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Home - built
Wireless

Components
a new Book giving

complete constructional
details and drawings

EVERY time the wireless enthusiast wants to
build every part of his Set. Not only does
he save money, but he is able to appreciate

better how each individual component works.
It is not uncommon to find that the man who

is sufficiently painstaking to make his own com-
ponents will get better results from a i-Valve
Receiver than many will get from 3 -Valve Sets.
This is merely because he has the patience to
experiment and to be continually making adjust-
ments for the improvement of his reception.

If you are contemplating making additions- to
your Receiving Set, why not get a copy of Home -
built Wireless Components and start making
some of the parts yourself With the technical
data given and the very clear diagrammatic
sketches, you can't possibly go wrong.

Remember, every article described has been
actually built up and subjected to thorough tests.

Published by
RADIO PRESS, LTD.,
Devereux Court,
Strand, W.C. 2.
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very seon after the inception of
broadcasting, 'the Post Office
authorities were inundated with
some ,30000 applications for
experimental licences.

The 'necessity for the imme-
diate issue of some form
of constructional licence was
apparent to all, biit as there was
considerable difficulty in effecting
a satisfactory settlement between

stations in operation, and these the B.B.C. and the Post Office
in a more or Iess experimental authorities, the unfortunate ex -
way, and the 2,000 or 3,000 wire- pedient was adopted of appoint -
less enthusiasts of the country, ing a Special Committee to in -
who had hitherto been
obliged to be content
with very brief weekly
transmissions from
Writtle, began to realise
the pleasures and poten-
tialities of broadcasting.

So also did the enter-
tainment public,
especially as there was
the added incentive of
scientific interest and
novelty. In embarking
upon a task, the magni-
tude of which was per-
haps scarcely realised at the time,
we fear the B.B.C. did not fully
realise the appeal of scientific
interest and its effect in imbuing
thousands with a desire to con-
struct their own receiving
apparatus.

This desire on the part of a
large proportion of the public,
the future supporters of broad-
casting, together with a difficulty
in finding a satisfactory method
whereby the providers of the
entertainment would be ade-
quately remunerated, quickly led
to difficulties which ultimately
developed into the long-drawn-
out licensing controversy, and

1923-A Retrospect.
At the beginning of a new

year which, unless we are much
mistaken, will witness great
developments in wireless, it is
appropriate to consider the
changes effected and progress
made during the year which has
just closed.

A year ago the British Broad-
casting Co. had but two or three

rryttestimossweleime

Wishing You Ell

.11 happy and

Prosperous new Year

46444Watla$01401401
vestigate the whole position of
broadcasting. This Committee
was appointed on the 24th April,
1923,. by Sir ,William Joynson-
Hicks, and presented its report
to Parliament in August, 1923,
follOwing" which the Postmaster -
General decided that interim
and constructor's licences should
be issued at a fee of its.

This settlement of the licensin,g
question gave a real impetus to
broadcasting, and .-by October
over a quarter of a million
licences of various types had been
issued by the Post Office. One
month later, the Postmaster -

General (Sir W. Laming Worth-
ington Evans), in opening the
All -British Wireless Exhibition,
stated that 492,000 licences had
been issued up to that date.
We congratulate the B.B.C.
upon its efforts so far and upon
its desire to work in harmony
with other interests concerned.

Following a settlement of the
licensing question, and the
decision of the B.B.C. at an
Extraordinary General Meeting
of its members, to modify the
royalty charges upon complete

receiving sets, broad-
casting has, at last,
had an opportunity of
developing, and 'already
considerable strides have
been made, both with
regard to the choice and
quality of individual
programmes and the ex-
tension of simultaneous
broadcasting, though,
with regard to this
latter, we are inclined
to think that there is a
tendency to over -do it.

1924.

In view of the progress made
during the past year, despite the
enormous difficulties which had
to be overcome, we feel confident
that in the coming year we shall
see highly -satisfactory develop-
ments in broadcasting, a full
measure of appreciation and
support from a greatly -increased
number of listeners, and well -
deserved prosperity for the
B.B.C. and the wireless industry
generally. 1924 should, in fact,
prove a year of real advance-
ment in wireless.

OUR GIFT SCHEME.
Will readers who intend to avail themselves of our offer of books from the Radio Press Series,

kindly send us a postcard advising us which book they intend to order? We shall then be able
to ascertain the demand and make preparations to execute orders promptly.

102
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SIX LECTURES ON DUAL
AMPLIFICATION

No. IV.

By JOHN SCOTT-TAGGART, F.Inst.P., Editor.

The fourth article of a series of six which began in Vol, 3, No. 1.

-a -no -3 ®o ® Co000000 4,0

The STIOO Circuit.
AS the STioo is so extra-
ordinarily popular, it would
result in an incomplete

account of the subject if this
circuit were not dealt with at
some length, although most of
our readers will already know the
circuit well.

Fig. I9.-The STioo circuit.

It is reproduced in Fig. ,19.
This form of the STioo circuit
was a development of that' in
which the circuit was originally
published, and the results obtain-
able are much more stable in the
new form .of the circuit.

It will be seen from Fig. 19
that the first valve V, acts as a
high -frequency amplifier of the
incoming oscillations, the aerial
circuit being tuned by means of
the variable condenser C, and the
inductance L,. The condenser
C, might be connected in parallel
with the inductance, and the ex-
perimenter should try both
methods, although the one shown
in Fig. 19 will be found per-
fectly satisfactory. The anode
circuit contains the inductance
LI tuned by means of the variable
condenser C,, which, like C,,
has a -.maximum capacity of
0.0005 fzF. The high -frequency
oscillations in L, C, are rectified
by means of the crystal detector
D which, together with the prim-
ary T, of the intervalve step-up
transformer T, T,, is shunted
across the variable condenser .C
one side of the crystal detector
going directly to the anode of the -
valve. The secondary T. of the

step-up transformer T, T. is in-
cluded both in the aerial circuit
and in the grid circuit of the first
valve, the object of this special
connection having already been
explained.

The condenser C, has a value
of o.00i µF. The grid potential
is now varied by the low-fre7
quency potentials across T, as
well as the incoming high -fre-
quency oscillations. The latter
energise the oscillatory circuit L,
Ca, whereas the low -frequency
currents pass through L, and
through the primary T, of a
second intervalve transformer T,

The currents through T, will
therefore be the amplified low -
frequency currents, and the
potentials communicated by T,
across the grid and filament of
the second valve will result in the
low -frequency currents being

have any value from 0.002 p.F. to
o.o5 µF, according to the type
of loud -speaker and the nature of
the signals desired.

The use of a condenser gener-,
ally makes the signals more
mellow, but weakens them to
some extent.

The left-hand side of T,, that
is to say, the side nearest the
anode of the first valve, should
be the OP terminal of, the prim-
ary winding, whereas the right-
hand side should be the IP. In
the case of the secondary T,, the
end connected to the grid should
be the OS terminal (out second)
ary), while the left-hand side
should be IS (in secondary)
terminal.

With regard to the transformer
T, T,, the top end of T,, that is
to sav the end which is .nearest
the grid, should be the O.S. ter -

Fig. ao.-Pictorial form of the STioo c

amplified a second time, on this
occasion by the valve V,; the
amplified low -frequency currents
pass through the loud -speaker
LS, which is shunted by. a con-
denser Ca, having a capacity of
0.002 F. This condenser may

xo3

mina), whereas the other end
should be the IS terminal. With
regard to the primary T,, the
side connected to the crystal
detectOr shOuld be the OP ter-
-mina -1, while the other end should
be the IP.
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The resistance R. should have
a value of about ioo,000 ohms,
and is for the purpose of stabi-
lising- the circuit and improving
the purity of the signals received.
A variable resistance enabling
any value from 5o,00o to
loo,coo ohms may be purchased
and will be found excellent for
this purpose. Fig. 20 is a pic-
torial form of the STioo circuit.

Values of Components.

The inductance L, may consist
of too turns of No. 26- gauge
double cotton covered wire

Fig. 2I.-Circuit ST/ ix.

wound on a cardboard tube 3i
ins. diameter. Tappings may be
taken at the 3oth, 45th; 6oth,
75th and tooth turns. Alter-
natively, a No. 5o or No. 75
honeycomb coil might be em-
ployed. The 'variable condenser

_C, has a capacity -of o.0005
as previously stated. The con-
denser C. has a value of o.00i
*µF. The inductance L, may
consist of 70 turns of No. 26
gauge double cotton covered wire
wound on a 3 in. cardboard tube,
tappings being taken at the 3oth,
5Oth and loth turns, but if honey-
comb coils are used a No. 5o or
No. 75 coil will be found suitable
for the broadcast wavelength.
The condenser C, has a capacity
of o.0005

Operating Notes.

When operating the STioo
receiver, the reaction coil L.
should at first be kept well away
from L,, and both the grid and
anode circuits carefully tuned by
means of the variable condensers
C, -and C,. The crystal detector
should then be adjusted more
accurately until the best signals
are obtained; then bring_the re-
action coil L, a little closer to L',

;and retune on the condensers C,
and C,; bring the reaction coil
still closer to L, and once more
retune C, and C,. It will be
found that as the reaction is
tightened, lower condenser

values in each case will be
required. If the reverse effect
is. noticed, try reversing the leads
to the reaction coil L,. This, in
fact, should always be done in
any case.

Possible Faults.
The STioo circuit should give

bud -speaker results easily up to
25, miles from a broadcasting
station, even on a poor aerial.
Many reports of transatlantic
broadcast reception have been
published by those using this
circuit, but  its greatest advan-
tages are to be found when
receiving from nearby broad-
casting stations. In these cases
the results will be very powerful,
and, for ordinary family use, it
forms an excellent solution to the
problem of operating the loud-
speaker off two valves.

Signals may be obtained when
the crystal detector is cut out of
circuit, but the results are not
nearly as good as when the
crystal is employed. When the
crystal is not in 'use, the first
valve is simply acting as a detec-
tor, and the .second valve as a
low -frequency amplifier. We
thus have no 'high -frequency
amplification, and only one stage
of low -frequency amplification.
In the case of the STioo using
the crystal detector, we have one
stage of high -frequency amplifi
cation with reaction as well and

104

two stages of low -frequency
amplification.

If signals are as strong with
the crystal detector disconnected,
something is seriously wrong,
and the first thing to suspect is
the crystal detector itself. The
special crystals containing
galena, together with a cat's
whisker, are found ideal for this
purpose, but good specimens are
necessary.

The transformer T, T. require
to be a particularly good pattern,
and even transformers which are
perfectly satisfactory in an
.ordinary straight circuit will
sometimes be found unsuitable
for the STioo. On the. other
hand, the transformer T. T, may
-be of practically any make.

Full construction details for
making a very effective STioo
receiver are given in Radio Press
Envelope No. t, the contents of
which have been prepared by the
present author. This envelope
gives two blue prints, 12 pages of
constructional notes and data,
together with operating com-
ments and a number of large -
sized photographic reproductions
of the set from different points of
view printed on art paper, and
full working drawings. It was
found desirable to produce th's
envelope so that every possible
detail could be explained.*

* Radio Press Envelope No. Price x/6.

Fig. 22.-Pictorial form of STIR.
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The ST111 Circuit.

The STi xi circuit is published
here for the first time in a wire-
less periodical, although it
appears in the author's new book
" More Practical Valve Cir-
Cults," which contains circuits
from ST68 to' STI5t. The cir-

.,,cuit employs all the same com-
ponent partS as the STroo, but
the low -frequency stages are

= reversed so that the second valve
.13 now acts as the first stage of low -
91 frequency amplification, and the

first value as the second stage.
The operation of the circuit is

briefly as follows (see Fig. 2r) :-
The aerial circuit contains the

variable condenser C,, the induct-
ance 1.1, the condenser C,, and
the earth. The circuit is tuned by

. means of a condenser C, to the
incoming signals. The high -
frequency oscillations are ampli-

fied by the valiie V,,. the ampli-
fied currents energising the
circuit L2 C,, which is tuned to
the same frequenCy. The coil L2
may be coupled to L, for the pur-
pose of producing reaction.
Across C2 we have the detector D
and the primary T, of the step-up
intervalve transformer T, T11,
the secondary of which is con-
nected across the grid and fila-
ment of the second valve. This
valve acts as the first low -fre-
quency amplifier, and the ampli-
fied low -frequency currents are
passed through the primary T, of
the step-up intervalve transformer
T, T,, the secondary 'of which is
included in the grid circuit Of the
valve. The low -frequency poten-
tials applied to the grid of V,
have therefore already been
amplified once, and the valve V,
provides the second stage of low -
frequency amplification. The

Wireless Weekly
amplified low -frequency currents
pass through L, -and round
through the loud -speaker LS,

It, will therefore be seen that
the circuit is an inverse form of
the STioo receiver, and those
who have experimented with the
STroo will no doubt be interested
to try out this alternative form of
a circuit involving a stage of
high -frequency amplification with
reaction, a crystal detector and
two stages of low -frequency
amplification.

Preliminary experiments seem
to indicate that the results
obtained are not quite as good as
those given by the STtoo circuit,
but this judgment must not be
taken as final.

The pictorial arrangement of
components used in ST1 t I is
shown. in Fig. 22.

(NEXT WEEK : Part V of this
series.)

A LINK IN THE IMPERIAL CHAIN

In the arc room of the station at Abu Zabal, near Cairo.
This Station is in constant direct communication with Leafield, Oxfordshire. The transmitting

apparatus includes arcs by C. F. Elwell, Ltd.
toy
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News frorn.the North.
AFRIEND who has just

returned from a visit to the
North tells me that there

has been a terrible how-d'ye-do
in one, at all events, of the
remoter parts of Caledonia, stern
and wild. Probably the tale that
he unfolds is merely an instance
of one of those international
libels that sister peoples dwelling
side by side in apparent amity
are in the habit of flinging at one
another. Probably it is nothing
but a Sassenach slander upon the
generous and open-handed Scot
who flings his silver saxpences
about as carelessly as if they
were mere paper Fishers. I do
not know. You, reader, shall
judge for yourself. And now,
having lightened the blow ere it
fall, in the manner of the humane
mother who always warmed her
right hand before the fire as a
preliminary to chastising her err-
ing offspring lest its cold impact
should be a shock to the portion
of the infant to be swatted, -now
let me tell you the story as it
comes to me.

The village of Auchwhatamuck-
erty has ever had a high reputa-
tion as a peaceful and righteous
community. Any of its inhabi-
tants who went a -fishing- on that
one of the two good days in the
month that is always snapped up
by the Sabbath was promptly
stoned into a better frame of
mind by his fellows. It was a
sober place, too; the self -capa-
city of the simple villagers even
on Saturday nights being
measured not in jars but in mere
bottles.

Discord.
Wireless, I need hardly say,

was the apple of discord flung by
a malignant fate into the peace
and content of this little spot,
Till its coming all men had been
as brothers, helping one another
home even when weather condi-

/Aink

tions were so appalling that two
moons appeared side by side in
the firmament. Now the place is
riven by feuds, brother being set
against brother and the Mc -
Sporrans having sworn a ven-
detta against the McToories. In
the bar parlour of The Thistle,
where tongue wagging was once
so general that as many as three
" ayes " and a " hoots " were
frequently heard within the brief
space of half an hour, all is silence
of an evening. No one now
makes a jest, no one bursts into
laughter on the following day,
having seen the point of it at his
leisure; all these things are
gone, and in their place you have
the lowering of hairy brows, grim
scowls and fierce looks.

McSporran takes the Plunge.
So long as wireless broadcast-

ing was confined to England all
was well, but when things began
to move in Scotland the position
was at once changed. Here were
all these good entertainments
from Glasgow and Aberdeen fly-
ing through the ether right over
A uchwhatamuckerty ready to be
picked up for the asking. It was
a sheer waste of golden oppor-
tunities to let such excellent free
stuff pass untapped. Something
must be done, but what and by
whom?

For a while everyone waited
for someone else to make the first
move; one must go cautiously in
such matters. Then Ian McSpor-
ran, the village's most wealthy
man, took the plunge. The
neighbours were electrified one
day to find him delving a hole in
his kailyard preparatory to the
erection of the tall fir pole that
was to be his aerial mast. Once
started, the work went forward
with a will. By that evening the
wires were slung. Next morning
McSporran wrote a construc-
tional note on the use of whiskey

io6

bottles as insulators which has
not so far appeared in Wireless
Weekly.

As the shadow of night began
to fall, tuning began in grim
earnest, and before long it
seemed that the smile which ex-
panded gradually until it
threatened to split McSporran'.;
face in twain was prevented from
so doing only by the pressure of
the telephones upon his ears.
Never had he been so popular,
never had business been so brisk
as it was on that evening when
all and sundry pressed to listen in
at a penny per head per minute.
McSporran went to bed that
night to dream the golden dreams
of a milliodaire in the making.

The Poachers.
A week later he had a rude

shock. Depending from the top
of his mast there was now an ad-
ditional single wire, embellished
with a plentiful supply of the
local insulators, that ran to the
house of his next-door neigh-
bour. Even as he gazed in mute
stupefaction upon it he saw a
small boy, Jimmie McToorie's
son, shinning- up the pole with
yet another wire in a coil over
his shoulder.

He retired within to think It
over. When he looked out again
in a couple of hours' time his
mast was proudly bearing no less
than seven sets of wires, whose
far ends were attached to the
surrounding cottages. Auch-
whatamuckerty had adopted in
one the idea of the communal
aerial mast ; there was,- in fact,
but one dissentient from the
general feeling.

The Feud.
He went round to protest; they

received him with smiles and
gentle cries of hoots, toots and
havers. He threatened ; . they
Were unmoved. When he de-
manded rent they asked him to
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tell them how.he had acquired his
pole and remarked on a suspicious
gap that had apt-peal:01 in the
laird's fir plantation: Baffled
but not despairing he returned
home. As he sat brooding the
fighting blood of the McSporrans
began to rise. Summoning his
son he bade him scale the pole and
remove thenflending wires -One
by one, taking care not to injure
them, and to return them to
their owners with his compli-
ments. Next morning all were
in their places again, and two
additions had been made to their
number. Infuriated he sent for
a ladder and cut . them down
ruthlessly. That evening as he
sat listening the strains of music
were suddenly cut Off as the crash
of his own aerial's fall announced
that reprisals had begun.

The Aftermath.
And so the stern fight went on,

now one side scoring a point,
now the other. The village
store ran out of solder so great
was the demand for it for repair-
ing cut wires. . McSporran's
kailyard was so strewn with
broken insulators that the brown
earth was hard to see. And thus
it has come about that the great
feud exists. McSporran and his

tew supporters of his own clan
are now bearing it without grin-
ning,' -realising- that they cannot
have the music 'unless- they endure
the pirate wires. Meantime the
rest ,of the folk are in one way
quite content, not seeing why
they should erect masts Of, their
own, when they already haye the
use of a perfectly good one; but
each' is consumed by a buriling
jealousy of his fellows, whom he
suspects of having occupied a
higher point than his upon
McSporran's mast. MeSpor-
ran's mast resembles one 'of those
wire bedecked poles that are to
be seen above telephone ex-
changes, save that its insulators
are far more picturesque.

That is the position of affairs
at present. But there are
rumours that McSporran contem-
plates a terrible revenge. He is
thinking of buying a valve set
with which to howl these das-
tardly poachers into grovelling
submission.

The Radlopossum.
Wireless is always developing

new types of its own amongst
those who become its votaries.
The radioliar we know well, and
the radioswankist is now recog-

Wireless Weekly
nised at sight. Recently I came
across quite a new one whom
have; dubbed the-radiopossum--
ycitt remember that" engaging
little animal's propensity for lyin'
low an'r-sayin' nuthin'. I was
travelling recently in the train
with two or three other men, all
strangers to me, who were talk-
ing -Wireless shop to their hearts'
content. In one corner sat
another fellow, a quiet sort .f
chap, who read his evening paper
and said newer a word. The
talkers made several unsuccess-
ful attempts to draw him into the
conversation, and eventually by
dint of persevering they suc-
ceeded in so doing.

They told him a whole lot
about the wonders of wireless.
He must certainly get a set, they
decided, a simple crystal to begin
with. They drew simple circuits
out for him. Finally they recom-
mended him a text -book. He
rose to gather his impedimenta as
the train slowed up. " Think
that's really a good book? " he
asked. " Rather ! Tophole ! "
came the. chorus. " Thanks
very much," he said as he got
out. " It's kind of you to re-
commend it. I wrote it."

WIRELESS WAYFARER.

HERE ,is a simple and quite
inexpensive method of
making an aerial of from

so feet to the full regulation
length that can be carried in the
coat pocket. The first essential
is a large wooden fishing reel of
the Nottingham type. The reel
need not be of good quality-one
that will answer perfectly can be
obtained for about 6s.-but its
diameter must be big enough to
enable it to hold up to too feet
of thin single " flex."

The " flex " should be the
thinnest that will stand a dead-
weight strain of from 16 to zo
lb. Now take a piece of whip-
cord about a couple of feet in
length, make a loop at one end,
and attach the other to the drum
of the reel. Knot the " flex " to
the loop in the cord and wind on.
The only other things that need
be carried are a hank of whip-
cord and a single insulator.

To use the aerial, knot the end
of the " flex " and the whipcord
to the insulator. Unroll the cord
and fasten a stone to its far end.
Throw the stone over the branch

13000000000000000000000030
POCKET AERIALS. 0

oBLEJ000000000000000000006
of a tree ---the highest you can
find and reach with a throw. Re-
move the stone and haul in the
cord until the insulator is just
clear of the branches. Anchor
the cord and move away, paying

SPR/N6 HOOX
W/RE Lo .°
PAPER 0.40

COPPER "asegcw

.LEA0-//V-+

The Pocket Aerial.
out the wire from the reel.
When you come to the end, untie
it from the cord, loop and con-
nect to the aerial terminal of the
set.

An excellent American tip for
making a pocket aerial is as fol-
lows :-Obtain an old cricket
tape of the kind that rolls. up into
a leather case. These can often

10j

be picked up for a few pence, as
for our purposes it does not
matter in the least if the tape is
broken.

Remove the tape, and substi-
tute for it as much copper ribbon

in. wide as the reel will hold.
To the far end solder a loop of
wire provided with a spring hook
such as that used for dog leads.
The insulator is a length. of
ebonite rod into which two eyes
are screwed.

To use this aerial, attach the
spring hook. to one eye of the in-
sulator and a length 'of cord to
the other. Throw over a branch
and pay out as before. Attach-
ment to  the aerial terminal is
made by means of a short length
of wire, one end of which is pro-
vided with a spring paper clip,
which is slipped on to the copper
ribbon. A great advantage of
this type of portable aerial is
that you can use just as much or
as little of it as is convenient.
The unwanted part is left wound
up, the clip fastener being slipped
on at the point where the ribbon
enters the case. R. W. H.
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A REALLY SELECTIVE BROADCAST
TUNER

By A. D. COWPER, M.Sc., Staff Editor.

The following is a constructional article describing in simple language how to make an
efficient two circuit tuner.

Q7:04, -000000000400000000.1.-0-00--.0-4.0-0C.-4-,

MANY owners of powerful
valve sets find that
although they may perhaps

get the range of reception
claimed for their instruments, in
actual practice they are generally
limited to the local broadcast

recently, perhaps better signal -
Strength can be obtained with
great ease of tuning. Neverthe-
less, the obvious advantages of
the sharply -tuned aerial are sacri-
ficed, and measurement shows a
considerable loss of signals.

Fig. 1.-4 photograph of the tuner.

station for the greater part of the
time, as interference from the
latter station, as well as Morse
jamming, etc., make long-
distance reception impracticable,
or at any rate, the reverse of
enjoyable.

The remedy generally sug-
gested is the addition of filter -
circuits, wave -traps, etc., of
various degrees of complication
and difficulty of adjustment.
These must necessarily introduce
an appreciable loss of signal -
strength. Extreme loose -coup-
ling to an aperiodic aerial, as in
various modifications of the
Reinartz tuner, whilst giving
excellent selectivity, and that
silent background which is so
desirable in telephony reception,
involves a very noticeable loss of
signal strength. If close coupled
to an apericxlic aerial, as has
been suggested several times

In order to obtain the selec-
tivity of the Reinartz tuner, with-
out the loss of signal -strength

modification of a form of circuit
popular in the United States, and
includes the standard type of
vario-coupler and variometer in
use there, reaction being obtained
by means of a,plate variometer.

In order to obtain the extreme
selectivity desired, a very loose
and non -variable coupling is
provided between the primary
and secondary circuits by means
of two turns of wire forming part
of the secondary actually wound
on the stator of the aerial -tuning
variometer at the " earth " end.

These two turns are wound on
the former between the last three
turns of the thick aerial -induct-
ance wire. Both aerial anti
secondary circuits are wound
with extremely thick- d.c.c wire
so as to keep H.F. resistance to
a minimum, and thereby increase
the sharpness of resonance, with
resulting gain both in signal -
strength and selectivity.

A considerable amount of ex-
perimental work, accompanied by
repeated careful measurement of
signal -strength with various
arrangements, brought out the
fact that when using No. 20
S.W.G. wire for the secondary

Fig. ia.-Back of panel view of the instrument.

associated with the latter, the
circuit in the diagram, Fig. 2,
was evolved. This is a slight
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inductance, and tuning by vario-
meter with minimum capacities
only, it did not pay to reduce the
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available tuning -capacity below
about o.000r "(F. plus the in-
evitable valve capacities ; since
the greater inductance required
involved the use of so much wire'
that the H.F. resistance became
appreciable, and cut down signals
more than the expected greater
potential difference across the
inductance with lower capacities,
tiuilt them up.

In other words, the optimum
resonance was obtained with the
distribution of inductance and
capacity indicated ; though, of
course, this optimum is not very
sharply defined.

Accordingly, a fixed condenser
of o.000i µF. is used across the
variometer, and the latter is
wound to give the required range
with the small capacity available.

FIXED COUPLING
(2 TURNS)

Fig.

of the same-valueis used across
the reaction variometer, and the
latter is wound with a wire (No.
22 S.W.G., d.c.c.) which will
also give a low H.F. resistance,
and in a manner which does not
introduce much distribution
capacity.

