but
do not buy ons that is excessively
rough. Some form of non-corrosive
flux, such as resin or Fluxite should be
emploved, while a stick of ordinary
tinman’s solder will complete the
purchases,

Tinning

The first process is to clean up and
tin the iron.  Fig. 1 shows how to clean
up the surface of the iron. Resting the

Fig. 3.—Applying the soider. iron on a block of stone or wood, rub
the surface with the file to remove any

When the novice has followed out these notes, he ““ pits 7 or little holes which are often found on the
will be able, with a little practice, to solder his joints  surface of even a new iron, and finish off with a
quite well, and therefore to make a much better job piecz of emery cloth. Now, place the iron in a
of his wireless set than his friend who has never flame, such as that of a DBunsen burner (or alterna-
taken the trouble to learn to solder. tively a Dbright fire, provided there are not a lot of

a
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of the flux in the lid (Fig. 2 shows how to tin the
iron).  On removing from the flame or fire, quickly
~clean up the surface with emery cloth, and, holding
the iron in the left hand with the bit over the tin
lid, dip the end of the stick of soldér in the flux
and apply with a sweeping motion to the point of
the bit. A {few drops of solder will run over the
surface ¢f the iron, while scme may adlere to it.
By rubbing. the point in the flux in the {in lid, with
perhaps a little "more solder, a perfectly ‘clean
sitvery surface will result, and this condition should
be reached before proceeding further. Each surface
should be tinned in this manner and the iron may
be returned to the flame in  preparation for the
actual work to be done. Great care must now be
taken in seeing that the iron does not become over-
heated, as if this cccurs, the tinning will be burned
off, and we shall have to start all over again.

Fig. 4.—Bending square
section wire.

smokv coals burning, will do) for a
few minutes. Remove the iron
and hold it about an inch away’
from the cheek: If it feels really

9 B 4 evi i st

Fig 5.—Tinning the terminal shank.

Practise first,

Before commencing work upon a set,
some practice should be obtained upon
some scrap. Obtain two pieces of copper
wire, say, about No. 24 gauge, or there-
abouts. Rub the end of each piece with
emery. cloth, to clean it up thoroughly,
and then twist the two ends together
tightly and closely, and apply scme
flux.  When hot enough the iron should
be rubbed over with a piece of rag, and
scmie solder is then applied to the tinned
surface.  This is done by passing the
stick of solder over the tinned surface
of the iron, in contact with it, as- seen
in Fig. 3, until a blob of molten
solder is adbering to the iron. The
wires to be jeined are laid upon a block of

e Saohei SRR

Fig. 6.—The final process. wood or stone and the»surface‘of the

iron upon which the solder is adhering

hot, we can proceed to the operation of ** tinning.” It is passed slowly over the joint. The solder should

may be a little difficult at first to tell just when run freely over the wires and, when cool, the joint

the iron is hot enough, but with practice the exact will be found quite strong and well made. 1f the

temperature will be casily recognisable, solder does not run freely, either the iron is not hot

While the iron is heating, obtain a tin lid (that of enough, the work is dirty, or insufficient flux has
the Fluxite tin will do admirably) and put a little been used, and another attempt should be made,
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Wiring With Square Wire

A set may be made to look ex-
ceedingly neat and workmanlike if
wired with square section wire, and
as this method of wiring is really
quite easy, there is no reason why
every set should not look well-
made. Fig. 4 shows how to bend
the wire to the correct shape. A
pair of flat-nosed pliers will be
required for this work, the wire
being held in the pliers and bent to
the desired angle by the thumb or
fingers of the left hand, whichever
the constructor may find most con-
venient. FEach piece of wire should
be carefully bent to the exact shape
to fit between two points, such as
a terminal and the lug of a con-
denser, for example, before solder-
g is commenced. The shank of

- the joint.

the terminal must next be tinned.
Put some solder on the hot iron,
as seen in Fig. 3, and apply some
flux to the terminal shank with a
match stick, as seen in Fig. s.
The iron is applied to the terminal
shank, and the solder should run
well over the portion to which the
flux was applied. The wire itself
is now cleaned and held in position
over the terminal, Fig. 6. Some
more solder is put on the iron, and
a little more flux may be put on
Application of the iron
to the joint will cause the solder
to run and a firm joint will result.
Don’t use too much solder. Use
as little as possible, provided you
make a good joint. The same
remark applies to the flux. If you
use too much of these materials,
you will find lumps of solder all

November, 1924

over the panel, and the flux will
form a greasy layer which is detri-
mental to the insulating properties
of the ebonite. A very good plan
is to wash the panel over with
petrol after soldering, if the flux
has spluttered. Cases of ineffici-
ency have been traced to a deposit
of spluttered flux in between valve
legs behind the panel, so be sure
to clean away all traces of flux after
the job is finished.

A FINAL NOTE.

A final word. Don’t get dis-
heartened if your first attempt
should not prove a success. Re-
member we all have to learn, and
when success does come, it will
well repay any time spent in
practising with odd pieces of wire.

A SIMPLE POLARITY
INDICATOR.

HEN charging accumulators

&'" it is always necessary to

know which terminal of

the mains is positive and which is
negative,

This may be determined wvery
simply by placing two leads from
these terminals in water. The
wire on which most gas is formed
is the negative, and should be
connected to the negative terminal
of the accumulator. The reaction
is increased if a little sulphuric acid
is added to the water. Vinegar will
do in the absence of other acid.

Tewminass

« Russen Conn

A polarity indicator.

A neat form of indicator may be
constructed in a glass test tube,
A rubber cork is fitted to the tube
through which two small terminals
pass. These each have soldered to
their ends a length of thin copper
wire. The accompanying sketch
will make the construction clear.
It is advisable to drill a small hole
through the stopper to allow the
gas to escape.

A FEW

is in.

are expensive!

roll off far teo easily.

DON'T expect to receive signals if your earthing swilch

DON'T burn dull-emitter valves too bright in order fo see
if you gel betler signals.
burn ouf, bul the dull-emitling properties of the
valves will be impaired.

DON'T expect a high-lension baltery to last for ever.
It deteriorates in time, even if not used.

DON’T take risks with the high-tension leads. Valves
DON’T leave valves lying about on the lable.

DONT forget to swiich off your accwmulator in the long
intervals. You will need the curreni later.

DON’T leave your accumulalors uncharged.
them again immediately they run down.,

“ DON'TS.”

The filaments may not

They

Charge

10
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THE WIRELESS CONSTRUCTOR

Fig. 1.

the last three vyears 1T

OR
F have been  endeavouring
to produce an effective
reflex circuit which would give
loud-speaker results within a
reasonable distance of a broadcast
station, and wvet not to have to
rely upon the instability of a
crystal receiver or skilled operating

ability,

The S.T. 1oo has probably been
made by atleast 50,000 constructors
in this country, if the sales of Radio
Press Envelope No. 1 are anything
to go by. Constructors on every
hand have written glowing letters
praising the results of this set—
resalts which, in most cases, are
better than those I have obtained
m self !

S.T.100 and Distance

Although the S.T. 100 receiver
is a very powerful one and will
work a loud-speaker with the
greatest of ease, yet, in spite of
the many reports to the contrary,
it is not, in my opinion, ideal for
long distance reception, and it
also suffers under the disadvantage

of the necessity for a crystal
dztzctor, and this, of course, 1s
the weak point in the whole

receiver. A poor crystal or a
faulty adjustment and the results
are very inferior. Moreover, the
pres?ncé of twd step-up trans-

Here is the Resistoflex complete with coils.

formers greatly increases the
tendency to buzz, which is so
prevalent in reflex or dual ampli-
fication circuits in which one or
more of the valves act, not only
as a high-frequency amplifier, but
also as a low-frequency magnifier,
The Ideal Reflex

“Whether it is possible to produce
the ideal reflex set or not 1 cannot
say at present. With a single
valve it is, of course, necessary to
have a crvstal detector to get a
proper dual effect. When two
valves are used, however, either
a crystal or the second valve
may be used as the detector,
The use of a crystal detector
enables both valves to be used
as low-frequency amplifiers, where-
as if a valve is used as a detector,
only one of the valves may be
used as a low-frequency amplifier.
Consequently, the S.T. 100 will
always have the merit of getting
the maximum out of the valves
as regards low-frequency ampli-
fication, because no one can deny
that an iron-core step-up trans-
former gives the best signal strength
in low-frequency ampliiers.

The instability of reflex receivers
is due to so many causes that a
full investigation into them all
has taken a very great deal of
experimental work. 1t 1s not so
much a question of the arrangement

LE T T P Y P e e D T TTT I Y
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The

Resistoflex
Receiver

This sel represents the result of
three years’ endeavour to produce
a thoroughly stable reflex receiver.
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of components on a panel as the
actual fundamental evolution of
a suitable circuit, One of my
principal contributions to the design
of reflex receivers is in connection
with the feeding back of the low-
frequency currents into the aerial
circnit instead of between earth
and filament battery. There are
further methods of increasing the
stability of the 8.T. roo and other
reflex circuits, and some of these
are given 1n a  constructional
article in “ Wireless Weekly " of
October 22,

The fact remains that even
when all these modifications have
been made, there remains a
fundamental reason for buzzing
in reflex circuits which it is almost
impossible to avoid.

Nothing to Buzz

In the Resistoflex circuit, hows
ever, I have at last found a solution
of this problem, and this lies in
providing nothing to buzz. This
may seem very simple, but the
solution of the problem has evaded
investigators for over ten years.
Put a little more scientifically,
I cut out any resonant low-
frequency circuit from any part
of a reflex circuit where it could
cause trouble. The principal
cause of trouble in reflex circuits
is the resonant circuit produced
by the transformer which feeds
back the low-frequency currents
into the grid circuit.  The low-
frequency resonant circuit consists
of an inductance which consists
of the windings of a transformer
wound on an iron core, and a
capacity which is either the self-
capacity of the windings or this
capacity to which is added a
condenser connected across the
windings. If such a circuit is cut
out altogether from a reflex set,
the stabilitv is enhanced ~very
greatly, and in this Resistotlex

................... W W R RS
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By

John Scott-Taggart
F.Inst.P., AM.LE.E.

This article, by the incentor of
the famous S.T. 100 circuit, gives
practical details of a set which
premises to outrival even the S.T.
100 in popularity.
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circuit I obtain this effect by
feeding back the low-frequency
currents through a resistance con-
nected in the grid circuit of the

first  high-frequency  amplifying
valve, A valve is used as a
detector working on the leaky

grid principle, and the rectified
currents in the anode circuit of
the valve are fed through an anode
resistance whicli is included in
the grid circuit of the first valve,
The low-frequency current varia-
tions passing through this resistance
set up potential differences across
it, and these are communicated
to the grid of the first valve and
are amplitied by it.
The Anode Circuit

In the anode circuit of {his
valve we have telephones or a
foud-speaker, or preferably another
high resistance which is connected
{0 a third valve.

As, however, most of the readers
of Ture Wirtress CONSTRUCTOR

Tar WireLESsS CONSTRUCTOR

A RIAS

Fig. 2. Plan view of the Resistoflex two-valve set.

will be first of all interested n a
two-valve set, 1 propose to deal
only with a really etficient two-
valve receiver working on  the
Resistotlex principle,

The Results Obtainable

The results obtainable with the
particular set about to be deseribed
are very good, and at 10 miles
from 20.0 1 can get really loud
loud-speaker results on quite an
ordinary  outdoor aerial. The
set, of course, gives several times
louder results than the ST, 34.
The strength of signals, 1 find,
1s somewhat less than that given
by the ST, 100, but on theother

HI-
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The circuit has many points of interest.

13

hand 1 have
the receiver

personally  found
more effective  for
longer ranges. The superiority
of the ST, 100 is more marked
when only a short distance from a
broadcasting  station, but  the
Resistoflex possesses many
advantages which the ST, 100
cannot boast. There 1s no crystal
to go out of adjustment, and it
is impossible to make the set
buzz, Reaction, on the other
hand, can be wvery carefully
adjusted, and the set 1s as effective
on 35XX as on the shorter wave
stations,

Other Stations

Two or three of the other
broadcasting stations can be heard
on the phones, but a much better
idea of the full capabilities of
the set will be obtainable when
the reports come in from experi-
menters who have built up a set
embodying this circuit. I can only
say that I am extremely satisfied
with the results myself, and I
firmly believe that there will be
a very great vogue for this particular
circuit.

Appearance of Set

The set has a very pleasing
appearance, as will be seen from
Fig. 1, and it will be seen that
a three-coil holder is employed.
Those who read my article on the
Resistoflex circuit in the issue of
“Modeyn Wiveless ' of October,
and those who read my article
on tri-coil circuits in the September
issue of that magazine, will realise

RRASAANENNGIARSNRNS s uan
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Fig. 4.—Drilling and marking diagram of the two-valve Resistoflex

that T have adapted the tri-coil
system to the Resistoflex

The set is very compact, and there
is a single aerial terminal and a
single earth terminal. The tele-
phone terminals appear in front
of the set and there are seven
terminals down the right-hand
side of the cabinet. The top
terminal is one of the high-tension
positives, while the second one is
another high - tensionr  positive.
The next terminal, the third,
is the high-tension negative, while
there are two terminals for the
low-tension battery, which will
usually be a 6-volt accumulator.
The two lower terminals are marked
G.13. 4+ and G.1B.—, and across
these terminals a small battery
of about 3 volts is connected, so
that G.B. - is connected to the
— terminal of the battery, while
.13, -+ is connected to the positive
terminal. The H.T.,+ and H.T. 4
terminals may both be connected
together by a wire during pre-
liminary experiments and one
terminal  is then joined to the
positive terminal of the high-
tension battery, while the negative
terminal of this battery is con-
nected to the terminal marked
H.T.—, which is the third terminal

of the set from. the top. Those
who desire to carry out experi-
ments may care to try different
values of H.T. for the first and
second valves respectively, in which
case H.T., + may be connected
to one wander-plug in the high-
tension battery, while H.T., -+ is
connected to another wander-plug.
These plugs may be varied up
and down the battery for experi-
mental purposes. The H.T. -
terminal, of course, is on the
negative socket of the high-tension
battery.

The Aerial Tuning Condenser,

The aerial tuning condenser is
a .00035 pub variable, and may be
of either the ordinary type or a
square law condenser. The latter
type is to be recom nended, although
not actually used in this set,
There is no need to specify the
particular make of variable con-
denser employed in the set, because
anyv condensers advertised in this
journal will be found satisfactory.
The same really applies to the
three-coil holder, and it will be
noticed that the two outside coils
have flexible leads connected to
them which go to two terminals.

14

Reversing Coil Leads.

These flexible leads enable the
connections to the outside coils
to be varied in respect of the two
terminals  provided, which is
equivalent to reversing the leads
to the coils.  The grid coil, which
is in the grid circuit of the second
valve, is not so important as
regards the connections as - the
aerial coil, which affects the reaction
obtained.  When this acrial coil
is close up to the middle coil,
or anode coil, either a reaction
effect will be obtained, or reverse
reaction. If signals are weakened
by bringing up the aerial coil to
the anode coil, after-retuning the
two variable condensers, the leads
should be reversed. 1t is best to
have the aerial coil at right angles
to the anode coil when first com-
mencing operations, and to have
the grid coil, which is in the grid
circuit of the second valve, close up
against the anode coil.

Coils Needed.

To receive the B.B.C. stations
the aerial coil may be a No. 50
or a No. 73, while the anode coil
is a. No. 73, as also is the second
grid coil.
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As regards valve holders, I
very strongly advise the purchase
of the special low-capacity valve
holders which are much to be
preferred.  These holders are sold
by various firms, and any of these

tvpes may be employed. H.T.C.,
Gamages, Goswell Engineering

Company, and other firms supply
suitable valve holders.

The two rheostats used in this
particular set are Lissenstats, but
Lissenstat minors will do just as
well, Ixcellent rheostats for a
set of this kind are also made by
Burndept's and Radio Communi-
cation Company Limited. The
panel, however, would have to be
larger for these latter,

The beautiful finished appearance
of the set is largely obtained by
the use of the ““ Radio Press Panel
Transfers,”” which are obtainablein
sealed envelopes at any wireless
shop, or any newsagent or book-
seller.

List of Components

The parts needed to make this
receiver are as follows :-—

Ebonite panel, 12 ins. by 8 ins.
by 1} in.

Radio Press Panel Transfers.

Cabinet of correct size for above
pancl.

1 three-coil holder.

1 00005 ul' variable condenser.

1 0.0003 pl? variable condenser.

2 Tissenstat filament rheostats.

2 valve holders.

1 2 pl” Mansbridge condenser.

1 ono3 pF fixed condenser with
clips (Dubilier).

2 2 megohm grid-leaks (Dubilier).

1 100,000 ohm mounted resist-
ance (Dubilier).

2 .0003 pl7 fixed plug-in con-
densers (Peto Scott).

1 0005 pul’ fixed plug-in con-
denser (Peto Scott),

6 sockets for plug-in condensers
(Clix).

15 W.O. type terminals.

Fig. 6.—A view from another angle.

Tae WirtrLess CoONSTRUCTOR

Fig. 5.—Back of panel wiring.

Quantity of square-section wire.

Screws.,

Small quantity
flexible wire.

TPair of clips for Dubilier grid-
leak.

rubber-covered

A Top View

Tig. 2 is a top view of the
recziver, and the general lav-out
of the parts will be noted. Vig. 4
is an accurate scale drawing of
the top panel drawn half-size,
while IFigs. 5 and 6 show the rear
views of the sct. Three fixed
condensers, which are seen in Fig. 1,
are of the Peto-Scott type; the

condenser to the left of Fig. 1
is a .00035 uI7, while the condenser
atthe back justinfrontof the three-
coil holder is a .0003 ul¥, while the
one to the front in the middle is
also a .oo03 ulv.

These condensers

15

are of a very ingenious pattern,
and fit into Clix sockets mounted
in the panel. The grid condenser
of the second valve is of Dubilier
manufacture, as also are the two
gridleaks of 2 megohms ~value
each, and the anode resistance of
100,000 ohms.