Careful experiment showed
that it was actually worth while
to use wire of as large a gauge
as No. 15 S.W.G. in the aerial
circuit to obtain maximum
signals and selectivity. This was
with klow-resistance aerial and a
good earth. On a poor aerial the
difference might not be notice-
able between this and No. 18.
e.g., if exception be taken to such
relatively clumsy wire No. 18
S.W.G. can be substituted with-
out great loss.

OUTPUT

2.-The

A variable condenser here of
o.000i µF. maximum capacity,
will introduce loSses which are
quite noticeable in the higher
ranges of wave-tength.

Similarly, for sharp and effec-
tive reaction, a fixed condenser

1"x 1/2."
EBONITE
STIFFENER

EBONITE
BUSH

20TuRNs EACH Ne
15 5.W.G.00.C.

3'i'
7"

"1.k 2 TURNS NP

20.5.WG,DC.C.
3°

Fig. 3.-Details of the aerial tuning
variometer.

evvivi _10-0001p F
I

tt
F I L
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circuit emPloyed.

The actual results obtained by
adhering throughout to this prin-
ciple of low -resistance freely -
resonant circuits, extremely
loosely - coupled, are rather
remarkable. Measurements with
a micro -ammeter on 2LO's
carrier -wave at a distance of 13
miles using a crystal for rectifica-
tion, gave an actual signal -
strength of 8o per cent. of the
best obtainable with a good
direct -coupled tuner. Aural ob:-
servation with the 'Phones
showed no sensible difference at
all, when switching rapidly from
one to the other. -

- With 'valve rectification using
Teaction' - the results were, of
course, distinctly louder,. as the
effects of reaction' could be more
favourably utilised. With one
valve and the complete tuner, as
shown in the photograph (Fig. /),
and on a low -resistance, but not
particularly high twin 4o -feet
P.M.G. aerial in a N.W. London
suburb, 2L0 came in at good
laud -speaker strength for a small
room. Bournemouth, Newcastle,
and Glasgow were read comfort -
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BALL ROTOR

2 PILE WOUND

11111111H I

111010

11111H0

23,4

  

3.,

50 TURNS N920. S.VV.G. D.C.C.oN 5TAToa
ROTOR FULL OF SAME.
REACTION:- 4O TURNS N922.5.w&l1r.C.
ON STATOR. ROTOR FULL OF SAME 
Fig. 4.-Constructione details of the

secondary and reaction variorneters.

ably on the 'phones in the after-
noon transmissions, Glasgow
being particularly clear, and
Birmingham at loo miles was
plainly readable on the loud-
speaker. The waves of Aberdeen
and Manchester' could be picked.
up sufficiently in daylight for
calibration purposes, but -could
not be resolved into speech.-

At night every-- station (except
perhaps Manches-ter) can be
received whilst London is trans,
rnitting, with complete exclusion
of the latter. A movement of a
few degrees on the secondary
variometer cuts 2L0 right out.
On a large, high aerial one mile
from 2L0 (on which an average
4 -valve B.B.C. receiver still gave
2L0 audibly on the loud -speaker
when tuned up to 500 metres and
beyond), although speech, etc.,
came in on a single valve with
this tuner at good loud -speaker
strength, and undistorted, when
tuned correctly to his it
could be reduced to complete
silence on ere bead -phones_ by
tuning a few metres either . way
so that other stations became
actually available.

Late at night, on favourable
occasions, both Glasgow -and
Newcastle have been audible
across the room on the -loud-
speaker with the single valve. As
the tuning of the secondary cir-
cuit is sensibly independent of
aerial characteristics, the scale of
the secondary variometer is cali-
brated directly in the broadcast
wavelengths (with the aid of a
wave -meter and their carrier -
waves), and it is a matter of a
moment only to pick up any one
of the short-wave European
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A

71/2"

16"

15'/2"
Fig. 5.--Dimensio3s of the cabinet.

stations by setting the secondary
variometer to the corresponding
mark, adjusting the reaction so
that the valve is just oscillating-
there need be little fear of effec-
tively energising the aerial with
this extremely loose coupling-
and then swinging the aerial
variometer until best results are
obtained with the valve safely
below oscillation. When in this
condition, slightly detuning the
aerial circuit in either direction
will, in general, allow oscilla-
tions to commence.

The inelusion of the higher
band of wavelengths in the
broadcast belt has led to some
embarrassment to designers of
broadcast tuners, but the higher
range (Aberdeen at 495 and Bir-
mingham at 475 metres) can be
included in this instrument by
simply putting fixed condensers
of o.000t µF. capacity across the
aerial tuning and secondary
variometers respectively. The
reaction variometer described will
suffice up to about Soo metres
without any modification.

" stand-by-Tune " switch
is incorporated in the design for
rapid searching as, e.g., for local
experimental trans missions.
When experience has been
gained in the use of the tuner,
and the calibrations have been
marked, some experimenters may
prefer to omit this and to use in
its place switching arrangements
for covering the higher broadcast
range without connecting up ex-
ternal -fixed condensers.

TUNE
SWITCH

OUTPUT

REACTION

An alternative wiring diagram
is given for this purpose (see
Fig. 7). There is actually enough
room for the two o.000i ,uF. fixed
condensers behind the panel,
alongside the switch and between
the two smaller variometers re-
spectively, if mounted edgewise.

Constructional Details.
The tuner was made up into a

sloping -desk type of cabinet, with

LONG
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board of a soft wood provides a
good foundation for building up
the box. '

The ebonite panel, 16 ins. by
4 ins. by 4 in. (no thinner) has the
surface cleaned off as usual with
fine emery paper, and finished
with Brasso, followed by a rub
down with an oily rag. The
variometers are mounted on it by
means of counter -sunk No. 4'.
B.A. screws and nuts. The con-
densers used were the Grafton
Company's clip -in type, the
clips being fixed by further No. 4 )11
B.A. screws and nuts. The
D.P.D.T. switch is of the neat
type marketed by the same firm,
in which the contact pieces are
mounted direct On the panel by
small bolts.

Details of the aerial -tuning
variometer are given in Fig. 3.
There are 20 turns of No. 15
S.W.G. d.c.c. wire for both

1.0 OM= MI

E (44) rr T-1 11,4/-
I I I le.4.1 77:41.7,4=7:16-1.1/1yr.

;+-rtil 118 HI Lk -

0-0001e F SHORT

1111,
131,

0.0001 F

Fig. 7.-An alternative arrangement of wiring.

due consideration to economy of
ebonite. Detail dimensions of
this are given in Fig. 5. 1 in.
fretwood was used for the sides,
ends, and top, being easy to
work, and giving a good finish
with the minimum of trouble by
shellac varnishing, rubbing down
with fine gIass-paper and then
applying thick shellac varnish
with a soft pad of cloth and with
a light touch, after the fashion of
the French polisher. The top
must be left loose until the panel
is finally fitted. A stouter base-

5ECON DARY REACTION

111116 ....Mb NEIN& 1111..
...1 SEM. 5111110 .01P SOW

STAND
AT I. 2 TURNS BY 0.000111 F

Fig. 6.-Wir;ng diagram.
I10

OUTPUT

To OuTPur

stator and rotor. The latter is
built up on a narrow cardboard
ring only 3} ins. diameter, as the
wire has to be bunched up
roughly on each side to get it on,
and taped up in place. With such
large wire it is hardly practicable
to arrange a regular winding
scheme, and it is of small moment
in any case. If No. 18 be used,
it must be two -pile -wound on a
larger former.

An ebonite stiffening -piece is
used across the ring, and carries
the usual stub -axles of No. 0
B.A. screwed rod ebonite bushes
being used where the latter pass
through the windings. The
customary arrangement of
spring-washers, lock-nuts, brass
bush in panel, and knob and
scale above, is indicated. Two
turns of No. zo S.W.G. d.c.c
are wound on at the " earth "
end of the stator, as mentioned
before.

(Canclu-aTed on page 13o.)
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HOW TO DESIGN YOUR OWN SET
No. IV.

By PERCY W. HARRIS, Assistant Editor.

The fourth article of a series of six which began in Vol. 3, No. z.

Disadvantage of Variometers.
l'he disadvantage of vario-

meters is that it is by no means
easy to arrange reaction on to
them, Another disadvantage is
that unless they are very
efficient, the range of wavelength
obtainable is not particularly
great. In choosing a coin-
mercially-wound variometer look
for one in which the wire is of
reasonable thickness. Vario-

distance between them is less
than the width of the switch arm.
If this is not done there will be
a risk of the blade dropping
between two studs. Apart from
this it is wise to keep the studs as
far apart as possible, so as to
reduce the capacity between them
to a minimum. For the same
reason the lead from the coil to
the switch should be kept very
short.

the surface of the panel. A more
professional way, of course, is to
fix end -pieces in the former and
to attach these to supports
screwed into the panel. In the
majority of cases, however, the
method previously mentioned will
be quite good enough, and will
have the advantage of keeping
the coil as close as possible to the
switch points, should these he
used. -

Fig. .-Hlustrating

switching for series -parallel

capacity using 5- and

6 -point switches.

Fig. 2.-Another method of
series -parallel switching
employing a double -pole

throw -over switch.

Fig. 2.

Fig. 3.-An arrangement of
terminals permitting series -

parallel arrangement.
With the aerial at As the

condenser is in series. With
the aerial at As and a

connecting strap across 1E

and As, the condensei' is in
parallel.

A,

meters which are heavily im-
pregnated with shellac are not
recommended. A certain amount
of shellac is not detrimental, but
a large quantity giving the
appearance of a heavy coating
of 'shiny varnish over the whole
coil is undoubtedly bad. Vario-
meters wound with thick silk
covered wire are probably as
good as any. With variometers,
as with every other component,
you " get what you pay for."
Switches for Tuning Inductances.

In designing the switches for
tuning inductances, be careful to
arrange the studs so that the

Method of attaching Inductance
Coils to Panel.

The formers of inductance coils
can very easily be attached to
panels by drilling two holes, one
at each end of the former.
Similar holes should be drilled in
the panel, so as to come imme-
diately over the holes in the
former. Metal screws can then
be passed through both holes and
the former secured by a lock nut
on each screw. -It is wise to
include a thick washer between --
the former and  the panel -so -as
to keep the windings away from

III

Variable Condensers.

These can be bought ready
made or can be assembled by the
experitnenter himself from com-
ponent parts. Unfortunately,
owing to a lack of standardisa-
tion, and probably also to a
general carelessness in making
claims, the average variable con-
denser sold has a smaller capa-
city than it is stated to have.
Indeed, I have been tempted to
publish a list of condensers
readily Obtainable in dealers'
shops (condensers of well-known
manufacture,- too), and to place
side by'side with the capacity the
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condenser is stated to possess the
actual figure on measurement.
These figures -would,- I am sure,
occasion considerable- _surprise.
It is not too much to say that not
one condenser in ten for which a
capacity of 0.0005 ,uF is claimed
has a higher capacity than o.000
ItF. One manufacturer who takes
large advertising space in every
one of the wireless -periodicals is
a particular offender in this
regard.

Possibly one of the causes of
this bad rating of condensers is
the absurd system of endeavour-
ing to calculate the capacity by.
counting the number of plates.
The capacity of a condenser is
dependent upon the total area of
the elates and their separation.
If, for example, you have a con-
denser made up of to fixed plates
and 9 moving, the separation
being in. between plates, this
condenser will have only a half
of the capacity of one in which
the separation is x-16 in. Ob-
viously, too, the size of the plates
has a bearing on the capacity, so
that the mere statement of the
number of plates is no indication
whatever of the capacity of a
condenser.
Importance of Correct Capacity in

Condensers.

It is very important that a con-
denser sold as o.0oo5 eF, for
example, should have this capa-
city, as in designing sets the
amount of capacity is frequently
determined by the tuning coils we
are using. We may make our
tappings on the coil of such a
separation that a o.0005 µF
would just bridge tappings. If,
then, we buy a condenser of a
smaller capacity than we desire,
we, shall not be able to tune all
wavelengths with this particular
tapped coil.
Importance of Minimum Capacity.

Whilst it is of great import-
ance that -we should know cor-
rectly the capacity at a maxi-
mum of our 'variable condenser
which we are using in the tuning
unit, it is equally necessary to
have a condenser which has not
too large a minimum. It is quite
a mistake to imagine that any
variable condenser has no capa-
city whatever when the plates

are at their widest separation.
There is always a certain amount
of capacity in the space between
the two sets of plates and -between
the supports. Condensers which
have metal end -plates with very
thin bushings between the spindle
and the end -plates (i.e., between
the- fixed- and -moving plates) have
a larger minimum Capacity than
those in which the end -plates are
of an insulating material. Mica
dielectric variable condensers of
the compact type have a larger
minimum than most air dielectric
condensers. Of course, so long
as we allow for this minimum in
arranging our tappings or in
choosing our coils,- no great harm
will be done; but particularly in
tuned anode and tuned trans-
former circuits, the smaller the
minimum capacity, the larger
range of wavelength can we
cover efficiently with a particular
variable condenser.
Fine Adjustment of Condensers.

There are two chief methods of
obtaining fine adjustment with
variable condensers. -One method
is to have a separate knob with
a single plate, so that we can
effect rough tuning by moving
all of the plates and fine tuning
by moving a single plate. An-
other and very effective method
is to attach a long handle to the
moving plate and get fine adjust-
ment in this way. There are also
devices marketed by  which a
small wheel at the end of a rod
can be made to rub against the
edge of the dial, also giving a
fine adjustment.

Suitable Values for Tuning
Condensers.

If a condenser is used in series
with the aerial tuning coil, a
capacity ofo.00t luF is advisable.
In parallel, a maximum of 0.0005
to o.00q75 'IF is the most recom-
mended on short waves, whilst
o.00t µF is suitable for longer
waves. In general, we should
try to do our tuning in such a
way that a minimum of capacity
is in parallel with a given coil,
for the more capacity we have,
the more we are likely to reduce
the potential applied to the
crystal or the valve. In tuned
anode and tuned transformer cir-
cuits it is particularly' important
to keep the capacity low if we
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want to get - maximum signal
strength. In tuned anode cir-
cuits; for example, it is wise to
choose a. variable condenser of
as low a minimum as possible
and a maximum of about 0.00025
to 0.0003 /IF for concert wave-
lengths. The same values should
rule with tuned transformers.
Series Parallel Switches in Tuners

It is frequently an advantage
to fit our tuner with adjustment
by which the aerial tuning con-
denser can be placed either at
series or in parallel with the in:.
ductance. There are several
ways of doing this with switches,
and one good way without
switches. These are shown in
the illustration.
A Very Simple and Efficient Tuner

for Plug-in Coils.
An extremely simple yet effi-

cient tuner for plug-in coils can
be constructed by screwing on to
a variable condenser box a plug
socket for plug-in coils. Ter-
minals should be placed on the
socket and on the variable con-
denser, and in this way it is pos-
sible to arrange the condenser
either in series or in parallel with
the inductance coil. If it is de-
sired to use reaction on to the
aerial coil, a 2 -coil holder can be
used instead of the single socket.

Loose -Coupled Tunere.
Loose -coupled tuners can be

constructed in several ways. If
we make the primary coil as a
single -layer inductance, with a
slider or tappings, we can make
the- secondary a coil which will
slide inside this primary coil,
and this can have tappings
brought out to a switch on the
end of the coil. Such forms of
tuner, however, are rather cum-
brous, and are little seen in the
modern experimenter's work-
-shop. The simplest form of loose-

- coupled tuner is that made up
with a two -coil holder and a pair
of condensers.

The condensers can be in
separate boxes near by, con-
nected by a flexible lead, or,
better still, the tuner can be made
up as a panel, carrying the two
condensers and the coil holder.
A series parallel switch should be
provided to place the aerial con-
denser either in series or in
parallel.

RADIO PRESS " HOW TO MAKE HANDBOOKS ARE OBTAINABLE AT ALL BOOKSTALLS.
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" WIRELESS WEEKLY "
UNIVERSAL VALVE PANEL

Below appear further circuits of the twenty possible
arrangements, using this panel as the main unit.

Constructional details were given in Vol. 3, Nos. r 6' 2.

CIRCUIT No. 9.
1.0 A SINGLE -VALVE

lb REFLEX RECEIVER.
-111

lh Connecting Up.

GRID condenser " out."
Grid leak " out." Primary
of. H.F. transformer con -

E
Fig. 9A.-A Simple Reflex Receiver.

Fig. Reflex Receiver with

,

Transformer.

Connecting Up.

. Grid condenser " out." Grid
leak " out." Primary of H.F.
transformer connected to ter-
minal P and to one telephone
lead. The remaining telephone
lead connected to terminal No. 3.
Secondary of H.F. transformer
connected to terminal No. i and.
to IP of L.F. transformer. OP

nected to terminal P and to one
side of telephones. The remain-
ing telephone lead connected to
terminal No. 3. Secondary of
H.F. transformer connected to
terminal No. r and -L.T. ter-
minal. Fixed condenser o.00i
pF across -E and -L.T. Plug
the crystal detector into sockets
Nos. i and Battery strap in
position. Fixed condenser o.oi
,ctF connected across telephones
.and H.T. battery.

NOTE.-The H.F. transformer
may consist of two basket coils
constructed as described in
Vol..3 - No. 2. With both wind-
ings in the same direction,
connect the outer end of the
primary to terminal P, and the
outer end of the secondary to -
L.T, terminal. The priMary of
the transformer is tuned with a
small variable condenser (capa-
city 0.0002 p.n.

of L.F. transformer connected to
terminal No. 2. IS of L.F. trans-
former connected to - LT, and
OS of transformer to -E.
Crystal detector plugged into
sockets Nos. i and 2. Battery
strap in position. Fixed con-
denser o.00r p.F across primary
of L.F. transformer. Fixed
condenser, o.oi p.F. across tele-
phones and H.T. battery. Vari-
able condenser, 0.0002 itiF across
primary of H.F. transformer.

General Notes.

Comparing this circuit with
the preceding one, it will be
noticed that the two are very
similar, but that a low -frequency
transformer has been added. By
this addition the efficiency of the
L.F. amplification is decidedly
improved, and quite good signals
are receivable over a considerable
distance, whilst, within so or 15
miles of a broadcasting station,
sufficient energy will 'be available
to operate a small loud -speaker.

Iii

Fig. 913.-The Panel connections of
Figure 9A.

General Notes.
This is probably the simplest

form of reflex circuit, and, if
carefully adjusted, may be made
to yield excellent results. The
incoming oscillatory currents are
athplified by the valve, applied to
the crystal detector via the H.F.
transformer windings and are
then fed back into the grid cir-
cuit again to undergo L.F. ampli-
fication before finally appearing
in the telephone receivers. The
valve is thus made to amplify
both high -frequency and low -
frequency currents at the same
time.

CIRCUIT No. 10.
AN IMPROVED
SINGLE -VALVE

REFLEX RECEIVER.
It will be noticed that the L.F.

transformer is so connected as to
give a step-up voltage effect to
the L.F. currents applied to the
g -rid. It is advised that this trans-
former be of good manufacture.

H. F.TRAN5
C2

0.0002
FE

5
o

CI
0-00

IN 0
OUT

OUT

0 .2
0

P

0

P 30

2

3

Fig. I013.-The panel connections of
Figure IOA.
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Connecting Up.

Grid condenser " out." Grid
leak " out." Variometer con-
nected to terminals P, XHT
+, also to IP of L.F. trans-
former. Crystal detector plugged
into sockets Nos. i and 3. Tele-
phones connected to terminals
2 and 3. OP of L.F. trans-
former to terminal No. i. IS of
transformer to - LT and OS of

E
Fig. IIA.-A Reflex Receiver with

Variometer Tuned Anode.

Connecting Up.

Grid condenser " in." Grid
leak " shunted " (S). Reaction
coil connected to terminals P and
XHT +. Telephones connected
to terminals 2 and 3. FC plug
No. 4 " in." Change over LT

Fig. I2A.
A Modified Flewelling Receiver.

CIRCUIT No. 11.
SINGLE -VALVE

DUAL AMPLIFICATION,
WITH VARIOMETER

TUNED PLATE CIRCUIT.
transformer to -E. Battery
strap in position. Condensers
across telephones, primary of
L.F. fransformer, and H.T.
battery.

NOTE.-A No. 75 coil of the
honeycomb type, shunted by a
0.0092 µF variable condenser,
may be substituted for the
variometer.

General Notes.
In this circuit the tuned anode

method of high -frequency ampli-
fication is employed instead of
the transformer method, as de-
scribed in the two previous cir-
cuits. The operation of a
receiving set employing this
circuit is not at all difficult, and

CIRCUIT No. 12,
A MODIFIED

FLEWELLING CIRCUIT.
leads, - to 4-. Fixed condenser
(capacity o.006 ,uF ), connected
between -E terminal and -LT
lead.

NOTE.-A variometer may be
substituted for the reaction coil
if desired. The variable grid
leak should be adjusted to about

megohm.

General Notes.
Full details of the original and

modified Flewelling circuits have
been given in previous issues of
this journal (see Vol. 2, No. 5).
Critical adjustment of reaction
coupling and of the variable grid
leak is called for, and on a frame
or short indoor aerial extra-
ordinary results are obtainable.
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various modifications can easily
be tried. For instance, a vario-
meter may be used for tuning the
aerial circuit instead of the coil
and condenser. The tuning is
sharp, and the complete set will
be found to be selective. Pro-
vided a really good detector and
L.F. transformer are used, this
circuit will be found very satis-
factory.

Fg. 11 B.-The panel connections of
Figure 'IA.

It is not advised that a set em-
bodying this circuit should be
used on an outdoor aerial, at all
events not during broadcasting
hours, as it is capable of causing
serious interference.

Fig. i2a.-The panel connections o
Figure I2A.

«^}

" WIRELESS WEEKLY " BINDING CASES.
To make the best use of such a work of reference as is provided by the second 'volume of "WIRELESS

WEEKLY," it is essential to possess it in a compact form with a comprehensive index, and that our readers
realise the fact is evident from the flow of orders for the bound volume.

Cases only 2s. sod. (post free), and 4s. sod. (Post free), for the cloth and leather cases respectively. The cost
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do not possess the necessary back numbers, the price of the complete bound volume is 16s. in the cloth style, and igs.
in the half leather (post free).

114



January 2, 1924 Wireless. Weekly
OOP

A SINGLE -VALVE BROADCAST
RECEIVER

By E. REDPATH, Assistant Editor.

High Efficiency and Low Cost of Construction are the outstanding points of the Receiving Set
described in the following article.

THE Post Office Regulations
now permit the use of re-
action direct on to the aerial

circuit, provided that it is used
with care, and that interference
with adjacent receiving stations
is scrupulously avoided.

With the exercise of reasonable
care in the operation of a set in
which reaction is so used, no such
interference need be caused, and
it is quite surprising, after some
experience with two-, three -
valve, and dual amplification sets,
what excellent results can be
obtained upon a little set such a,,
that illustrated in Fig. 1.

The General Arrangement.
Referring to the circuit dia-

gram, Fig. 2, the simplicity of
the arrangement will be seen.
The aerial circuit comprises the
aerial itself, IF. ; aerial series
condenser, C with short cir-
cuiting switch S; a variometer;
a fixed inductance L1, and the
usual earth connection.

The tuning of the aerial circuit
is accomplished by means of the
variometer in conjunction with
the series condenser C1. With
this condenser in circuit the range
of wavelengths covered is from
33o to 46o metres, whilst, with
the condenser short-circuited by

Fig. 2. The Circuit arrangement.

means of the switch S, a second
range of from 45o to 60o metres
is obtainable.

The aerial end of the vario-
meter is connected to the grid of
the valve via the grid condenser
Ca and the gridleak R2, whilst
the lower or earth end of L, is
connected direct to the positive
side of the filament.

grid condenser C2 is of similar
value; the gridleak R, is from

to 2 megohms ; the telephone
condenser C, is of o.00t or 0.002
µF. The voltage of the high-
tension battery, B2, will depend
to some extent upon the type of
valve used, and may vary from
45 to too volts. The telephones
(T) are of high resistance,

Fig. i. The completed Receiver.

The anode circuit of the valve
includes the reaction coil L2
(which rotates inside the induct-
ance L,), the telephone receivers
T, shunted by the fixed con-
denser C, and the H.T. battery
B the negative side of which is
connected to the positive side ,)f
the 4- or 6 -volt filament lighting
battery B1. R, is the usual fila-
ment rheostat.

Values of Components.
82 Full constructional details of

:the ---variometer, the fixed in-
ductance (Li), and the reaction

coit`(1...i) will be -given presently.
The aerial series condenser,. C
has a capacity of 0.0003 µF ; the

Ira

namely, from 4,00o 8,000
ohms. If it is desired to use
resistance telephones. Instead, a
step-down telephone transformer
should be employed, with its fine
wire winding connected in the
anode circuit, the low resistance
telephones being connected to the
ends of the thick. wire winding of
the transformer..

Arrangement of. Controls.
- The photograph; Fig. 3, shows

a close-up plan view/ Of :the set.
'The valve -holder, of the Bowyer -
Lowe type, suitable for Mounting
,upon wood, .be seen in the
centre with the condenser short-
circuiting switch on the left, the
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Fig. 3. A plan of the Instrument.

aerial and earth terminals imme-
diately above it, and filament
rheostat on the right. Of the
two ebonite knobs with pointers
and graduated scales, that on the
left operates the variometer rotor
and so alters the tuning- of the
Set, whilst that upon the right"
varies the reaction coupling.

At the back of the set, and
mounted upon the side of the
containing box, are the four bat-
tery terminals, namely, H.T._
positive, H.T. * negative, L.T.
positive, and - L.T. * negative,
counting froth the right-hand
side. The two telephone ter-
minals are mounted upon the
right-hand side of the containing
hax, and all these terminals are
fitted upon narrow strips of
ebonite.

List of Materials Required.
One containing box, with

wooden top panel, to the dimen-
sions given in Fig. 7. The box
illustrated in the photograph :s
actually one of Pickett Bros.'
standard sizes.

One valve holder.
One 2 -way switch.
One filament rheostat.

Two ebonite knobs with
pointers and scales.

Two 4 -inch lengths No. 2 B.A.
screwed bi'ass rod,

Fourteen No. 2 B.A. brass
nuts and washers.

Eight condenser spacing
washers and two spring washers.

One cardboard tube, 3 inches

/9"
-1

RoroR
41 TURNS
N9.25.5.1VG.O.SC
oR2R.
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6 ozs. (approx.) No. 22 S.W.G.
I.c.c. copper wire.

oz. (approx.) No. 26 S.W.G.
d.s.c., or No. 28 S.W.G. d.c.c.
copper wire.

oz. (approx.) No. 32 S.W.G.
d.s.c., or No. 34 S.W.G. d.c.c.
-Doper wire.

Two fixed condensers, each
,.00as

One fixed condenser, o.00t

One gridleak, to 2 meg-
ohms.

Eight terminals.

The Tuning and Reaction Coils.
In Fig. 4 are given full details

}f the windings of the main in-
ductance, the variometer rotor,
Ind the reaction coils. Deal first
with the main inductance. Take
the 3 -inch cardboard tube, and,
with a large needle or a small
drill, make two small holes, 2,

inch from one end, and thread the
ends of the No. 22 S.W.G. wire
*nto one hole and out of the other
to secure it. Measure off along
the tube a length of ft inch; and
make two more holes with the
needle, then wind complete the
first section of 16 turns, securing
the finished end by threading
through the holes in the usual
manner. Leave a clear space of

inch, and wind a further 16
turns, but upon completing these
turns do not cut the- wire but
carry it in a wide spiral along the
tube for a distance of r inch and
wind two further sections, each
of 16 turns, and separated by a
space of 2 inch, finally threading.

5:4"
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r4i1 111 ri Oral I I= EV P

VAMP' oimaorsari

la
11155010111111111111MTIMNIAIMIIIII

IN11,911%=.1...11111MY21.01,9Valum sm, wwowuna

64 TuRNs N922 Z2CC
)11.44.v ini.ourrANcE.

4-
54"

30 30

RSACneme
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N°52 S. W6. 05C.
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Fig. 4._ Constructional details of the Tuning and Reaction Coils.

outside diameter by 51 inches
long.

TWO, cardboard tubes, each
two inches outside diameter by

inches long.
116

the finishing end of the wire
through two small needle holes

inch from the opposite end of
the tube. Altogether there
should be four looseends of wire,



January 2, 1924. Wireless Weekly
at A, B, C and D, as shown in
Fig. 4. When completed, these
windings should receive two good
coats of thin shellac varnish and
be placed aside to dry.

The windings of the rotor and
reaction coil. are to consist of l2
turns of No. 26 S.W.G. d.s.c.,
and 6o turns of No. 32 S.W.G.

ROTOR REACT/ON CO/L

I 1

/ /4"

mAiN
NOeic TANCE

ROTOR

REAC7-.'2,v
CO/L

Fig. G. Illustrating method of pivoting
the small coils within the main coil.

d.s.c. copper wire respectively,
but in each case the starting and
finishing ends of the coil (which
may be wound in one length from
start to finish) are to project
inside the cardboard tube for
subsequent soldering to the brass
spindles, by means of which these
coils are rotated. Details of these
coils are also given in Fig. 4,

6%'

Fig. 6. Drilling plan of Panel.

whilst Fig. 5 (A) and (B) shows
how these two smaller coils arc
to be pivoted inside the main in-
ductance coil, and how the latter.
is to be attached to the underside

of the wooden panel. Connec-
tions are to be taken from the
moving spindles, by means of
lengths of light insulated flexible
wire, carefully soldered to each
spindle and wrapped twice round
it so as to allow sufficient free-
dom of movement without risk of
breaking the wire.

The flexible leads from the
spindles of the variometer rotor
are subsequently to be connected
to tie short projeCting ends pf
wire shown at, (B) and (C)
rcTectively in Fig. 4.

The Containing Box..
Fig. 6 shows a drilling plan of

the top panel of the containing
box, whilst Fig. 7 gives full
dimensions of the box itself, the
choice of materialS being, as
usual, left to the individual taste
of the reader. Should any de-
parture be made froth theoriginid
specification of components it

Fig. 8.

A close-up of
the instrument

 with the panel

lifted to permit

the various
components
and connections

to be seen.

will, of course, be necessary 'o
modify the dimensions of the box
and the holes drilled in the top
panel, to suit.

At the back of the box holes
should be drilled to permit -the
points of the terminal screws to
project into the box without
coming into contact with the box
itself, and similar provision.
should be made for the telephone
terminals upon the right-hand
side of the box. The aerial and

earth terminals, illustrated in
Fig. 3, are of the Bowyer -Lowe
type, and merely require a ;3, -

inch hole to be drilled in the

Fig. 7. The containing box.

wood. If preferred, all the ter-
minals may be of this type, which
enables 'the 'strip of 3/16 -inch
ebonite to be dispensed with.

Assembling and Connecting Up.
The photograph, Fig. 8, shows

how the, various components are
arranged on the underside of the
top panel and, incidentally, how
the connections are made to the
L.T. battery, and one telephone
terminal upon the sides of the
box. Note that, in order to
economise space, the grid con-
denser and leak are mounted
upon two small distance pieces,
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above the aerial and earth ter-
minals, at a sufficient height to
enable the latter to be r=eached
with the point of the soldering
iron. This photograph, in con-
junction with the plan view of the
top panel (Fig. 3), should enable
the reader to fit all components
into place, and, when this is
done, it merely remains to wire
up in accordance with the wiring
diagram (Fig. 9). There are only
a few connections to be made,
and it is strongly recommended
that they should all be soldered.
No. zo S.W.G. tinned copper
wire should be used, protected
with insulating sleeving- as neces-
sary. When the wiring is com-
pleted check it carefully by refer-
ence to the complete circuit
diagram, Fig. 2.

Although not provided in the
original set it is advised that
" stops " be fitted at the ends of
the scales, to prevent complete
rotation of the knobs attached to
the rotor and reaction coil
spindles. Otherwise there is a
risk of the flexible connections
becoming broken.

Operation and Results Obtainable.
The actual operation of this

receiving set is very simple, and,
provided the often -repeated re-
marks regarding self -oscillation
are kept in mind, no interference
with adjacent receiving stations
need be caused.

The reaction coil is so propor-
tioned as to give an easy control
of reaction, and, unless the
coupling is fairly tight, the set
will not oscillate. The principle
to he kept in mind is that
" searching " should not be car-
ried out with the set oscillating,
but with the reaction coupling so
adjusted, and varied as the tun-
ing variometer is varied, that
whilst searching the set is always

a little short of oscillating point.
. To operate the set, first con-
nect up the L.T. battery, insert
the valve into the holder, and
rotate the filament rheostat to sec
that the valve lights up cor-
rectly. If all is in order, connect
up the aerial and earth leads, the
H.T. battery, and the telephones
to their respective terminals.
With the aerial condenser in cir-
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in accordance with the foregoing
particulars, includes fairly good
" loud -speaker " reception of
2 LO at a distance of r 5 miles ;
clear reception in the telephones
of several other British broad-
casting stations (this involving,
of course, the careful but not ex-
cessively critical adjustment
reaction) and distinct, but not
loud, reception in one pair of

L - MAIN INDUCTANCE
ROTOR \ L2- REACTION

It

>..C) H.T.+ - +
Fig. 9. Wiring diagram.

suit a 18o° movement of the
pointer attached to the tuning
variometer will vary the wave-
length over the shorter range
(namely, from 33o to 460 metres),
and with the condenser short cir-
cuited a similar movement will
vary the wavelength over the
longer range (from 45o to 600
metres).

The results obtained with the
original set, constructed exactly

C3

telephone receivers of speech and
music transmitted from the
American broadcasting station
WGY. This last-named recep-
tion was, of course, after broad-
casting hours, and did involve
critical adjustment of the re-
action coupling, but, even allow-
ing for tfils, it is considered a
very satisfactory result from
such an easily constructed and
economical receiving set.

JANUARY " MODERN WIRELESS"
Principal Contents :

A Simple Reflex Receiver by Percy W. Harris.
More about the Omni -Circuit Receiver by John Scott -Taggart, F. Inst. P.

A Two Valve Broadcast Receiver by A. D. Cowper, M Sc.
Ten Pages of Amateur Call -Signs.

NOW ON SALE EVERYWHERE PRICE 1/-
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A NOVEL IDEA FOR LOOSE
COUPLER SECONDARIES

By R. W. HALLOWS, M.A., Staff Editor.
A constructional note for the amateur worker.

THE secondaries of all loose
couplers on the 'market are
made with a number of tap-

pings which are taken to a
selector switch, so that One has
to *dat fine tuning by increasing
or decreasing the capacity in
the circuit and not by varying its
inductance, since the number of
turns taken in by each stud is
usually rather large.

For the best results it is desir-
able to be able to balance induct-
ance against capacity until the
optirrium value of each is ob-
tained. This can be done only
if it is possble to take a single
turn of the coil, and the best
means of accomplishing this
desired end is to use a sliding
contact. The ordinary method
of mounting the slider outside
the coil is hardly suitable, for if
it were used the secondary would
have to be of very much smaller
diameter than the primary, in
order to allow room for the slider
and its supporting rod.

It occurred to the writer some
time ago that there was no reason
why the slider should not be
mounted inside the :secondary, its
point pressing upwards against
the turns of wire throUgh a slot
cut in the cardboard former. This
works most satisfactorily, and it
makes a particularly neat job.

To make the device, buy or roll
a stout cardboard tube, the exter-
nal diameter of which need be
only 1 in. less than the internal
diameter of the primary,. into
which it is intended to fit. Draw
upon the tube two parallel lines
1 in. apart, extenaing' to within
an inch of each end, at which
points. a 1 -in. .hole should be -
drilled. Cut along each line, so
as to. make a slot 1 in. wide, as.
shown in Fig. 1, with an old razor
blade.

Give the tube a .good coat of
shellac, both inside and out; not
neglecting the edges of the slot.
Now wind on the wire as.
as possible, giving the turns a
coat of shellac when they are in
place. Seccotine a piece of fine

glass cloth to one edge of a small
piece of wood rather less than

in. wide, and by moving it up
and down in the slot remove the
enamel from the underside of the
turns of wire.

The end pieces should be made
from 1 -in. ebonite. They should
be of such diameter that they fit
quite easily into the tube. Fig. 2
shows the way in which they are
laid out and drilled. The only
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enough to. allow piece.of springy
phosphor bronze to pass through
them. Take a piece of this metal
about 11 in. in length, bend it
into the shape shown in Fig. 3,
and pass its end through the slots
in the slider, soldering it at one
point only, as shown. To the
lower side of the slider attach a
small bracket, the details of which
are shown in Figs. 3 and 4. It
Will be Seen that the lower part
of this bracket is cleft and
bent up to form a beating for a
pin.

Take a piece of 3/I6 -in, round
brass rod, -1 in. longer than the
coil. Thread one end for 1. in.
or so and deal with the other as
follows. Soften it by heating in
a Bunsen flame or a blow lamp,
and plunging it quickly into

Figs. 1, 2, 3 and 4, showing constructional details of the
coil and slider.

difference between them is that
one only has a 3/16 -in. hale,
which allows the control rod for
the slider to pass through it.

Now obtain a piece of square
brass rod, ivhich should be in.
longer than the total length of
the coil. Turn the ends round
and thread them for i in. If you
have not the tools for doing this;
any gatag-e will carry out the job
for a very small charge. Place
a nut upon each of the screwed
ends, then put the endpieces in
place upon the rod, fixing them
with two more nuts. Adjust the
distance between the endpieces
until it is exactly equal to the
length of the coil.

We can now proceed to make
the slider, the details of which
are given in Figs. 3 and 4. Cut
out a strip of sheet .brass 1 in.
;wide and. 11 in..long, .: Bend. it
to the shape shown in Fig. 4, and
solder. In the top edge cut two
slots 3/16 in. long and just wide
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secondary

water. Then flatten it with a
hammer and drill a 6B.A. clear-
ance hole through it. Attach this
rod to the bracket of the slider
by means of a 6B.A. bolt, the end
of which may be riveted over.
Now remove the eadpiece con-
taining the 3/16 in. hole. Pass
the slider on to its rod, bring the
end of the control rod through Cie
3/16 in. hole, and refix the end
piece. Fix an ebonite knob to
the end -of the control rod. End -
pieces, complete with slider, may
now be inserted into the coil,
great care being taken that the
contact point falls into the slot
in the tube, and that it is suffi-
ciently bent upwards to make a
firm contact.

All that is now necessary is to
fix the endpieces in place by
means of 4B.A. screws driven
into them- through .the cardboard
tube, and the secondary is now
ready to be mounted in the loose -
coupler_
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Fig. i.-The general appearance of the receiver.

DURING the last year or
two there have been innum-
erable attempts to produce

apparatus which would adapt
itself to any new circuit which
might be devised.

I myself have consistently ad-
vocated the use of component
parts, preferably mounted in
boxes, which may be arranged
on a table and connected up in
different ways to conform to
different circuits. I have
realised, however, that there are
a very large number of experi-
menters and constructors who
like to have a set which presents
a nice appearance and which may
be readily operated by members
of the family other than the
experimenter himself.

Until comparatively recently I
felt that there was no corn -
promise. Of course, we have
had different kinds of unit
receivers and combination sets
which, however, are strictly
limited as regards"the number of
circuits which may be used with
them. We have also had board
sets in which the components
have been mounted on a board
and have been provided with ter-
minals, the wiring all being
visible and on the surface.
These, however, are obviously
experimental receivers, and when
wired up do not present the
appearance of a finished set.

I have spent the last few
weeks in developing an entirely
new type of receiver which, while

always presenting a neat appear-
ance, may be wired up to almost
any circuit in a few minutes.

Fig. I shows what the finished
set looks like. It is a three -
valve receiver, and it will be
noticed that on the front of the
panel we have three valve
holders, a crystal detector, the
knobs of three variable con-
densers, each of o.0005 µF capa-
city, two variable gridleaks, one
variable anode resistance, two
single -coil holders, an -aerial and
earth terminal, terminals for the
H.T. and L.T., and at -the
bottom two terminals for the
loud -speaker or telephone
receivers; three rheostat controls
are provided.

On the left-hand side of- the
cabinet we have a three-way coil
holder; inside the cabinet- we
have an intervalve step-up trans-
former, an iron -core -choke coil,
two condensers of 0.002 µF capa-
city, one condenser of cool p.F
capacity, one condenser of
o.000x ,uF capacity, two con-
densers of 0.6003 µF capacity.

Anyone looking at Fig.
would iinagine that it was an
ordinary three -valve- receiver
fitted, perhaps, with one or two
more gadgets than usual.
Readers will agree, however,
that the set has a finished com-
mercial appearance and would
do justice to any drawing -room
table. If, however, we raise the
lid of the cabinet, we find that
the top is hinged at the back and

..!70<0,

"WIRELESS
OMNI-CIRCUl

JOHN SCOTT-TAGG,

The first published descripti
wireless receivers which enables
circuits to be tried. out with a

that the raising of the top of the
cabinet discloses a neatly
arranged terminal board. This
is illustrated in Fig. 2.

The terminal board itself pre-
sents the appearance shown in
Fig. 3. Each of the terminals
on the board goes to one ter-
minal of a component inside the
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Fig. 3.-The ahtearts/

cabinet. All these components
are mounted on the back of the
front sloping cabinet, except the
three -coil holder, which is
mounted on the outside of the
cabinet at - the left. For
example, the terminal 2, shown
in Fig. 3, goes to one side of one
of the three variable condensers
seen on the front of the panel;

1.
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f on entirely new departure in
undreds and even thousands of
nimum of trouble.
1

the terminal to goes to the other
side of this condenser. Simi-
larly, the terminal 5 is connected
to one side of a 2 megohm grid -
leak, while the terminal 13 goes
to the other end. It will thus be
seen that all the terminals are
unconnected, except to their
respective component parts, and
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of 04 terminal board.

except in the case of the filament
,'connections. All the filaments
are already connected in
parallel, with a rheostat in each
negative lead; these rheostats
are of the carbon -plate pattern,
\ ich are suitable for use either
with dull emitter or ordinary
alves. The rheostat controls,

of which there are three, cannot

Fig. 2.-The receiver with the lid opened.

be seen in the two photographs
because they are hidden by the
valves.

To wire the set up to any cir-
cuit, all that is necessary is to
use a number of rubber -covered
flexible wires and to join up the
terminals on the horizontal ter-
minal panel shown in Fig. 2.
The flexible wires consist of
copper strand covered with
rubber, the leads being of about
three different lengths for con-
venience, and each lead is fitted
with a fishtail, or spade, ter-
minal which will slip under the
ordinary terminals on the ter-
minal board.

Having. joined up the different
terminals by _means of these
flexible leads, the lid is returned
to its normal position, and the
high-tension battery, and other
connections, are made to the ter-
minals on the front panel. The
set now presents the appearance
of an ordinary commercial
receiver, and none of the wiring
is visible.

If we now desire at any time
to change the circuit, we simply
raise the lid, disconnect the
leads, and rewire the terminals.
Then the lid is closed, and once
more the set appears exactly as
before, although the circuit em-
ployed may be entirely different.

The experimenter will prob-
ably not want to bother with the
numbers on the panel, but it will
be obvious that the veriest tyro

could wire up any circuit if he is
given a key list of the numbers,
even though' he may know
nothing about the theory or
action of the circuit, and yet he
can gain valuable experience.

Sufficient has.been said here to
indicate the immense possi-
bilities - of this new receiver.
Some further details and photo-
graphs appear in the next issue
of Modern Wireless, published
on January 4. It is proposed to
give Wireless Weekly a series of
exclusive constructional articles
dealing with this set in the
immediate future. When a suffi-
cient number of readers have
made the set, it is proposed to
give regularly in Wireless
Weekly circuits specially- for use
with this receiver with notes on
them, together with a key of the
connections.

Innumerable circuits have been
tried out with this particular set,
and it is only after the fullest
tests that I have decided to pub-
lish the full details of the
receiver.

Lastly, I would point out that
the set may be used with one,
two or three valves, or even as
a crystal receiver, so that there
is no necessity to purchase all
the valves at once. It was
found that a three -valve set
would cost practically the same
as a two -valve set.
[Next week : More about the WIRELESS
WEEKLY OMNI-CIRCUIT RECEIVER.]
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A HOME-MADE FOUR -POLE
SWITCH

FROM the experimenter's
point of view, there can be
few more useful pieces of

apparatus than the four -pole
change -over switch, for by its
use one is enabled to test one
piece of apparatus against an-
other better than any other
arrangement. Suppose, for ex-
ample, it is desired to compare
the performances of two high -
frequency transformers. If they
are wired' up and tried in turn, no

Fig. 1. -The Barrel.

real comparison of their merits
can be obtained, for the follow-
ing reasons. The wiring -up
takes some time ; it is difficult to
retain in one's mind the exact im-
pression made by either one ; by
the time the second is ready, the
strength of the signal used foi
test purposes may have altered.

Yh"

F

/E- Y2"4341+- 7/8'.--43441-1

Fig. 2. -Constructional details of panel.

The best type of switch is that
known, as the " barrel owing
to its very low capacity. These
are expensive to buy, but one
can be made up in the workshop
at small rost, and with the sim-
plest tool outfit.

The barrel is a 2 -in. length of
round ebonite rod, in. in dia-
meter. A 2B.A. clearance hole
is drilled exactly through the
long axis. Into this is inserted
a piece of 2B.A. studding, 4 in.
in length, in. protruding from
one end and r4 in. from the
other. The screwed rod is
clamped in place by nuts. Four
strips of thin brass, each i g in.
long and 3-16 in. wide, are now
cut out and fastened to the
barrel, as shown in Fig. i., by
means of countersunk 6B.A.
screws, heads of which must be
carefully trimmed down with a
fine file.

Two brackets are now cut
from stouter brass to act as sup-
ports for the barrel. They should
suspend it so that the spindle is
xi in. from the panel.

Fig. 3. -Details of the two types o,
contacts.

The panel is a piece of
ebonite measuring- 3i in. square.
Fig. 2 shows how it is laid out
and drilled. All holes are 4B.A.
clearance.

The fixed contacts are now cut
from some thin and really springy
sheet metal, such as phospor-
bronze. These are of two kinds,
as seen in Fig. 3. We shall need
eight of those marked A and four
of those marked B.

We now mount these contacts
on the panel. Those of the A
type are secured by terminals
along the lines CD (Fig. 2) and
bolts along the lines EF. The B -
type contacts are fastened by
terminals only along the line AB.

The barrel is now placed in
position as seen in Fig. 4, the A -
type contacts being pressed well
inwards so as to rest tightly
against it. It will be seen that
when the switch is in the position
shown in the drawings the middle
row of terminals is connected via
the brass strips on the barrel to
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Fig 4. -The barrel in position.

those on the right. When the
knob is turned to the left, the
connections are reversed, the path
for currents then -lying between
the middle terminals and those on
the left.

It remains only to provide the

Fig. 5. -The complete switch in box.

switch with a suitable box such as
that seen in Fig. 5. A knob and
a pointer are mounted on the
protruding end of the spindle,
and two small stop pins inserted
into the wood prevent the barrel
from turning too far to right or
left. R. W. H.

Amateur Reception.

We are given to understand by
Mr. T. Tapperibeck, a Dutch
correspondent residing at Villa
Margaretha, Noordwijk aam Zee,
Holland, that the following call
signs have been received by
him :-

2A0, 2CW, 2DF, 2FN, 2FU,
2GG, 2GM, 2GN, 2GZ, 2HF,
2JF, 2KF, 2KR, zKT, 2KW,
2KX, 2NM, 20D, 20N, 2RG:
2SZ, 2T11, 2VN, 2WA, 5BV,
5CI, 5GS, sKO, 5DN, 5LL,
5MU, 5RZ, 5WR, 6BF, 6Ni,
60Y, 6RY, 7ZM, `8AQ, 8BA,
8BE, 8BF, SBN, 8BM, 8BV,,
8BW, 8CM, '9CS, 8CZ, 8DA,
8DK, 8WA, 8ZZ.
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LONDOLONDON.-It must be fine toN.-It
an 'uncle these days ! It is

rumoured that Uncle Caractacus
has received so many boxes of
chocolates and cigarettes that he
is thinking of retiring from the
B.B.C. and setting up in busi-
ness as a tobacconist and con-
fectioner.

O 0 0

Uncle Arthur, Uncle Jeff,
Uncle Rex, Aunt Sophia and
Aunt Phyllis likewise have all
been -remembered. There is no
doubt that so far as their
listeners are concerned, the
B.B.C. live in an atmosphere of
goodwill. -

O 0 0

We have just had another
most excellent. Request Night.
As these are very enjoyable
nights; may the writer be per-
mitted to suggest that each of
the eight broadcasting stations
have one request' night every
eight weeks ; that such transmis-
sions be simultaneously broad-
cast, thus leading to an inter-
change of views and tastes all
over the country? This would
mean that if, say, every Tuesday
were set aside for the simul-
taneous broadcasting of these
popular request items, we would
be able to hear in Londcn, for
instance, Manchester's pro-
gramme one Tuesday, next week
that of Bournemouth, and so on.

0 0

Forthcoming Events
JANUARY.
znth (WED.).-Mr. Archibald Had-

don. Miss Irene Wynne, soprano.
Mr. Stanley Holt, piano synco-

.pations. Mr. Joseph Blascheck,
entertainer.

3rd (Tunas.).-Short Modern Eng-
lish Programme. Mr. Madoc
Davies, baritone. Miss Katie
'Goldsmith, solo violin. Dance
Music.

4th (FRI.).-Popular Night. Wire-
less Orchestra. Mr. Charles
Stainer, solo banjo. Miss Mabel
Twemlow, soprano. Pitt and
Marks, entertainers.

5th (SAT.).-Prof. Winifred Culles.
Orchestra. Miss Gladys Naish,
soprano. Mr. Frank Wood,
entertainer.

6th (Sux.).-Service relayed from
St. Martin's -in -the -Fields.

8th (Tuas.).-The Anglo-Hawaiian
Players. The Happy Family
Concert Party.

9th (WED.-Popular Concert.
Items by Miss Georgia Drayson
and Miss Irene Cryer.

o b
ABERDEEN. -- Christmas,

and what is more important
in the North, the coming of the

TRANSMISSIONS
Call -Sign Wavelength.

LONDON 2L0 365 met..
A EERDEEN 2ND 495 ,

'IMMINGHAM SIT 475

FOURNEMOUTH 613M 385

CARDIFF SWA 350

GLASGOW 5SC 420 ,

MANCHESTER .."ZY 460

NEWCASTLE . 5NO 435

TIMES OF WORKING.
We"d"s

3 Tot1.121i p.0r.

:mays. 3 0 p.m to 5.0 p.m. Rol
8.20 to 10.30 p.m. G.M.T.

New Year, have provided the
2BD Directors with an oppor-
tunity for surpassing all previous
performances. Night after night
the close -down call has not come
until 12.3o a.m., and listeners'
even at that late hour have heard
it with regret.

0 0
Forthcoming Events
JANUARY.
znd (WED.).-Jazz Orchestra. Mr.

Gus Stratton and Mr. A. B.
Henderson, entertainers.
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3rd (TxuEs.).-Vocal and Instru-
mental Music by Russian com-
posers.

4th (FRS.).-Band of the British
Legion.

5th (SAT.).-Aul' 'Eel or Sowens
Nicht. The programme will con-
sist almost entirely of Scottish
items. Messrs. Harvey and
MacCallum, entertainers.

7th (MoN.).-S.B. of concert from
London. Overture and Third
Act of the " Meistersingers.".

8th (Tuns.).-Classical Night. Mr.
Julian Rosseti's Trio. Mr. W.
Anderson, baritone. Miss Mar-
garet Thackeray, contralto.