The Circuit Diagram.

Ilig. 3 shows the circuit diagram
of the Resistoflex receiver. It
will be seen that the aerial circuit
consists  of the inductance I.,
shunted by the variable condenser
C, which has a capacity of .ooco5uF.
The condenser C; has a value
of 0003 ul¥ and is shunted across
the resistance R; which has a
fixed value of 100,000 chms. It
is essential that this resistance
should be of high-grade quality and,
genzrally  speaking, 1 prefer a
fixed resistance. The condenser
C, has a capacity of 2 microfarads
(uly; this condenser is of the
Mansbridge type, but the actual
value is not very important. Ths
condenser C, has a capacity of
0005 pl¥, while R; and R, are
gridleaks having a value of 2
megohms each.,

Condenser Values

The wvariable condenser C, has
a maximum capacity of .ooo3ul,
although a  .ooo5 uF variable
condenser would do. The con-
denser C, 1is the usual grid con-
denser and has a fixed value of
0003 plf. The condenser across
the telephones T marked C; in the
diagram, has a fixed capacity of
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o003 pF. Instead of telephones,
of course, a loud-speaker could be
used, as the set will easily work
a loud-speaker up to 15 miles at
least.

It will be seen that separate
tappings are taken from the high-
tension battery, these tappings
being HT.+1 and H.T.4+2. The
little circles in this circuit diagram
represent terminals on the actnal
set.  The battery marked G.B.
is provided to enable the grid
of the first valve to be given a
negative potential through the
resistance Ry,  This I found to be
very desirable.

Grid Bias
The value of the battery G.B.

will depend largely upon the type
of valve used for V,, but 3 to 4

volts was found most suitable for
‘“ general purpose valves.”  The
cells in an ordinary flash-lamp
battery may be wused for this
purpose, and by scraping off the
pitch it is possible to take tappings
of the three ceils inside the battery,
each cell giving 1} volts approxi-
mately.

Signals will still be obtained
without a grid battery by joining
the grid battery terminals by a
piece of wire, but the signals will
not be as good or as pure.

This circuit has the interesting
advantage that the first valve
may be used as a receiver complete
by simply turning out the filament
of the second wvalve and moving
the coil L, away from L, If
this is done the grid battery should
not be used, but the grid battery

THE GERMAN STYLE

l.

Wireless apparatus on board a German liner, The style
differs from that on the British ships.

16

November, 1924

terminals should be shorted by a
wire,

Forordinary broadcaststations L.,
may be a 50 or 75 coil with L,
a 75 and L; a coil of the same
size,

The H.T. Battery

The high-tension battery should
preferably go up to roo volts.

This article will be cons
cluded in next month's
issue (out November 15th)
and a fullssized wiring
blue print will be presented
with each copy of " The
Wireless Constructor.”

An Easy Method of
Tinning.

T is always advisable to tin
I the ends of terminals and
studs, efc., before placing
them in position on the panel.
Much trouble is saved by so doing,

The easiest way to tin a number
of things is as follows : —Drocure
a small tin lid, a cocoa tin lid
suits admirably, and melt some
solder in it over a gas flame,
The solder should flow very easily
and should not be thick or the
operation will fail.

Hold the terminal, or whatever
it is required to tin, in the flame
until it is very hot. Then dip it
into the flux. It will then be
bright and clean.  Transfer this
to the tin of melted solder, taking
care that it becomes properly
hot.  Withdraw from the solder
and shake any surplus metal off.,
Wiping with a dry rag will ako
remove this, 1If the terminal, etc,,
has been made properly hot, no
metal will remain in the threads
and prevent a nut passing
over it.

The heads of wood screws may
be tinned by the same process,
If all the terminals and components
on a set are plated, it looks out
of place to see brass fixing screws
holding the panel to the cabinet,
Brass screws with tinned heads
will probably not look as good
as plated screws, but the general
effect will be more pleasing than
the ordinary brass screws.
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HIS series shows six well-
known circuits in pictorial
form, this method of illus-
tration being adopted to ‘enable
the veriest novice to wire up any
cf the circuits successfully, should
he so desire. 1t will be seen that
similar valve panels are used in
each case, and these are so simple
that a very brief description will
suffice to make the construction
clear.  If desired, an old panel
containing a valve holder, filament
rheostat and a few terminals may
be employed, but if it does not
conform to the following description
as regards the wiring, it should
be altered to do so.
The components are : an ebonite
panel large enough to take the
valve holder, rheostat,and terminals

Six Popular Circuits in Pictures

This article will show you how to wire up a circuit
even if you have no previous experience whatever.
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Fig, 1.—Crystal detector and one note magnifier.

i
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Fig. 2.—High frequency crystal datector and on

magnifier,

without crowding (say 7 in. by
5 in.}); a box of dimensions to
suit the panel, a filament rheostat
of a type suitable for the wvalve
to be used, a valve holder, and four
terminals. These latter are marked
in every illustration, and their
inside connections should be noted
carefully. F+ goes direct to
a hlament leg of the valve holder ;
1¢ — goes to one side of the rheostat,
the other side of this latter being
connected to the other filament
leg. Terminal G is connected
to the grid leg, and A to the anode
or plate leg.

Now to come to the actual
circuits, Fiz, 1 shows a crystal
detector {followed by a stage of
low-frequency amplitication. The
different parts may be arranged
in convenient positions on a table

8
e note

or a board, and this applies also
to the circuits which follow, L,
is the aerial tuning coil of the
plug-in type, its size being governed
by the wavelength to which it is
desired to tune, €, is the aerial
tuning condenser, a sunitable value
being o.0005 pF. I is the crystal
detector, and C, a fixed condenser
of 0,001 pl'; the L.F. transformer
is indicated by T, T, and the
flament  battery by B,, while
B, 1s the H.T. battery. In wiring
up it must be remembered that
a small semi-circle in a wire
indicates *“ No connection.” The
circuit is very simple to operate,
the only tuning adjustment neces-
sary being that of C,.

In Fig. 2 we have the circuit
of I'ig. 1 preceded by a stage of
H.IF. amplification, Since similar
components in the various circuits
are given the ‘same markings, it
will be suificient to give only the

Fig. 3.—Valve detector and one note magnifier.

. 17
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the latter owing to danger of causing
interference, C,; may again have
a capacity of o.0005 pIF; C, and
C; have respective capacities of

0.0003 ulF and o.001 uF. R,
is a grid leak of 2 megohms resist-
ance.

In Fiz. 4 is depicted the Fig. 3
circuit with an extra J..17. amplifier,
-the values mentioned in con-
nection with the previous circuit
applying equally well here. The
grid leak in the present case is
marked R, T, T, is the secon:l
I.F. transformer, and V,; the
additional valve panel. A small
battery B, is also included in this
circuit to apply grid bias to the
last valve. A useful voltare is
about three vo'ts, when using
about 100 volts high tension. 1f
a low wvalue of H.T. is used, less

d

Fig. 4.—Valve detector and two note magnifiers.

valites of components where neces- bias is neccessary and mav  fre-

sary. L, and L, are the aerial quently be dispensed with.

and anode coils respectively, and The Fiz. 5 circuit cousists of
. TR £ M ESISTE 2

are mounted in a two coil holder. . . one stage of H.F. and a valve

The values of C, and C,, the aerial
and anode tuning condensers, may
be o0.0005 pF and o0.0003 pI7
respectively.  C; is a o.001 uI?
fixed condenser. When tuning this
circuit, I.; and I., should be kept
well apart at first, and the effect
of bringing them slowly together,
retuning at {he same time on the
two condensers, may be noted after
having received signals. In all
cases where {wo coils are coupled
in this manner the cffect of
reversing the connections to one
of them ¢hould be noted, together
with wvariations of the coupling
between them,

A very efticient all-round circuit
is that <hown in Fig. 8, which
consists of a valve detector foliowed

by a low-frequency amplifer. I, Fig. b.—High frequency and valve detector.

and L, are in this case the aerial

and reaction coils, and great care Cetector, The aerial coil T,
should De taken whilst moving . is mounted in a single socket

holder well away from 1., and 1.,
which are the anode and reaction
coils  respectively, Values of
components are: C,;, o.coo3 pl;
C,, 0.0003 ul'; C,; o.0c03 pl;
Cy 0002 uF: R, 2 megohms,
An excellent circuit for distance
reception,

Fig. 6 <hows a circuit equivalent
to that of Fig. 5, but with a stage
of L. amplification added. C,,
C,, C;, and C, may have th= same
values as in the previous circuit.
IR, has a resistance of 2 megohms,

Regarding the cizes of coils to
use in the various circuits, a No. 23,
35, and 50 may be tried in the
aerial socket on the usual broad-
cast  wavelengths. The ancde
coil, when used, should e a No. 0
or a y5 coil, and the reaction ccil
a No. 75 or 100. I'or Chelmsford,
) the coils in the same order are
Fig. 6.—High frequency, valve detector and magnifier. Nos. 150, 250, and 300,
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The complete neutrodyne receiver.

A Three-valve Loose - coupled

Neutrodyne Receiver
By PERCY W. HARRIS.

This receiver gives remarkable selectivity combined with extremely high sensitiveness. It
is the * de luxe” instrument for the discriminating amateur.
this issue, but a few operating notes will be given in the next number.

This article is complete i

OR a long time 1 have been
wondering how it would be
possible to improve on the

selectivity of existing sets without
their becoming unduly complicated
or of limited range, and I think
at last T have succeeded in finding
a method which gives not only

[}

£
Fig.1.-~A direct-coupled circuit,

very high selectivity, butinaddition
a great increase in efficiency.
Loose-coupling and its Difficulties
Considered from the point of view
of the experimenter who confines
work to paper and pencil, the
simplcst way of increasing the

selectivity of a set is to substitute
loose-coupling for the direct coupling
generally used. In direct coupling
we have the tuning inductance
with its associated condenser con-
nected directly in the aerial circuit,
the detector being connected across
the inductance. There are many
theoretical reasons why the selec-
tivity of such a set is low, but
its simplicity has made it very
popular. If we use a crystal
detector or even a valve detector
without any stage of high fre-
quency, it is easy to place the
detector in a circuit separated
from the aerial as shown in

Tig. 2. “D” in Figs. 1 and 2
means Detector and may be

cither a crystal or a valve. 1,
in Fig. 1 can be any kind of
inductance, and C; can be any
tvpe of wvariable condenser, or
C, can be omitted and 1., alone
will do provided it is adjustable.
In Fig. 2 the inductance is dupli-
cated, L, being in the aerial and
L, in the closed circuit. It is

19

quite convenient for these two
coils to be of the plug-in type
in a two coil holder. Two con-
densers are also needed, omne to
tune the aerial and one to tune
the closed circuit. 1f the coupling
between L, and L, is variable a
very great increase in selectivity
is to be found.

D

Fig.2.—Aloose-coupled circuit.
Loose-coupling with a Valve
So long as the detector is a

valve without a stage of high

frequency we shall not have much
trouble, save that due to the
increase in the number in tuning
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Fig. 3.—A directly coupled high frequenzy and detector
circuit.

controls, for now we have two
distinct circuits to tune. Let us
however, consider the difference

between Fig. 3 and 4, and see
what happens. In Fig. 3 we have
the well-known H.F. and detector
combination directly coupled to
the aerial, the inductance of which

is L,, and the tuning condenser-

C,. It will be noted here that
the negative side of the H.F.
valve is earthed. Now if this
circuit is well laid out and the
losses in it are Ilow,. whenever
the circuit C,-L, is brought into
resonance with the circuit C—L;
there will be a great tendency to
self-oscillation, particularly if the
losses in the aerial circuit - are
small, as is_often the case. ~With
an efficient earth connection and
a well-designed aerial adequately
insulated, and the coils L, and
L, of fairly thick wire, continuous
oscillaticns will” almcest invariably
be set up when these circuits are
brought into tune. To check this
self-oscillation and to keep it under
control it is customary to introduce

Icsses into the first grid circuit,
This can be done in several ways,
cne of which is to connect the lower
part of L, not to the negative

November, 1624

the potential cn the first grid
by means of a potentiometer (as is
done in my ‘' Four-valve Family -
Receiver ). In both of these
cases stability is obtained by intro-
ducing losses into the first circuit.

Now, in the case of Iig. 4, we
have a similar arrangement, but
in this case loosely coupled to
the aerial.  Owing to the fact
that the damping effect of the
aerial is not directly superimposed

on the grid circuit, the tendency
to self-oscillation will be far greater,

and unless the set is very badly
designed theclosed circuit L - C,and
the anode circuit L ,C,; will break
into oscillation some time before
they are actually brought into
tune. Considerably greater lcsses
must be intrcduced here to produce
stability, and this is the reason
the extra selectivity obtained by
loose coupling such a circuit is
largely neutralised by the loss of
sensitivity due to the damping

O+
HT
c -

~G

Fig. 4—A loose-coupled

.but to the positive side of the first

valve (this is dene in my - well-
known ‘“ All-concert” Receiver],

-whilst another method is to vary

modification of Fig. 3.

needed ‘‘ to hold the set down.”
In fact, T have no hesitation in
saying that the circuit shown in

“Fig. 4 is not ** practical.”

N == §-0-061uF

Fig. 5.—The Neutrodyne circuit used by the writer.

20
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Fig. 6.—Drilling diagram of the tuning panel.

In addition to the flexible leads shown, two

“additional links with Clix are needed.

What is the cause of self - oscilla-
tion? Every reader who under-
stands the principle of reaction
knows that if we hand back from
the circuit C,1I.; some of the mag-
nifiled energy to C,-L, the oscil-
lations of C,-L, will be reinforced.
The valve of course is a magnifier,
and it is easy to hand back into
C,~1., more energy than is drawn
frecm it. If we hand back more
than we have taken away, we
maintain the set in a continucus
state of self-oscillation.

Now in the circuit shown in
Yig. 4 there is no obvious coupling
between C;~I.;and C,—L,; actually,
however, there is a *“ capacity feed-
back,” due to capacity between
the electrodes of the wvalve and
between the leads connected to it.
This capacity can be considerably
reduced by careful designing and by
using special low-capacity valves,
but whatever we do in reducing
capacity in this direction we cannot
entirely eliminate it,

Neutralising Methods

In the last:year or two the
problem of overcoming the defect
has beentackled from several angles,

-

Jepres S/NSLE &%a
AERIAL ERIAL lcriAL”
0-00025u F | 00005 uF 000! pF
JECONDARY JECONDARY SECONOARY
0000254 F | 000025 4 F || G 0005 p F

Fig. 7.—~Note that in the third
position a link is used between
the upper two sockets.,

most important contributions to
the art in this direction being
made by Prof. Haseltine, a well-
known American expert, and by
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Mr. John Scott-Taggart, F.Inst.P.,
in this country. - Th>» Patent O.fice
has accorded priority in this
country to Mr. Scott-Taggart for
thesz methods, disclosed in his
Patent No. 217,971. Prof. Hasel-
tine has designed several methods

of  ncutralising this capacitv,
and to one particular method
has given the mname ’ neutro-
dyne.”  Whilst, strictly speaking,

the title is only applicable to the
methods specified by Prof. Hasel-
tine, any method of neutralising
valve capacity has been generally
called a * neutrodyne” method,
One of the most practical methods
I have met is due to Mr. A. D,
Cowper, M.Sc.

The Cowper Method

It is the Cowper method of
neutralising capacity which I have
adopted, and in the present receiver
1 have introduced a novelty in the
particular method of arranging the
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Fig. 8 —Wiring diagram of the tuner. A full-sized blueprint, No. C 1,000 B, can be

obtained from the publishers, price 1,6, post free.

neutralising coil. Fig. 5 shows the
circuit of the receiver in its simplest
form. Tt will be seen that there is
an aerial circuit loosely coupled to
a closed circuit, which in turn is
connected to a high-frequency
amplifier. The high-frequency valve
is coupled to the detector valve by
the tuned anode method and the
detector valve  is transformer-
coupled to a note-magnifier. "In
the plate circuit of the detector
valve is included a reaction coil
which is coupled to the aerial coil.
The particular point of interest
here is the neutralising coil 1.,
which must be tightly coupled to
L. One end of this coil is con-
nected to the grid of the high-
frequency valve, and the other to
a very small condenser known as
the neutrodvne condenser, which,
in turn, is connected to the filament.
It is not necessary here to go into
the theory of the subject, this being
essentially a practical article, but
it may be said that the coupling
between L, and L. iskept constant,
and by varying the capacity of C,,
the neutralising condenser, the

feed-back effects of the capacity of
the valve can be completely neutra-

lised, leaving us a circuit in which
it is possible to bring the anode

A view of the back of the tuner panzl.
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circuit and the grid circuit into
resonance without the objection-
able self-oscillation which otherwise
would occur. The stability, being
thus obtained by neutralising and
not by introducing losses into the
grid circuit, does not reduce the
efficiency of the amplifier, and thus
we get what we desire to have, a
loosely coupled receiver, giving the
benefits of selectivity and high-
frequency amplification, without
the usual losses. Additional ampli-
fication is obtained by the reaction
coil, so that altogether we have a
very efficient circuit. When I tell
vou that it is possible to work this
set with complete stability on a
wave length of 85 metres, on which
I have got telephony from great
distances, yvou will realise that my
claims are not idly made,

A New Application
Mr. Cowper has described several
methods of making up his circuit,
his coils being specially wound for
the purpose, and a Cowper neutro-
dyne set using plug-in coils through.

Toe WiIrRELESS CONSTRUCTOL

out (the coils for the anode of the.

neutralising inductance being in a
fixed coil holder) has been described
in ' Wireless Weekly.” This
arrangement works excellently, but
has the disadvantage of requiring
no fewer than five plug-in coils for
anygiven wavelengthr: ng:, some of
them being duplicated. itcccurred
to me that a very simple way out
of the difficulty would be to use the
well-known plug-in  transformers,
in this case altering the connections
so that, instead of having a primary
and a secondary, one could use one
winding as the anode coil and the
other the neutralising coil. In this
way two plug-in coils are eliminated
and one has only to arrange for the
three coils of the tuner—that is to
say, the aerial coil, the secondary
coil, and the reaction coil. These
three can all be different, so that
the user has not to possess more
than one complete set of plug-in
coils in order to make use of this
instrument. Lam glad tosay thatthe
arrangement works excellently and
just as well as with the plug-in coils,

Next month I will give some
practical results obtained frem
this set, meanwhile we will con-
tinue the constructional part of the

work,

A Tuner Novelty

In the design of this instrument
I make use of a method which
gives additional flexibility to the
receiver. This is to make up the
tuner unit on one panel and the
three-valves with the associated
circuits on another panel ; the two
being mounted, not in separate
boxes, but in the same box side by
side. The panels are each 12in.
by 10in., a standard size, and the
box is 24 in. by 10 in., so that when
the two panels are laid side by
side we get the effect of one con-
tinuous ebonite panel with four
short leads connecting the two

parts. If desired, the two panels
can be mounted in separate
boxes side by side, and some

readers may prefer to do this, so
as to use the loose-coupled tuner
with other circuits.
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Fig. 9, Front of the thres valve panel.
is obtainable from the Publishers.
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Blueprint Nr. C 1001 A (full size)
Price 1s. 6d., post free.
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TYPES AND PRICES.

Type A. With patented resistance incor-
porated in base exactly as illustrated
and described on opposite page.

W.R.1. Corresponding to Pr and for

use as a Detector or L.F.

Amplifier .. 23/8
W.R.2. With Red lmp (Loneqpond

ing to the P2) for use as a

H.F. Amplifer 23/68
W.R.3. With Green Top. "The new

Loud Speaker Valve 27/8
Type B. With standard nickel base

without resistance, otherwise

absol itelyidentical with Type Al
W.1. Corresponding to Pr and for

use as Detector or L.F.

Amplifier . 21/~
W.2. With Red Top (corrc~pondnw

to P2} for use as a

Amplifier 21 /-
W.3. With Green I‘op The new
Loud Speaker Valve o 25/~

FROM ALL DEALERS.

showing
worker taking a
reading by means of the Pyro-
meter.

Jaboratory
temperature

Hlustration

Low working
temperature
guarantees
a longer life.

HE new Cossor Wuncell is essentially

a low temperature valve. Its glow

is almost invisible—certainly no brighter

than the glow from a dying match. Thus

long life is ensured from the commence-
ment.

Again the Cossor Wuncell his been
designed to operate from a small 2-volt
accumulator. One of these of a size
that will readily fit the pocket will run a
3.valve set fitted with Wuncells for a
whole week's broadcasting—or a 1-valve
set for three weeks—at a single charge.
And the accumulator can be charged again
at a cost of 9d. or less within a few hours.

While all bright emitter valves and some
dull emitters operate at a temperature

of at least 2,000 degrees, the Wuncell
functions at 800 degrees only.

This graphic comparison proves beyond

doubt why the Wuncell will easily otlast

two or even three ordinary dull emitters.
Obviously its filament will never
be subjected to the strains and
stresses which inevitably tend to
shorten the lives of valves working
at a temperature nearly three times
as high,

Owing toitsdesign, its filament is quite
as stout and as robust as that in
the standard Pl and P2 valves.
This 1s indeed a noteworthy achieve-
ment and disproves at once the
theory that a dull emitter valve
must  of necessxty be fragile and
delicate.
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Ilustration shows the
three components of a
Cossor Wuncell.  Note
the centre support to
the filament.

Standard Cossor
features ensure
improved results.

LL the exclusive features which
have made the Cossor the most
widely used valve in the country are
retained. Its secret of success lies In
the capture of practically the whole of
the electron emission.

In the ordinary valve with tubular anode
a considerable proportion escapes from
each end of the anode without serving
any useful purpose.

The arched filament of the new Cossor
Wauncell is further strengthened by means
of a centre support. Obviously, wireless
enthusiasts will realise that in any valve
the filament 1s the only vulnerable portion.
If the filament can he so designed as to
be almost unbreakable and if the valve
will function when the filament is barely
glowing, then the valve should have an
almost indefinite life.

A further point is that the characteristics
of all Wuncell valves are an exact match
for the same type of valve in the Cessor
bright emitter series.

This remarkable new Cossor Valv

Aduvertisement of A, C. Cossor, Lid., Highbury Grove, N.5.

n replying to advertisers, please mention Tur WIRELESS CONSTRU
28 In repl, to advert l ¢ Tue W C CTOR
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The three-valve pane! in
separate box.

A Tuner Novelty

Another novelty will appeal to
many readers; it consists of using
the now popular double condensers
in a new way. Double condensers
have heretofore been used almost
exclusively for tuning two circuits
simultaneously. But in this in-
stance I am using them to obtain
wide variations of capacity in a
very simple manner. In the aerial
circuit, for example, 1 have a
double .coos uF. condenser. By
using the two parts in series one
gets a maximum of .ooozs5 uF,,
whilst by using them in parallel we
get a maximum of .oor mid. T1tis
equally simple to use one half only,
thus getting a maximum of .eoo0j5
pl'. In the secondary circuit 1
have a double .0o025 uF. condenser,
which in the same way can give us
.0003, .00023, or .0o0125 ul". Thus
in receiving long waves such as
those .above a thousand metres, it
is very convenient to have .0o01
in the aerial and .oo0o5 in the
secondary., Tor very short work,
as, for example, the 100 metres
American telephony, we can have
.0005 in the aerial and .coor125 in
the closed circuit. To avoid com-
plicated switching, the changes are

81

Valves and transformer removed,

Tar WIRELESS CONSTRUCTOR

rapidly made by the invaluable
“Clix” terminals shown in the
diagram,

Tuner Switches

Two switches are provided in the
tuner, one for placing the aerial
tuning condenser in series or
parallel, and the other for going
from the ““ standby ”’ to the * tune
position.”” On *‘ standby,” the set
is fairly non-selective, and does not
use loose coupling. By tuning the
switch over to *‘ tune,”” one changes
immediately to the loose coupled
side, and all the advantages of
enhanced selectivity may be ob-
tained. Incidentally I should
mention that when changing from
“standby”’ to *‘ tune,” the reaction
coil needs to be reversed. and it
would have been possible to havea
switch to do this automatically
when changing over to ‘' tune.”
However, this would introduce a
further complication, and I feel
sure that after very little practice
the reader will do all of his work
on the * tune ” side, the reaction
coil being connected the right way
round for this. I am very much-
against complications in tuner cir-
cuits, particularly when they are
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The two panels side by side in one cabineat.

to be used for short waves ;and after
all it is quite a simple matter to
reverse the flexible leads between
1he reaction terminals on the tuner
and those on the wvalve panel.
This should be done when changing
over.

Tuner Components Needed

T‘or the tuner the following com-
ponents are needed. As it mayv
interest some readers who have not
ready access to reliable wireless
dealers, 1 am specifying the actual
components used, but it must be
understood that other makes may
be used if desired, so long as they
are of good quality.

I panel, 12in. by 10in. (I have
used Radion Mahoganite here.
This is a first-class ebonite re-
sembling polished
supplied with a polished surface
guaranteed {ree from any leakage.
It should be used exactly as
received, and in fact any rubbing
of the surface will spoil its
appearance. If you use other
ebonite (and there are plenty of
good makes) buy either a guaran-
teed leakage-free ebonite, or else
make quite sure that you remove
every bit of the surface skin on
both sides with fine emery. If
yvou do not do this there will be a
serious danger of leakage and you
may get all kinds of bad effects
which yvou may not attribute to
this cause.)

2 double-pole two-way change-over

anti-capacity switches. (Utility,

made by Wilkins & Wright.)
three-coil holder (Igranic).
double condenser .0005 ul.
double condenser .c.oo25 uk. (both
of these condensers are Bowyer-

Lower square law. Square law

condensers are now made by

e

mahogany,

several firms and I
recommend their use.)
6 terminals 4BA.
6 Chix " sockets.
8 “ Clix " plugs.
About 2 ft. of flexible indiarubber
- covered wire (single electric light-
ing flex will do).
No. 16 square wire for wiring up.
And, finally, if you intend to keep
the tuner in a separate box, cne
box about 6in. deep to take the
1z in. by 10in. panel,

Building the Tuner

I do not think any special in-
structions are needed on the manner
of assembling the tuner, for the
drawings will show quite clearly
how to connect up the parts.
Several makers of wvariable con-
densers now supply drilling tem-
plates, which are of a great help in
drilling holes for the screws. See

that vou mark out your panel very .

carefully, for nothing spoils the
appearance of an instrument more
than holes which have been drilled
in wrong places and then filled in.
As a guide to the home constructor
we are able to supply a full-sized
blue print of the front of the panel
of the tuner, and also of the back
showing the wiring. These are
obtainable {rom Radio Press,
Limited, Bush House, Strand, at
the price of 1s. 6d. each, post free.
You should ask for Blue Print No.
CroooA {front of panel) and Blue
Print No. CioooB (back of panel).
The reproductions in Fig. 6 and
Fig. 8 are exactly half size, which
itself may prove sufficient guide.
However, so many thousands of
blue prints have been sold since
I first introduced them in *“ Modern
Wireless,”” that I cannot help

3%
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feeling that most constructors find
them a great help.

Valve panel parts

When you have built your
tuner vyou will naturally desire
to preceed with the valve panel
Here are the parts required for
this instrument,
1 panel 12 in. by 10 in. (Radion
mahoganite or other good ebonite
~as previously stipulated).

T4 terminals.

sets of valve sockets (low-capacity
type are recommended).

(Notice that FOUR and nct
three sets are required, as one
set is needed for the plug-in
transformer.)

.0002 to ..co3 pF variable con-
denser (Bowyer-L.owe square
law).

(The wvalue of this con-
denser can Pe .ooo2, .00023 or
.0003 uF. Thave used .cooz5ul.)
Neutrodyne condenser (Gambrell
Brothers.)
potentiometer (Ediswan).
low-frequency intervalve trans-
former (Radio Instruments).
fixed condencer .cot pF (Dubilier)

' . .0003 upl M
grid leak 2 megohms (Dubilier.)
Mansbridge  condenser 1 ulf
(T.C.C)).
or more plug-in H.F. transformers
(according to range of wave-.
length required). ’

(When used in this special
manner the wavelength ranges
will still be approximately thcse
described on the transformers).
filament resistances (for bright
or for dull emitters according to
desire of the user. I have used
the Burndept Dual resistances
as these can be used with either
bright or dull emitters at will).
box to take the 12 in. by 10 in,
panel, 6 in. deep.
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The Cabinet

If, however as 1 recommend,
vou have one cabinet to take the
two panels, then the sloping front
type can be used and the two panels
could fit side by side in the cabinet
made 24 in. by 10 in. 1 have per-
sonally used a cabinet made by
The Carrington Manufacturing Com-
pany. It is of polished mahogany
and has the advantage of a sliding
back so that the wiring can be
examined without the need of
taking the panel from the front,
There are several good firms
manufacturing wireless cabinets.

Construction of the Valve Panel

If you examine the front of
the valve panel you will see that
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There are four terminals
arranged to correspond
with the-right hand ter-
minals of the tuner panel.
There are six terminals at
the top. Reading from the
Ieft they are for the low-
tension negative, low-ten.
sion positive, high-tension
negative and then orn the
right three separate high-
tension positives. The first
high-tension positive is for
the high-frequency wvalve,
the second is for the detec-
tor valve and the third for
the low-frequency valve.
The beginner can connect
all three of these together
using one valve of high-
tension, but the expéri-
enced will  know that
better results are obtained
by using different poten-
tials on the three valves.
On the right hand side of
the panels are four ter-
minals, the upper two
being for telephones or
loud speaker, the lower be-
ing for the grid bias for
the last valve. Again the
beginner can, if desired, connect
the grid bias terminals together,
while the experienced man will
introduce the requisite cells to
give the best results when using
a high-potential on the last'valve.

Use of the Potenticmeter

A small refinement T
introduced into this set is the
use of a potentiometer in con-
nection with the grid leak. 1
have taken the lower side of
the grid leak to the slider of a
potentiometer. In this way it is
possible to use the grid leak
on either the negative, the positive
or any intermediate position. In
most cases it will be found best
when the slider is right over on
the positive side.

Constructional Work

The constructional work in this
receiver is not difficult, and as we
are giving a {ree blue print of
the back of panel wiring of this
unit the reader will be able to
commence as soon as he has
collected his component parts. The

remarks I made previously regarding

the ebonite being free from surtace
leakage apply just as strongly
to this panel (more so in fact)
than thev do to the tuner panel.
The very in.portant point in
this unit is the neutralising con-
denser. Do not imagine that any
single plate vernier will do. The
Gambrell  Neutrodyne Condenser
has been specially designed for
meutrodyne circuits ; but bevond

have -
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Back of the three-valve panel,

this T know of no other recady-made
condenser at the present time.

Watch the Layout

In assembling vour parts fol-
low as closely as possible the
lavout given. It is not that I
claim it is the best layout con-
ceivable, but it is a layout that
works well—the most powerful
argument [ know! Notice that
the 1.S. of the Radio Instruments
transformer is connected to the
grid, not O.S. as is often done.
1 have spent some time recently
testing transformers and find
that this particular make works
best when the 1.S. is connected
to the grid, and the makers confirm
this. Other makes of transfor-
mers may work well with either
1.S. or O.S. connected to the grid,
and if vou do not use Radio
Instruments 1 advise you to try
out which is the better wayv round.
There is no hard and fast rule
in this matter of connecting L.5.
and O.S., though in the majority

of cases O.S. is found to be better.

The .oot uF condenser con-
nected across the primary of the
intervalve transformer can be laid
on the back of the transformer
and the soldered stiff wire coming
to it will hold it in it place. Be
sure in joining up the potentio-
meter that the bottom end of the
grid goes to the slider. If you are
using an Ediswan potentiometer
the slider connection is that on
the side awayv from the panel.

Connecting Up

When “vou have finished the
wiring of this panel, vou can place
the two panels side by side \in the
cabinet, or if you are using separate
boxes, bring the two boxes together
with their panels in place, and
connect the four terminals on the
right of the tuner panel to the
corresponding  terminals “on the
valve panel. Do not vet connect
aerial and earth, and for safety
sake turn the filament resistances
to the “off 7 position. Now
connect up vour accumulator to the
L.T. terminals. Try each valve
nlament resistance in turn with
valve in place. In the first socket
I.recomniend one which is good for
high-frequency amplification, while
for the detector anv of the good
general purposes valves will do. In
the note magnifier, vou have a wide
choice. A general purpose valve
will serve excellently, but you will
get still better results if you use one
of the special note-magnifving
valves available. When you have
tested. all three filament resistances
and they. function satisfactorily and
the wvalves light, connect up the
high-tension battery, and you can
begin work.

NEXT MONTH:

How to Use this
Interesting Receiver.
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T has been said of golf that it
is not only a game, but a
language. The same remark

may surely be applied to the
greatest of all modern ‘“ games”
—wireless, at all events by the
. beginner finding himself for the
first time in a circle where the
subject is under discussion,

Not only are many unfamiliar
words employed, but, at intervals,
peculiar signs and symbols are
hastily sketched upon paper and
apparently afford a complete and
satisfactory explanation of the
point at issue, although to the
uninitiated they appear so much
Greek or shorthand.

Wireless Shorthand

The latter is exactly what
the symbols are—wireless short-
hand, universally adopted as a
means of illustrating, clearly and
readily, the components which go
to make up a wireless transmitting
or receiving set, and at the same
time showing how they are to be
connected together in order to
produce the desired effect.

Naturally, in order to progress,
the beginner must learn to interpret
the various symbols. That is to
say, he must learn to read circuit
diagrams as he would straight-
forward letterpress. To some, this
may sound difficult, but it is not
so in reality, and it is hoped that
this little article, with the rather
novel circuit diagrams and pictorial
iHustrations of components along-
side the symbols which represent
them, will prove of assistance,

A Crystal Set
The first diagram represents an
inductively coupled crystal receiver.
In such a comparatively simple
diagram the separate circuits which
form the complete receiver are
easily identified. There are three
circuits, namely: the aerial,
secondary or closed oscillatory,

and the detector circuit.
The aerial itself, of whatever
type actually, is indicated by the
symbol at A, The aerial-tuning

Circuit
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condenser (of variable capacity as
indicated by the arrow drawn
across at an angle) is shown at C,
in the parallel position and, in
dotted lines, at C, in the series
position, whilst the aerial-tuning
inductance and earth connection
are shown at 1. and E, respectively,

The Secondary Circuit

The secondary circuit comprises
the secondary-tuning inductance
I, and the variable condenser C,,
the latter being connected in parallel

‘How to read a Wireless

By E. Redpéi'h.

Removing one of the initial difficuities encounteved by the would-
be wireless enthusiast.

November, 1924
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C, connected - (sometimes termed
‘“ shunted ) across them,

.Showing Joints

The various connecting wires are
clearly shown and easily followed.
Those wires which are joined
together have a distinctive dot at
their junction, whilst wires which
merely cross one another in a
diagram but are #nof connected
may be recognised by the
“‘looping” of oneline over the other,

Actual components of a receiving

Fig. 1.—An inductively coupled crystal set explained.

with I.;. The arrow drawn through
the two coils L. and L, indicates
that their relative position may be
altered. Either or both coils may
be movable and the effect of
altering the angle between them
is to wvary the electro-magnetic
coupling. The arrow therefore

indicates a variable coupling, and -

in all diagrams may be taken to
indicate wvariability of the com-
ponent represented.
The remaining
detector circuit comprising the
crystal detector D, telephone
receivers T with fixed rondenser

circuit is the

38

set will, of course, be provided
with terminals and, in the case of
the aerial circuit in the above
diagram, where the upper end of
the aerial tuning inductance and
one side of the variable condenser
are connected divectly together, it is
immaterial whether the aerial lead
is attached to the terminal on the
inductance or condenser,

A More Complex Diagram
Fig. 2, although a slightly more
complex diagram than Fig. 1, may
readily be resolved into its several
separate circuits whilst, as in the
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previous case, pictorial representa-
tions of the various symbols are
given, thus rendering further inter-
pretation unnecessary.