B IRMINGHAM.-If there is
one thing upon which 5IT

may pride itself more than upon
any other, it is the interest which
is being maintained among the
thousands of children who are
members of its radio circle.
The Saturday afternoon kiddies'
concerts are one indication of
this interest. They are invari-
ably charming, and not infre-
quently the little performers
attain a high level of artistic
merit. A little chap not yet four
sang recently

Forthcoming Ev2nts
JANUARY.
znd (WED.). -3.3o, Paul Rimmcr's

Orchestra. 7.30, Symphony Pro-
gramme. Mr. John Hendry,
solo 'cellist. Miss Hilda Kirkby,
song recitals. Mr. Donald Spar-
row, blind solo pianist, and the
Station Orchestra. 10.30, Morse
Practice.

3rd (ThuRs.).-3.3o, Mr. Sidonie
Wasserman, solo pianist. Station
Orchestra. Mr. Eric Sidney,
siffteur. Mr. W. H. Beach,

 clarionef soloist, and Mr. Sidney
Leighton, entertainer. Mr. Paget
Bowman, Managing Director of,

the B.N.O.C., on The Forth-
coming Opera Season." Major
Vernon Brook, Bi-weekly Talk,
Engineering Review.

4th (Fm.). -3.3o, Miss Hilda Ray-
bould, contralto 7.3o, Mr.
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Arnold Nickson, singer, Mr.
Walter R. Stokes, F.R.G.S., on

Saturn and Its Rings." Mr.
Bert Ashmore, tenor. 8.45, Pro-
gramme .of Chamber Music by
the String Trio of the Leamington
Spa Pump Room. 10.3o, Lan-
guage Talk by Mr. H. Cecil
Pearson : Subject, French

5th (SAT.). -3.3o, Kiddies' Concert.
7.15, Coombs Wood Male Voice
Choir. Band of 48th S.M.D.
Royal Corps of Signals.

6th (Su N ) . -3.3o, Royal Air Force
. Band. Talk to the Children by
Mr. Arthur Burrows. Orchestra.
Mr. Edward Isaacs, solo pianist.
Miss Eva Halford, 'eelliste. Tall
by the Rev. S. D. Morris.

7th (MoN.),-,3.30, Paul Rimmer's
 Orchestra. 7.30, Selections from
" The Meistersingers," as played

first time that a great. many
Bournemouth, people have heard
Mr. Ronald Gourley, and his
entertainment was thoroughly
appreciated. Then " The Beg-
gar's Opera," with its quaint
melodies, came through, when
the audience at the Lyric was
quiet. The wild enthusiasm of a
London audience at the last night
of a popular opera was an eye-
opener to a great many.

Forthcoming Events.
JANUARY.
2nd (WED.).-,A Night of Memories.

Old Time Vocal and Instrumental
Selections.

cif the B.B.C. respectively, and
Major Corbitt Smith. The hall
was packed, and an overflow
meeting was held in a hail
adjoining, which was also filled.
Mr. Arthur Burrows gave , an
interesting discourse on .the
troubles of the Director of Pro-
grammes, whilst Capt. Eckers-
ley, in his usual breezy manner,
which delighted the numerous
amateurs assembled, gave his
soul -inspiring topic. - Howling
and Howlers. His 'don't. do
it I " reminded the old hands at
wireless of the good old Writtle
days. Altogether the meeting
was a tremendous success, and
the reception accorded Capt.
Eckersley served to show the

Our photograph shows Mr. Frederick L. Hogg, who has established communication with 'another amateur
in Toronto, and held such communication for some two hours.

at Covent Garden (S.B. from
London).

Sth {TUES. ) -3.30, Miss Isabel
Tebbe, soprano, ,and Miss Lilian
ClUtterbuck, 'contralto. the
Greys Gonoert Party. Mr. Colin
Gardiner, Talk, " Wireless Hints
to Beginners."

0
po URNEMOUTH. - Mon -

1: day, December 1.7, was a
remarkable night in more senses
than one. First tame the
request programme simultan-
eously broadcast from London.
This in itself was thoroughly
enjcryable, when one -considers
that .artistes like Miss Sophie
Rowlands, Mr. Tom Kinnehurgh
an.d Mr. Rohald Gourley Were
performing.. It is probably the

3rd (Thcas.).-Folk Song Concert.
4th (Fat.).-Gounod, assisted by

Mr. Robert Parker, of the
B.N.O.C., and .others.

5th (SAT.').-Musical Comedy Night.
Selections from all the favourites.

6th (SUN.).-Rev. E. Moor .and the
Wilton Ainslev 'Quartette.

8th .(TuEs.).-Light Opera Night,
:assisted by Mr. Herbert Smith
and Miss -Gertrude Newsom.

0 0 0
CARDIFF.-The meeting held
at the Cory Hall, Cardiff, on

Wednesday, Dec. 19, proved of
immense interest to amateurs
and wireless enthusiasts in
general. The principal, speakers
were Mr. Arthur. Burrows and
Capt. Eckersley, Director. of
Programmes and -Chief Engineer
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popularity he, has gained in the
district.

0 0

Forthcoming Events
JANUARY.
2nd (Wro.).-Mr. Edward Isaacs,

pianoforte recital. Shakespeare's
Tragedy, 1` Richard III."

3rd (THURs.).-Mr. Sam LUtas
baritone. Emrvs Price, solo
violin. Miss Lillian Lewis, con-
tralto. Major Gunn on " Dogs."

4th (Ear.).-The Eclipse Prise
Singers : Vocalist, Mr. Harry J.
Smith, tenor. Mr. E. Hall Wil-
liams, Organiser of - the Great
Western - -Railwav Housing
Scheme : Chat an, "Co-operative
Garden Villages."

5th (SAT.). --Mr. Wile ,C. Clissitt
on " Sport of the Week." Mr.
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Ivor Morgan, baritone. Mr. Sid-
ney Evans and Mr. Bert Siese,
entertainers. Mr. 1'. Howard
Coath, F.A.A.

6th (SUN..-St. Catherine's Church
(Cardiff) Choir. Rev. Cyril Wil-
liams -Millar, M.A., St. Catherine's
Church, Cardiff. Johannes
Brahms Night. Vocalist :
Robert Parker. Pianoforte duets,
Madame Vera McComb Thomas
and Mr. Thomas Riley.

0

1":LASGOW. - Wireless has
-iplayed a prominent part
during the festive season in the
entertainment of house -parties
throughout the country. The
narration of weird ghost stories
around the blazing Yuletide fire
has given place to the merry
strains of wireless music and the
announcement of important hap-
penings all over the world.
Instead of being isolated in some
big remote country mansion, the
house party was in a  moment -
switched on to the " hub of
things " and joined the great
community of listeners -in.

0 0 0

Forthcoming Events
JANUARY.
2nd (WED.).-Mozart Night Solos

by Mr. Frank Phillip and Miss
Annie Ballantyne.

3rd (THURs.).-Popular Progra,arne.
4th (F RI.).-Dance Night. Solos

by Mr. R. E. Cunningham.
5th (SAT.).-Popular Orchestral

Night. The Boys' Brigade Band,
47th Glasgow.

6th (SUN.).-The Rev. Colin M.
Kerr, B.D., B.Sc., Ph.D., of St.
George's -in -the -Fields Parish
Church. Sonata for Violin and
Piano, by Mr. William Rogers,
solo violin, and Mr. Herbert
Carruthers at the piano.

8th (TuEs.).-Popular Orchestral
Night. -

0 - 0 0

MANCWESTER.-The studio
at the Manchester station of

the B.B.C. has now been ingeni-
ously enlarged by making the
artists' room convertible into a
part of the studio when required
to accommodate an augmented
orchestra. The symphony con-
certs recently. given have
revealed a wonderful improve-
ment in blend and harmony,
being free from blasting or the
effects of outstanding instru-
ments. The permanent orchestra
is now being increased from II
to 16 players.

Are we getting too much
simultaneous broadcasting?
Whilst it is- undoubtedly good for
crystal -set users, in that it
enables them to hear other
stations, multi -valve users are
unable to make full use of their
sets when only one programme is
provided. S.B. serves its pur-
pose when there is some special
feature to be transmitted, or news
broadcast, but we suggest that
it should stop there.

0 0 0

Forthcoming Events
JANUARY.
znd (WED.). -3.3o, Miss P. Gregory,

soprano. Mr. John Palmer,
tenor. Mr. B. West, baritone.
6.3o, Organ Recital, Piccadilly
Picture House. 8, loth Sym-
phony Concert. Solo pianist, Mr.
Arnold Perry.

3rd (THURS.).-II .3o, 2ZY Trio.
6.40, German Talk. 8, Concert
by 2ZY Orchestra. Mr. Joseph
Markham, tenor. Talk on " How
Animals Spend the Winter," by
Mr. T. A. Coward, M.Sc. 9.1o,
Talk by Mr. Paget Bowman
(S.B. from London). ro, Savoy
Orpheans.

4th (FRI.).-Mme. M. Walker,
soprano. Mme. E. Dibb, con-
tralto. Mr. R. Hirst, tenor.
Mr. W. Blackburn, concertina
soloist. 8, 2ZY Orchestra. Mine.
Tomson de Kenchen, soprano.
Mr. J. Worsley,- dialect enter-
tainer. to. 5, Spanish Talk.
10.20, Weekly Morse Practice.

5th (SAr.).-Oxford Picture House
Orchestra. Organ Recital. Con-
cert by the Three M's. Mr.
T.. H.- Morrison, solo violin.

6th (SuN.).-Royal Air Force Band.
Mr. Arthur Burrows will talk to
the children, assisted by the
Wireless Orchestra and Mr; Hay-
den Coffin, baritone. 8, Talk to
Young People by Mr. - S. G.
Honey. 8.35, The Very Rev. the
Dean of Manchester. 8.5o, The
Melody Four.

7th (MoN.).-Orchestra. French
Talk. 7.3o, Concert S.B. from
London.

8th (TuEs.).-2ZY Trio. 7.30; 2ZY
Orchestra. Miss Rachel Hunt,
contralto. 8.15, Nature Talk by
Prof. F. E. Weiss, D.Sc., F.R.S.
8.30, Mock Trial by Jury (S.B.
from London).

0 0

]NEWCASTLE.-It has _ un-
doubtedly been a wireless

Christmas in the North. -We
had fully believed that everyone
likely to join the large band of
listeners had by now installed his
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set. A visit to any of the local
wireless shops, however, reveals
the fact that sets as well as com-
ponents -are selling like the pro-
verbial hot cakes.

Forthcoming Events.
JANUARY.
znd (WED.). --3.45, Melody Four

Quartette. Orchestra. Mr.
Robert Strangeways, baritone.
Miss Ida Gowey, soprano. Mr.
W. A. Crosse, piano. Mr. Van
Hee, 'cello.

3rd (Tuurts).-3.45, Mr. A. J.
Beatty; piano. Mr. and Miss
Golightly, duets. 7.3o, Orchestra.
Mr. A. Nockles, tenor. Miss
Lilian Rowell, contralto. Mr.
Kelley, saxophone. Mr. Babbs,
violin.

4th (FRI.).-Miss Florence Farrar,
piano. Miss Ethel Cowell,
soprano. Mr. Arthur Robins,
cornet.

5th (SAT.). - 3.45, Nord -Maitre
Singers. 7.30, Orchestra. Mr.
Win. Peacock, bass. Miss May
Osborne, mezzo-soprano. Messrs.
Charlton and Wright, enter-
tainers.

. 6th (SuN.).-Durham Road Baptist
Church Choir. Rev. C, F.
Knvvett, address.

7th (MoN.).-3.45, Miss Florence
Hicks, soprano. Mr. W. Fair -
grieve, saxophone.

8th (TuEs.).-3.45, Miss Olive Tom-
linson, piano. Miss Dora Rob-
son, Mr. Starkey,
banjo. 7o, Orchestra. - Mr.
Lambert Harvey, tenor. Mme.
Evelyn Longstaffe, contralto.
Mr. W. A. Crosse, clarionet.

0 0

Simultaneous Broadcast
Events.

- JANUARY.
3rd (TutiEs.).-7.3o, Modern Eng-

lish Programme. The Roosters
Concert Party. Mr. Paget Bow-
man.

(FRI.).-Popular Programme.
6th (SuN.).-H.M. Royal Air Force

Band. Children's Corner, con-
ducted by Mr. Arthur R.
Burrows.

7th (MoN.).-Mr. John Strachey,
" Weekly Book Talk." Talk by
the Radio Association. The
London Eight Concert Party.
Mr. H. German on " The
Farmers' Position To -day."
" The Meistersingers," Act 3,
from Covent Garden.

8th (TuEs.).-Prof. A. J. Ireland on
" Episodes in English History."
The Death of William the Con-
queror. Dance Band (all stations

. except Newcastle). The Greys
Concert Party.
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A
SIMPLE
THREE-

VALVE
RECEIVER

By
STANLEY C. RATTEE,

Staff Editor.

0 F all the straight -circuit
valve receivers, proba.bly
the most popular is the

three -valve combination of one
high -frequency valve, detector
and note magnifier. With such
a combination. one may reason-
ably expect to receive the
_majority, if not all, of the B.B.C.
stations, with the nearest of them
of such volume as to operate a
loaid-speaker.

General Considerations.
In . the set about to be de-

srribed, the writer has utilised
the plug-in coil system of tuning,
thereby permitting the tuning
circuits to be- adjusted to any
wavelength according to the coils
used.

Reaction is introduced into the
set, and since it is now per-
missible to use reaction direct on
to the aerial circuit, this method
is employed. At this point, it
may be well to remind readers
that though aerial reaction is now
permitted, the concession does
not in any way justify listeners
in energising their aerials, and
LOT those readers who still prefer
the safer tuned -anode method of
reaction, the desired effect :may
be obtained by reversing the
positions of the aerial and anode -
tuning coils with their, respective
connections.

The general appearance .of the
instrument may be observed from
the photograph, Fig. I, wherein
may be seen on the right the two
telephone _ terminals, the H.T.

Fig. x.-A ,photograph of the completed receiver.

positive, the L.T. positive, and
H.T. and L.T. neTative (a
common terminal). ?"?he 2 -coil
holder for the aerial and reaction
coils may be seen on the left-hand
side of the containing box with
the aerial and earth terminals
mounted immediately above it on
the ebonite panel.

The single coil mounted in.
foont of the first valve is the
anode coil, which is tuned by the
condenser having its dial on the
left-hand side of the panel.- The
knob and dial for operating the
condenser in the aerial circuit is
seen to the right of the photo-
graph. The adjusting knobs for
the filament resistances may be
seen in the centre of the panel,
these being the three small knobs
with pointers.

Materials and Components.
Though the components may

be any that the constructor
may choose, subject to their

Fig. 2.-The Circulit Arrangement.

values being correct, the compo-
nents and materials embodied in
the set under description and seen

in the photographs are
enumerated below :-

One ebonite panel, 12 in. by
9 in. by

Two variable condensers of
0.0005 pF capacity (Radio Instru,
ments, Ltd.).

Three Igranic filament resist-
ances.

One fixed condenser, 0.6003
capacity (1?ubilier).

One fixed condenser, -o.00i p.F
capacity (Dubilier).

One grid -leak of 2 megohms
resistance (Dubilier).

One Polar cam -vernier 2 -coil
holder (Radio Communication
Co.).

One single coil mount (L-.
McIVIichael).

One intervalve low -frequency
transformer (Radio Instruments,
Ltd.)..

Seven terminals. -
Three valve holders.
Set of Atlas coils far the wave-

lengths desired. (Clarke & Co).
Quantity of No. IS or 20 tinned.

copper wire for connecting pur-
poses. Quantity of insulating,
sleeving.

The Circuit.
This is illustrated in Fig. 2,'

the general arrangement being as
follows:-

The valve V, is the high -fre-
quency valve, V2 the detector,
and the low -frequency valve.
The aerial circuit L C, com-
prises a honeycomb coil of the

as
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Fig. 3.-Back 0] panel vieto showing disposition of components.

required value, shunted. by the
o.000s µF variable condenser,
which circuit has, according to
the wavelength being received,
a certain frequency to which must
be tuned the high -frequency cir-
cuit of the valve V, ; this latter
circuit is formed by the induct-
ance L, and the o.0005 p.F vari-
able condenser C..

12,, R. and R. are the filament
resistances controlling the fila-
ment current of V', V. and V,
respectively. C. is the grid con-
denser of 0.0003 µF capacity,
whilst R. is the gridleak of 2

megohms resistance. L, is the
reaction coil connected between
the plate of the detector valve
and the O.P. terminal of the
intervalve transformer ; across the
primary of this Latter is connected
the o.00i pF fixed condenser C..

T represents the telephones,
whilst C5 is a fixed condenser of

juF capacity, connected across
the H.T. battery. The purpose
of this condenser is to smooth
out any irregularity in the supply
of voltage given by the battery,
thereby reducing to some extent
the noises of the set. This con-
denser is shown dotted in Fig. 2
for the reason that it is not
always necessary, the condition
of the H . T. battery deciding. In
the writer's case C. is omitted
without disadvantage.

It will be observed that the
negative side of the L.T. battery
is earthed in accordance with the

Op

usual practice, but should the set
show any tendency to burst into
self -oscillation, independent of
the reaction coil, then the con-
structor should earth the positive
side of this battery, when all
tendency to self -oscillation will
be overcome. It may be argued
that this latter connection will
result in certain losses in the
efficiency of the set, but with
judicious use of reaction all such
losses may he easily overcome.

The Panel.
This is made from ebonite 12

in. by 9 in. by in., drilled in
accordance with the dimensions
shown in Fig. 4. When corn-
pletely drilled and the holes
countersunk for the screw heads,
the panel should be rubbed on

IVe 4

2'µi.- --..-"6. 4I
24 L

n3: 3W-1

1,

Fig. 4.-The panel dimensions.

both sides with fine emery cloth
or pumice powder, in order to
remove any extraneous and con-
ductive matter buried in its glossy
surface. To obtain an even and

An article dealing

with the construction
of a three -valve set,
capable of receiving
all British and Conti-

nental broadcasting

wave -lengths.

*
neat finish, the panel should,
after rubbing, be treated with a
clean rag and a few drops of
vegetable oil until all traces of its
previous treatment are removed.

Preliminary Tests.
At this stage everything is

ready for assembling the re-
ceiver, but before mounting the
various components for the final
connecting up, the reader is
advised to lay them out upon a
baseboard and connect them up
in accordance with the circuit
diagram, Fig. 2.

Should the constructor decide
to mount his components and
connect them as a finished instru-
ment without preliminary test
and then fail to obtain satis-
factory results, not only will time
be wasted and labour expended
upon neat wiring, etc., but the
task of locating the fault will be
rendered more difficult.

The success of the finished
instrument depends upon the
correct arrangement of the
circuit, and for this reason it is
advocated that the components
be first connected together in
such a way, as to permit easy
alteration in the event of mis-
understanding.

In next week's issue will be
given complete instructions for
wiring up the mounted com-
ponents in accordance with the
wiring diagram. Instruction in
operation and details as to the
results obtained with this re-
ceiver will also be given.
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4

A SIMPLE C.W. AND TELEPHONY
TRANSMITTER.

[The concluding constructional details and some notes on the operation of the completed instrument.]

g:4-6-6-64.4-66,-6-6,06-6-6-.6-6-06 6-6-6,6-64,4,6.6.64.6.6.6.4 G"- 64.6-6-6-6-64,66.4.6-A66.4-6-6-6,

Materials Required for
Completion.

In the folioWing -s.pecifiat bion
the components enumerated are
as actually .fitted to the original
instrument.' - it will- be under-
stood, of course, that modifica-
tions.may be made as regards the
type of components; at the dis:
cretion of the reader.

x -containing- box to the dimen-
sions given in Fig. 7, the choice
Of material, finish, etc., being left
to the indivichral taste as usual.

-1 variable condenser, -capacity
0.0005 ,uF. The insulation of
this condenser should be good and
the plates should be well spaced.
That iTlustrated is by the Fallon
Co.

I valve -holder and rheostat
combined (Bowyer -Lowe).

i 5 -point and "

i 3,point tuning Switch (Bow-
yer -Lowe).

r fixed condenser 0.0003 jiF.
(Dubilier) not 0.003 .,ulz as inad-
vertently stated last week).

i fixed condenser, o.00r fiF

2- or 4 -volt flashlamp "and
holder.

i hot wire ammeter (ex Dis-
posal -Board). (If posSible, one
having a maximum reading of
o.25 ampere should be obtained.)

r buzzer (Economic Electric
Co.).

9 terminals (Bowyer -Lowe).
solid -bark microphone (ex

Disposal Board).

Assembling and Connecting Up.
The general arrangement of the

controls, the hot wire ammeter,
microphone and buzzer, upon the
front -of the instrument was clearly
shown in the photograph -of the
completed instrument ( F ig.

bilst the disposal of the com-
ponents inside the -cabinet will be -
seen on reference to Fig.- .3.

One detail, however, is not
very clearly shown in 'Fig. 3,

namely, the method of fixing the
small flashlamp. In order to
avriid actual contact between the
metal holder and the wood of the
box., the ordinary type of holder
supplied for the small flashlarn?
was modified somewhat, the bot-
tom portion being removed and
-the remainder being attached to a
small square of ebonite. The
socket of the holder was then
bushed with fibre and passed
through a -if in.- -diameter -hole in
the front panel, to fire back of
which the square ebonite base
plate was screwed.

Having fitted all the corn --

Fig. 7.-.Diniensions of the cabinet.

ponents neatly into place, it
remains to connect them up in
accordance with - the back -of -
panel wiring diagram, Fig. 8.
Although there may appear to be
rather a number of connections,
no real difficulty should be experi-
enced provided the work is
carried out carefully and methodi-
cally.

First of all, dispose of the con-
nections between the 5 -point
aerial tuning switch and the tap-
pings of the aerial coil. Connect
the innermost tapping to the left-
hand stud of the switch, prefer-
ably vith a length of No. 20
S.DV,G. tinned copper wire
covered with insulating sleeving.
The 2nd, 3rd and 4th tappings are
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to be similarly connected to the
and, 3rd and 4th studs, counting
from the left (remembering that

 the back of the panel is referred
to), whilst the outer end of the
aerial coil is to be connected to
the 5th and last contact stud.
Proceed with the remaining con-
nections, leaving the fitting and
connecting up of the microphone
transformer to the last. When
connecting the flexible leads from
the reaction coil, remember that
i t may prove rbecessary to reverse
thew.

-Operating the Set.

Tbere -a good deal more in
the final testing and putting into
operation of a transmitting set
than there is with a receiving set.
In the latter case, apart froin the
usual preliminary trial or the
valve filament lighting circuit,
etc., it is merely a -question of
making- Careful adjUstment until
the best. results are evidenced by
the signals in the telephones.
With a transmitter, however, it is
necessary to arrange as many
visible indicationS of satisfactory
operation as posSible, but, even
then, the final results may -not be
quite --as indicated and require
Confirmation by reports from more
nor less -distant receiving :Stations.

When putting this transmitting
set into operation 'for the first
time, and having carefully
-checked all connections with the
wiring diagram -(Fig. 8) and the
complete theoretical circuit dia-.
gram, Fig. 2, proceed as fol-,
lows :-

(i) Connect the six -volt accu-.
mulator, obserVing correct
polarity, and make the necessary
intermediate connection, giving 4
volts to operate the microphone
and .2 volts to operate the buzzer.
Rotate the filament rheostat knob
and observe that the Valve lights
up correctly. During transmis-
sion the valve should he burning
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at its full brilliancy and, although
most receiving valves will operate
in a transmitter using only Zoo
volts H.T. supply, some will not
stand the full 6 volts across the
filament. The writer found the
Cossor valve gave better results
than several others which were
tried.

(2) Connect the transmitting
key to its terminals ; place the 3 -
point switch on the centre or
" C.W." stud, and connect up
the H.T. supply. Depress the
key and note whether the flash -
lamp glows. Screw down the
transmitting key and adjust the
primary circuit condenser and the
reaction coupling until the lamp
glows as brightly as possible.
This indicates that oscillatory
currents are being 'generated in
the primary or closed oscillatory
circuit. Set the variable con-
denser to the desired wavelength
(if previously ascertained by
means of a wavemeter), if the
wavelength is not known, set the
condenser at about 4 of its maxi-
mum value, which will give a
wavelength of approximately zoo
metres with the primary winding
as specified. Readjust the reac-
tion coupling in order to obtain
the brightest glow in the lamp,
without moving the variable con-
denser.

(3) Connect up the aerial and
earth leads to appropriate ter-
minals. As the second of these
is connected, the flashlamp will
probably be extinguished, even
though no appreciable movement
of the needle of the hot wire
ammeter takes place. Move the
aerial tuning switch slowly over
the 5 studs and note whether the
flashlamp glows again. Tighten
the reaction coupling until the
lamp is made to glow again,
moving the arm of the aerial
tuning switch over the stud as
before. When the lamp is made
to glow, thus showing that oscil-
latory currents are flowing in the
primary or closed oscillatory cir-
cuit, vary the setting of the aerial.
tuning switch, at .the same time
moving the reaction coil slightly,
as necessary, until on one parti-
cular stud the glow in the lamp
is either extinguished or very
greatly reduced and, at the same
time, the maximum deflection of
the needle of the hot-wire am-
meter is obtained. Moving the
switch one stud to either side
should cause the lamp _to glow

brightly, as the aerial circuit is
thrown out of resonance.

(4) Should difficulty be experi-
enced in adjusting matters so that
the lamp is extinguished on one
stud only, vary the setting of the
variable condenser a few degrees
either . way, at the same time
making a slight readjustment of
the reaction coupling. The object
is to transfer the greatest amount
of energy from the primary cir-
cuit (where it is indicated by the
glow Of the flashlarnp). to the
aerial circuit, where it should be
indicated by the deflection of the
hot wire ammeter.

(5) When the foregoing adjust-
ments have been carefully carried
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speech may be transmitted, with-
out alteration of wavelength or
any necessity for readjustments.