The diagram (Fig. 2) represents
a two-valve receiver, the first valve
functioning as a rectifier (detector)
and the second as a low-frequency
amplifier. Incidentally, the
arrangement shown makes a very
serviceable receiving set.

Reaction

The provision of reaction from
the anode of the first valve on to
the aerial circuit improves the
sensitivity. considerably, whilst the
second valve will give good magni-
fication of all signals which are
strong enough to actuate the first
valve. However, at the moment,
it is not so much a question of the
scope or utility of the arrangement
indicated as of learning how to
interpret the diagram correctly.

Several of the symbols will be
recognised immediately as having
occurred in Iig. 1. TFor instance,
the inductances 1., 1., and the
wariable condensers., The wvalves,
V,V,, each with its three electrodes,
anode, grid and filament, ard the
connections thereto, will not be
found to present any great difficulty
if it is always borne in mind that,
however complex the arrangement,
the actual circuits for each valve
will always be three in number,
namely—the  filament  lighting
circuit, the ““input *’ or grid circuit,
and the *“ output "’ or anode circuit.

This point will be best ap-
preciated by tracing out the various
circuits upon the diagram as they
are described. Take the filament
lighting circuits first. Fach valve
is provided with a rheostat (or
variable resistance) R, R, to control
the amount of current flowing and
consequently the temperature of
cach filarnent, and the complete
filament - circuit of each wvalve
includes the six-volt accumulator
B,: rheostat R and the filament

OH! HECTOR!

No. 1.
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itself, these items being all in
direct metallic connection, as in-
dicated by the connecting lines in
the diagram.

The Aerial Circuit

The aerial circnit comprises the
aerial itself, A, the inductance
eoil L. with parallel variable con-
denser C, and the earth connection
E. The- inductance L is also
common to the grid-filament or

indicated by the arrow through the
two coils) ; the primary winding T,
of the iron-core transformer T, T,
with by-pass condenser C,; the
high-tension or anode battery B,,
the positive terminal of which is
always connected to the anode of
the wvalve via the intervening

components, and the filament con-
nection.

The letters TP and OP indicate
and

the inner outer ends,

000000
7~

.‘||||:-

™

Fig. 2—A two-valve set shown in picture and diagram.

input circuit of the first wvalve,
which comprises the grid itself,
grid-condenser C; (a small one of
fixed value) shunted by the grid-
leak R, (a resistance of about
two million ohms—two megohms),
the inductance I, and the con-
nection to the positive side of the
filament or the accumulator.

The output or anode circuit of
this wvalve includes the anode
itself ; thereaction coil L., (variably
coupled to the inductance L as

7 WELL THATS
The LIMYT

H\

HERE YWE INSTALLED A
SUPER SUPER SET AND + CAN
@ET NOTHING BUT HOWLS AND

respectively, of the primary wind.
ing of the transformer, IS and
OS having a similar significance
in the case of the secondary
winding.

The secondary T, of the iron-
core transformer, and connections
to grid and negative side of fila-
ment, form the input or grid
circuit of the second valve V,, in
the anode or output circuit of
which are connected the telephone
receivers Tel,

%}l o S

If you have not felt like this yet, you will some day!
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“HERE must be miny who
will read thesec lines who
will be gaining their first

impressions of a Radio Press
periodical from this new magazine,
strange as it may seem to those to
whem  Radio Press books and
periodicals are old and well-tried
friends. 1t isin the hope of bring-
ing such new readers to some
appreciation of all the manifold
services which the Radio Press
is prepared to perform for them
that this article is being written,
and old readers of our productions
are asked to exercise forbearance in
reading such sections of this con-
tribution as cover ground which
is already familiar to them. They
will, notwithstanding, find much
to interest them concerning our
new developments.

At the very outset we must
emphasise the comprehensiveness of
the Radio Press Service to the
wireless enthusiast, and we use the
word ‘“ service '’ advisedly, since it
forms the keynote of the Radio
Press policy. We are here to
serve the interest of our readers
in every conceivable manner, and
our watchwords are accuracy and
dependability. 1t would be easier
to enumerate the things which we
connot do for the reader than to
give a full account of all the
different ways in which we can
reader assistance, but the following
notes will perhaps give some broad
outline of our service,

Periodicals

In addition to the journal which
yvou are now reading, Radio Press
publishes two periodicals which
are indeed the proverbial house-
hold word in the world of wireless.
There is the weekly journal, Wire-
less Weekly, which is the periodical
above all others which no enthusiast
of experimental tastes can afford
to miss, forming as it does a most

_indispensablerecord of all the latest

wireless news and developments.
Edited and produced by the well-
known Radio Press technical staff,
it enjoys in point of reputation a
quite unrivalled position,

Appealing to constructor, experi-
menter and broadcast listener alike,
Modern Wireless, the Radio Press
monthly magazine, with its wealth
of theoretical, constructional and
general articles, forms the periodical
which every wireless man feels
that he must read.

Radio Press, Ltd., has the
confidence of every home
constructor in the country.

Books

The real wireless enthusiast is
never content to miss one of the
greatest fascinations of his hobby,
namely, the comprehension of how
it all works, and here the Radio
Press service is wonderfully full
and complete. A great range of
books is published, now over 20 in
number, and from amongst these
one can select the volume to cover
almost every conceivable need.
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Radio Press Envelopes

Of all the Radio Press publica-
tions probably the Envelopes have
achieved the greatest popularity
with home constructors, who have
found them to provide the ideal
source of instructions for the
building of sets.

The Radio Press Service Departa-
ment, Ltd.

Last, but by no means least, we
have the separate organisation
which has been specially formed to
deal with individual readers’ diffi-
culties. This organisation forms a
most ~ essential support for the
Radio Press policy of the utter
dependability of all its set designs,
since it provides the means whereby
any reader who is so unfortunate
as to build one of our sets and fails
to get good reception, as a result
possibly of some trifling mistake in
construction or the use of a defec-
tive component, can be put upon
the right track and helped on to
success. The Service Department
is divided into two sections, one
being the Test Department, which
deals with all questions of the
determination of the cause of poor
results in any receiver, the other
being the general Queries Depart-
ment, which conducts the postal
query service and gives personal
advice to callers in special cases.

Our Own Designs

The Test Department deals only
with receivers which have been
made up with fair accuracy from
Radio Press designs by a reader
himself. That is to say, they can-
not undertake to deal with receivers
made up from other designs or sets
which have been made up from
Radio Press designs by a com-
mercial undertaking. Similarly, if
a set has been made up with very
heavy deviations indeed from the
original Radio DPress design, no
responsibility can be accepted for
the quality of the results obtained,
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and the Test Departiment may at
their discretion decline to under-
take to investigate the cause of the
poer results.  We have been com-
pelied to institute this regulation
as a result of the wide experience
which we have had of the troubles
which result from the modification
of our designs. Of course, if the
modification is only slight we will

Radio Press Envelope No. 4.
“The All-Concert-de-Luxe.”

deal with the set, but an extra
charge of 25 per cent. upon the
ordinary test fee may be imposed
at the discretion of the depart-
ment.

Our Object

The whole object of the Radio
Press Service Department is to
assist our readers in their difficulties,
and to help them to realise that
when they undertake to build a
Radio Press receiver they can be
absclutely certain of final success
if they will follow the design
accurately. We therefore only aim
at covering our own expenses, and
a standard fee for the testing of
valve sets of 2s. 6d. per valve has
been fixed. Dual valves are
counted as two, so that the fee for,
say, the STroo receiver is 7s. 6d.,
while there is & minimum of 3s, 6d.
for a single-valve set. Crystal sets
are tested at a charge of 2s. 6d.,
and single simple components such
as a fixed condenser can be dealt
with as a rule for a fee of 1s.

Low Fees

These fees cover simply the
thorough testing of the receiver,
both in all its components and as a
complete instrument, including a
test upon aerial when the setisina
fit condition, and the furnishing of a
detailed report thereon. It does
not cover the making of alterations
for the purpose of putting the set
into working order, and the usual
yprocedure is to return the set,
pointing out the faults to the
owner, and leaving him to make
the nccessary rectification. Under
special circumstances, we can under-
take to make small alterations

THE WIRELESs CONSTRUCTOR

when readers desire it, such work
being quoted for separately.
Readers, of course, pay carriage
upon their sets in both directions
when they are sent in to us from a
distance, and no responsibility is
accepted by the department for
the safe custody of the sets while
in our hands, although everv
possible c:cre is taken of them.
Those who wish
to bring the sets
in personally will
find the Receiving
Department for
the testing work
situated in No. 2,
Melbourne Place,
Aldwych, W.C.2,
which is located
between Australia
House and Bush
House. Thisis a
temporaryaddress
and will probably
be changed in the
near future, due
notice to be given,

Postal Queries

The Postal Queries Department
is intended to deal with more
general difficulties, and to supply
any kind of wireless information,
and the extent of its activities
necessitates the maintaining of a
considerable skilled staff, with con-
sequent heavy expense to ourselves.
It has therefore been found neces-
sary to impose a fee for the answer-
ing of postal queries of 2s. 6d.,
which may seem a great deal to
those who have never found them-
selves in need in an emergency of
expert advice, yet
scores of our
readers take ad-
vantage of this
service every
week, and find it
well worth their
while to obtain
really dependable
advice. Readers
who invoke the
aid of this branch
of the department
are requested to
enclose a stamped
self-addressed en-
velope with their
letter, to write distinctly upon
one side of the paper only, and
to make their letters as brief and
to the point as possible. Of course,
the fullest essential details should
be given regarding their own par-
ticular difficulty,

A Few Exceptions

The Postal Queries Department
can deal with any specific wireless
matter, with certain exceptions,
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and it is perhaps as well to state
definitely the few things which we
cannot do. In the first place, our
independent editorial position does
not permit us to give advice as to
the best kind of valves to use, and
so on, or in any way to express a
preference as to commercial
apparatus. We cannot enter into
correspondence upon matters of
technical adviece with members of
the wireless industry, or undertake
to carry out the usual functions of
the Department on their behalf,
since the Department is intended
solely for the benefit of our readers,
Limitations of time and the heavy
expense involved make it impossible
for us to give elaborate wiring
diagrams, or complete sets of
instructions for building apparatus ;
but apart from these limitations
our readers will find that no pro-
blem is too troublesome for us to
solve in their interests.

New readers will, no doubt, be
interested to learn that the Exhi-
bition of the Radio Press sets is
also located in the Service Depart-
ment premises. Every sct de-
scribed in one of our magazines is
on exhibition here for a pericd of
21 days, during which any interested
reader may inspect them for him-

self, while the Radio DPress
envelope receivers are on view
permanently.

The Radio Press aerial may be
seen high up above Bu:h House,
the magnificent business building
in which the Radio Press organisa-
tion is housed. The Radio Press
Information Department offices are,
temporarily iir the wooden buildine

Radio Press Envelope No. 2.
**The Four-Valve Family Set.”

between Bush House and Australia
House, in the Strand.

It will thus be seen that Radio
Press, Ltd., the largest wireless
publishers in the world, are wire-
less publishers only, and do not
dissipate their energies in any
other direction. Readers are thus
assured of the finest possible
technical  service, competently
supervised in every department
of the business,
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As the Pioneer Pub- /
lishers of Wireless
liteyvature, THLE
WIRELESS
PRESS can claim
another  noteworthy /
achievement in the ’
publication of this
splendid " EZ1-
WIRING?” series.

4
= EACH

ON
SALE
EVERY-
WHERE
POST
FREE
&2

EZI'WIRING
S erf GS‘
No. 1. A 3-Valve Portable Receiver

No. 2. A 8-Valve Receiver
No. 3. A 2-Valve and Crystal Reflex Receiver

Awonderful new.system
of simplified wireless

by HUGH §8. POCOCK.
by F. H. HAYNES.
by W. JAMES.

November, 1924

‘WIRELESS PRESS

The W.P. EZI-WIRING
Series represents a definite and
welcome innovation for the Con-
structor, possessing little or no
technical knowledge, who wishes
to build instruments of high
cfficiency with minimum trouble
and expense, Apart from other
aids to casy wireless construction
the wiring diagrams are
shown in four colours—a
unique feature which pre-
vents any possibility of in-
correct wiring by
rendering this
irequent cause of
difficulty a matter

" of extreme simpiicity. In addition,
there ave explanations, progressive
dicgrams and plates shmvmgthc
Set concerned in various positions
with the disposition of th}) com-
ponents—in fact every 1'tcm 18
adequately dealt with which can
possibly facilitate accurate, speedy
and faultless construction, how-
cver limited the Amateur’s know-
ledge. There are no loose shects.
Detailed measurements are given,
particulars as to the size and use
of the various parts, as well os

full instruction on the operation

Issyed: by

THE WIRELESS PRESS

LTD.

{ the completed set.
 12-13 HENRIETTA STREE
S LONDON  WwWe2)

T,
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AT LAST a giant valvefs.
—a valve with glant
strength, giant results and
giant life, but still the same
neat convenient size,

You will appreciate the unicue
design of the Mullard Grid.
Its undercurving convolutions
permit of no downward escape
of your valuable electron:
emission.  You can get thi

Master Valve in twospecialised
designs.

MULLARD H.F. Red Ring
Valve for high-frequency
amplificationordetection 12 /€
MULLARD L.F. Green Ring
Valve for low frequency|
amplification 12/

Write forleaflet V.R. 18.

Adicrtiscment of the Mullard Radio Valve Co., Lid. (T.W.C.), Nightingale Works, Nightingale Lane, Balham, S.W.12.

In replying to advertisers, please mention THE WiReELESS CONSTRUCTOR a7
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A Picture Guide to Basket Coil Winding
| " By G. P. KENDALL, B.Sc.
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SUREEEENNNNENNENNANNNE

S
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Fig. 1.—Ready to begin. Fig. 2—The b.ask?t coil former with pegs
. _ . : in place.

F.!g. 8. Sta}rtlng a coil. . Fig. 4—After a few turns. o

Fig. 5.—Coil removed from former and varnished Fig. 6.—Taping the coil after varnishing.
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Fig. 7.—Ready :or
mounting,

HERE s a great
fascination in wind-

ing your own wireless tun-
ing coils whether thev be
single laver coils, basket
coils, . “ honeycombs "’ or
*“ duolaterals.””  Probably
the simplest coil for the
beginner totackle is the
double basket, for which
you will need some kind
of former. . Several useful
and inexpensive basket
coil formers are obtainable
commercially and I have
illustrated - one generally
used type in the photo-
graphs.  This has a brass

Fig. 8—A useful
mount.

hub about 11 in. in dia-
meter with fifteen brass
spokes which fit into equally
spaced holes around the
periphery.

To make a few sultable
tunmg coils.to cover broad-
cast wavelengths is a very
simple matter You will
need to beégin with about
four ounces of No. 22 double
cotton - covered wire and
the former shown. Take
one end of the wire and
secure it temporarily to
the former by twisting it
round one of the spokes
Now wind the wire in and

Fig. 10.—Securing wires to pin and sockeat.
Fig. 9.—The finished coil.

Fig. 11.—Tightening up the locking screw.
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out of the spokes as shown, going
over and under two at a time. A
thirty-turn coil is a useful size to
start with, and when the thirtieth
turn has been reached tie the last
turn to the one below with cotton.

The coil should now be dried
out in a warm oven, to remove any
possible moisture in the cotton
covering, and then varnished with
dilute shellac varnish and baked
thoroughly.  The pins should be
pulled ount with pliers while the
coil is still warm, after which it
can be taped with strips of empire
cloth and mounted.

The mounting ecan be bought
ready made quite cheaply, and it
is then only necessary to secure
the two ends as shown and to label
the coil with the turn numbers
for reference. The number of
turns of these coils can Dbe
approximately equivalent to the
numbers of the commiercial coils
that would otherwise be used,

HOW TO SAVE SIXPENCE.

A Secure Method
of Fixing' Heavy
Leads.

EENENRRNRNRNNNY;
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[N,
A

HEN it is desired to join .

long and heavy leads to a

terminal, difficulty is some-
times experienced in making the
solder support such a large weight,
This trouble can be overcome by
slipping a small piece of tube over
the terminal shank and pushing the
wire into it. The tube should
first be tinned inside. This can be
effected by heating the metal tube
and dipping it into a liquid flux,
then reheating and dipping into
melted solder. A tin lid is ideal for
holding the latter. On withdraw-
ing the tube it should be shaken
well to remove any excess of metal
inside. The terminal shank should

JoE ARKED ME TO BE SURE

To GET HiM A NEW CATSWHISKE
FOR. Y GRYSTAL SET- AND
\'D WTE To Ot SAPPOINT HIM,

o A/
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also be well tinned, and the tube
then slipped over it. A little flux
should next be placed in the tube,
and the wire slipped into position,

WIRE

Showing how the piece of tube
is used for supportiug the joint,
The application of a hot soldering
iron and a little solder will secure
the whole into a solid joint. Tube
should be purchased with a bore of
&% in., which comfortably goes over
4 BA ‘threads. The accompanying
sketch will clearly explain the
method.
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A Chat about
Wireless Weekly.

IRELESS WEEKLY is

\.8} "the most influential of

British Wireless Journals.
It is the dearest weekly paper but
it gives excellent value and has a
very large following amongst those
who want the best and are pre-
pared to pay for it.

It is read by the best type of
experimenter, but it is in no sense
a highly technical paper. You are
proud to be able to say that you
read Wireless Weekly. There are
splendid constructional articles in
every number and a regular feature
is made of new circuiits and novel
methods.

There are five very widely read

AmsEsAm e uans

regular features which find no
parallel in any other paper i—

1. The Editorial leading article
epitomises what the world of wire-
less is thinking to-day. A reason-
able but fearless attitude has re-
sulted in this feature being received
in all gquarters with respect.

2. ““ Jottings by the Way,” is
not only the wittiest and brightest
feature in wireless journalism,
but ranks as a model of humour.
These weekly jottings are written
by a contributor to Punck who is
also a wireless authority,

3. “ Valve Notes "—a weekly
chat on new circuits, new methods
and interesting practical hints by
John Scott-Taggart, F.Inst.P.,
AMILEE. A real fund of ab-
solutely up-to-date practical in-
formation on the use of valves.

4. ‘“ Apparatus we have Tested.”
New apparatus is put to stringent

50

tests by a highly competent
physicist, and the results, good
or bad, are published with fear-
less impartiality. Both the wire-
less trade and the public look to
these reports for real information,

5. “ Correspondence.™ Read
what other readers are saying and
doing and you will realise what a
“ live ” weekly we publish.

6. Special issues commence on
Wednesday, October 22nd. See
announcement in the advertise-
ment pages of this magazine,

WA EERSERIRRENNRAAREENERNAAN AN AN N RNRNRNIRYRY”,

Order the next

Issue of “ The
Wireless Constructor

- NOW,
READY NOV. 15th.

-
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The Radio-Bug gets a Bite

This article includes a unique photogreph of this troublesome insect
in the act of striking.

By D. CHARLES

Our mast.

UST as a nurse, tending fever
J patients in a mosquito-ridden
land, will work for years
unharmed, but at last succumbs,
s0 it is with me.

For years 1 have moved among
men who babble of neutrodynes,
anodes, and reaction, as ordinary
mortals discuss the merits of rival
cigarettes or of the days winners (?)
Men, some of whom seemed as
though thev could not possibly
have “ got” radio by infection,
but must have inherited it as
people inlerit a religion, and bhad
been born with an earth-clip in
their mouths, so to speak. Even
among the high priests of the cult
did my daily duties take me ;
but familiarity begot awe, rather
than its usual offspring. Among
such a bewildering mass of ex-
periment and costly apparatus,
crvptic signs, and mazes, both of
ink and of wire, where dare a
timid mortal enter with any hope
of finding himself again?

As usual, when man {alls, he
attributes the blame to a woman.

Cherchez la femme !

Taunted with-having for so many
vears handled radio without having
become possessor of a ““set,” 1
rushed to the nearest dealer (not
ar to go !} and spent quite a lot
of good cigarette money upon the
first things I saw, and took
them home.

My wife, having at last roused
me to definite action, promptly
asked a neighbour round, combining
the invitation with a request to
bring along certain new gramo-
phone records, to play ‘ while
father messes about with his new
wireless.”  (The pitying tone is
easier imagined than described.)

The scullery seemed to offer
the beet *‘ earth,” as well as thg

most secluded retreat, so it was
there I hied me with mv purchases,
a pair of pliers, and some wire left
over from installing an electric
bell scme years ago.

Irom an upper window a length
of this wire was hung in imitation
of what T had seen done elsewhere.
The height of my mast above the
ground was quite 21 feet 7 inches
and the wire came down between
iwo buildings, so there was little
draught to blow the wireless waves
about.

‘“ Heard anything ? "’

Just as I had got the mast
securely guyed to a suitable support
and bhad begun to scrape the paint
off a water-pipe in the most ap-
proved manner, an upstairs door
opens, and a familiar voice en-
quires, ‘“ Heard anything yet?”

The answer was in the negative.

Since tco dilatory a precedure
might adduce further enquiries of
a similarly conciliatery nature no
time was wasted in unnecessary
elaborations, such as building a
cabinet or drilling an expensive
cbonite panel.  The parts of the set
were connected in the minimum of
time and with the utmost simplicity
as may be gathered from the snap-
shot of it which I managed to

secure before the daylight faded
entirely,
The lead-in

The aerial wire was led in through
the open door, and to support it
clear of obstruction it was wound
once or twice around the neck of a
vinegar bottle stationed upon- the
corner of the table, before- being
connected to the set. In similar
manner a piece of wire was fastened
to another terminal, and being also
supported by the same bottle, was
twisted round the scraped water-
pipe.

Carefully putting on the phones
T waited for the interval after a
record, the dulcet sound of which
came through the floor. Steadying
the set with the forefnger of one
hand the wvarious gadgets were
gently adjusted till a faint voice
reached my ears. The sound was
repeated slightly louder. The re-
petition  was  accompanied by
strange manifestations. The vine-
gar bottle crashed to the floor,
The set itself began to dance
violently upon the table.

More trouble

Scorning psychic influences, I
extricated the kitten from the now
tangled aerial with the utmost

e o

iy trst wireless set:

how it attained success after over-

coming many heartrending episodes is herein recounted:
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composure and with the loftiest
considerations for humanity.

Having once more assembled my
wireless set a violent ring at the
front-door bell announced the
arrival of the neighbour to fetch
his wife (with records). Informing
me of this fact the intervening
doors were necessarily opened also,
and the neighbour’s dog appeared
on the scene in a desperate hurry to
interview the aforementioned cat.
He too became involved in the
wiring system,

As soon as I had managed to
combine my desperate efforts at
saving my set {rom destruction,with
equally desperate apologies for a
surely excusable aberration of
speech, the dog began again to
manifest interest in the where-
abouts of the cat. The neighbour’s
little boy, endeavouring to recover
possession of the dog, also came
into collision with the wires.

At last

Murmuring further apologies, a
third (or was it a fifth) attempt was
made, this time amid a thoroughly
interested concourse, to get into
communication with 2I.0O. It was
not, however, till some time after
the company had decided to depart,
that sounds, undoubtedly of sing-
ing, were actually heard in the
phones. A little adjustment, and
the singing became a duet, faint,
but clear. Later on instrumental
music was also heard.

I felt a swelling in my throat,
The radio-bug had bitten me atlast|

A cloudy dawn

Next morning breakfast time was
marred by a cloud. 1 was told of
several families into which the
introduction of wireless had brought
dissension. At least one divorce
had lately been directly caused by
the infection. Thesymptoms were
described in detail—The sudden
aversion {from speech,—The in-
tent look.—The terrible fascination
of the little black knobs.

Nevertheless, in the evening, the
bite being still in the inflammatory
stage the set was again, though in
some trepitude, placed upon the
table, and connected to earth and
aerial as before. The small
daughter displayed much interest in
the novel arrangements, Since she
is of the age when “ How ? "’ and
“Why ? 7 are prominent in the
vocabulary, the concert was not
entirely free from atmospherics of
various kinds.

The proceedings were extra-
ordinarily amusing to her mother.
After a while, curiosity naturally
began to assertitself. Disdainfully
fixing on the phones (such ** horribly

uncomfortable things ") silence was
demanded.
That intent look

“Be quiet, can’t you, ‘child,
when I'm listening to  Bedtime
Stories |

The radio-bug had got another
victim |

November, 1924

Next morning the breakfast
passed quite pleasantly, As I
reached for my hat, “ How much
would a loud speaker cost ?

Truly, the radio-Bug has bitten
well, and bids well to bite deeply
into my purse as well,

Special wireless construction high-power photograph of a
radio-bug in the act of striking. Very strictly copyright.

IF you are new to wireless, you may not be
aware that Radio Press, Ltd., the proprietors
of Tur WIRELESS CO‘\ISI‘RLCTOR "do an enormous
business in books on radio which are distinguished
by their accuracy and general uwfulm\s A
complete list appears in the advertisement pages,
but some guidauce here may be helpful,

Each book of the Radio Press Series is numbered,
and although they are not intended to be read
in the order of numbers, the beginner starts with
No. 1, “Win‘less for All"” (od. net), and then
reads No. 2, “ Simplified Wircless” (1s. net),
which follows on from_No. 1, although each book
is complete in itself, Both’ are by an expert in
lucid explanation,

54

Radio Books to Read.
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buy “How to Lrect Your
net), and ‘“ How to Make
Your Own Broadcast Receiver ™ (1s. 6d.) net. If
you want to learn something about valves, “ Radio
Valve and How to Use Them ” is so clear that
any beginner can follow it.

You can then
Wireless Aerial ' (1s.

If you want to build a set, the Envelopes are
ideal, or you can buy that extre mdy popular book,
“Twelve Tested Wireless Sets,” by Perey W,
Harris. 1f you want to make your own coils,
read “ Tuning Coils,” by G. P. Kendall, B.Sc.

Examine carefully the list given in the adver-
tisement pages and buy one or more of the books,
A Radio Press book has never yetlet anyonedown,
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T is quite probable that more
I valves are ruined by in-
cautious insertion into the
sockets, and the consequent burn-
out by the high-tension battery

i

Fig.1.—The forefinger is placed
against the grid leg of the
valve.

than by disintegration of the
filament after long service.
Luckily, owing to the fact that
the pins of standard English valves
are ** staggered,” these accidents are
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How to Fit a Valve into a Holder

-
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not common, and can be avoided
if a little care is taken when fitting
valves into their sockets,

British manufacturers have noted
this possible source of damage to
valves, and are producing valve-
holders in which all metal parts are
recessed, thus preventing the
valve from making contact until it
is properly inserted.

A Safety Device.

A safety device, similar to the
foregoing in principle, may be
easily made by affixing to the top
of the holder a small disc of cbonite
having holes drilled in it to allow
for the insertion of the valve legs.

All ““live ” metal parts are thus
countersunk, and wrong insertion
of the valve is rendered impossible.

An Easy Method of Ensuring Safety.

It should be remembered, too,
that wvalves need most carcful
handling when being inserted into
their holders, for the greatest strain
is then placed on the conneccting
pins. Should these work loose or
become detached from their short

interior connection, the trouble will
be most difficult to rectify.

An easy method of ensuring
safety is to look at the pins of
the valve before inserting into the
holder, and to place the forefinger
against the grid leg. On looking
at the socket, the forefinger is
kept close to that part of the
socket where the grid leg is to be
inserted, and the valve gently
pushed home.

Fig
keeping

2.—The valve is inserted by
the finger near tne
correct socket.

Fig. 1 shows how the valveis heid
in the hand, b:fore insertion into
the holder, and Fig. 2 shows how
the finger is placed near the correct
socket.

BUILD EFFICIENT TUNING
INTO YOUR SETS—atimely warning

‘While {or ordinary practical purposes the straight capacity curve condenser pr
occasions arise for really accurate tuning when those instruments prove inef

N e ——
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o1 . Y i o UA.F,E LAVVQ/B . ‘ re- STANDARD -
00075 o 5 §.00075 .. . 8/~ It is of paramount importance to 17e assured that E‘O”’I -
Kelusld 8 : { .oo05 . e 8/ .~ oace condensers are fixed they remain permancntly ;.00075 .
'(::3_23 . g g ' i 88;’: . . . g/g operative. Lesser precise products fre suently become {0005 o
00025 . H 100025 .. . . / et o . o . L0003 e
o002 .56 V002 . .: 5/6 uvscless after short usage, The consejuent dismant- i 00023 .
L0001 . 53 : 1 .000T .. B/3 ling and replacement is saved by fitting a J.B., which {.000% o
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Vernier 46 i Vernjer . 4/6| is well worth the few cxtra pence which buy them LV ernier .
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Square Law Type.

—employing

ments. An  ingenious

threaded cent
spac

irreducible minimum,

of their tuning arrangements.

ris ctus
that is definite wave-lengths actually separable and e juidistant on the scale-—demands the

The universal popularity of condensers emanating from us makes the J.B.Square Law an
already familiar product in the sets of all experimenters who pride themselves on the eficiency

t i Skilled craftsmanship, careful choice of raw material and good
design all combine to persuade you to fit the J.B. Square Law Condenser ; incomparably efficient

the straight wave-length curve.

As an enginecring job  J.B.” Condensers set
a standard among popularly priced instru-
compressing  spring
supplants the very inefficient split washer;
plain metal-to-metal bearings supersede the
pindle and spcciaﬁy designed
s keep resistance losses down to the

Microdenser which

moving vanes. Then th

without the vernicr,

ves satisfactory,

For long distance reception use the J.B.
embodies an
device for giving a vernier movement to the
o i3 the 1.B. Super
All-Metal built upon Brass End Plates. Lastly,
the J.B. Twin for dual ILF, work with and

Accuracy—

ingenious

ACRSONT
Jje. POLAND ST-OXFORD S7/ ‘
LONDON - w.}

Trade Mark.
skilled manufacture,

GERRARD 7414

Do not be misled into believing that any con
denser is equal in efficiency to the “J.B.” §
builders emploving variable condensers cannot be
certain of building tuning efficiency iuto their
sets unless they use conder i
It is indicative of precision and

Set

1 bes

our Regd,

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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What are the present regulations
regarding the dimensions of
an amateur receiving aerial ?

Some Interesting Questions Answered

AERIAL DIMENSIONS—INDOOR AERIALS--ELIMINATING
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tion in any house is immediately
beneath the roof tiling. In general,
owing to lack of space, it will be

November, 1921
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INTERFERENCE.
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neath the aerial and as close to the
“leading-in 7 point as possible,
A stout copper wire should be

HE regulations permit the  jececsary to compensate by the use  soldered to the upper edge of the
use of an aerial the com-"  of 5 humber of wires in parallel  bath or bucket, which should be
bined length and height  igined together at one end, and a ~ almost filled with cinders or pre-

of which must not exceed 100 ft.,
irrespective of the number of wires
employed. It is further wunder-
stood that the height really refers
to the length of the down-lead.

carefully insulated down-lead taken
to the receiving apparatus. An
aerial consisting of 6 or 8 parallel
wires, attached +to insulators
screwed to the underside of the roof

ferably broken coke. Three or
four bucketfuls of water should
then be poured in and the earth
shovelled back. 2. A corrugated
galvanised-iron sheet (as large as is

An aerial 8o ft. in length Wiﬂ_l a framing, is the Dest possible available) should have a stout
down-lead of zo ft., or one having arrangement. In actual practice  copper wire soldered to one corner,
a length of 50 ft. and a 50 1t such an aerial gives excellent the plate being buried on its edge
(iown—le_ad, \\Vould'comply _\wth the results, especially if used in con- until the upper edge is 6 or
regulations, and either aerial could junction with a fairly sensitive 8 in. below the surface of the
comsist of a single wire, two or iy receiving set, ground, The hole in which it is

three wires and spreaders, say, 6 ft.
in length, or even four or six wires
arranged upon circular hoops.

What is the best arrangement for
an indeor aerial ?
To obtain the Dbest results, an
indoor aerial should be as high as
possible,  The highest indoor posi-

In the absence of a convenient
main water pipe, what alter-
native earth connection can be
used ?

1. An old galvanised iron bath
or bucket, perforated with holes,
should be buried a foot or two be-
neath the surface of the soil, under-

placed should be about half filled
with cinders or broken coke, water
should be poured in and the earth
replaced and stamped down. 3.
If sufficient space is available,
two {or more) long lengths of bare
copper wire, not necessarily new,
may be buried some ¢ or 8 in.
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Each supplied with two Ciizs.
Prices : .
0-001 (F fo 0-0001 “F 1/4 cach.
0-01 UF to 0-02 MF 2/- each,

[

‘lﬁ',tv}}“;l,sllz;nd H.F. PLUS-IN TRANSFORMERS : ,
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a.ace 0 Ke. 0. 150 to 300 metres .. 7/~ ! )
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L
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N the longer waves, where
the frequencies are lower,
consideration of coil self-

capacity is not so vital as on the
broadcast wavelengths and below,

Nails.
[’/I'/ Wood

[ )

s T Narl acting

i as shp.
el
TUBE !
1" wide
Mark made by rail point

(-

rig. 1.—Showing how to mark
oftf evenly a pgece of cardboard
ube.

so that coils for 5XX may be
pile, or even slab wound. No
wax or shellac should be wused
if maximum signal strength is
required.

Space consideration precludes the
use of heavy gauge wire, but this
will not be found a very serious
disadvantage. No. 28 D.C.C.
will bhe found suitable for the
purpose,

The materials required for two
coils, one for the aerial coil and one
for the anode or reaction, are as
follows :

Two coil blocks suitable for coil
mounting with side screws.

One ft. by 1 in. fibre strip

Three yards Empire tape }in.
wide,

Half 1b. No. 28
covered copper wire.

A short length of impregnated
cardboard tube, 2in. diameter.

Two pieces of wood 4 in. by 4 in.
by {in. thick will also be required,
and a large wood screw,

double cotton

Procedure

Cut off a piece of the cardboard
tube 1 in. in width with a sharp pen-

— Wood ends — 4" x4"x 34
—jv‘/////,,—’——u‘

L —Screw

i i

Fig. 2—The wooden ends are
secured to the cardboard tube
by a screw,

Tue WireELESS CONSTRUCTOR

Easily made Plug-in Coils for 5XX
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knife. An easily made gauge for
marking off the correct width can be
made by knocking two nails through
a handy piece of wood, so that the
first nail makes a mark on the
cardboard tube when drawn round
it, and the other acts as a stop.
Iig. 1 shows this in use.

Making the coil former

The two pieces of wood are then
takenand a ;% in.hole drilled through
the centre of one and a gimlet hole
made in the centre of the other.
The large wood screw is passed
through the big hole in the first
piece of wood, placing the card-
board former in a central position,
and the screw driven into the gim-
let hole, the whole being then

tightened up, as in Fig. 2.

One hundred and fifty turns of
wire are then wound in the wide
slot thus formed, in the case of the
aerial coil,

or two hundred turns

Cardboard =
former j

End of coil. _,
Leave atout 3°

Fig. 3.—The coil,removed from
the formzr, has a few turns of
tape wound round as shown,

for the anode coil. The wood screw
is then removed, the blocks of wood
taken away carefully and four or
five turns of “ Empire” tape
wound round the coil, including the
cardboard former as in Fig. 3.

A % in. hole is made in the fibre
strip about % in. from the end, and
in the middle of the strip. This is
fixed into position by the screw
found in the side of the coil
plug.

Securing the coil to the coil block

The coil is then placed in position
on the coil plug, and the fibre
strip passed round it so that the
correct distance and length of fibre
may be found. At }in. shorter
than the actual length of fibre re-
quired is made another 4 in. hole.
The fibre is cut off and fixed to the
block by means of the screw pro-
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vided. The coil should then ap-
pear as in Fig. 4. The coil is next
bound up tightly to the fibre strip
by means of ‘ Empire” tape all
the way round and finished off as
shown in Fig. 5. The free end is
passed under the last turn of
tape and cut off neatly with a
knife.