In the course of tests with the
completed instrument, using a
high-tension supply of 140 volts,
an aerial current of 0.04 ampere
was obtained, and the first reply
by wireless was received from a
station eleven miles distant, the
owner of which reported that the
C.W. and " buzzer " signals
were received quite strongly upon
2 valves. Speech was then tried
and was reported as being of
good quality, but rather feeble.

It was at first suspected that
the microphone was the cause of
the poor modulation, and actual
tests showed that it was

Fig. 8.-Complete wiring diagram of he Transmitter.
out, manipulation of the trans-
mitting key will result in the
transmission of pure continuous
waves at the predetermined wave-
length.

(6) Release the key ; move the
arm of the 3 -point switch on to.
the right-hand or " buzzer "
stud, and interrupted or " buzzer
modulated " C.W. may be trans-
mitted on the same wavelength
and by the same transmitting key.

(7) Move the arm of the 3 -
point switch on to the left-hand
or " microphone " stud, and
either hold down or screw down
the key. This completes both
grid and microphone circuits, and
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not functioning quite satisfac-
torily, whilst a reversal of the
connections of the microphone
transformer also gave improved
results and increased the modu-
lation accordingly.
- Further tests have been
carried out and Morse signals
transmitted quite clearly over a
distance of 20 miles, but on this
occasion considerable interfer- '
ence was experienced at the re-.
ceiving station and speech was,
not clearly received. It is -con-
fidently expected that a feiv
further trials will result In the
above -mentioned distances being
considerably increased.
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The secondary' tuning and re-
action variometers ate similar,
having two pile -wound stators of
31 -in. cardboard tubing, and the
common type of wooden ball
rotor, about z ins. diameter,
wound full of wire in a single
layer. The former variometer
has 5o turns of No. zo S.W.G.
d.c.c. wire on Stator, and the
same wire on the rotor (about 42
turns). The reaction variometer

404
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By John Scott- Taggart', F. Insr P

A Loud -Speaker Hint.

As in practically all cases the
anode current flows directly
through the windings of a loud-
speaker, it is desirable to pass
the anode current through the
windings in such a -direction that
it helps to increase the per-
manent magnetisni of the mag-
net- in the loud -speaker. The
current flowing in the anode cir-
cuit of a valve using a high-
tension voltage of, say, roo
volts is sufficiently appreciable
to weaken the permanent mag-
netism of the magnet in the loud-
speaker or in telephone receivers
if it flows. through the windings
in the wrong direction. I think
that manufacturers of loud-
speakers ought to mark the ter-
minals of their products + and
-; this applies also to telephone
receivers. Assuming that the
diaphragm may be adjusted, a
good way of telling which way
round to connect the loud-
speaker is as follows :-

Using about to or 20 volts of
H.T. and, thefiliinient of the
valve being alight, adjust the
diaphragrri of the_ loud -speaker
until a "tinny click is heard ;
then move the diaphragm away
from the magnet until a loud

plonk is heard. This is the
best adjustment for the loud-
speaker for this voltage. Now
use the full high-tension voltage,
say, too volts; the diaphragm
should strike the magnet
with a tinny click as the
high-tension plug is put in. If
this happens, it is an indication
that the loud -speaker is con-
nected the right way round, and
a slight turn of the adjusting
knob will once more result. in the
loud plonk being heard, indi-
cating that the diaphragm is
correctly adjusted. If the loud-
speaker terminals were incor-
rectly connected to the set ter-
minals, the increase of high-
tension voltage would not draw
the diaphragm against the
magnet.

Dull Emitter Vocabulary.
The popularity of the dull

emitter will cause certain changes
in the vocabulary of those who
write about valves. For example,
how can we continue to write
about filament accumulators when
half one's readers are using dry
batteries? Shall we have to speak
of filament batteries in future?
Even this will not be correct in
many cases, because the word

battery implies two or more cells,
and there are at least two types
of dull -emitter valves on' the
market which only require one
cell. Readers must not be sur-
prised if they read of the negative
terminal of the source of filament
current!

Rheostats for Dull Emitters.
The ordinary rheostat of about

7 ohms value is of little use in
the case of dull emitters.- When
one considers that the resistance
in the filament of some of these
dull emitters is of the order of
50 ohms, a 7 -ohm rheostat is not
much use for controlling the
current through it. A rheostat of
something like 40 ohms is nearer
the mark. I have seen a very
neat wire rheostat, giving both
rough and vernier adjustments,
which is ideal for this purpose.
The type of rheostat which con-
sists of carbon plates which
may be compressed to varying
degrees, is also very effective for
use, either with doll emitters or
ordinary valves. These rheostats
are silent in operation and a very
fine adjustment is obtainable,
quite apart from the fact that a
big variation of resistance is
obtainable with them.

A REALLY SELECTIVE BROADCAST TUNER.
(Concluded from page xio).

has 40 turns of No. 22 S.W.G.
d.c.c. on stator, and the rotor full
of the same wire (about 56 turns).
The reaction variometer is
mounted at right angles to its
neighbour to avoid unwanted
coupling.

In each case 'contact is taken
to the rotor by means of a stout
ring 'of -wire around the spindle,
a spring washer and ordinary
washer, with' nut and lock -nut,
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providing a certain pressure on
this to give noiseless contact.
The wiring is done with bare
No. r8 S.W.G., all joints being
soldered and the wire being well
spaced. All. cardboard and wood
should be soaked in hot paraffin
wax before use, and, the wire
shellac -varnished and gently
baked to expel moisture from the
insulation before assembling.
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ON SUPERS
SIR, -1 should like to enter a

protest against the practice,
which has become common lately,
of advocating and illustrating
(alleged) Flewelling types of
super -regeneration circuits for the
purpose of broadcast reception cn
an outside aerial. The circuits
in question show close -coupled
magnetic reaction directly on the
aerial, generally with tuned plate
in addition, and some arrange-
ment of condensers and feed-
back from above the 'phones
which is supposed to provide
super - regeneration, and are
accompanied by statements as to
loud -speaking strength of signals
at a score of miles, and generally,

in addition, by a triumphant
assertion that the quenching
whistle characteristic of "super"
circuits has been " tuned out."

Those who have spent many
months in experimenting with,
improving and testing in a
scientific manner the successful
" super " circuits, are only too
bitterly aware that none published
to date will give any real measure
of shouting with a single valve
on a loud -speaker; the loudest,
which is the Armstrong, gives
some measure of loud speaking
with a power valve and excessive
H.T., but even at short distances
and with the optimum possible
aerial, the very nature of the
" super " action in a single -valve

circuit prohibits really noisy
results. Measurements made re-
cently by Mr. D. F. Stedman
with the.cathode-ray oscillograph
show very clearly what experi-
menters had already deduced
from less precise observations.
The fraction of the power of the
valve available for H.F. build-up
is extremely small, only a portion
of the extreme top of the positive
half -wave of grid potential swing
being available. Even with a
four -electrode valve Armstrong,
investigated by the same ob-
server, where the Armstrong
oscillation on the one grid con-
trols in the most positive manner
possible the H.F. build-up with
the second grid and common

DUBILIER CONDENSERS
FOR RECEPTION ONLY
*Type 600. Capacities between

0.0001 and 0'0009 mfd. 2/6
Type 600. Capacities between

0'001 and '005 mfd. 3/ -
Type 600a. Capacities below
0'001 mfd. .. 2/6

Type 600a. Capacities between
0'001 and 0 006 mfd. 3/ -
*Supplied with or without
grid -leak clips as desired.

THE DUBILIER

IJBII,IE
CONDENSERS I

It all depends on,
the Condenser-
Capacity plays such an important
part in your Wireless circuit that
you dare not leave your Conden:er
equipment to chance. For over 11
years our Laboratories have been
testing and perfecting our products.
You receive the benefit of this
experience whenever you specify
Dubilier, and the Condenser or
Resistance which you buy is better
than any other by just that margin
which makes it worth your while
to insist on having our products.

CONDENSER
Dept. G.

Ducon Works, Goldhawk Road, LONDON, W.12
(E. P. S. 21)

Telegrams-" Hivohcon, Phone, London." Telephone-Hannerrnith 1084
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VANICON
VARIABLE CONDENSERS
0'001 mfd . £1 5 0
0'0007 1 2 6
0T003 1 0 0
0'0003 0 17 6

CO. (1921) Ltd.
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virlet.517-9"

Sound liven, the Violin

No. I of
a Series.

hear it reproduced at
its best on the Vrown

PRICES:
Model H.1. 21" high.
120 ohms .. £5 5 0

2,000 ohms .. £5 8 0
4,000 ohms .. £5 10 0

Model H.2. 12" High.
120 ohms .. £2 5 0

2,000 ohms .. £2 8 0
4,00Q ohms .. £2 10 0

ONE of the easiest instruments to
reproduce by Wireless, but yet-
if results beyond criticism are

aimed for-one of the most difficult.

Look at the picture of its sound wave
above and you will appreciate how
delicate should be the movements of the
Loud Speaker diaphragm when repro-
ducmg the sounds of the Violin.

It is the extreme sensitiveness of the
13rown which enables it to reproduce
in a wonderfully life -like manner all
those subtle tones which are usually
lost on the ordinary Loud Speaker.

The reason for its marked superiority
lies in its exclusive design-a moving
reed actuating a conical aluminium
diaphragm of the thinness and sensi-
tiveness of paper.

It is a significant fact that the musically
inclined and those who are competent
to judge are the loudest in their praise
of the Mrown-the incomparable Loud
Speaker.

S. G. BROWN Ltd. N. Acton, W.3.
Retail: 19, Mortimer Street, W.1.

and 15, Moorfields, Liverpool.

I'U
ihg; 1 14

plate, local amateurs come in as
strong as 2L0 at 5 miles on a
small frame ' aerial, and no
addition of outside aerial, 'Small
" relay " aerial close to frame
aerial, etc., makes any improve-
ment, merely bringing in more

mush." How then is a P.M.G.
outside aerial going to help the
far feebler and less definitely
stabilised Flewelling super? The
latter is admittedly more sensi-
tive for extremely feeble signals,
but its grid -leak -howl quenching
mechanism cannot at least give

 much more time for radio -fre-
quency build-up than is available
in the simpler sine -wave quench- '
ing"oscillation of the Armstrong.

At the same time, using a
P . M. G. aerial, any reasonable
value of H.T. and ordinary
valves, it is not very practicable
to expect to generate a nearly
super -audio -frequency grid -leak
howl with a grid -leak of some r
to 2 megams (the values gener-
ally indicated) to the L.T. plus;
hut this is how things are
actually arranged in the forms of
" Flewelling circuit suggested.
The particular arrangement of
large blocking condensers (which
are merely easy bye -passes for
radio -frequency) does not affect
the case. With the heavy load
of an outside aerial, as figured,
these circuits are merely single.;
valve circuits with close reaction
directly on the aerial, and not
" super " at all. As such, they
will give some loud -speaking at
a dozen or so miles from the
broadcast centre, on a fairly good
aerial, as any one of a half -dozen
different reaction circuits will
notoriously do; but even if merely
oscillating quietly exactly in step
with the powerful transmission-
which will drag up into step such
a receiver if the difference is not
too great - such devices are
certain centres of interference for
some miles around and are to be
strongly deprecated, to. say the
least of it.-I am, etc.,

EXPERIMENTA-DECENT.

Gilbert .4
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According to reports,
postmen in the S.W.
London district distri-
buted on Dec._. 24th
notices of renewal to
holders of the 10/- B B.0
licences which expire at
the end of 1923.



January 2, 1924 Wireless Weekly

Telophoor : 1/ford 1200 (6 lines'.

Information Depattment

E. G. (MANCHESTER) has constructed a
two -valve broadcast receiver, but is unable to
receive from distant stations.
In the receiver referred to, the tuned anode
method of high -frequency amplification is em-
ployed. This necessitates the accurate tuning of
the anode circuit to resonance with the aerial
circuit and with the incoming wave, in order to
obtain maximum efficiency, and this calls for more
turns on the anode coil or a small parallel
condenser.

J. B. E. (LIVERPOOL) asks which is the
test straightforward arrangement employing
three valves.
For efficiency, combined with simplicity of con-
struction and operation, we recommend the
arrangement of circuit ST45 (Practical .Wireless
Valve Circuits), in which the first valve acts as a

bigh-frequency amplifier, the second as the detec-
tor, and the third valve as a low -frequency ampli-
fier, whilst electromagnetic reaction is provided
on to the tuned anode coil of the first valve, an
arrangement which minimises interference with
adjacent stations. Reaction on to the aerial cir-
cuit is now permitted by the Post Office regula-
tions, but if eniployed, it should be Used with all
care. An article describing a simple three -valve
receiver which should meet your purpose adniir-
ably commences in this issue.

G. R. B. (LONDON, S.W.5) submits for
criticism a diagram showing a modified
arrangement of a proposed ST100 receiver.
The modifications comprise the introduction of
various switches, and, although the circuit
Oiagram is quite. in order, we regret that the pro--

The ultimate choice of the Connoisseur
THE introduction of the " Sparta " marks a new era. in -Wireless

development. Loud Speakers have never been populat---a state of
affairs for which distortion and high prices are mainly responsible.

The evolution of a really efficient instrument has, however, been only a
batter of time.
The " Sparta " is the outcome of experimental research extending over
some years. Its superiority has been, proved beyond doubt in actual
comparative tests. It provides the same faithful reproduction of both
music and speech as is commonly experienced when using good Head-
phones. Moreover, the sound can be controlled to a degree hitherto
impossible. Flom every point of view this wonderful instrument is
destTned to achieve world-wide popularity.
TYPE " A." 120 ohms with adjust- TYPE "B." 120 ohms. For use

able diaphragm. Price £4 : 15 : 0 . with Power Amplifiers, for the first
As illustrated, 25 in. high. time provides for -additional control

TYPE " N.A." 2,coo ohms. Price through a 6 -position tone regulator.
£4 15 : 0 For accurate reproduction of all

TYPE " H.H.A." 4,000 ohms. Price - classes of vocal, instrumental and
£4 : 15 : 0 orchestral selections. Price £5 :15: 0

All instruments are mounted on heavy bases, eliminating risk of being overturned.

The Tone Selector, which has proved so successful in our
Type "B" Loud Speaker, is also supplied separately in a
polished wood case carrying a 6 -position switch. Price £1:5:0

In addition to these, there
is a complete range of
" Fuller " Components
appealing particularly to
experimenters. We are
always pleased for you
to inspect them at our
London Depot, 58, High
Street, W.C.2. Write to-
day for Catalogue No. 315

FULLER'S UNITED ELECTRIC WORKS, LTD9
Woodland Works, Chadwell Heath, Essex. Telegrams Fuller, Chadwal Heath.°
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posed switching arrangements are impracticable.
It is one thing to devise such a scheme on paper,
but quite another to incorporate it in a receiving
set and get it to work. The stability of the re-
ceiver would be completely upset by the long
leads introduced, and the set would become un-
workable.

R. M. D. (LANCASTER) asks what wave-
lengths have been allotted for experimental
transmission.
According to the terms of the licences at present
in use, the following wavelengths may be em-
ployed for experimental transmissions
t8o to rao metres ... Spark, continuous wave,

interrupted C.W. (some-
times termed " tonic
train ") and radio tele-
phony.

440 metres ... (All the above except
spark).

J. D. F. (SIDCUP)- asks how to calculate
the capacity of a moving vane type of vari-
able condenser.
The capacity may easily be calculated from the
following formula :-

A
4IrD x 960,000,

n here A equals the total area of dielectric under
strain; 7r. equals 3.14159; d equals the thickness of
dieleCtric (that is to say, the distance separating
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the plates) ; -and k equals the dielectric .constants, -
which is I for air, 2.5 for ebonite, about 6 for
glass, according to the quality, and 8 for best
quality mica. All the dimensions are -in centi:
metres and the resultant capacity in microfarads
OAF).

F. H. (NEW CROSS) asks which is the
best method of increasing signal strength
when it is desired to use several pairs of
telephones or a small loud -speaker.

At your distance from the broadcasting station,
the addition of a simple low -frequency amplifying

panel (as described in last week's issue) will prob-
ably meet your requirements. Should it not do
so, however, we advise you to add 2 L.F. valves,
which may be arranged so as to require only
one L.F. transformer, as shown in the diagram
herewith.

Quality?

COIL HOLDERS
2 way - - 5/6
3 way - 7/6

(Postage 3d.)
" A " grade Ebonite, matt finish and lacquered brass parts.
Delightfully smooth movement with adjustable tension. Mounted

on Ebonite bases, 6d. and 1/- extra.
BASKET COIL HOLDERS to fit above, 1/3 each. Postage 2d.1

MONEY RETURNED IF NOT SATISFIED.

GOSWELL ENGINEERING CO., LTD
12a, PENTONVILLE ROAD, LONDON. N.1

Liberal Trade Terms. Phone : North 3051

PLUGS and JACKS
PLUG & JACK COMPLETE TWO-WAY PLUG

2/6 Post Free.

A. ROBERTS & CO.
12, Bedford Hill,

Balharn, S:W.12. `47"-rx-
SCREWED JACK

Turn your Wireless knowledge
into cash
We are always pleased to receive interesting articles for
our various publications, and those accepted will be pur-
chased at good rates. Articles can be submitted with or
without diagrams or photographs. Where constructional
articles are submitted, evidence of the actual working of
the apparatus described must be forwarded if required.
RADIO PRESS, LTD., Devereux Court, STRAND, W.0
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SETS FOR BRITISH HOMES
CRYSTAL RECEIVER, in special antique design Cabinet. A Super Crystal Set at very
little extra cost. Gives best possible results and is really ornamental as well. Has
accommodation for 2 pairs of headphones. Write tor specification PRICE 54 o o
complete, including B.B.C. Royalty, 1 pair 9,000 ohm 'phones, 100 ft. 7.22 copper aerial
wire, leading -in tube and 2 insulators.
SINGLE VALVE REFLEX RECEIVER. Range 300 to 500 metres. Coils can be
plugged in to increase range. Polished- walnut case. Valve performs functlbas of
H.F. and L.F. Amplifier, the crystal rectifying, therefore, equ In performance to
3 -valve set. Write for specification. Price, complete with all accessories, 13 13 J
No extras, all royalties paid. (I/ without accessories, only R9 3 3.)
2 -VALVE CABINET MODEL RECEIVER. Range 300 to 3,000 metres. Range for
telephony 500 miles. Polished walnut ease. H.T. battery in base and valves enclosed.
Ebonite panel engraved. Write for specification. Price, complete with all accessories,
£24 2 6. AU royalties paid. No extras.

Write for Catalogue & Components Booklet. Trade Terms on Request.

The EAGLE Engineering Co., Ltd. LONDON SHOWROOMS:
S, OT. RUSSELL W.C.1.

WORKS EAGLE WORKS, WARWICK.

1! EL -BE " INSULATING PANEL BUSHES.
Experimenters save Cost of EBONITE.

4 B.A. Pillar -Terminals with one BUSH, 2/- dm.
,, 3/.

(with nut andtriktert
Erffs. BUSHES Tenpence per dos.

Bushes tested for insulation to 25,000 volts.
YOUR DEALER WILL SUPPLY YOU.

LEIGH BROs.
97, Sidrnouth Street, Gray's Inn Road, LONDON, W

Telephone: Museum 41e5.

"EL -BE" ANTI -CAPACITY HANDLES.

No Screws. No Clamps.

Fixed by Suction-Removed in a second.
A Type for Horizontal working. Price 9r2 each
C Type for Vertical working. Post free.
A perfect combination with the " EL -BE" Coil Holder.

Ask your DEALER for then.
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HONEYCOMB COILS De
NForest

Patent
o. 141344.
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MERITS.
A honeycomb coil is not a mere reel of wire. It is a scientifically designed article, very carefully made,
every turn of wire being accurately and securely placed to the best advantage and all its air spaces
evenly distributed. Among its salient merits are the following :-

Low distributed self capacity. Maximum Inductance. Sharp Tuning at any frequency. Absence of Dead-end Losses,
Small Absorbtion Factor. Minimum High -frequency Resistance.

It is easy to mount, flexible in use, and mechanically strong.

INFRINGEMENTS.
WARNING. LETTERS PATENT No. 141344.

The Trade and the public are warned that Inductance Coils having a cellular structure and generally
sold as Honeycomb Coils, are protected by Letters Patent as above, under which the Igranic Electric
Company, Limited, are the sole Licensees in this Country.

There are on the market imitations of our coils which, we are advised, infringe the Letters Patent as
above, and action has been commenced against the manufacturers to restrain these infringements, but
dealers and others should remember that in selling these infringing coils they render themselves liable
to action. As these infringing coils are quite often boldly described as " Honeycomb " Coils, both
dealers and purchasers wculd be well advised to satisfy themselves that the coils they purchase are
genuine honeycomb coils of IGRANIC Manufacture. WESTERN ELECTRIC COMPANY LTD.

Western

IGRANIC
149, Queen Victoria

Electrk
SOLE LICENCEES

Street, LONDON.

OWNERS

LONDON,

ELECTRIC

OF PATENT

Compang
W.C.2.

AND MANUFACTURERS

Limited.

Co
Works : Elstow

LT -D
Road, BEDFORD

WIRELESS WEEKLY is the best weekly wireless advertisement medium.
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The

R A
and

RA
Valves

are now reduced in
price, as from

January 1, 1924,
to

I2/6

JANUARY 2ND, 1924

Muller
Keep advertising and advertising will keep you.
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THE

"ATLAS" SUPER COIL.
P.P. No.
2250/23.

MAXIMUM
AIR -SPACE

ONCE
TRIED

Prices on
Application,

All
Wave -lengths

Covered.

MINIMUM
SELF -

CAPACITY

ALWAYS
USED.

Ask for Catalogue of

Radio Components.

Manufactured only by

H. CLARKE & Co. (M/cr.) Ltd.
Radio Engineers, ATLAS WORKS,
OLD TRAFFORD, MANCHESTER.

Telephone Nos,: Telegrams:
683 & 793 Trafford Park. PIRTOID, Manchester,

It Tests Everything
Write for our Folder " THE ALL -IN TEST " To -night.

HERE is the most useful instrument the wireless enthusiast
can obtain. Costing Two Pounds, simple enough to be
used successfully by the veriest novice, it enables him

to test his instrument and every part of it from Cat Whisker to
Telephone. No guess work, either. Exact signal strengths
under all conditions are registered on a scale. Use it to
compare various circuits, components, complete sets. Test
with it for capacity losses and to find faults. It enables you to
check up every experiment on a figure basis ; it is like an export
standing at your elbow.

The BOWYER-LOWE

Audibility Meter
Write to -night to Sales Department for brochure in colour giving
full particulars of the instrument and its uses. You need it.

The Bowyer -Lowe Co., Ltd.,
LETCHWORTH

Wholesale Distributors : SCOTLAND Messrs. Robb Bros., Ltd., 6, West
Nile Street, Glesgow, and North Street, Dundee. NORTH OF ENGLAND : Messrs.
Wadsworth, Sellers & Co., Standard Buildings, Leeds. MIDLANDS : Messrs. Robb

Bros., Ltd., 9, Barnstone Road, Nottingham,

MODEL ENGINEER EXHIBITION n8
JANUARY 4 To 11. STAND ALI

JANUARY 2ND, 1924 111

BUY BRITISH GOODS ONLY
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SELLING AGENTS:
Manchester -19, Bridge Street,
Deansgate ; Nottingham-W. J.
Purse at Co., Traffic Street ; Bir-
mingham -14/15, Snow Hill;
Colchester -121, High Street ;
Seotland-Maleohn Breingan, 57,
Robertson Street, Glasgow ; N.E.
England-Milburn limme, New.

castle -on -Tyne.

orgOr

A RE you a  local listener "
4 '-tied down to one station
by powerful local broadcast ?

If so, the experience of the writer of
the accompanying letter suggests a
way out for you.

The striking success of this listener is
due to the incorporation in Ericsson
Multivalve Receivers of the utmost
reactance permitted by regulation aided
by highly selective looss coupled
circuits.

Nothing is spared or scamped in
Ericsson Multivalve Receiver. Every
detail is perfect - transformers.
condensers, wiring, woodwork, etc,

Write us to-dos staling your needs.
Ask for our spLndid lists or apply
to your nearest Ericsson Agent.

The British L.M. Ericsson Mfg. Co., Ltd.
International Buildings,

Kingsway, W.C.2.

VALVE
RECEIVERS

IMENNOMMEMEINIIIIMENIIIIMINE
WIRELESS WEEKLY is the best weekly wireless advertisement medium
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B.T.H.
R T9pe

RADIO
VALVES
There is no better " general
purpose " valve than the amber -
tinted B.T.H. " R" type valve.
It is unsurpassed for stability,
freedom from distortion, and
mechanical strength. At the new
reduced price of 12/6, made
possible by increased demand
and consequent economies in
manufacture, the B.T.H. " R "
type valve undoubtedly represents
the finest valve value in the world.

When next you buy " R " type
valves, see that they are marked
B.T.H. the sign and symbol of
good reception.

Reduced Price 126 each.

The British Thomson -Houston
CO., LTD.

(WHOLESALE ONLY.)
Works : RUGBY, Lomb!' Office : CROWN HOUSE, ALDWYCH.

.........................

JANUARY 1st
gek

r

K eep advertising and advertising will keep you.
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The special safety cap (Prov Pat.)
which is now being fitted to all Ediswan
Valves. The filament pins are shorter
in length than the plate or grid pins.
thus avoiding all risk of them making
surface contacts on the wrong

sockets.

SW EN'
VALVES
For re'ilbility, sound construction and advanced design the
" Ediswan " reputation is your guarantee. Buy the valve with a
name behind it.

ANOTHER BIG REDUCTION
TYPES " A.R." and " R." NOW 12'6

TYPE " A.R.D.E.-
(Dull Emitter)

REDUCED PRICE NOW 21 /.
Filament Volts 1.8-2.o Overall Length including
Filament Current ....3o pins 1 io mm. max.
Anode Volts 20-5o Cap Safety 4 -pin.
Bulb Diameter -,9 mm.

Do not put more than 2 volts across the filament.
Eminently suitable for reflex circuits.

TYPE "A.R. -06.'
The LATEST DULL EMITTER 30/ -
This valve can be run off dry cells, reducing upkeep costs to a
minimum. The current consumption at a filament voltage of
2.5 volts is only .06 of an ampere.
Have you had your FREE copy of Illustratcd Booklet " The Thermionic
Valve '? If not, send a postcard to -day.

Your dealer hold stozks to supply you. If not,
write us direct, giv.ng his name and address.

THE ED ISON SWAN ELECTRIC CO., Ltd.,
123'125, Queen Victoria St., E.C.4, & 71, Victoria St., S.W.1.
Branches in all Principal

Towns.
Works: Ponders End,

Middlesex.

Buy British Goods Only.

Contractors to
H.M. Admiralty,
War Royal
Air Force,

Everything for Wireless.

WIRELESS WEEKLY is the best weekly wireless advertisement medium.
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FIB

M. H. The
Mark of Merit
on any Wire-
less Set or
component
is a guarantee
o f efficiency,
reasonableprice end
sound British
manufacture.

II

We are exhibiting
in the Electrical
and Allied Engi-
neering ,Section
of the British
Empire Exhibi-

tion, 1924.

Complete
Catalogue

Post Free
118.

MATCHED H.F.
TRANSFORMERS
Can be worked in Tandem.

Highly - finished and
engraved ebonite former.
Windings carried in stag-
gered slots. Neat and
highly efficient.

Each transformer is tested
and calibrated for use in
pairs so that a two high -
frequency Amplifier can
be operated from one
control.

No. 0. 150 to 300 metres
No. 1. 300 to 600 metres.
No. 2. 550 to 1,200 metres
No. 3. 1,100 to 3,000 metres
No. 4. 2 ,000 metres upwards

Complete Set

L.WMICHiker

7/-

32 6

IN CONJUNCTION W TH B .MESKETH LTD
SHOWROOMS : Radio Corner. 179, Strand, W.C. 2.

All correspondence to Head Office,

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2.
Bournemouth Depot 5, Yelvertor. Road.

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK CRA4 ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK
(Patent No. 206098).

The Resistance is
steadily Variable
between 1 to 5

megohms. Only
requires a fin. hole
in panel for fitting.

Suitable for use in
any circuit, and
improves the work-
ing of any valve
detector. (50,000
to 100,000 ohms for

PRICE 2/6 each. the S T.100 Circuit.
The best Variable Grid Leak made. Price 3/6.)

WATMEL WIRELESS onnaught House. la, Edgware Road
CO.'t Marble Arch,W.2. Tel.4575 Paddington.

1 I

ECONOMIC toLECTRI LD.

The "EEC" ATRAUDION" VALVE
is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplifiers and

low polder transmission. Price 15/ -
USE " RECTARITE," the synthetic
crystal that makes Loud speakers talk.

1/6 Large Specimen.

Write to -day for 40 page Radio
Catalogue mailed post free, 4d.

Head Office : 10, FITZROY Showrooms c I Branch and Works:
SQUARE, LONDON, W.I. 303,EUSTON RD., N.W.I. I TWICKENHAM.

 111111111111111 111111111M

Va6io Press
:Diaries for 1024

FOR your appointments-to chronicle
your doings-for the thousand and
one things connected with your

life, you need a Diary.
This year, purchase a Wireless Diary

and get some useful information without
extra cost.

These two Radio Press Diaries are both
Extremely neat and well -produced little
Books. They do everything that a Diary
should do-they are convenient in size
and shape-do not bulge the pocket-
strongly bound to give a whole year's
service, and more besides, if needed. Just
the Diary, in fact, to suit the most critical.
From all Booksellers or direct (postage
ad. extra) from Radio Pram Ltd.

Radio Press Handbook
and Diary for 1924.

Size 51 in. by 31 in., solidly bound in grained
leather cloth, fitted with pencil. Diary portion
shows a whole week at an opening. Large
number of pages of technical data, including
several pages of electrical formula' which 2/6will prove invaluable to the serious worker

Radio Press Popular
Wireless Diary for 1924.

Size 21 in. by 41 in. Strongly bound in
leather cloth with rounded corners. One com-
plete week shown at each opening. Wireless
pages include information on call signs, circuit
diagrams, Morse Code, electrical data, full
instructions for building a complete 1
Receiving Set, etc., etc. I^

'In Leather, with pencil l /6

Keep advertising and advertising will keep you.
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G. PYE 8z Co.,

520.)

WIRELESS WEEKLY

W.
INSTRUCTIONS FOR USE

TWO -VALVE RECEIVING SET (No.

Price, including all royalties (less Valves)
Price, including Headphones, Valves, Batteries,

etc., and all Royalties ..
Two Valve -Power Amplifier of similar
design. Price

£12 10

£18 10

£10 10

Manufacturers of Physical and Electrical
Instruments,

Granta Works,
CAMBRIDGE.

If you are building your own set, and wart
the best components, you must use our

Tuning Coils,
Coil Holders,
Switches,
Condensers,

0
Panels, etc.

0 Complete Receiving Sets of 2, 3, and 4
0 Valves also supplied.

ENGRAVING
Wireless Weekly UNIVERSAL VALVE PANELS,

3/- each. Postage extra.

All kinds of Engraving done neatly, quickly, and
cheap'y.

Special quotations for quantities. Deliveries in 24 fours.

J. R. STEBBINGS,ary
FLOOR. 46, Warwick Street, Regent Street,

Piccadilly Circus, W.I. REGENTNQIl 1312.

RESULTS !
-WIRELESS WEEKLY

Rates for both publications on application to--

SCHEFF PUBLICITY ORGANISATION, LTD.,
No. 2. 125, Pall Mall, London, S.W. 1.

IIIIIIIIillllllIIIiIIIIlII 'Phone Regent 2440.:

will bring you
BUSINESS

It is as good an advertising medium as
MODERN WIRELESS.

Genuine 4,000 Ohms Continental

ERICSSON
HEADPHONES with GUARANTEE.

THE Ericsson " Continental" is the best-known and
most efficient Continental phone. Its qualities.are

loud, clear, and full articulation, capacity for receiving
the most subtle variations of tone, comfort, lightness,
and high finish. It equals the highest -priced phones
on the market to -day.

PRICES:

14/- 4,000 ohms.

13/- 2,000 ohms.
Post your i ABOVE POST FREE.

order
1,

to -day. f , No extra charges. Cheques and
tl. postal orders should be crossed

and made payable to Wireless
Distributing Co. Immediate
delivery.

' , ,,t1 _,;,,---3
--.._ GUARANTEE.-We agree

to replace or return cash if
Phones do not give satisfaction, subject to
their being returned within seven days
undamaged.

WIRELESS DISTRIBUTING CO.,
(Dept.W),2,Dorset Street, Salisbury Sq., London, E.C.

WIRELESS WEEKLY is the best weekly wireless advertisement medium..
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WIRELESS WEEKLY SMALL ADVERTISEMENTS
PREPAID Advertisements are accepted under this heading for Wireless Apparatus and Parts WANTED or FOR SALE, etc., at the rate of

Is. 6d. per line, MINIMUM THREE LINES,Advertisements should reach Schetf. Publicity Organisation, 125 Pall Mall, London, S W,1, LATEST by first post FRIDAY preceding date
of publication.

The publishers are not responsible for clerical or printers' errors, but every care is taken to avoid mistakes.

" DADIOHM," No. 1. Crystal Receiving Outfit, the same quality WIRELESS CABINETS, polished oak, walnut, mahogany, or covered
and good reception you can pay 6 Guineas for. We charge cloth or leatherette ; any design or size. When sending enquiries,

52s. 6d., and return your money if not satisfied. We've never had to state size and finish. Quick deliveries.-Warrillows Ltd., 64, Great
do it yet.-Sparks' Radio Supplies, 43, Great Portland Street, W.1. Hampton Street, Birmingham. 
'Phone Langham 2463.
NOT A SUPER SET, but distinctly Superior-" Radiohm " C. -V.

Type 1. A Crystal -Valve set " hooked up " to give better results
than many 2 or 3 -valve sets. Makes you forget a- gramophone.
£10 17s. 6d. complete.-Sparks' Radio Supplies, 43, Gt. Portland Street,
W.I. 'Phone : Langham 2463.
AGOOD AERIAL means good reception. " Radiohm " Strip

Ribbon Aerial, 25 per cent. better then wire. Fact I 100 ft., 3s.,
plus post. Trade suppBed.-Sparks' Radio Supplies, 43, Gt. Portland
Street, W.I. 'Phone : Langham 2463.
THE YANK KNOWS ! Look behind the panel of the best American

sets. They use square tinned copper rod for wiring ? We
sell it. 2 ft. lengths, 3s. doz. Trade supplied.-Sparks' Radio Supplies,
43, Gt. Portland Street, W.I. 'Phone : Langham 2463.
WE HAVE ONE OR TWO "SNIPS "-the kind the Radio enthusiast

likes to keep to himself. Write for particulars .-Sparks ' Radio
Supplies,- 43, Gt. Portland Street, W.I. 'Phone : Langham 2463.

RADIOHM " is our trade mark - ft stands for Good Goods plus
Good Service. We want Agents. A chance for real live men.

Write now. -Sparks ' Radio Supplies, 43, Gt. Portland Street, W.I.
'Phone: Langham 2463.
HEADPHONE REPAIRS. -Re- wound, re -magnetised and re -adjusted,

lowest prices quoted on receipt of telephones, delivery three days.
-The Varley Magnet Co., London, S.E.I8.
WANTED, STUDENTS, for Wireless Appointments ; we find berth

when qualified ; situations 'waiting now ; prospectus free.
Wireless Training College, Lansdowne Rd., Bournemouth.

EIFFEL TOWER " TRANSFORMERS.-L.F. 5,1, wonderful value.
12/6, carriage paid. Each Transformer guaranteed perfect and

tested.-Wilkinson, Lonsdale Road, Queen's Park, N.W.6. Est. 1900.
ACCUMULATORS.-We repair and recharge any make of cell. Trade

or Private.-Wilkinson, Lonsdale Road, Queen's Park, N.W.6.
Est. 1900-. Makers of the "Eiffel Tower" Wireless Mast.
FOR SALE.-Experimental Burndept Ultra IV, with tuner and full

set of broadcast coils, Baby Claratone loud speaker and pair
of phones. Receives Continental and American Telephony. £30 or
nearest offer.-Simpson, 35, Quarry St., Cliftonville, Coatbridge.

WIRELESS SLEEVING for Sale, cheap ; excellent material, in yard
lengths. 12 lengths 2s. 6d., post free.-Martin Evans, South

Dock, Swansea.

THE AUCTION ROOMS,
13, HIGH HOLBORN, W.C.1.

HENRY BUTCHER & CO.,
Have received instructions to Sell by Auction

THURSDAY, JANUARY 17th,1921 and FOLLOWING DAY
at 11 a.m.

Large quantities of Ex -Govt.
ELECTRIC XL AND WIRELESS

Accessories, Material, Stores, Cable, etc.
comprising approximately : -

300 Marconi Tuners, 100 Miles V.I.R. and Lead -Covered Cable, 1,250
Single Ear 'Phones, 300 pairs Head 'Phones, 500 " Marconi " Con-
densers, 45 " Marconi " Wireless Sets, 200 2 -Way Telephone Switches,
100 " Marconi " Inductances, 2 8 -valve Amplifiers, 500 Telephone
Boxes, 20 cwt. Telephone Cord, 10 Field Telephones, 2,000 Telephone
Jacks, 12 Telegraph Sets, 12 " Marconi " Detectors, 60 Aeroplane
Indicators, 30 Portable Telephones, 100 Telephone Relays, 500 Ebonite
Accumulator Cases, 150 Induction Coils, 100 Morse Tapping Keys, 25
Liquid Compasses, 100 Glass Battery Tanks, 6,000 Sheets Thin Ebonite,
1,000 Tripods, 80 Coils 42G Wire, 3 cwts. Black Enamelled Wire, 19
S.W.G., 14 Large X -Ray Spark Coils, 14 Mahog. Surgical Cases, 50
Galvanometers, 12 Clinometers, 2 Automatic Primer Testers, 300
Ampere Meters, 200 Crystal Sets, 100 Volt and Amp Meters, 200 pairs
Receivers, 100 Hand Sets, 300 Dewar Switches, 21 Vibrating Sets, to-
gether with large quantities of Marconi Instruments of every description.
ON VIEW 3 DAYS PRECEDING SALE DAY and MORNING OF SALE.
Catalogues when ready may be obtained from Messrs. HENRY
BUTCHER & CO., Auctioneers, Valuers and Surveyors, 63 and 64,
Chancery Lane, London, W.C.2.

MAKE YOUR OWN HONEYCOMB, HIGH EFFICIENCY, TUNING COILS
See page 50, October " Modern Wireless...

DOUBLE SPIDER FORMER, STAGGERED
Makes self-supporting coils up to 3,000 metres.

Accurately spaced, Brass body, Toledo Steel, screwed removable prongs.
Complete 7/6, Carriage Paid.

LIVINGSTON, 497. Hessle Road, HULL.
Coil receptances complete with standard plugs and holding strip, 1/2 each.

lRat'io press 3nformation IDept.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY. Vol. 3. No. 4. January 2, 1924.

(This coupon must be accompanied by a postal order of 2/6 for each
question, and a stamped addressed envelope.)

CABINETS YOU WANT
PICKETT'S Cabinets-they're good value, from 1/6 each, highly
polished. Cabinet Works, Albion Rd., Bexley Heath, S.E.
Write for Lists W.L.

BOROUGH POLYTECHNIC INSTITUTE
Borough Road - - London, S.E.1.

ELECTRICAL ENGINEERING DEPARTMENT

Commencing Thursday, 17th January, 1924,
a Course of Lectures and Discussions will
be given by MR. G. W. SUTTON, B.Sc., on

WIRELESS TELEGRAPHY AND TELEPHONY
Fee for the Course .. 7s. 6d.

J. W. BISPHAM,
Principal.

ORDER FORM.
Make sure of benefiting under our FREE GIFT

SCHEME by completing this form and handing it
to your newsagent without delay.

PLEASE SUPPLY ME WITH WIRELESS WEEKLY
FOR SIX WEEKS COMMENCING WITH THE DECEMBER
19TH ISSUE, VOL. 3, No. 2, AND UNTIL FURTHER
NOTICE.

Signature

Address

"WIRELESS WEEKLY " FREE GIFT
COUPON

No. 4
This coupon has a cash value. It should be retained

until six coupons have appeared. The six coupons
will be accepted by Radio Press, Ltd., as one half
of the purchase price of any one of their handbooks.

Keep advertising and advertising will keep you.
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-and if you are using hi.
amplification, be sure to
insert a Cossor red -top

Technical Details.
P.I. Designed to function either as a Recti-

fier or as a Note Magnifier. Filament
Voltage of 3i-4 volts. Functions perfectly
on an H.T. current of 20-80 io1 E/

revolts (or more if necessary) ..
P.2. With red -top. Designed for High

Frequencyuse. Has a low self capacity
and is therefore eminently suitable for
short wave work. Filament and plate
voltages are approximately as 15/
for P.1

WUNCELL VALVES.
P.3. With green top and similar in charac-

teristics to P.1. Requires a filament
voltage of less than I volt and, consumes
only .22 amps. This is a total wattage
of .I6-the smallest consumption of any
Valve in the world. One cell only
required to operate it. Plate 3A/ta
voltage 20-80 .

P.4. With blue top. Similar in character-
istics to P.2 and in working 30/
details to P.3

JANUARY 2ND, 1924 1X

SPECIAL NOTE.-All Wuncell
Valves have name Wuncell
indelibly marked on the
glass. Look for this name !

THE Cossor Red -top Valve has been designed essenti-
ally for high frequency amplification and as such is
capable a astonishing results.

Receiving Sets which do not give a good performance on
long distance work can be made to respond readily to
Stations at twice the distance when a P.2 Valve is used.

The secret lies in the particular design of the Gr:d. Tie
Grid of the P.2 differs from that of the P.1, by reason of the
stouter wire and the consequent alteration in dimensions.
This fact does not, however, prevent the P.2 from being used
a> a Detector or Note magnilier in an emergency.

Remember every Cossor P.2 ha> a red top to enable you to
identify it.

If your set is difficult to control-if it is inclined to burst
into self -oscillation during critical tuning-you can usually
cure it by use of Cossor Valve:3=a P.2 in the high frequency
socket and P.1 VaIves for the Detecor and Note magnifiers.

Gilbert Rd,

WIRELESS WEEKLY is the best weekly wireless advertisement medilu
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Twelve Tested
Wireless Sets.

By Percy W. Harris.
Assistant Edit or of " Modern
Wireless" and " Wireless Weekly."

One of the most practicable constructional
books yet published. Mr. Harris' reputation
as a bright and informative aTiter of construc-
tional books is well known and his latest book
is easily the best he has written.
Every Set described in this book is well within
the capabilities of any enthusiast and pro-
vided the very clear instructions are followed
perfect results will be obtained at the first
attempt.
The following instruments are fully described.
i A 2/6 Crystal Bet.
a A Crystal Set on a New Principle.
3 A Single Valve Magnifier.
4 A 2 -Valve Magnifier.
5 A Simple 2 -Valve Receiver.
6 A 2 -Valve Cabinet Set.
7 An "Old Folks" Receiver.
8 A 3 -Valve "All Concerti Receiver.

A "Transatlantic " Receer.
A 3 -Valve Reinartz Set.
An S.T. 100 Set for the Beginner.
Wave Traps in Various Forms.

Post free
218

From all Boplesellers or direct from
RADIO PRESS LTD., Devereux Court, Strand, W.C. a.

9
ro
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That's pretty smart
of you, Williams !

WELL, I must admit it's not too bad for
a first attempt. I'm getting excellent
results from it, too.'

" Tell me, how did you obtain your knowledge
and skill ? I suppose you have had some sort of
engineering training ? "

" Oh, no. My job is in the insurance line --
I've never been in any works in my life. As a
matter of fact, it was Garnett who put me up to
it. He told me hoW simple it was to build up a really
good Set from ready-made components."

" It is a very creditable piece of work-I must
congratulate you. I suppose Garnett showed
you how to make it ? "

" Not a bit of it. He merely advised me to get
a copy of a book called Twelve Tested Wireless
Sets and to follow the instructions. By the way,
your boy is coming home from school next week,
why not spend a couple of evenings or so with him
making up a good Set ? "

" That's not a bad idea. He'll sure to be at a bit
of a loose end. Let me make a note of the book
and I'll call in at the bookshop on the way home for
a copy."

0155551 AD:

Keep advertising and' advertising will keep you.
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500
Wireless Questions

.0..

Answered
coo "15
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-
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By E. REDPATH and G. P. KENDALL, B.Sc,

edpath

G.P. KelYtOl1tab esot"urall

-(Inter- in Wireless
interest

Questions
about

Aerials.
Frame Aerials.
Earths.
Waves.
Wave -Lengths.
Tuning Coils.
Tuning Condensers.
Valves.
Reaction.
Primary Batteries.
Secondary Batteries.
Crystal Sets.
Amplifiers.
Grid Leaks and Condensers
Loud -speakers.
Wire.
Range (transmitting and

receiving).
Interference.
Morse Signals.
Sounds and Signals heard.
Telephone Receivers.

? ? ? ? ? ? .? ?. ? ? ? ?

111111111111111111

Get the right information
quickly!

THIS Book is going to b3 one of the most
useful and popular Radio Books ever
published. No matter how much or how

little you know, there will often arise little
difficulties and queries which need explanation.

Instead of having to wade through pages of
text -book matter to obtain the information you
need, all that you have to do is to refer to 500
Wireless Questions Anwsered and in 'a moment
you have the information accurately and con-
cisely.

If you are in difficulties with the Set you are
building-if the Set you are using is not working
to your complete satisfaction, it is probably due to
your lack of knowledge of some fundamental
Wireless principle. Get the facts from this real
" Wireless Encyclopxdia"; it will save its cost
to you time and again.

Published by

RADIO PRESS LTD.,
-Devereux Court, STRAND,

W.C.2.

From all Booksellers
and Newsagents or

2,8 post free.

ilabin puss *airs 15.

2/6

MiffilliMill111111111111111111111111111111101/1111111111111111111111111111111111111111111111111111ffill 111111 11111111

WIRELESS WEEKLY is the best weekly wireless advertisement medium.
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The new Book of S.T. Circuits
By JOHN SCOTT-TAGGART, F.Inst.P.

EVERYONE needs this handsome volume of new
S.T. Circuits. The fame of S.T. loo, the dual
amplification Circuit using but two Valves yet

giving the signal strength of at least four, has spread
throughout the country. Many thousands of Wireless
enthusiasts are using this Circuit with every success.

Other S.T. Circuits equally as useful and likely to
become quite as well known are given for the first time
in " More Practical Valve Circuits," by the Editor of
MODERN WIRELESS.

" More Practical Valve Circuits "
contains the fullest data for over 8o
different types of Circuits, including
all recent discoveries, such as the
Armstrong and the Flewelling. Not
merely are Circuit diagrams given
with the greatest exactitude, but
sufficient details as to condenser and
resistance values, etc., as will enable
the experimenter to build up any
Receiving Set without further help.

Bound in
full cloth.

No matter how much or how little
experience you may have had in
Wireless, the moment you decide to
build your own Set you should buy
a copy of this book and make quite
sure that you are starting with a good
practicable and efficient Circuit. Its
cost will be saved many times over
in time and materials.

RADIO PRESS, Ltd., Devereux Court, STRAND, W.C. 2.
Gilbert Act.

heed advertising and ad;.eri,ing will keep you.
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Why Not Advertise ?
Let some of the satisfied advertisers in " MODERN WIRELESS and " WIRELESS
WEEKLY" give their reasons for using these two wonderful media.

The George Manufacturing Co. & Production Service,
Nelson Chambers,

52, High Street, Birmingham.
Messrs. The Wireless Weekly, 18th December, 1923.

Scheff Publicity Organisation, Ltd.,
125, Pall Mall, S.W.I.

Dear Sirs,
In reply to your letter of yesterday's date we are pleased to

inform you that the " Astra " Amplifier ordered by Mr.
was duly despatched to him yesterday, so that it should be in his hands
this morning.

We quite appreciate how unsatisfactory this delay with deliveries
is, but thanks to the publicity obtained through your publication,
demands completely exceeded our available supplies, which is, of
course, receiving our immediate attention.

Yours faithfully,
p.p. THE GEORGE MANUFACTURING CO.

A. W.

The Advertisement Manager,
Modern Wireless,

125, Pall Mall, S.W.I.
Dear Sirs,

We thank you for your letter of the 18th instant and we are
pleased to find that the advert. inserted in your publication has
resulted in so many enquiries.

We are answering each enquiry individually and we are hoping
that substantial results will ensue.

Thanking you,
Yours faithfully,

For and on behalf of AUTOVEYORS, LTD.,
C. Valley, Secretary.

Autoveyors Ltd.,
84, Victoria Street,

London, S.W.1.
16th January, 1923.

General Radio Co.
Twyford Abbey Works,

Acton Lane, Harlesden, N.W.10.
Modern Wireless, 24th February, 1923.

The Scheff Publicity Organisation, Ltd.
125, Pall Mall, S.W.1.

Dear Sirs,
We beg to thank you for your further list of enquiries for our

sets as received by you and same will have our prompt attention.
You might be interested to learn that we have received 1,261

enouiries from our advertisement in the first issue of " MODERN
WIRELESS."

Yours very truly,
GENERAL RADIO CO.

By W. Stephenson.

Messrs. The Scheff Publicity Organisation Ltd.,
125, Pall Mall, S.W.

Dear Sirs,
We understand from our Agents that our contract for 13 full

page insertions has expired with the current issue. Because we are
so pleased with the results obtained from advertising in ''WIRELESS
WEEKLY" we have instructed them to place with you a further
series order of full pages.

In our opinion the reader of " WIRELESS WEEKLY is
just the class of customer we desire to do business- with, and we have
been able to trace a very considerable portion of our business directly
to our advertising in that magazine.

Permit us to congratulate Messrs. The Radio Press, Ltd., on
the production of such a magnificent weekly wireless magazine.

Yours faithfully,

PETO-SCOTT CO., LTD.

W. Scott Worthington, Managing Director.

Radio Press, Ltd.,
Devereux Court,

Strand, W.C.2.

The Peto-Scott Co., Ltd.,
Featherstone House,

64, High Holborn, W.C.1.

11th July, 1923.

The Bowyer -Lowe Co., Ltd.,

Commerce Avenue,

Letchworth, Herts.
6th July, 1923.

Dear Sirs,
With reference to our Wavemeter advertisements we have now

carefully gone into the results of these and hays much pleasure in
informing you that our advertisement in " WIRELESS WEEKLY "
has been productive of excellent results, and taking the next best
result as indicating 1, the results from " WIRELESS WEEKLY"
are 40).

As a result of this we shall be booking a series of advertisements
with your periodical.

Yours faithfully,

THE BOWYER-LOWE CO., LTD.

(Signed) A. C. Bowyer -Lowe, Director.

NOW may we book your order !
Immilimpum

Advertisement Managers for BOTH Publications-
SCHEFF PUBLICITY ORGANISATION LTD.

125, Pall Mall, LONDON, S.W.1.
'Phone : Regent 2440 (2 lines).

WIRELESS WEEKLY is the best weekly wireless advertisement medium.
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TINAPPROACHING ONE MILLION & HALF SATISFIED
CUSTOMERS STUDY OUR ADVERTISEMENTS.

ELKAY WIRELESS CO.
BRITAIN'S LARGEST EXCLUSIVE WIRELESS STORES

alumNRA0NuTaTJ10412 PIONEERS ofCHEAP PRICES SEE OUR SIX -WINDOW
DISPLAY OF BARGAINS

You may require apparatus not detailed below. Be confident -we sell everything for wireless.
WRITE TO ELKAYS-WE STOCK IT.

E
ELKAY Lightweight Headphones, 4,000
ohms, all guaranteed .. per pair
FELLOWS' New Lightweight Phones,
4,000 ohms, stamped B.B.C. -

SUPER PHONES, Light, Easy Adjust-
ment, 4,000 ohms, guaranteed  .
N & K (The genuine article), 4,000
ohms, all guaranteed Per Pair

12/9
18/6
13/9
12/9

ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ETC.