The ends of the wire are then
bared and placed under the con-

Fig. 4.—The coil mounted upon
the block, and secured by the
fibre strip.

necting screws, and the coil is ready
for use.

The coil can be taped up before
it is held by the fibre band, but if
this is done it will be found that
the coil is not securely held to the
block, and may after a time easily
slip out of place.

The writer has made several com-
plete sets of this type of coil from
twenty-five turns upwards which
have given excellent results. A
list of sizes and quantity of wire
required is appended.

25,20 S.W.G.,D.C.C. 200!

35 1. 250|285.W.G.
50,22 S W.G,,D.C.C. 300, approx.
751 31b. 350J 1 1b,
100,24 S.W.G, 400

15o§ D.C.C. 60z

Fig. 5.—The completed coil is

covered with Empire tape and

presents a very neat appear-
ance.
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Switches in Wireless
Circuits

Simple Arrangements Pictorially Explained

Series and parallel aerial condenser—Tune and stand-hy—
Crystal or valve—Adding a valve with a jack switci—Cutting
out the H.F. valve.

The Tune and Stand-by Switch-  detector or H.F. amplifier which
. An arrangement by means of follows is shown in Fig. 2. The
HE first "illustration shows  which either the aerial coil or acrial and carth leads remain
three  arrangements per- secondary coil in a loose-coupled = connected to the aerial coil in each
mitting the aerial tuning con-  circuit may be connected to the case. As will be seen, a double
pole, double-throw knife switch
is employed for cffecting the change,
the two centre contacts being taken
to the detector or amplifier as
indicated by the arrows.

The difficulty in tuning which

—

is generally associated with loose

N coupling " is considerably reduced
O-14 = . .. -

O—]\_,—{ when the switchis included. Under

the conditions illustrated the aerial

coil only is employed, and con-
sequently tuming is carried out
merely by adjustment of the aerial
tuning condenser. Now, by placing
the switch in the other position,
the secondary coil is switched into
) circuit, and tuning on the secondary
circuit condenser, with slight ad-
TRy justmen‘t of aerial conglenser, should
: )x‘ﬁl"\\\é bring in’ the previously tuned
AT signals provided the secondary
coil is of the correct size,

Valve or Crystal Rectification

. . i i . A simple change-over device per-
Fig 1.—Three different methods of series-parallel switching. - mitting the use of either crystal or

denser to be placed either in series
or parallel with the aerial tuning
. coil, © One great advantage in
s having so handy a means of
effecting this change is the ease
with which the two methods of
tuning may be compared on any
| wavelength,
: Fig. 1 (left) shows how series-
§ parallel swifching is accomplished
; with a knife-switch of the double-
§ pole, double-throw type. Fig. 1
’ (middle} illustrates a simpler method
of achieving the same purpose, and
in this case two switch-arms and
three contact studs are utilised.
Another method may be seen in
Fig. 1 (right), which is particularly
suitable for panel mounting.

As regards the comparative effi-
ciency of each method, it is probable
that for general purposes none of
the three types of switch will
exhibit marked superiority.

Fig. 2.—A useful tune and stand-by arrahgement.
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mitting the use of either crystal or
valve rectification is depicted in
Tig. 3. This proves very usefual
when it is desired to test the merits
of the two detectors on long range
reception, as it is much easier to
make comparisons when a quick
change-over is possible, Other
uses will, of course, occur to the
reader. Two well insulated knife
switches, I3 and C, areused. Wheh
these are set as shown, the crystal
cdetector is in use, and when each
switch is reversed the valve detec-
tor comes into operation. In the
{former case the top portion of B
connects the aerial to the crystal
detector and the lower portion
connects one side of the telephones
to earth, These latter are included
in the crystal detector circuit by
means of C. The reversal of the
switches results in the aerial being
connected to the grid of the valve
through the grid-leak and conden-
ser through T3, while C places the
telephones in the anode circuit.

Switching in a Note-Magnifier

by Means of Spring Jacks

The inclusion of the jacks ], and
J.in the crystal and note-magnifier
circuit illustrated in Fig. 4 makes
it possible to use either the crystal
receiver alone or the crystaldetector
with a stage of low-frequency am-
plification by merely plugging the
phones into J, or J,. J, 15 a 4-
point, and J, a 2-point jack. The
plug is illustrated separately and is
marked P, while the telephone
leads which are connected to this
plug are indicated by T. By plug-
ging into ], the telephones are
connected between one side of the

Toe WIReELEsS CONSTRUCTOR

Fig. 3.—Switching-in crystal or valve detector.

crystal detector and the earth, the
primary winding P of the inter-
valve transformer being cut out of
circuit. This, of course, brings the
crystal receiver into use. By
taking out the plug and inserting
in J, the phones are placed in the
anode circuit of the valve, where
much louder signals may be ob-
tained. Where panel space is
limited this system of switching has
much to commend it.

I it is desired to add a second
stage of note-magnification to this
circuit, J, mayv be connected be-
tween the high tension plus ter-
minal and the plate of the valve,
the connections to the primary of

Fig. 4—Adding a note-magnifier by plug and jack. Generally

i/ou should connect OS to grid, IS to the filament resistance,

P to left middle contact and OP to right middle contact of
jack switch,
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the following transformer being also
made to those points. H.T,
-— and 1..T. +, the points between
which the jack was originally con-
nected, should be joined directly
together.

A better way is to use a second
jack of the same pattern as ]J,,
using J, between the plate of the
last valve and the H. T+,

Switching of Tuned Anode H.F.

Valve Preceding Valve Detector

Figure 5 shows the wiring of a
circuit in which a D.P.D. T, switch
is employed to cut out the stage
of tuned anode high-frequency
amplification preceding a valve
detector. The upper arm of the
switch S cuts off the filament
current of the first valve when re-
quired, and the lower arm joins
the aerial, or the plate of the first
valve, to the grid of the second
valve through the grid condenser,
The upper and lower arms are of
course moved simultaneously in the
usual manner. With the switch in
the right hand position as shown,
the anode of the H.F. valve is
connected to the grid condenser
of the rectifier, and the filament
current of the first valve switched
on. . Thus both the HF. and
detector valves are in use, With §
in the left hand position the
negative filament lead of the H.F,
valve is broken, and the currents
from the aerial pass through the
lower arm to the grid condenser of
the rectifier,

Tuning is carried out by adjust-
moent of the aerial tuning con-
denser in each case, but when the
two valves are used variation of
the anode tuning condenser is also
necessary. It should be noted that
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The World’s Standard Wireless Loud Speaker

g MPLION LOUD SPEAKERS are world-famous for censi-

tivity, full vo'ume, clarity and won”erfu'ly natural tone
—qualities due to ths incorpora‘ion of many exclu-ive
features, inclucing a nor-resonating sound conduit with wood
horn and an improved unit embodying the “‘floatiny” diaphragm.

ALFRED GRAHAM & COMPANY (E A GRAHAM)
St. Andrews Works, Crofton Park, LONDON, S.E4
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TPilot_Panel Service
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HEN a man decides to build a good
Receiving Set he immediately comes
up against the difficulty of a suitable

cabinet and the drilling and engraving of the
Panel. Cabinet making 1s a skilled man’s job and
many a perfectly good piece of ebonite has
been spoilt by a hole in the wrong position or
because it has been incorrectly cut to size,

To eliminate most of the difficulties in Set-
building we have instituted the “ JPitot”
Panel Service.  In future all Sets described
in Modern Wireless or Wireless Weekly will
be avaiable in sets of parts for the Home
Constructor with panels ready " drilled, tapped
and engraved. Two types will be placed on
the market—Type A following the author’s
literal specification and. using his actual com-
ponents and Type B, an adaptstion using Peto-
Scott guaranteed components. - Naturally,
through standardisation of components and
our lower manufacturing costs due to large
output, Type B will show a large saving over
Type A

All-Britain Receiver
Cabinst ani Panel

Other Receivers available
under the “[Piiot” Panel Service

In addition to the Receiving Sets desciibed in this issue of
The Wireless Constructor, we also supply the following
Modern Wireless Receivers in Type A and Type B for
home construction.  Finished instruments in either type
are also available.

The Puriflex Receiver.

The All Concert-de-Luxe Receiver.

The 3-Valve Dual Receiver

The Transatlantic V (and others).

“The All-Britain Type d.

‘The All-Britain Receiver

(“ Modern Wireless,” Sept. Issue).

The new All-Britain Receiver in. the September issue of Modern Wireless is
proving one of the most popular Sets of the season, A 3-valve Set, it has much to
recommend it on account of its simplicity and ease of operation. By including it
in our “*PILOT” PaneI Service cxpenmenters are able to build it up at a big reduction
in cost. It should be noted that the author’s design of the All-Britain Receiver 1s
so stmilar to -our own standard Type B Receivers that the Cabinets for both types
are identical.  The fundamental dificrence is that in Type A the Valves project
outside the panel in a horizontal position while in Type B they are totally enclosed
at rear of panel entirely out of harm’s way. Therefore, in the list of prices it will
be seen that Pilot Cabinet B is fitted with an addltlona I baseboard to screw on to
the ebonite panel to carry all the components.

- PRICES :
Type A.—LEbonite Panel, guaranteed Post Office qua xty, of hlghest grade, 10 in. by
16} in., drilled, tapped and fully engraved . . 16 /-

Polished Oak Cabinet, with sliding back, to take above panel . .. 15/6

Complete kit of components, exactly as author’s specification, but with Max-
Amp Transformer and Peto-Scott all-ebonite improved Coil Holder £4 12 0

Type B.—Ebonite Panel, guaranteed Post Office Ebonite of highest grade, drilled and
tapped to take Peto-Scott guaranteed components, size 10 in. by 16} in., matt
finished by hand . .. R . . . . . .. 10/~

Engraving estra .. o . . . o . . . 3/~

Polished Qak Cabinet, with sliding back, but fitted in addmon with panel

baseboard . . . 17 /-

.o .. e

Complete kit of guaranteed Peto-Scott. Componems. In this kit we include Polar
Condensers and Lissenstats, but otherwise everything else is of our ewn manufacture
and fully guaranteed in every respect .. . . £4 2 6

(o)

uar

Remember that if our instructions are followed we positively
guarantee that all Type B Receivers are the equal in every

Guarantee respect to the more expensive Type A sets. Our Service
——lres

ept. is available for all our customers and will test and
rectify errors of construction at a nominal charge. We want
all our customers to have the utmost confidence in every

Set produced under the * Pilot’’ Panel Service.

L LA L

PETO-SCOTT Co., Ltd.

Registered Office & Mail Orders : 77 CITY ROAD E.C.

ONDON-62, High Holborn, W.C.1. PLYMOUTH—4, Bank of
Lngland Place. LXgVERPOOL~4, Manchester Street. CARD F_F——

Branche::

94, Queen Street.” WALTHAMSTOW —230, Wood Street.

The Family 4-Valve Set

amus -
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(Radio Press Envelope No. 2).

Exactly as Author’s specification, except that an ebonite panel is used
instead of one made of wood. This permits components being
mounted flush on the panel and greatly improves the appearance of
the whole Set. Valve-Holders are of the same anti-eapacity type,
but of our own manufacture. Two Max-Amp Transformers are
supplied instead of one Max-Amp and one lIgranic, and' an Igranic
Potentiometer is substituted for the T.C.B.

Complete kit of Components, only as above amended specification,

£6 1 O
Ebonite Panel, 24 in. by 8 in. by k in., drtlled matt finished, and fully
engraved ., .. . .. £1 2 6
Panel only (undrilled and not engraved) ~e . 12 6
Pelished Oak Cabinet, 24 in. by 8 in, by 4 in. .. £1 5 0

thbert Ad. 1414,
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"Fig. 5.—How to cut out a-high fréquency valve.

when the detector valve is used
~alone the circuit is not highly
efficient owing to the absence of a
reaction coil. When the two valves
are used accurate tuning on the
two variable condensers should pro-
duce good results, there being a
measure of reaction introduced by
the valve capacity.

Switching of Single-valve Note-
- Magnifier

The last figure shows a means

whereby a stage of low-frequency .
amplification may. be used or cut.

out at will with the aid of a
D.P.D.T. knife switch. Tt will be
seen that a loose-coupled circuit
is employed, though this of course

is..not: essential .for the proper.

working of the switch. With the
switch "in the

the rectified currents in the anode

circuit -of the detector - valve pass-

through the lower arm of the switch,
and through the primary P of the
intervalve transformer to H.T.+.
Fluctuating voltages are thus trans-
ferred to the grid of the second
valve, and amplified currents result
in the plate circuit of this valve.
A reversal of the switch connects
the anode of the detector via the
lower arm to the telephones, the
filament current of the I..F. valve
being cut off by the upper arm in a
manner similar to the filament
switching wused in the previous
figure.

A switch connected in this way
proves very useful for judging the
quality of a L.F. amplifier, and is
far less likely to cause inefficiency
in the circuit than
employed for cutting out an H.F.
valve.

PINTERIENINTNANNYTa

position” indicated

is - a switch-

T T eI T LU L TR TELE LR RPERPIFRIL LI

A CONDENSER
HINT.

ERERENERREIRNRN NI LIRS NRANNEEONRNRRNRETRRAREY

-~

LT L U LT

-grams a variable condenser
represented as  having

two exactly similar plates.
There is '‘no indication as to
which are the moving vanes and

IN conventional circuit dia-
is

~which are the fixed, and the con-

structor is often at a.loss to know

‘which way round to connect his

condenser.

It may be taken as a safe rule
that betwcen any two points in a
circuit where a difference in high-

NEREBITZAAONAIRED lllllljllll"lIllllll"llIl3lIiIlllllililllllllIlllllllllllll
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THE AUTHOR

of this article has written a very
popular book, entitled—

Pictorial
Wireless

Circuits.

Price 1/6.

By OSWALD J. RANKIN.

Dozens of circuits drawn pictor-
ially as on this page appear with
suitable explanations.

The book is No. 8 of the Radio
Press Series, and is obtanable
from all booksellers.
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frequency potential exists the cone
denser should be inserted so that
the moving vanes are connected
on thelower potential side. Thusin
a tuned anode circuit the condenser
should be wired so that the fixed
vanes are connected to the valve
plate, and the moving vanes to high
tension positive.

Similarly, an aerial tuning con-
denser should have its fixed plates
connected to the aerial and its
moving vanes to the lower potential
side in order to reduce stray
capacity effects.

By observing this simple rule of
connections hand capacity effects
will be neutralised to a large extent
and many sources of trouble will be
avoided.

TOo

gg fL. T._g ’—H. ’rn«»

Fig. 6.—Cutting out a note-magnifier following a detcclor velve.

6.4
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For the Absolute

Beginner

|
\ - A helpful article to all who have just
| succumbed to the most fascinating

Tue WireLESS CONSTRUCTOR

of all applied sciences.

OME wireless is divided into
two classes. There are

those who are only inter-
ested in broadcasting and the
reception of music, lectures, con-
certs, news items and so on, given
out from the several broadcasting
stations dotted about the country.
There is another class which is
primarily interested, although only
m a non-professional manner, in
the technicalities of the subject of
wireless.  This latter class is inter-
ested not only in broadcasting
but in the thousands of the other
kinds of signals and messages
which are being sent by wireless,
such as messages from transatlantic
stations, from ships, from aecro-
planes, etc.

Wherz do You Belong ?

Whichever class you intend to
belong to you must know some-
thing about the subject. The best
way of acquiring this is to buy, in
the first place, the two very simple
Little books ““ Wireless for Al and
“simplified Wireless.,”  You should
try to get in touch with someone
who has already installed a wire-
less receiver in your district. If
possible, get in touch with a member
of the local wireless society, and,
preferably, join this society your-
self. The fees are small and no
techinical qualifications are neces-
Sary.

Having got some general ideas
on the subject you may then ask
vour {riend’s advice as to purchas-

ing a wireless receiver. If you are
only interested in broadcasting you
might, if you preferred, go straight
to a wireless dealer of standing and
ask his advice, telling him your
needs and the amount you desire
to pay for your set. If you desire
to take up wireless experimenting,
or to make your own wireless
receiver, you should most certainly
get in touch with another wireless
experimenter.  Your first real step
will be to buy a licence from any
Post Office. This licence will cost
you 105,
Join a Society

The golden rule for experimenters
is to join a wireless society.
Another rule for the would-be

e e S RS S 7T, . M NN RENSES Ry
R R S AR ””y_z ~///l/

IS THE BRIGHT
EMITTER DOOMED ?

) Messrs. ECONOMIC I[]‘ CILRIC, Lid.,
10, Iifzroy Square, W.r.

Leigh-on-Sea.

August 2nd, 1924.
Dear Sirs,

I am wriling to express sty appreciation of your “ DEXTRAU-
DION " VALVE. Words, however, are hard to find alequalely to
describe v~ur marvellous production, Without any doubt it 1s the
wiosi wonderful valve in the world, Properly handled and advertised
1t should, and will, supersede all othey dull emitters, while the man
who shllfwrmsls inusing a bright emitler should LIGHT HIS HOUSE
WITH CANDLES to be consistent.

As I write I am listening {o 5 xx almost {oo loud for comfort, ani
the most strenuous cfforts in almost total darkness have failed to
detect a glimmer of light proceeding from the filament. ~ In the absence
of measuring instruments I can only guess the voltage lo be aboul
o.4. The (qulliy of the music must be heard to be appreciated, and
will be a revelation to all but crystal users.

Might I suggest that you take full page adveris. in all the wireless
journals, out of kindness lo listeners-in who ave using antiquated
and greedy 3 v. .06 valves ¢

’//// //ﬂ/

//////

‘XTM(IDION’

DULL EMITTER

The ¢ DEXTRAUDION
is the lowest consump-
tion valve in the world-—
1 volt at .1 amp—
The plate potential
is from 20-60 volts,
and the amplification
factor 10

Yours fmtlz/ullv
W. T, Poller.