ALL MAKES of VALVES in STOCK
MARCONI R. EDISW AN, MU LLARD and COSSOR (Red & plain top)

DULL EMITTERS, Ediswan & Marconi 21/ -
Special packing and post 11- each extra EACH

State what Make of LOUD SPEAKER you Require

EVERY TYPE IN STOCK

DUTCH VALVES .. 6111 & 7/
L.F. TRANSFORMERS. Ratio 5 to 1. AR guaranteed

(postage 1/-) .. each 1
CRYSTAL DETECTORS .. 1/9, 1/3, and 10
CRYSTAL DETECTORS, enclosed in glass case 2/8, 2/3,
AERIAL WIRE, 7/22, guaranteed hard -drawn copper,

100 ft (postage 11-) 1/10i
CONDENSER VANES, fixed or moving .. per do. 31d.
REAL GOLD CAT'S WHISKERS .. each Id.
REAL GOLD CAT'S WHISKERS ., per do. 1/5
SILVER CAT'S WHISKERS .. each 1d.
SILVER CAT'S WHISKERS per doz.
CONDENSER SCALES, 0 to 180 each 3
BASKET COILS, set of 6, up to 3,000 metres
SIEEVING, 3 yds., assorted colours, for 11
NUTS, 2 B.A. per doz. 2
NUTS, 4, 5, 6, and 8 B.A... .. .. per doz.
WASHERS, 4 B.A. .. .. per doz.
WASHERS, 2 B.A. .. . .. per doz.
CONTACT STUDS, with nuts and washers per doz.

11 IVORINE LABEL SET, 12 different titles the set 8
FILAMENT COMPLETE CIRCLE RESISTANCE

1/3 SCALES, 0 to 300 .. .. each
id. BELL WIRE, tinned copper, 12 yds.
1/6 VALVE LEGS, nut and washer .. .. each

per doz. 1

VALVE PINS, nut and washer .. .. each
per doz.

PLUNGER SPRINGS,complete .. .. each
SLIDER ROD, brass, 13 ins. long, t in, square, drilled

each 3id.
SLIDER KNOB - .. .. each 2d.

7d. SWITCHES ON EBONITE, S.P.S.T. .. each 1/6
id. S.P.D.T., each 1/11 . .. each 2,9
2/4 CONDENSER SPINDLES, all sizes in stock, from each lid.
id. SCREWED ROD, 2 B.A., 12 ins. long _ .. each 3d.
Id. SCREWED ROD, 4 B.A., 12 ins. long .. .. each lid.
2d. RUBBER INSULATED LEADING -IN WIRE,.. per yd. lid.
ld. VARIABLE GRID LEAK, Pencil type .. 1/11

lid. INSULATORS, white reel, 2 in., each ld. ; per doz. Ild.
4d.. INSULATORS, white egg, each 2d. ; per do. 1/8

id. VARIABLE CONDENSERS of high quality. With
aluminium top and bottom plates. Complete with

6d. knob and dial, guaranteed accurate:
8d.
Id.
Od.
ld.
9d.
ld.

Vernier .. 4/- .0005 .. 6/-
4/- .00075 .. 7/-

.0002 4/6 .001 8/-

.003 5/6
SUPER-0QUALITY 2 -WAY COIL HOLDER ..  5/3
REAL EBONITE 3 -WAY COIL HOLDER .. 7/9
O.B.A. NUTS . .' .. per doz. 4d,
DETECTOR ARMS, Ball 'Joints, Ebonite Handle and

Whisker Holder .. . 31d.
WOOD SCREW TERMINALS .. each lid.
SHELLAC .. ..  .per loot., 10.3d. & 6d.
AERIAL PELLETS .. each 103d., Sid., 6d. & 41d.
TINFOIL .. large sheet 40.
COPPER FOIL, 6 iu. wide.. per ft. 54.
GRID LEAKS, 23 and 2 meg. _ each I0)d,
FLEX (Twin), various colours ..

-
per yd. 2d.

CONNECTING WIRE, tinned copper, 20 gauge 3 yds. 2d.

OUR NEW BRANCH NOW OPEN
159, BISI-10PSGATM

(12 DOORS FROM LIVERPOOL STREET STATION -ON SAME SIDE.)

E.G.
g 2.

TERMINALS, with nut and washers .. each ld., lid., &
EBONITE KNOBS, 2 B.A. .. each 2d. &
SPACING WASHERS, .. per doz.
SPACING WASHERS, small .. per do.
CRYSTAL CUPS, 2 screw
CRYSTAL CUPS, 4 screw
FIXED CONDENSERS, all capacities .. .. each
EBONITE, cut to any size by machinery while you wait

per lb.
TELEPHONE TERMINALS, nuts and washers each

per doz.
each

per doz.
each

per doz.
each

W. 0. TERMINALS, nuts and washers

PANEL BUSHES, drilled

TOPCONDEXSER k;ushes
oz.

BOTTOM CONDENSER hashes
Pere

ach

SWITCH ARMS, 4 laminations, ebonite knolt,er
doz.

com-
plete with panel, bush, nuts, and spring washer

STOPS, with nuts .. Per
FILAMENT RESISTANCES, smooth action, marvellous

value ..
With engraved dials ..

2d. WOUND INDUCTION COILS (postage 9(1):
3d. 12,.4 9x4 8e21 6x3 6x2

2i d.
110.
ld.
211.

lStd.

3/6
ll d.
1/3
Id.
i/7

1/3
ld.
9d.
Id.
7d.

81d.
6(1.

1/9
2/6

2 5 2:3 1/11 1/8
TAPPED INDUCTANCE COILS, 20 tappings wound

to 1,600 metres
VARIOMETERS (Tube type), complete with knob 3/11 & 2/11
DOUBLE 'PHONE CORDS, full length
HERTZITE, genuine, in box .. .. 8d.
TALITE, genuine, in box 8d.
PERMANITE, genuine, in box 8d.
ZINCITE, genuine, in box .. 8d.
BORNITE, genuine, in box _ 6d.
MIXED CRYSTALS (6 kinds) ..  9d-
CARBORUNDUM 53.d.

ZINCITE and BORNITE, both in boa
COIL PLUGS, real ebonite .. 1/3, 1010., & ca.
EBONITE CONDENSER KNOB AND DIAL .. 1/6
FILAMENT RESISTANCE DIALS .. 810.
H.F. PLUG TYPE TRANSFORMER :
1. 150 to 450 metres 3/9 4. 000 to 2000 metres 4/6
2. 230 to 700 4/- 5. 1600 to 3200 4/9
3, 450 to 1200 4/3 6. 2200 to 5600 5/ -

ENAMEL WIRE in 1, 3, and 1 lb. reels :
22 24 26

per lb. 214 2/8 ' 3/2 3/6
Note. -Bobbins 2d. each extra,

POTENTIOMETERS, guaranteed up to 500 ohms,
superior make, compact size

CRYSTAL DETECTOR., glass enclosed, fitted on 4 x 2
ebonite panel with terminals for aerial, earth, and
'phones, already wired and beautifully- finished

VALVE HOLDERS , .. each 10;d, A 1/3
BATTERIES, H. T., dry :

30 volts, including Wander Plugs ..
60 volts, Including Wander Plugs .,

AMALGO PLASTIC METAL, for fixing crystals. No
00 El metalece,sary .. 6d.

GOLD SEAL PLASTIC METAL, for fixing crystals .. 6d.
IVORINE NAME PLATES, all readings each 10. per doz. 9d.
EARTH CLIPS, Copper, adjustable .. _ each 5id.
THE WONDERFUL TITANIC CRYSTAL SET, stamped

B.B.C., Including 1 pair of 4,000 ohms headphones,
aerial wire, insulators, leading -in wire, lead-in tube,
earth clip, etc. Maker's price 3 guineas. Our price 33/9

28

- 7/3

4/9

5/9

Please address Post Orders to: Please send ample

MAIL ORDERS " ELKAY" WIRELESS ea
DESPATCHED

SAME DAY
AS RECEIVED.

Goods sent to all
parts of the World.

225 and 227, BISHOPSGATE, LONDON, E,C.2.
OPEN SATURDAY ALL DAY. SUNDAYS 11-2.39. TRADE COUNTER NOW OPEN.

Special terms to Radio Clubs. Telegrams: ELKAYWIRY AVE., LONDON. Telephones { CENTRAL 8544, RETAIL.
BISHOPSGATE 2313, WHOLESALE.

REMEMBER -DON'T PAY MORE!

Keep advertising and advertising will keep you.
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Good Books and a few
simple household tools

Choose your Books
from this List :

Price
1. Wireless for All .. 6d.

By JOHN SCOTT-TAGGART, F.Inst.P.
2. Simplified Wireless 1/-

By JOHN SCOTT-TAGGART, F.Insi..P.
3. How to Make Your Broadcast Re-

ceiver 1/6
By JOHN SCOTT-TAGGART, F.Inst.P.

4. How to Erect Your Wireless Aerial I/-
By B. MITTELL, A

b. The Construction of Wireless Re-
ceiving Apparatus .. 1/6

By P. D. TYERS.
6. The Construction of Crystal Receivers 1/6

By ALAN L. M. DOUGLAS.
7. How to Make a " Unit " Wireless

Receiver 2/6
By E. REDPATH.

8. Pictorial Wireless Circuits .. 1/6
By OSWALD J. RANKIN.

J. Wireless Valves Simply Explained , 2/6
By JOHN SCOTT-TAGGART, F.Inst.P.

10. Practical Wireless Valve Circuits .. 2/6
By JOHN SCOTT-TAGGART, riust.P.

(12. Radio Valves and How to Use Them 2/6
By JOHN SCOTT-TAGGART, F.Inst.P.

13. 500 Wireless Questions Answered .. 2/6
By G. P. KENDALL & E. REDPATH.

14. 12 Tested Wireless Sets .. 2/6
By P. W. HARRIS.

15. More Practical Valve Circuits 3/6
By JOHN SCOTT-TAGGART, F.Inst.P.

16. Home -Built Wireless Components .. 2/8
Elementary Text -book on Wireless

Vacuum Tubes 10/-
By JOHN SCOTT-TAGGART, F.Inst.P.

(post free.)

Published by
Radio Press Ltd.,
Devereux Court,
Strand W.C.2

ONE of the great charms of Wireless lies in its
appeal to our national character. We
possess in a far greater degree than any other

nation the faculty of teaching ourselves the use of
tools and the ability to devise home-made sub-
stitutes for the more elaborate factory -made
article.

Thousands of enthusiasts have made their own
Sets not with the idea of saving money, but
because they are intrigued with the fascination of
being able to make something which will really
work.

And a very large number of these Wireless experi-
menters have obtained their information from
Radio Press Books

If you, too, have decided to enter the ranks of the
Home Constructors, look down the list of books
on this page and make your selection. Any of
them can be obtained from your local Bookseller
or we will send them direct at an extra cost of 2d.
per book for postage.
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I I

Just
published

Is reading a Circuit
Diagram your Waterloo?

_____Pictorial___._

Wireless Circuits

Simple Crystal Circuits.

Variometer Crystal Circuits.

L.F. Amplifying Circuits.

Power Valve Amplifying Circuits.

Single Valve Circuits

Two and Three -Valve Circuits.

Crystal -and -Valve Circuits.

Flewelling Circuit.

Four -Valve Circuits.

Switching, etc., Circuits.

1/6
From all Booksellers
or post free direct 11 8.

WHEN a Wireless enthusiast decides to build his own
Set, his first job is to study the necessary wiring
diagram. And that is where quite a number

meet their Waterloo.
Those of us who can read circuit diagrams as easily

as we can our morning paper, are apt to show but little
sympathy for the extreme novice making his first flounders
into Wireless.

Radio Press, however, appreciate that the correct
reading of circuit diagrams is the first essential to the
successful building of a Set, and are publishing an entirely
new book which completely cuts out this difficulty.

Every circuit diagram in " Pictorial Wireless Circuits "
is shown pictorially-that is to say, the actual components
used are drawn instead of conventional signs for them.
Thus there will be no excuse, for example, for any enthusiast
not knowing the correct position for his filament rheostat.

Altogether over 70 circuits are shown, ranging from
Simple Crystal Receivers to more elaborate Multivalve
Sets.

If difficulty in reading circuit diagrams has hitherto
prevented you from building or improving your Set-
get a copy of this book to -day. It will be eighteenpence
well spent.

illabio Press %cries IRo. S.

Printed for the Proprietors, RADIO PRESS, LTD., Devereux Court, Strand. W.C.2, by Tae AVENUE PRESS (L. Upeott Gill & Son, Ltd.), 55-57, Drury
Lane, London, W.C.2. Published on Wednesday of each week at 3, Bolt Court, Fleet Street, London, E.C.4. Address for Subscriptions and Editorial
Communications :-Devereux Court, Strand, London, W.C.2. Advertisement Managers :-Tae &NEFF PUBLICITY ORGANISATION, LTD., 125. Pall Mall,
London, S.W.1. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rates :-32/6 per annum, 16/3 for six
months, pest free. Sole Agents for Australasia :-GORDON & GOTCH (Australasia), LTD. For Canada :-IMPERIAL News, LTD. For South Africa :-

CENTRAL NEWS AGENCY, LTD
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The " C. Broadcast Receiver, by A. D. Cowper, M.Sc.
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THREE -VALVE SET
IMF -Detector with anode reaction-hLF

THE Mark
of Efficiency

The above illustration and diagram shows a three -valve
:et made with RADIOBRIX. Get a copy of the new
took "BUILDING WITH RADIOBRIX," full of
useful circuits with theoretical and wiring diagrams.
OBTAINABLE EVERYWHERE, ONE SHILLING,

OR POST FREE, ONE AND FIVEPENCE.

H F b variable H F
transformer.

The latest type
of receiving set--

"Cosmos," ITTPTIMI R I oc
are made by the manufacturers of the well -know

" COSMOS " RADIOPHONES.

" Cosmos91, TaTi I -6017, furs

have been designed
to secure the utmost
flexibility. They en-

able the "listener " to build up his set gradually as his means allow, yet
the bricks obtained at first never become useless but can be utilized as
part of a more elaborate set.

comprise a com-
prehensive
range of units

by various combinations of which the radio experimenter or amateur can
build up arty type of receiving set or circuit.

" Cosmos

" Cosmos"

Trim TroarrS

are. thoroughly wel
made and moderate
in price.

ASK YOUR REGULAR WIRELESS DEALER TO SHOW YOU

" Cosmos

Trasrrmarrc

RAID 7
sending his name to the manufacturers-

mETRopouTAN
NickersELECTRICAL CO.. LTD

WORKS : TRAFFORD PARK, MANCHESTER

BUILD YOUR RADIO SET WITH RADIOBRIX

If he has not yet ob-
tained his stock write,

BUY

BRITISH

GOODS

ONLY
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The Radio Society's New Constitution.

REFERRING
to our Edi-

torial comments in .. the
issue of December 26th,

we give below 'a verbatim report
of the protest made by Mr. Percy
W. Harris against the ' rush
tactics adopted. This report will
enable readers to judge of --the
reasonable nature of the protest
made in the Society's interests..

Mr. Harris : At the risk of
being in a minority, I should like
to make one or two remarks
which I think are in- the general
interests of the Society, although
they may not please all the mein.
bers. -First of all, however, I
would like to join with Mr. Rivers
Moore in expressing appreciation
of the work done in preparing thiS
Memorandum and Articles of
'Association. I also fully appre-ciate.Mr. Reeves' remarks re-
garding the care which has been
taken, but the fact still remains
that, in common with a large
number of members, I have only
this evening received a copy of
the new Memorandum and
Articles of Association and
I think it is wrong in principle,
in a Society of the importance of
this one, that even in principle
one should be asked to approve
such a memorandum as this
within a few minutes of receiving
it, when it has been a physical
impossibility to read so per cent.
of it, without missing the discus-
sion which has been taking place.
I should like, therefore, to move
the adjournment of the meeting
until such time as the members
have had an opportunity of con-
sidering these, even in general
principle.

The President: A motion of
that kind would not be accept-
able. The Chairman of any meet-
ing cannot accept a motion which
prevents business. You can vote
against the- resolution -or you can
move an amendment to it, but you

cannot do: .anything that stops
business. The proper meaning of
" motion " is to get a move on.
Anybody who produces a stop-
page is doing the opposite and the
Chairman cannot possibly accept
such a motiOn.

Mr. Harris :" I thank you for the
explanation. Is it possible to
word it in the form -of an amend-
.ment, then ?

The President : You can ask for
a fuller explanation before voting,
but you cannot stop a vote being

- -

.taken.
Mr. Harris : The matter seems

of such seriousness that unless
-we have some means of express-
ing ourselves either in words or
-some other form, there is the
danger, which as Mr. Rivers

-Moore said, has been mentioned
in a -certain part of the Press, of
the matter being rushed through,
which I think' -is dangerous.

The President : What item do
'you think is being rushed-through?----

Mr. Harris We' are asked to
-appreve 'these in general-. prin-
ciple, 'and, in particular, certain
items. I object in principle to
having to vote on such_ a matter
at such -short notice.'

 The President : Pardon me, the
notice is not short. What we
ask you to vote upon -to -night has
been in the Press and in most of
the wireless papers repeatedly dur-.
ing the past four months. There
is nothingmore than that that von
are asked to vote for. You will
have to take my word; for it that
this Memorandum and Articles of
Association does not contain any.
thing that has not been well
aired, and I hope you will. There
is nothing in them which has not
been thoroughly discussed in the
public Press and announced on the
broadcast repeatedly. if there

136

are no further comments, I will
put the motion to the meeting.

*
We reiterate our belief in the

principle of unity of control, and
that such control should be vested
in a properly constituted Radio
Society of Great Britain, and our
criticisms are made in an en-
deavour to have the Radio
Society of Great Britain placed
upon a proper footing so that it
may become a really strong
Society and truly representative
of the amateur movement.

-So far, the leaders of the
Society have failed (or refused)
to read the writing on the wall.
They have remained placidly con-
tent, whilst too or more of the
best experimenters in the country
leave the fold and start a separate
Transmitters Society.

They have apparently ignored
the wholesale secession of affili-
ated. Societies, who have formed
a separate League with a view to
accomplishing what they have
evidently found the parent
Society failed to. accomplish.

Steps should be taken at once
to check .he disintegration.
It the responsible individuals
consider that we are wrong in our
contention, let them take a ple-
biscite of their members and
affiliated Societies, when they will
discover that the new con-
stitution should have' been pro-
duced in time for adequate 'con-
sideration in detail ; apart from
this, they will also find that the
Society, working on its present
programmes, is considered of
little or no use to individual Mem-
bers or to affiliated Societies ; and,
secondly, that a truly represen-
tative and energetically managed
Society, with an enthusiastic and
broad-minded committee, with a
progressive programme would
Lain adequate support.
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SIX LECTURES ON DUAL,
AMPLIFICATION

No. V.

By JOHN SCOTT-TAGGART, F.Inst.P., Editor.

The first of this series o? Lectures belays in, our issue of December 12th.

SO far we have considered, the
use of crystal detectors as
rectifiers in dual amplification

circuits. This form of detector
was used in the earliest dual
circuits ; perhaps this is the
reason why the words. " dual
amplification " nearly always
conjure up the picture of a
crystal detector which some
people seem to find unmanage-
able.

In this lecture it is. proposed
to discuss the use of the -three-
electrode valve as a detector in
dual amplification circuits. -

A Two -valve Dual.

Fig. 23 shows a two -valve dual
circuit in which the. first -valve
acts as a high -frequency ampli-
fier, and also as a low -frequency
magnifier; the second -valve acts
as the detector, the grid circuit
L3 C3 being tuned to the incom-
ing wavelength, the inductance
L3 . being tightly coupled to the
inductance L2 which is aperiodic,
and which is in the anode circuit
of the first valve.

The operation of this circuit is
briefly as follows :-

The aerial circuit includes the
tuned circuit Li Ci and the high -
frequency oscillations are com-
municated to the p -rid of the
valve Vi which proceeds to
amplify them, the amplified oscil-
lations passing through the in-
ductance coil L2 which is tightly
coupled to the inductance coil L3.
The telephones T, or the loud-
speaker, as the case may be, are

Fig. 23.-A simple two -valve
dual circuit.

Fig. 24.-Pictorial form

connected In the anode circuit of
the first:valve, and are shunted
by condenser C2 of, say, 0.002
pF capacity. .

The oscillations in L2 are
induced into the circuit L3 C3
and are communicated to the
grid of the second valve through
the grid condenser C4 of 0.0003
ioF capacity. This grid conden-
ser is shunted by the usual grid -
leak R3 of about 2 megohms
resistance. The second valve V2
acts as a detector, and rectified
currents appear in the anode
circuit of this valve,. The rectified
currents therefore pasi through
the primary Ti of the step-up
transformer Ti T2, the O.P.
terminal of which is connected to
the anode of Vz and the I.P.
terminal to the positive of de
high-tension battery B2.

The secondary Ta is connected
in the grid circuit of the valve
Vi, and the low frequeney
potentials, are therefore communi-
cated to the grid of ;the valve
which,. carries out the stage cf
high -frequency amplification. The
law - freqpency currents pass
through the coil L2 and through
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of the circuit in Fig.. 23.

the. telephones T. There is .no
undesirable low - frequency re-
action chain, owing to the fact
that the low -frequency current's
passing through L2 are not com-
municated to the grid of the
second, valve because, L2 L3 is
an. air -core transformer which
acts as a transformer to the high-
frequency .currents, but not to the
low -frequency currents,

Fig. 24. shows the Fig. 23
arrangement in, pictorial form.

Suitable Values.
Suitable values for the Fig. 23

circuit for the broadcast wave --
band, are as follows :-

Condensers Ci and C3 are
o.000s ittF variable condenserS';
C5 has a Capacity of o.00t .ptV ;

Lr may be a No. 35 or No.. so
boneYcomb coil, or may consist
of 50 turns of 'No. a6 gange
dotibie cotton -covered Wire Wound
on a cardboard tube in. in
diameter, tappings being taken
at the Toth; 15th, aoth, 25th,
3oth, 35th, 4oth and 5oth turns;
the iminctattee t3 consists Of 70
turns Of No, 26. gauge wire
Wound on a cardboard tube 3 in.
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in diameter, tappings being taken
at the 3oth, 5oth and loth turns.
The coil L2 consists of 30 turns
of No. 26 gauge double cotton -
covered wire wound directly over
one end of the other coil.

The ST150 Circuit.

The STI5o circuit has already
been fully described in this
journal, but for the benefit of
the considerable number of new
readers, it is proposed to make
a few further remarks regarding
the simplest of the valve detector
dual circuits.

Fig. 25.-The ST150 Circuit.

The circuit is reproduced in
Fig. 25. It will be seen that the
first valve acts as a high -fre-
quency amplifier, reaction being
introduced into the circuit LI Cr
by coupling the reaction coil L2
to LI ; the reaction coil L2 is
tuned- by means of the variable_
condenser CI and a connection
is taken between the foot of the
circuit L2 C2 to the grid of the
second valve which acts as a
detector. In the anode circuit of
the second valve v, have the
primary Tr of the step-up inter -
valve transformer Tx T2, the
secondary T2 of which is con-
nected both in the aerial circuit
and the grid circuit of the first
valve. The result is that the
low - frequency potentials are
applied to the grid of the first
salve, the amplified low -frequency
currents passing through the
loud -speaker L.S. and operating
it. Instead of a loud -speaker,
telephone receivers might be
included, and it is a matter for
experiment to see whether the
condenser C4 is necessary or not.
If telephones are used it is desir-
able that their insulation should
be perfect. A loud -speaker is, in
general, greatly to be preferred
to telephone receivers with this
circuit.

Fig. 26 is a pictorial repre-
sentation of the STiso circuit.

As regards values for the

STi5o circuit, the following
data may prove useful :-

The inductance Li may be a
No. 25, 35 or so honeycomb cOil,
or may consist of so turns of
No. 26 gauge double cotton -
covered wire wound on a card-
board tube 31 in. in diameter,
tappings being taken at the loth,
isth, loth, 25th, 3oth, 35th, 4oth
and 50th turns; the inductance
L2 may be a No. so or No. 75
coil, or may consist of 70 turns
of No. 26 gauge double cotton -
covered wire wound on a 3 -in.
cardboard tube tapped at the
3oth, 50th and loth turns. The
condensers Cr and C3 have a
maximum capacity of o.000s µF,
while C2 has a capacity of o.00l
/IF; the condenser C4 across the
loud -speaker has a capacity of at
least 0.002 µF. C5 has a value
of 0.0003 µF and the gridleak R3
has a value of 2 megohms.

Both in this circuit and the
ST75, it is necessary to connect
the telephones, or loud -speaker,
next to the anode of the first
valve to avoid the establishment
of a chain of low -frequency
amplification ; such a chain would
be established if the loud -speaker
were included on the other side
of the circuit L2 C3, because in
this case the potential variations
across the loud -speaker would be
communicated through the con-
denser C5 to the grid of the
second valve, which would pro-
ceed to amplify the low -frequency
currents. These would be ampli-
fied a second time by the valve
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VI, and so we would have estab-
lished a chain of amplification
which would result in low -fret
quency self -oscillation. Methods
of overcoming the trouble experi-
enced when telephones are con-
nected next to the anode are
explained in the next lecture.

The ST75 Circuit.
This circuit somewhat resem-

bles the STiso, but reaction
is introduced on to a tuned anode
circuit by a coil in the anode
circuit of the second valve.

The circuit involves a stage of
high -frequency amplification, a
stage of low -frequency amplifica-
tion and a valve detector in
between the two stages.