The ‘ DEXTRAUDION *’ is a splendid Detector, also H.F.
and L.F. amplifier, functions in all kinds of cn'cuits and gives
strength of reception equal to a bright emitter !

The price is 21/-,

—————————

. 40 Page Radio List with full particulars of the
Absolutely n‘!l}'“f‘{'“" ‘“ DEXTRAUDION >’ and ‘* XTRAUDION *’ Valvss,
phonic and distortion- also Complete Sets, Components and Material sent

& Tess ! post free on receipt of 4d. in stamps.

.
Head Office @ Showrooms : Telephone ,
Economic ELECTRIC LIMITED  io.rizrov seuans, 303, Euston R, mussuni
LONDON, W.1. N.W.1. 1055.
] T SEENNEE N AT AT BN SRR AN RO

In replying to advertisers, please mention T WiIRELESS CONSTRUCTOR,
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, RADIO
COMPONENTS

Profusely illustrated twelve page CATA-

LOGUE just out. I your dealer cannot

give you one send us a eard with his name

and address to receive it direct FREE
and POST FREE.

Prov, Protected.
CAM - VERNIER
COIL HOLDER

Price. @ /=, cn base 1/= extra.
‘With Reaction Reverse and Shorting
Switchincorporated, 12,86, Postage 4d.

STANDARD COIL SOCKETS

Flush fittiag
1/~ each

E Postage 24,

INSULATED
VALVE
SOCKETS
Set of 4, one

red for plate,
1/-. Postage 2d.

DTy

BLACK
INSULATION

NOILDAS

PANEL COIL
HOLDER

(no base).

Back. con-
nections
elimin-
ating flex.
2 way 3/-,
3 way §/-,
NP o
extra.

Post  3d.

Drilling template with all.

If\ our dealer hasnot gotthem v ¢ send post
ree if you mention his name and address,

G OSWELL
ENGINEERING €O, LTD.,

12a, PENTONVILLE RD., LONDON, N.1

Liberal Trade Terms. 'Phone : North 3051,

- masts.
a5 it is called, set up invisible wire-

 come from

broadcast receiver is to talk to an
experimenter who already has a
set installed. We hope that our
advice will not be considered
interested H we advise vou to take
in a good wireless periodical and

to bay good authoritative books

on wireless,
The Aerial

Having made, or bought, your
set, the next thing to do is to fix
up your wireless aerial, and this
will only call for a little common
sense and a little time in reading
the aerial section of the two litile
books mentioned above.

‘“ Range '’ Explained
A wireless transmitting station
consists of special apparatus, which
sets up electric currents in a length
of wire slung up at as great a height
as possible—usually between two
The currents in this aerial,

less waves  which travel in all
directions.  The distance these
waves travel depends upon the
power of the transmitting station
The waves may be received by
the receiving station wiieh consists
of very much simpler apparatus,
usually, and an aerial wire shung
up, generally, hetween the house
and a tree, or between two poles, or,
tn fact, in any other way. The
receiving aerial for broadeasting
and experimental work is usually
about 100 feet long. When the
receiving station is being operated
the wireless waves from the trans-
mitting station are caught by the
aerial wire, producing electrical
currents which operate the receiving
gear and cause buzzing noises,
speech or music, according to the
nature of the transmissions from the
transmitting station. These noises
telephone receivers,
or what is known as a loud-speaker,
which is somewhat similar to a
gramophone horn. The telephone
receivers are somewhat similar to
the telephone receiver ear-piece
on the ordinary telephone. Any
number of wireless receiving stations
within a certain range of the trans-
mitting station may be able to

| pick up the messages from that

transmitting station.

What is Selectivity?

It may be asked whether, as so
many wireless transinitting stations
are working in the world, there is
not a jumble. The reason why
there is not a jumble is that the
transmitting  stations send out
different kinds of waves, and at
your receiver you pick ovut the
particular kind that you want to
receive,

"November, 1924

Wireless waves are somewhat
similar to the ripples produced on
the surface of a pond when a
stone is thrown into it.  These
ripples travel outwards in all
directions, as do wireless waves.
The wireless waves, however, are
invisible. When one person speaks
to another, the speech is com-
municated by waves in the air—

sound waves. When a wireless
transmitting  station  transmits,

somewhat similar waves are set up,
but they are not heard by an
ordinary person in the ordinary
way; they require a speciair eceiving
apparatus to make them audible.

Wavelengths

Different transmitting stations
send out their messages with
different kinds of waves, These
waves ditfer from each other in
their length ; the length of a wave
1s the distance from the crest of
one wave to the crest of the next
wave. The receiving apparatus
may be tuned-—that is te sav,
adjusted—so as to pick up only the
waves of a certain station. When
ditferent strings on a piano are
struck different notes are sent out.
Perhaps one note will be high
and another low. The difference
between these notes is that the
sound waves in the case of one note
differ from the sound waves pro-
duced in the case of the other note.
The human ear can tell the differ.
ence between one and the other.

The Morse Code

In the same way, a transmitting
station may be arranged to send
its signals on one note or on another.
The wireless receiver is also able to
distinguish between the different
wireless waves, and it is pessible
so to adjust the apparatus that only
the desired waves will be received,
the others not being made audible
at all. By giving different stations
different wave-lengths to work on,
it is possible to be able to pick up
at a receiving station waves from
hundreds of different wireless
stations.

Most ordinary wireless business

messages are sent in the Morse
code, which consists of short and

long buzzes known as dots and
dashes. These are arranged in a
special manner torepresent different
letters of the alphabet. The broad-
cast listener will not need to learn
the Morse code at all, but if he
hears buzzing noises in his receiver
these will probably be due to him
hearing messages being sent in
Morse code. The ordinarv music
and specch comes through just as
if one were in the same room ag
the artist.

63 In rveplying o advertisers, please mention Tur WIRELESS CONSTRUCIOR.
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Easy to Begin

Wireless broadcasting is sent out
from stations having a room in
which the actual artistes appear.
Unlike the case of the gramophone
it is not possible to pick and choose
one’s items. ‘Therc is a set pro-
gramme each evening, just as in
the case of a concert.

If vou do not know much about
wireless, do not be alarmed. The
person taking up broadcasting
needs no technical knowledge. The
person who intends going in for
experimenting can start straight
away with only a small amount
of technical knowledge which lhe
can pick up from the two books
mentioned above.

Tur WireLESS CONSTRUCTOR

ment perhaps another station will
come in. If vou lived in London
and vour receiver was adjusted to
receive 21,0, which is the call sign,
or telepl onz number, as it were,
of the I.onlon broadcasting station,
vou would have to have a different
adjustment if vou took vour set
to Birmingham and wanted to
receive that station, even if you
worked on an exactly similar
aerial,

A valve set is a set which uses
a kind of electric lamp known as
a valve, This wvalve has four
prongs, which fit into a special
valve holder, and it is necessary
to provide two kinds of batteries
to work a valve set. One battery

is usually an accumulator which

At a wireless outing. Wireless societies do a great deal
of useful work. Yeu should join,

Valve and Crystal

As regards the apparatus used
in receiving, there are, in general,
two classes of wireless receivers.
We, first of all, have the crvstal set
and we also have valve sets. Some
valve sets also nse crystal detectors,

A crystal detector merely con-
sists, in its simplest form, of a
piece of mineral on which presses

a light wire spring, generally
known as a “cat’s whisker.”

This crvstal detector is fitted in a
box which also contains a coil of
wire called the inductance. Means
are provided for tuning the crystal
receiver to the particular broad-
casting station which vou desire to
receive. On a certain adjustment
of the set one station will be
received, while with another adjust-

DPress

can be recharged with electricity
at suitable intervals; the other
battery is called a high-tension
battery and gives about 6o to 100
volts, These high-tension bat-
teries will last several months and
are then useless and a new one
Tequires to be bought,

Books You Need

It is really impossible to enter
into a detailed technical explana-
tion of wireless in a magazine of
this kind. The best thing you
can do, unquestionably, is to buy
the first two books of the Radio
series called, respectively,
Wireless for All (price 9d.) and
Simplified  Wireless (price  1s.).
These two books, the second one
of which i1s a sequel to the first,
are written by Mr. John Scott-

REGISTERED TRADE MARK

Adjustable Phones
are still the best

MAGNETIC
SHUNT PASS.

Firstly :—

LAM T NATED
POLE SHOZS

Because the Pole
Shoes are laminated,
thus minimising
eddy currents.

Secondly :—
A Magnetic Shunt

Pass 1s provided
which eliminates
distortion.

Thirdly :—
The Vernier Adjust-

ment is perfect in
its action.

THESE ADVANTAGES ARE
EXCLUSIWE TO ‘'ULTRA.”

Ask your dealer for them

20/ - s e

Shou'ld you have any difficulry in
obtaining same write direct to

Messrs, EDWARD E.ROSEN & CO.
158/160, City Road, London, E.C,

with the name of your Dealer,

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 69
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Taggart, . Inst.P., AM.I.E.E,, the
Editor-in-Chief of Radio Press
Timited, the publishing firm which
produces THE WIRELESS CONSTRUC-
1oR, Wiveless Weekly and Modevn
Wireless. These two little books
have had an enormous sale and
they presume not the slightest
knowledge of electricity, so that
the absolute novice can understand
the rudiments of wireless.

About Valves

If yvou want to know something
about valves and how they work
vou cannot do better than buy a
copy of Radio Valves and How to

Use Them, by John Scott-Taggart,
I Inst.P.,, AMIEE.

If you are out to make your own
wireless set you will do well
to build one of those described
in the pages of this magazine.
Every set is personally guaranteed
by the Editor and by the proprie-
tors of THEWIRELESS CONSTRUCTOR.
The actual sets may be inspected
at our London Offices at Melbourne
Buildings, Bush House, Strand,
W.C.2. A subsidiary company of
Radio Press Limited, called Radio
Press Service Department Limited,
will, on the payment of a small
fee, test vour set if you do not get

November, 1924

good results, and, if desired, will
put the set right for you. You,
consequentlv, can have absolute
confidence when vou start building
a Radio Press set.

A Final Word

Our final advice is, worry your
wireless friend. If you haven't a
wireless friend, make one. Wire-
Iess experimenters are thoroughly
good fellows, as a rule, and will
gladly give you advice, but don’t
worry them over things you can
read about in booklets costing
only a few pence. It is not fair
to them or to yourself, ’

A ADDMDADAALAAAADADAAMADAADALAADADADADAAAANDNAALAAANMAADD A ANDDABAANLMAY,
> '*

4 . A Useful Vice for Holding Panels

4
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O hold a panel of ebonite so
that its edges may be
cleaned up israther beyond

the scope of the engineer’'s vices
usually found in the ordinary
workshop, and the writer has
purposely designed this vice to be
described to overcome his own
difficulty in that respect. A piece
of wood, 3 ft. long, 1 ft. wide and 1

Fig. 1.—The vice in place.

in. thick is required for the base-
board, and may be purchaseld very
cheaply at the local timber vard.
Your smaller pieces of oak, % in.
thick, 1 in. wide and 6 in. long, are
also required, Four wedges should
be purchased ; those sold for pre-
venting windows rattling are useful,
as they also have a small length of
chain attached to them as shown
in Fig. 2, so that they can be
affixed to the base and are not
casily lost.

How to Fix the Base to the Bench

The base is secured by four good
sized screws, 2%in. No. 10’s, near
its upper edge, to the edge of the
bhench or work table. The smaller
pieces of oak are drilled witha % in.

hole, through which passes a 2 in.
No. 10 screw into the baseboard.
The complete baseboard is shown

Washer

Fig. 2.—Wedge detalils.

in Tig. 1 holding a panel ready for
edge cleaning. Fig. 3 shows how
the clips should be cut and drilled.
The edge marked A should be
rounded off so that the thin end of
the wedge may quite easily be
pushed underneath.

How to Use the Vice

The method of using the vice is
as follows :—The panel is tem-
porarily laid against the baseboard
and a pencil mark made round the
panel.

IFFour gimlet holes are made in
suitable positions (see Fig. 1) and
the clips (Fig. 3} are screwed to the
baseboard. These should not be
screwed down tight, but sufficient
room left so that the panel slips in
underneath. The panel is placed
in position and the wedges pushed
home tightlv. Tt will be found that
the panel is held extremely tight

- 6" ]

hd
i

i

\
w/’ — /7

" Fig.3.—The clips which hold
the panel in position,

0
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and will not slip about when
pressure is applied to the edge.

The little safety chains should be
secured to the edge of the base-
board by means of 1in. No. 4
screws.

Another Use for the Vice

The same idea may be applied to
the top of the bench for cutting
ebonite or drilling panels. The
wedges and clips can at the same
time hold the drilling template in
correct  position. It pelished
material is vsed little picces of felt
should be glued to the faces of the
clips to prevent scratching the
surface,

A Famous “Fan’”’

Jackie Coogan is just as
keen on wireless as most
young men. Hereheis seen
sending a wireless telegram
from the “Leviathan.”
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sets than Mr.

Some Common Faults in
Beginners’ Sets
By G. P, KENDALL, B.Sc.

No wireless (’I”})l’rl has greater experience in handling beginners’
r. Iscnd(z/! B.Se.,
I{mho Press Infmmatwn Department.

the well-known chief of the

DO not wish the title of this
article to convey the im-
pression that faults are com-

mon in sets built by beginners,
since this is far from being the
case, and 1 hope I shall not pro-
duce a feeling of apprehension
in the mind of anyone who may
be considering the building of his
first wireless set. As a matter of
fact, a very 'wide experience leads
me to believe that faults in the
working of a newly finished receiver
are as common among the sets
made by experienced constructors
as among those produced by re-
lative novices. True, the novice

is apt to make little slips that an
experienced  man  would have
avoided, but on the other hand
the former generally follows out
the design to which he is working
with great accuracy, indulging in
no departures from the speci-
fication, and therefore his chances
of success are usually considerably
higher than those of the man
who feels himself confident to make
considerable modifications in every
small layout,

Follow the Design,

So long as the beginner will take
a good design and follow it out

accurately, he need have no fear
of anything except quite trifling
troubles in the finished receiver.
The chances of such troubles, it
should be emphasised, are remote,
and I think it as well to state at
the commencement of the article,
that it will be devoted to the
troubles of sets properly designed
which fail to give expected results.

Now, when a new set has been
made, and fails to give the ex-
pected results, there are three
principal ways in which it may
behave. In the first place, there
may be an entire absence of signals,
which is, curiously enough, the

Make Your H.F.

able efficiency ;
set into a

control.
P so close to oscillation point,

Super’

coils instantly

3/0.

THE NEW RADIAX REACTION UNIT

valves Effici
The New Radiax Reaction Unit (Regd.) achicves a remark-
with perfect control can be used on any
transformer, but in conjunction with
Transformers or Tuned Anode Cc
'—without the super's di
Probably no other method will enable coupling

without >

intes rchangeable,

2
ant. concentrated experiment
portions of primary and
Step-up, which is
Vi

the RADIAX HF.
aquality ebonite with

2 h()()

istortion or

radiation. Height is instantly adjustable. With one- For two or more stages H.I.
hole fixing, perfect finish and guaranteed uniforr t\ 500 metres, Tuned Anode Coil over 500.
suitable for 300-1,600 metres, the price is 6/9. E Semi-Aperiodic Anode Goil untuned. T

100-300 3/3, 1,600-4,000 amplify and doeesn’t seif-

1/6 cach extra over goo

Radiax Receiving Se ts.

Tapped Anode Inductance.

- Designed as part
of our Registered
Reactance Sys-

Exceedi

Sften talked of but seldom obtai
wiable Condenser the marked wavelength range is
all surfac

INSTANTLY FITTED TO ANY PANEI.
The New H.F. Transformers and Tuned Anode Coils are the result of two years

and experience on H.F. Valve (onp]mgx The pro-
secondary provide a definite and effe ‘¢ potential
. Tuned with a .ccozs
guaranteed. I’ost Office
nachined prevents le

it makes an average <
N T reaction results use Anade Co above 1,600 metres, .
feultics of <18, 3/6; 170-330, 3/6 ; 300~500, 3/6; s500-900, 4/3 ; )oo 1 boo 4)9;
1, 7(70‘2,()4)0 S 16

1, oon 6/6.

Tuned Ancde Inductances same range and prices as Transformers.

use Radiax Transformers on first stage up to
or sccond and further stages Radiax
is gives a perfect system which does
Prices 9d. cach extra up to goo metres,

oscillate.
metres,

_ Complete or in parts, or 3d. stamps 8¢

RADIAX Duplex Basket Coils

Far more efficient than honeycomb or any other type of coil.
strong and rigid, mounte 1 on standard ebonite plugs.

k LISTS AND ( GATALOGUES —Dlease send stamp for sectional lists and descriptions of f (1) Reactance and H.F. Couplings ; (2)
full (ata!ogu(

Cudmg Accessoric d Comromnts

vernier
Condenser.

Both knobs deeply

tem, is a most No. Price. Wave- No. Price. Wave- fluted, ensuring easy
convenient Tun> leneth N leneth. control. Vernier
ed Anode unit o ., ° indicator shows
for 180 - 3,000 25 1/6 350 100 2 ;19 1350 position and makes
metres. It is per- 35 ‘/,9 450 150 3/ 2000 the finest tuning
fectly made and 30 2»‘," 650 200 3.9 2600 simple. Their high
calibrated, while 75 2/3 900 250 46 3200 overall efficiency
its neat dead-end switch brings in the X , 300 56 4000 enables hitherto
scetions one at a time, 28 /-, . == __ Complete set of g for 25/-. impossible  stations
LF. intervalve Transformers, YOUR DEALER CAN SUPPLY ALL RADIAX COMPONENTS. to be tuned in
The Power-Plus will give CONDENSERS (Fixed).—.0002, ACCUMULATORS.—-High  grade, = readily.
tip-top amplification and :0003, .0005 OF 001, ¥ /- each. our name on each one guarantees Best Best  Cheaper
thorough satisfaction. With cartridge type grid leak 2 /8. reliability. Quality. Quality, Quality,
All usual and reasonable CONDENSERS (Mansbridge).—Ior : 2-volt, g-volt. C-volt. With™  Without Without
tests are made of every HL.T. Batteries, etc., .5 mfd., 4/~ 40 amp. 11/6 19:8 27/9 Capacity Vernier.  Vernier. Vernier,
transformer, —and ~ we 1.0 mfd.,, 4/6, 2.0 mfd., 5/6. 60 amp. .. 18/~ 25/- 368 ~001( . 12/~ 83 /=
guarantce it for ordintry IF YOU WANT TO BUILD YOUR OWN SET GET OUR Lists 000 wooooh-o 88
ages on Ay ND ADOPT A RADIAX DESIGN Rad 10, ‘ !
Type or D.E. valve, ANL ’ ‘ SIGN. Radiostat.
14/6. With nickel A universal
fittings 15/6. The H.D. fidlament e-

RADIAX, Ltd.

A very fmc transformer ance, infin-

of %llght v different form. - mnb]

Fully guaranteed for use up to 13,30 41, Rafio Hﬁufe, Pe}'cy s&reet, RADIAX Suitable for
volts B . ve /8 - : ordinary or &=

R.I. Transiormers .. .. . 25/~ Totlferhim Court Rd., Landan, W.1. DB, valves.

Telephone Transformers . . 13/6 3 min. Tottenham Ct, RA. & Coodge St. Tube Stations WE_SATISEY YOU Price 2/9.

In replying

to advertisers, please mention TAE WIRELESS CONSTRUCTOR.

Barclays Ad,
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easiest kind of trouble to deal with.
Secondly, the set may give weak
signals-with an absence of distant
stations, while in the third case
it mav give fairly moderate signals
but to an accompaniment of
howling or crackling noises,

=
Ve

N

7 777

A First Step.

The first step in any one of these
cases 15 to determine whether the
fault is actually in the receiver
itself ; in the accessories: or in
the aerial or earth connection.
The accessories may consist of the
telephones or loud speaker, the
high and low tension batteries, and

the valves. The voltage of the
high and low tension batteries can
be measured when they are actually
giving current to the set, if you
possess a suitable voltmeter, but
this is not the rule and by far
the best method of testing is to
substitute other batteries for them.
Similarly, the valves can only be
tested by substitution, and the
same may be said of the telephones.
If no other accessories are available
for testing, it is usually possible
to try one’s own upon somebody
clse’s set, which methed is almost
as good.

Aerial and EFarth.

The only real test of an aerial
and earth, again, is that obtained
by trving upon them a receiver
whirh is known to be in perfect
worf{ing order. Incidentally, a
word of warning should be issued
here to those who come to
the conclusion that any given
set is not working proverly simply
because the owner is at first unable
to pick up the more distant stations,
The operating of any set is un-
doubtedly an art. It can be
quickly picked up but nevertheless
must be learned. Therefore, do
not expect to pick up all the B.B.C,
stations with vour first single valve
set within  half an hoar.
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As soon as the necessarv pre-
liminary tests have been completed,
and they have proved that the
trouble is actually in the receiver
itself, it is then necessary to come
to some conclusion as to the
tvpe of fault which is likely to be
present. If the trouble is an entire

RIS

absence of signals, the most likely
cause 1s—a mistake in wiring ;
an imperfectly soldered joint ; or a
defective component. Weak signals,
on the other hand, mayv also mean
defective component, such as a grid
leak of too small a value, a condenser
with leakyv insulation, or an ebonite
panel of poor quality, but all these
troubles are ones that the beginner

The resistance and capacity in this
most vital part of your receiver is
determined by the spacing of the
valve-legs, The inefhcient  valve-
holder hicreases the capacity and
lowers the resistance by reducing
the distance between the valve
scckets. The HUT.C. Valve IHolder
desi contacts to be wilely spaced.
Resistance and capacity is therefore
kept down te that of the valve.
Lspecial v wseful for plug-in H.F.
T ransfors er.

HIGH %{IG%O];HORITY

VALVE HOLDERDESIGN

Mr. John Scott-Taggart, F Inst.P,, A.M.LE.E,, writes in the
September issue of MODERN WIRELESS on ““ Multi-Stage
High-Frequency Amplification.’’

‘“Much can be dome with the ordinary tvpe of valve,
provided a suitable valve holder is wused. Quite apart
from other merits, the widely-spaced contacts on certain
types of special valve holders are particularly suitable
for high-frequency work. The ordinary arrangement where
the socket pins are very close together, the nuts and

LENGTH = 2%

washers being frequently conly a matter of 1/106th inch HEIGHT =« 24
apart, are entirely unsuitable for hish-frequency, OR,
)

IN FACT, FOR ANY OTHER WORK.” You may buy HT.C. Transtermers
with confidence, although the price is
Type A (above panel), Template Supplied 1/8 low. There is no reason why vou should
Type C (below panel), Template Supplied .. 1/6 incur greater cxpense with the hope
Type A (above panel), of seeuring better results. Extreordinary
This model especially appeals to British and Foreign Patents Applied For, ca!ro "expegtded 'ppondth_eir ﬁ:t‘s;gn; and
those  who prefer  above-panel 3 C ¢ Pro X he . 7 ; : refentless inspection duriny thelr con-
mounting, b P See you get H.T.C. Produets The trade should bear in mind slruction and of the materials wsed,

from your dealer. If you would
be certain of getting improved
reception  insist  upon  them.
Remember, if he cannot supply
we are pleased to send them

T
i

that H.T.C. Products are scientifi-
cally designed. Every product
contains definite improvements
which give better

preclude any possibility of manufacturing
fault. The design of the H.T.C.is such that
all conditions are favourable and it oper-
ates efficiently in all circuits. They are de-
signed to give power combined 1 5

with purity of reproduction, Price / -

reception.
Ask your local factor or write
direct,

If your local dealer cannot supply write direct to :

H.T.C. ELECTRICAL CO., LTD.

2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12,

Trade Enquiries Invited.

The special advantage of this |
type is the method of mounting i
—blow panel.

Type 6 (below pane}), glﬁ

TrLEPHONE : Battersea 374

m
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cannot very well deal with for him-
self, and no doubt his best course is
to take the set along to the Radio
Press Service Department at No. 2,
Melbourne Place, Strand, W.C.2,
and leave the matter in more ex-
perienced hands than his own,

Noises may again mean a de-
fective component, such as a grid
leak; anode resistance, partially
broken down intervalve transformer
and so on, but by far the commonest
fault of all ts a defective high-
tension battery, a leaky panel or a
film of some conductive material
such as is used in soldering upon
various parts of the panel and
componerits.,
: Obscure Troubles.

We will now proceed to consider
some of the most common faults
to- which the beginner should

TaHE WIRELESS CONSTRUCTOR

are not nearly so good as those of
the bulk of the material. This is
the result of a certain process of
manufacture, and a definite rule
should be marde that all one has
to do is to rub off the surface
skin of every panel, with fine emery
paper. The result, it should be
noted, is a very fine matt finish,
and a safeguard against leakage.
The only case when this need not
be done is when ebonite is guaran-
teed fres from leakage, anid can
then bz used in its original form.
The main results of leaky ebonite

are weak signals, flat tuning, and.

crackling noises,
Wiring Mistakes.

It is not often that one finds on
test that a mistake has been made
in wiring, when the set has been

Since such risks are unpleasant,
it is really well to adopt con-
siderable precautions in checking
the wiring when the set has
been completed, and before it
is tried. The same procedure
should be followed when it is
realised that a set does not
work, probably because it is a
wiring mistake that has been
made, by checking off each wire
with the wiring diagram or blue
print,

A Good Plan,

Tay out the blue print beside
the panel, when the latter has been
placed on a table with the under-
side turnad upwards and proceed to
compare each wire with the corre-
sponding line upon the ‘blue print,
and when you have satisfied your-

give his attention
when he first rea-
lises that his set
is defective. I,
after paying at-
tention to the
points which we
are now going to
discuss, it is still
giving trouble, he
will be well ad-
vised notto worry
himself with the
more obscure
faults, but to
take advantage
of the Depart-
ment provided by
the Radio Press
to deal with such
cases,

Bad Ebonite.

A fault which 3
is more likely to °
be found in sets
built by novices
than in those of the more experi-
enced constructor is that of poor
insulation upon ebonite panels,
since the novice may be, in most
cases, prompted to buy ebonite
of some unknown origin in which
there may be a high percentage of
foreign matter, such as ground-up
slate, which is incorporated simply
to make the ebonite heavier, and
without regard for its insulating
properties. The obvious pre-
caution is to buy ebonite only
from some firm which we know,
or better still to obtain one of the
brands which are marked with the
manufacturer’s name.  Leakage
may also occur from an ebonite
panel which is composed of sound
material, simply because the con-
structor has not seen a word of
ardvice that much ebonite is turned
out from the works with a shiny
surface whose insulating properties

In some districts one may see “frame’’ aerials hoisted this way.
It is doubtful whether there are any advantages.

marlde up from one of the Radio
Press designs, which always in-
corporate a particularly full and
clear wiring diagram. However,
mistakes do occasionally occur
and it may be of use to deal
with some of the methods of testing
such faults,

By wiring faults I mean the
connecting together of two parts
which should not have been so
connected or the omission of some
connection  which the wiring
diagram indicates should have
been included. When a mistake of
the former character occurs, one
is likely, if the result is merely

an absence of signals, to find
two points which will either

short circuit the batteries, or have
the effect of putting the high tension
supply across the filaments of the
valves connected together,

self that the wir-
ing agrees in
every detail with
the copy of the
blue print, trace
or otherwise en-
dorse that line
upon the- dia-
gram, or separate
it by going over
itwith a coloured
ink. In this way
you can proceed

until every line
upon  the Dblue
print has been
marked out

carefully and
you can feel fairly
positive that you
have compared
the whole of th:
wiring. There 1s
just a possibility

that there may
be a wire too
many upon the
set, however, in this method
of checking. It could have been
revealed in the wiring pro-

cess, nevertheless, by adopting
the reverse procedure to that
we have just detailed. When lay-
ing out the wiring, as each wire is
put into place, the corresponding
line upon another blue print should
be crossed out, and in this way
care can be taken to insert no wires
for which a line cannot be crossed
out upon the diagram. Possibilities
of error are therefore practically
eliminated,

Bad Soldering.

Here we come to one of the
great pitfalls of the novice,
namely, the soldering of joints,
Soldering is always to be recoin-
mended, since if it is properly done
it makes a really sound and per-
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CONSTRUGST THE ALL CONGERT de LUXE for
£9-9-9,

manent job of the wiring, but it can-
not be denied that it is one of the
greatest difficulties to the beginner.
No one should undertake the wiring
of a set without some preliminary
practice with the soldering ap-
pliances and the novice should make
himself fairly proficient in the
making of simple joints before he
undertakes the work. It must be
remembered that it is quite possible
to cause one wire to adhere to
another by solder without actually
effecting a sound electrical con-
nection. 1 have seen very many
cases of sets which only give
the poorest of signals and are much
troubled with noaises, upon which
half-a-dozen joints existed which
looked fairly sound, but which gave
way upon being given a sharp pull
with pliers.

A Peculiar Fault.

Upon investigation it  was
then found that although theparts
had been adhering, there was a
film  of flux Dbetween them,
which effectively prevented the
proper flow of current to the correct
point.  The remedies are to
thoroughly clean all surfaces which
are to be soldered together, to tin
them properly before attempting

to join them, and to use a really hot
and clean soldering iron.
Remember that although high
resistance joints, such as are pro-
duced by poor soldering, may not
complete]y prevent a set from
working, yet nevertheless a series
of such joints may proluce bal

effects  such as flat  tuning,
refusal to  oscillate, distortion
in  resistance  capacity-couplel

low-frequency amplifiers,a.11s5 on.

Dfective Componenis,

The wireless market at the
present time is flooded with com-
pounent parts of nam-cless origin,
anl there is a real risk to beginner
and experieaced coastructor aliks,
of purchasing compoaents which
are practically valueless as wireless
apparatus, unless somz rule is male
to purchase only from reliable
firms, such as thiose who alvertisz
in pages of this journal.

Shoddy Condensers.

One of the commonest causes of
trouble, for example, are the cheap
and shoddy-looking fixedcondensers
which can be bought from tod.
upwards, from certain wireless
dealers. I have known ilnumerable
cases of trouble directly traceable
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to these condensers,
which I have opened I  have
found that the casé contained
nothing but a mass of wax, and no
plates or dielectric  whatever.
Then, grid leaks are a possible
source of trouble, and lere again
the precaution should be adopted
of buying only those of well-
known manufacturers, A grid leak
of incorrect resistance, will give
weak signals, uncoatrollable re-
action, tendency to howl, and also
dlthI‘LlO‘l. A Dbadly mads leak
may alsy give great trouble by tha
production of crackling and rustling
noises

and in some

Take No Risks.

There is not much that the
novice can d» when lie com:s to the
conclusion that some of his com-
ponents are open to suspicion,
since the testiny of the dftld&"
requires a certain amount of ex-
perience and elaborate apparatus,
For the cheaper parts the usual
substitution can be appliel and
this is advisel. Such things as
low-frequency trausformers, on the
other han‘l, are too expensive to b2
treated in this way, and here again

the

service of

our Department

should be sought.

CONSTRUCT
YOUR OWN SET

nt

L

y

AnS.T. 34 with Resistance Coupled Note Magni fier sgmasgnucr THE 4- VAL\H(EI nfﬁ:}!" f . 79;
as described in Modern Wireless (October) issue. £
1 Sloping Cabinet 18 0
1 Ebonite Panel, l)ullLd and l ngrmcd

14 by 10 by i . . 15-0
1 2-Way. Coil Holder . 9-6
1 Coil Plug .. 1-6
3 Lissenstat Minor 10-6
1 Variable Condenser .0005 and Vernier 12-6
1 0003 And Vernier 11-6
3 H. T C. Valve Soclscts t e . 4-6
1 Dubilier 100,000 0hm Resistance 5-8
2 = nugohm Teak .. 5-0
1 hnsbrxdﬂe Condenser .25 mfd 3-8
2 Dubilier ” o2 mfd .. 0
1 ” o 0063 mid 2-8
1 " . 0001 mfd 2-8
6 Yards No. 16 sjuare section T.C. wire 9
14 Terminals (Lac juered) complete 2-8

£5-11-5 y ;
y CONSTRUCT THE SIMPLICITY 23-VALVE for

3/-

No.
No.
No.
No.
R.P.

per b, post free.

No. 16 D.C.C. wire for P, W. Huarris Crystal Set (September issue)

3 . in Simplicity 3, ALLC
(Eavelope No. 4.} Send stamp for Hlustrated List and set of lcaflets dealing with 3*;Xe““%m‘&at&?&’“5y I;{ln'ﬂex( O%iﬁrteﬁé
S.T. 100, 4-V. Family, Simplicity 3, All-Concert-de-Luxe, Trans- T 2-way 96, 3- “way 12/
atlantic V., Purifiex, Omni, ctc., ¢tc. Post” 6d. ' When ord: oring
RADIO PRESS ENVELOPES. Please state name of set.
Carriage and Packing free on retail orders value £2 or over, (NI IR - - - - <~---cceme e

Post free.

. 8T.100 .. s .. /8 MAGNUM TAPPED (OIL.
2. 4-Valve Family .29 BURN E"JONES & CO., Ltd., No. 1 12/6. No. 2z 15/-
3. Simplicity 3 .. 2/9 . No. 1 eqm»a‘ent to Nos.
4. All Concert-de-Luxe .. 2/9 Magnum House, 288, Borough ngh Street, 5 ngﬁ?;a?élfi‘égw3ﬁs c?gg
No. 2 equ Nos. ,
Hot Pad Transfers &d. 'PHONE HOP 6251, LONDON’ S.E'l. 150, 200, 230 Plug-in colils.

£4-11-8

(Envelope No. 3.)

MAGNUM COIL HOLGERS.
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—as simple as a child’s transfer

[}
Get a Set

The new method of marking the panel.

HE new method of marking the panel—in preference to
engraving—is by using Radia Press Panel Transfen.
A hot cloth and a pair of scissors are the only * tools ™
required. This is how the job is donc: remove the stiff
protective covering from the face of the transfer (as in the
photo), cut the label required, and lay it face downward upon
the panel in the exact position it should occupy. Heat a
cluth pad and press the tranu[cl’ in Girm contact w;lh t].c puw'[,
It will immediately adhere, and the paper backing can be
removed. A few minutes will see the whole of the panel
clearly marked quite as neatly as engraving at a fraction of its
cost. The Radio Press Envelope includes every possible
title it is possible to think of, together with many duplicates.
Cet one to-day from your Bookseller and complete your
existing Receiver.

Radio Press Ltd.
Bush House, Strand, W.C.2

D

PER SET.

ASK FOR: “RADIO PRESS
Panel Transfers”

Cridbart dd. 15 6.
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THE MASTER TRANSFORMER.

ES—18 micro-microfarads, the lowest self-capacity of any transformer in general use,
it eliminates the chief cause of distortion and enables a greater degree of ampli-
fication to be obtained at the higher frequencies up to the useful range of audibility.

The internal construction is so different, the primary and secondary windings are each
split up into six sections, the primary being placed on the outside of the secondary. Con-
sider the advantage this method must have over the usual system, where the coil is wound
higgledy-piggledy over the whole core. The National Physical Laboratory have tested the
New Ri., the results have been published in the Press, and all particulars are available
for your inspection.

Buy The Transformer designed and built in every detail to approach the ideal,
1.—Correct induetive values o! primary and secondary windings.
£—Minimum hysteresis, capacity, and leakage losses.
8.—Low self-capacily between and across windings.

4, —Efficient iron circuit.

5.—High insulation between individual windings and ocore.
8, —Maximum mechanical strength and Ifreedom from breakdown.

A year's guarantee, and one R.I. Transiormer Booklet with distortionless circuit diagrams supplied
with each instrument.

Telephona: Regent 6214-5-6 Telegrams: Instradio London

Radio Instruments Ltd
12 Ayde Street, OxFord Street W. I
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