In the circuit given in Fig. 27,
which illustrates the ST75
circuit, the first valve VI acts
as a high -frequency amplifier, the
amplified currents appearing in
the circuit L2 C2, which is the
anode circuit of the first valve.
A lead is taken, as shown, from
the bottom of L2 through the
grid condenser C4 to the grid of
the second valve V2, which acts
as the detector. In the anode
circuit of the second valve we
have the reaction coil L3, which
is for the purpose of introducing
reaction into the circuit L2 C2,
and also the primary Ti of a
step-up intervalve transformer
Ti T2, which conveys the low -
frequency currents to the grid
circuit of the first valve, which
thereupon amplifies them.

The amplified low -frequency

Fig. 26.-The ST150 Circuit in pictorial form.
138
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currents pass through the loud-
speaker L.S.., which is included
between the anode of the first
valve and the circuit L2 C2, a
condenser C3 being preferably
provided. A condenser C5, pre-
ferably variable, but of o.00i
capacity if fixed, is connected
across T2 to allow the high -fre-
quency currents to pass through.
The condenser C6 is optional, and
experiments will prove if it is
necessary with the particular
apparatus used. Care should be
taken to keep the loud -speaker
away from the accumulator and
high - tension battery, and it

Fig. 27.-The ST75 Circuit.

should be well insulated. When
telephones are used instead of
the loud -speaker, there is fre-,
quently some difficulty in tuning..

Suitable Values.
The following. are suitable

values for the ST75 circuit. The
inductance Li may consist of a
No. 25, 35 or 5o honeycomb coil,
or may consist of 50 turns of
No. 26 gauge double eetton-
covered wire wound on a card-
board tube 31 in. in diameter
and tapped at the Toth, i5th,

20th, 2.5th, 3oth, 35th, 4oth and
both turns;, the inductance L2
may consist of a No. bo or. 75
honeycomb coil,, or 70 turns of
No. 26 gauge double cotton -
covered wire wound on a 3 -in.
cardboard tube and tapped at the
3oth, both and loth turns; the
inductance L3 may be a No. 75
coil or may consist of 35 turns
of No. 26 gauge double cotton -
covered wire wound on a card-
board tube 31 in. in diameter;
Cs has a value of o.000r p.F,
while Cr and C2 have'a capacity
of 0.0005 .p.F ; C3 has a value of
0.002 p.F, while C4 has a value
of o.0003 pF. The value for C6
is a matter for trial, and 0.0003
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/IF m.t_ be tried; the gridleak R3
has a value of about 2 megohms.

Special Note.

In all three circuits, Figs. 23,
25 and 27, a ioo,000 ohms resist; ,

ance may be tried across the grid
of the first valve and the positive
or negative terminal of the
filament accumulator, as shown
dotted in Fig. 23 ; this resist-
ance may be variable between
50,000 ohms and roo,000 ohms.
It will be found that this resist-
ance will stabilise the circuit in
each ease.

(The Sixth Lecture on Dual
Amplification will appear next
week.)

Fig. 23. Pictorial form of the ST75 Circuit.

REPAIRING LEAKY
ACCUMULATOR CONTAINERS

IT occasionally happens that
the celluloid case of an' accu--
mulator gives way. This may

be due either to an accident or to
the buckling -or' bulging of the
plates after long use. But what-
ever the cause the results are
extremely unpleasant, on account
of the destructive action of the
acid. Fortunately; celluloid is a
material which- is -very- easy to
repair by means of patches.

Should a hole or a crack be
discovered in the case of the
accumulator, the first step is to
empty out the acid and to allow,

the battery to' drain. If there is
a deposit of sediment on the
bottom of the case use may be
Made of this opportunity for
washing it Out. Now take a nail
brush and thoroughly clean the
celluloid in the neighbourhood of
the wound, afterwards scraping
it a little with a pocket knife.
Cut out a patch of celluloid of
suitable size and treat it in the
sant* way. Now apply a very
thin coating of either amyl acetate
or acetone (aeroplane dope) to
both case and patch. Two or
three, further thin coats should
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be given, after which the patch
should be placed in position and,
held under considerable pressure
until the solution is dry. A little
more of the solution should then
be painted on round the edges of
the patch.

An accumulator treated in this.
way will be found to be perfectly
watertight; in fact, it is stronger
than ever at the place where the
repair has been made. As pre-
vention is always better than,
cure, the accumulator which
shows any signs of bulging or
warping should be strengthened.
at once by sticking on strips of
stout celluloid at the places
affected. If this is done its life
will be considerably prolonged,
and there will be no fear of an
unexpected leak.

R. V?. H.
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The Multiple Good Resolution.

. Now that the New Year is with
us I hope that you have nat.begun
it badly by leading- off with a
whole host of noble resolutions,
for no one has ever yet been able
to keep his good resolutions for
more than a fortnight. The best
of all resolutions to make is that
you will make none. At the
same time there is a good deal to
be said for what we may call the
multiple resolution, which is
made by a kind of informal com-
mittee on behalf of some poor
fellow whom they deem to be in
need of improvement. We, for
instance, have resolved on behalf
of the man Bloggs that in 1924
he shall be a nobler and a better
fellow than he was in 1923.
There is no fear of his breaking
our resolution, for he knows noth-
ing of it ; nor will he, though its
workings will slowly but surely
make him a far, far better. man.

The trouble is that he will talk
wireless shop in the train in the
morning when every reasonable
being should be reading his paper
and smoking his pipe in peace.
The rest of us, Snaggsby
ton, Gubblesby and I; are

-
never

guilty of such an offence. Keen
ns we, are, we, reserve our dis-
cussions for . more seemly
moments. Of course, .if one of
us has discovered what may be a
really .wonderful circuit he may
tell the others somethipg of it,,
and after an all-night sitting one
must naturally let. -one's friends
know hoiv WHAZ and WGY
came through. -Again, should
one of our number be contem-
plating the purchase of, say,
vallies, could you expect him not
to ask the advice of the rest on
the point? But this, of course,
Vi -e- do not count aswireless shop.

Intolerable.
Bloggs, on the other hand;Is

the kind of fellow who is always
butting in with queries or even

gratuitous information on aerial
constants, duplex circuits, reverse
reaction and other such technical
points. Only the other morning
when Pippleton and I were dis-
cussing the question of the root -
mean -square values of alternating
currents, Bloggs must needs chip
in with a whole heap of informa-
tion on the subject, all of which
I had intended to air myself,
having just been reading up the
subject. You will see at once
why it is that we cannot have
people of Bloggs' type talking
shop in this way in our compart-
ment.

We have decided that in future
anyone who does so shall be fined
the price of a lunch. The Com-
mittee, that is Gubblesby, Pipple-
ton, Snaggsby and I, 'are to have
power to decide what is shop and
what is not. There is no doubt,
I think, that either Bloggs will
improve or we shall grow fatter.
The Insult that Cannot be Borne.

Cranksworth is a man whose
strength of mind -I admire deeply.
He is the sort of felloW who
always stands up fearlessly for
truth and justice, speaking his
mind at whatever cost to himself,
when lesser men are silent, pos-
sibly because they have no minds
to speak. If only he would mind
his speak. as as _he ,speaks
his mind all might be well ; uut
he is not built that way. If he
feels strongly about anything,
then he must out with it or burst.
It was this downrightness that
led to his cutting himself off with-
out even a shilling from his
Wealthiest maiden aunt.

The old lady had driven across
in her landau to see him one day
in order that for the first time in'
her life she might sample the
joys of wireless. Crankswtsirth
specialises in purity of reception
he is very touchy on the point.
When she had heard several
items perfectly, brought in, she
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beamed upon him and said,
" Why, I call it splendid, my boy.
It's almost as good as a gramo-
phone." A tiger deprived for-
cibly of his dinner, a mother told
that her baby is not the most
beautiful that ever was, a master
of hounds when someone has
headed his fox ; all these are
pretty fair examples of ferocity,
but they pale into insignificance
beside the radio enthusiast whose
set has been insulted. We will
draw a veil over the subsequent
scene. I only know that the aunt
drove straight from Cranks -
worth's abode to her solicitors,
where she promptly made a new
will leaving her all to the Society
for Providing Papuans with Chest
Protectors.

A New Party.
At the next election, which

may Heaven defer, I want to see
wireless candidates enter the'
lists, strong, silent men with bull-
dog chins, who will not bother
their heads about such frivolous
matters as mere politics, but will
stand as champions of the
listener -in, the radiaud, the
broadCatcher or whatever name
_you prefer to call him by. " Vote
for Muggins, and No More
Mush," would be a -splendid
electioneering slogan. Can you
not see the,VVireless Party sweep-
ing the country with their cry of
Ever'y Man His Own Aerial, in
spite of the opposition's feeble
threat. " Your Valves Will Cost
You More ! " Then oscillation
will be made a crime of the first
water, and ere long we shall see
condign punishment faithfully
meted out to those who make the
evening ether hideous with their
squeals. The amateur who
insists on using a broadly tuned
spark transmitter on broadcast
wavelengths during entertain-
ment hours will be publicly shot
from a gun. Electric railways,
power stations, tramways and
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other mere nuisances will be very
properly curbed in, their activities
and we shall know a great -nil
lasting peace in the land.

The Trials of Rupert.

Really I think that those to
whom is " assigned the task of
allotting new wavelengths to the
B.B.C. stations might be a little
more considerate. They seem to
forget that Radiating Rupert and
people of his kidney take months
to find the correct tuning for any
particular wavelength. Ever
since the time, some months ago,
when 2L0 went from 369 to 363
metres, Rupert has been puzzled.
Night after night he has sat
down to give the problem his
serious attention. He starts with
his condenser pointer at umpteen

degrees. " Not so bad, but just
not quite right. Let's try a little
more. Slowly up . . . . (SqueAK)
No, -we must go back again. Ah,
that's almost done it. A little
lower down . . . . (squeAK).
Dear, dear, it's very difficult ; but
we'll persevere ,f

And persevere he does. As a
rule six months suffice for hit*
either to find the right spot or to
give it up as a bad job. He was
just settling down to the old
wavelength to the no small com-
fort of the rest of us when bang
went the whole show, for 2L0
came down to 35o metres, then
up again to 365. It will take
Rupert at least until next Easter
to satisfy himself about his
adjustments, and by that time
another change will have taken
place.

Flattery.

I suppose I ought to feel con-
siderably elated if it be true, as
the old saw avers it is, that imita-.
tion is the sincerest form of flat-
tery. ,Some time ago I gave you
some spoof wireless definitions.
Readers 'apparently liked them,
for a good many wrote to ask for
more. It seems that they also
appealed to one writer, at any
rate, for he borrowed some of the
ideas and dished them up in but
slightly altered form. If be finds
himself hard up for original ideas
in the fu lure, I hope that he will
send me a line, for I shall be
charmed to supply him with
some.

WIRELESS WAYFARER.

THE SCIENTIFIC NOVELTIES EXHIBITION.

Mr. Arthur Burrows, Director of B.B.C. Programmes, with the wireless apparatus used at the
Scientific Novelties Exhibition at King's College, in aid of King Edward's Hospital Fund for London.
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An
Experimental

Crystal
Set

By_

H. BRAMFORD.

THE crystal set described
herein, apart from being
unique in design, will be

found to have many points of
advantage over the usual
arrangement of crystal receiver,
and, in addition, from tests made,
exceptionally loud signals are
obtainable.

Components Necessary.
Practically any make of com-

ponent, subject to the value
being the same, may be incor-
porated in the set, but all such
components must be converted
to standard " plug-in " units.
The necessary components are
as follows :-

I. A variable condenser.
2. A fixed condenser.
3. A variometer.
4. A basket coil.
5. A detector.
With a little ingenuity on the

part of the constructor other
units such as :-

I. A tapped inductance;
2.. A sliding inductance ;
3. Spider coils; or
4. Loose couplers

may be used. By making a
_supply of these units the experi-
menter affords himself the oppor-
tunity of trying several interest-
ing types of circuits. The basic
idea is to be able to plug in any
component in a series of positions
suitable to the circuit, thereby
enabling one to obtain a selection
of wavelengths. For instance.
the variable condenser may be
plugged into position in series
with the aerial inductance, there -

Fig. 1.-A gzneral view of the receiver with components mounted for use.

by acting as the aerial tuning
unit. On the other hand, one
may place the variable condenser
across the aerial tuning induct-
ance in conjunction with a fixed
condenser of any desired value.
For this purpose a fixed con-
denser of o.0005
variable of o.000s µF
found very suitable.

and a
will be

These

Fig. 3.-Panel Dimensions.
would give a variation of o.00t
µF. If desired, any other values
may be used for experimental
purposes.

Fig. I shows a photograph of
the set with all the components
plugged into position. In Fig. 2
a photograph is shown with the

components lying inside the con-
taining box. When the set is
not in use the parts, including
headphones, may be packed into
the box, keeping them protected
and dustproof.

Fig. 3 shows the panel drill-
ing. A piece of ebonite 9 x 12
x I in. should first be procured.
For purposes of economy good,
dry three-ply wood will be found
equally satisfactory if previously
well soaked in melted paraffin
wax. The holes are drilled as
dimensioned in the diagram, and
accuracy must be observed in
this operation to ensure good
fits for the plug-in units. A good
method of achieving this accu-
racy is to first make a brass
template having two holes drilled
in it, exactly 2 in- apart, and
mark off all the drilling centres
from it. All these holes are
drilled to clear the screws of
valve sockets, which are usually
4 B.A.

The Wiring.
Fig. 4 shows the back of the

panel wiring, looking from the
top face. The positions in which
the various components may be
placed are shown across the
various connections in. dotted
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Pig. 2. -The receiver with components unmounted and stored in the
containing box.

lines. The connection which
places the telephone condenser
across the telephones may be
used for a second pair of 'phcnes,
by fixing valve pink to the ends
of the telephone leads.

The Plugs.
In Fig. 5 various methods of

making the plugs for the units
are suggested; " A " shows a
bridge of. which three Will be
required. First procure a piece
of ebonite 3 x 1, by q in. (or, as
previously 'stated, treated three-
ply wood), and drill two holes on
the centre line, 2 in. apart, for
which the template already con-
structed may be used. These
holes should clear the screws of
the valve pins, which are usually
5 B.A. Now insert the pins, as
shown, and make the connection
on the upper side between the
two nuts and washers.

" B " shows an arrangement
suitable for a variable condenser.
First make a bridge, as pre-
\ ibusly &scribed, the ebonite
part being xixi in., and the
pins having 2 -in. centres.. Now
cdrtnect the bridge to the bottom
plate of the variable condenser,
as shown, ebonite spacers being
used to act as -distance pieces
between the bridge and the
bottom, plate. The connections
are then made from one of the
spindles of the fixed vanes to one
of the pins, and from the spindle.
of, the moving vanes to the other
pin of the ebonite bridge.

C " shows the connections
for A 'fixed condenser. The
bridge is made, as before, and
of the same dimensions as those
described for " B." A fixed con-
denser having two terminals
attached can be' procured. Bore
two holes -in the bridge to'corre-
spond with the centres of the two
terminals on the condenser.
Push the shanks of the condenser
terminals through from the under
side of the bridge and secure by
means of the nuts, then connect

Fig. 4.-The wiring as seen
the panel.

one terminal to one valve pin,
and the other to the second pin.

" D " shows the ,Inethod
necessary in the case of a vario-
meter.. The bridge is made
as described in " B," and the
stator. spindle, of the. fixed type,
passed through a hole drilled

. .

through

04.110A OOOOOOOO
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Many readers who lack
a regular experimental
bench will appreciate
the facilities afforded by
this receiver and, in
particular, the ease with
which everything can be
stowed away when the
evening's work is done.

4

4

1

1

1

centrally in the bridge . and
secured on the under side by
means of a nut. One valve pin
is connected to the output, flex-
ible wire being used for this
purpose.

" E " shows the connections
to be made for a basket coil. The
bridge is made as previously
described, and a valve pin is
inserted through a hole in the
centre of it and secured on the
under side by means of a nut. It
will be found that this pin, just
passes in between the windings
of the bast -,t coil "iereu, !cl-
ing it upright and also acting as
a pivot. One valve pin is con-
nected to the inner end of the
coil, and the other to the outer
end. Coils of various sizes may
easily be inserted on this bridge,
or, if desired, a series of bridges
may be made.

F " shows the arrangement
necessary for the detector, ordin-
ary parts for which may be pro-
cured. An ebonite base is made
of similar 'dimensions to the
bridge described, one valve pin
securing the crys1m1 stan-
dard, and the other valve pin
securing the catwhisker stan-
Chid, the centres of the pins
being, of course, 2 ins. apart.
This completes the construction
of the various units.

The, Containing Box.
The construction of the box is

shown in Fig. 6. The details in
the diagram should be self-
explanatory. The wood used
may be of any suitable kind to
suit the taste of the construe-
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tor, three-ply being
mended. Clips and hinges are
Provided for the door.

Fig. 7 shows an example of a
4(3/8"

r -- !we

5.-Illustrating the different
recom-

34;
r

3 PLY
BASE

HINGED DOOR

Fig. 8.-The
containing
box. 3/8"

circuit which may be used. Any
form of inductance may be
plugged in to the inductance
sockets, whether a variometer
and a bridge, or a coil and a
variometer, according to the
wavelength desired. A vario-
meter is efficient for short waves,
and for rough tuning on the
longer waves a loading coil is

plug-in units.
placed in series. The condenser
may be inserted in series with
the aerial, or it may be removed
and a bridge replaced to complete
the circuit, enablfriz one to insert
a variable condenser (in parallel

Jauutiry 9, 1924

with a fixed' condenser or alone)
across the inductance, or bridges
may be placed in, either the posi-
tion of the variable c311(ft nst_r or
the fixed condenser. The detec-
tor, of course, has only one
position. The fixed condenser
may also be placed across the
'phones, or by removing it a
further set of 'phones may be
introduced.

4 CI

E

C2 - 0001 N F
-4

Fig. 7.-An example of a circuit
which may be used with this receiver

Fig. 8 shows a photograph of
the top of the panel, the names
of the components and the
positions being marked.

Every satisfaction will be ex-
perienced by those who construct
this set, which gives consider-
ably more scope for experiment
than the average crystal set. It
has, moreover, a universal wave-
length range.

Fig. 8.-The top of the panel, showing the position of the various
plug-in components.

OUR GIFT SCHEME.-Will readers kindly send postcards advising us which bock.they intend
to order ? We shall then be able to make preparations to execute orders promptly.
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HOW TO DESIGN YOUR OWN SET
No. V.

By PERCY W. HARRIS, Assistant Editor.

The fifth article of a series of six which began in Vol. 3, No. 1.

Tuners made with Vario-Couplers.
AVERY useful form of loose -

coupled tuner can be made
up with what is known as a

"vario-coupler." The vario-coup-
ler, which is a device of American
origin is now obtainable in
several makes in this country.
In appearance it somewhat re-
sembles a ball type of vario-
meter, although the stator or
stationary winding is generally
wound on the outside of a cylin-
drical former. The secondary
winding is on the ball which
rotates within the stator. Units
and tens or units and eights tap-
pings are generally taken from
the stator coil which forms the
aerial tuning inductance. By
using a double switch, one on the
unit turns and the other on the
multiple turns, one can carry out
all of the aerial tuning within
reasonable limits without the use
of a condenser. The secondary
winding is generally made of
such -a size that, with a variable
condenser set at minimum, a
wavelength of about 25o to 300
metres is obtained, the coil being
of a size which, with a suit-
able_ condenser (o.000s _,µ1?
approximately), will cover the
broadcast band. A very useful
tuner can therefore be made, up
by taking a panel and attaching
to it the vario-coupler, two
switches and the variable con-
denser for the secondary. Such
a tuner will have two dials (one
for varying the coupling and the
other  for varying the secondary
tuning), and two: switches with,
say, eight or ten. studs each,
according to the way the tappings
are taken. _

Tuners Utilising Reaction.
When .we .,come, to the design

of tuners using reaction, Nsze have
to take into - account  several
special points. Reaction can take
place on to either the aerial coil
or on to a secondary coil. If the
tuner is to he efficient, the varia-
tion of reaction must be gradual,

or we shall not be able to con-
trol the reaction sufficiently well
to prevent self -oscillation when
this is not wanted. If we are
using a solenoid or single -layer
inductance, we can react on to
this either with a ball former on
which is wound the reaction coil,
this former being rotated within
the, cylindrical former, or we can
arrange, say, a basket coil on a
swinging arm so that it will come
up against one end of the coil,
the end being that in which the
turns are always in circuit.

Sliding Reaction Coil.
Still another way is to wind the

reaction coil on a former which
will slide in and out of the
primary winding, such as is done
with a loose -coupler of the old-
fashioned form. If we use plug-
in coils, then a two -coil holder
will serve, one socket carrying
the aerial -tuning coil- and the
other the reaction coil. This is
one of the most popular ways of
using a react -ion coil, Still
another way very little used in
this country, but of undoubted
efficiency on Short waves, is to
tune the, plate circuit of the detec-
tor valve With a variometer.
When this- plate circuit is in tune
with the aerial' circuit, the set
-will osciilate- -readily; unless a
large amount of shtinting- capa-
cityeis- placed across the. aerial
tuning coil. We are, Of course,
refer.ring at the nionient to -single-
circuit tuners with reaction.

_

Double Circuit Tuners with
Reaction.

Very: easy to chaw on
-paper a two -circuit tuner with re-
-action 6n the secondary, and at
"first glance it would appear a very
simple Matter td design a satis-
factory instrument of . type.
However, those who have _tried
will agree with me" When I say
that it is by no means an easy
tasks Perhaps the best way to
get satisfactory tuning with re-
action on a two -circuit tuner -
to separate the secondary induct -
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ance into two parts, one being
used for coupling with the aerial
tuning inductance and the other
(at right angles to it so as not to
be in inductive relation to the
other coil), serving as the coil on
which reaction is obtained. The
three -coil holder which figures in
so many circuits is particularly
difficult to handle when a
primary, a secondary and re-
action coil are used: It will be
found in loose -coupled tuners
that very little reaction is needed
to push the whole set into self -
oscillation, whereas in single
circuit tuning the capacity of the
aerial acts as a steadying factor.

Three Coil Problems.
If we arrange a three -coil holder

with the first toil as- the aerial
tuning inductance, the second as
the closed circuit inductance and
the third as the reaction, we shall
find in practice that when the
aerial and secondary circuits are
exactly in tune, the slighteSt
application of reaction will tend to
trigger off the set into oscilla-
tion, and much practice will be
required before the 'set can be
handled at all efficiently. This
is partly due to the fact thlit
there is interaction between all
three coils. A far better
arrangement is to use a two -coil
holder for primary and secondary,
and, so far as short waves are
concerned, to tune the plate cir-
cuits of the detector valve, thus
utilising the capacity between the
electrodes of the valve as the
coupling between the two cir-
cuits (secondary and plate).

General Considerations when
Designing Tuners.

When preparing your tuner
design, keep all leads as short as
possible and arrange the disposi-.
Lion of parts with this in view.,
Particularly see that leads to and
from switches are kept very
short, or you may introduce the,
most undesirable additional
capacitieS, which will increase.
-the minimum of your tuning con-.
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densers and possibly bye -pass
energy that should go in other
directions. If the tuner is to be
a separate unit, gee to it that the
leads which _go from the tuner
to the detector are as short as
possible. The function of a tuner
is, first of all to adjust your re-
ceiver to resonance with the
wanted waves and secondly to
impress the maximum voltage
across the valves. This cannot
possibly be done if there are
lengthy parallel leads running
backwards and forwards; for this
reason it is often advisable to
incorporate the tuning apparatus
in the whole receiver so that the
detector, whether crystal or valve,
can be placed in the best position
with this in view.
Designing the Detector Section
The detector, as we have pre-

viously indicated, may be either a
crystal or a valve. Let us consider
for a moment some points con-
nected with the design of the
detector portion of the circuits
shown in the diagrams on page 49
of Wireless Weekly for December
19. In the right-hand illustration
will be seen a circuit which
enables one to place the crystal
detector in a position directly
connected to the aerial, when the
switch is on the right-hand side.
In all directly -coupled crystal sets
it is essential that the crystal be
connected to that side of the in-

Auctance which is nearest to the
aerial, the telephones being con-
nected to, the earth s!de. When
actually wiring -up crystal sets,
beginners often make the mistake
of thinking the way of this con-
nection is unimportant, but un-
less the crystal is connected as
shown in the illustration, there
will be a considerable loss in
signal strength. This is because
the telephones and the body of
the listener will bye -pass a con-
siderable amount of the. energy

_straight to earth through the
capacity so formed. With the
detector connections shown, the
crystal is at a point of high
potential, and the rectified
currents pass it through the tele-

phones which are now on the
earth side and therefore approxi-
mately at earth potential. It is
also welt when designing the set, -
and before wiring it up, to try
which way round the point and
the crystal will work the better,
for with some crystals one con-
nection is much more sensitive
than the other.

Again referring to the diagram,
it will be seen that a condenser
is shunted across the telephones.
The value of this condenser is not
critical, and indeed in most cases
it can be dispensed with without

the surprising fact that when
signals are Very strong (e.g.,
when the receiving set with good
aerial is'usecl 'Within 4 -or 5 miles
of the broadcasting station),
louder signals can often be ob-
tained with low -resistance tele-
phones. Those readers who are
in the position to try a pair of
low -resistance telephones at this
short distance from a station are
recommended to see whether high-
er low -resistance telephones are
better in their own case. I have
known cases where so per cent.

For very fine adjustment of coupling a somewhat elaborate and geared
holder is often preferred. In this form both distance and angle are

separately adjusted.

any loss of signal strength, owing
to the fact that the capacity
between the two telephohe cords
is sufficient. Several excellent
crystal receivers on the market
are arranged without any shunt-
ing condensers, and my own
experience is that in nine cases
out of ten, at least in plain crystal
sets, this condenser is not
required.

Telephones to be used with
Crystal Sets

High -resistance telephones are
always recommended for use with
crystal sets, and it is generally
stated that low -resistance tele-
phones are quite unsuitable.
Some experiments I have recently
conducted have brought to light

increase in signal strength is ob:-
tainable in this way. No trans-
former is needed-the telephones
are, simply connected as before.

Crystal Sets to be used with
Note Magnifiers

Where it is intended that the
crystal set shall be used with one
or more low -frequency magni-
fiers following it, the shunting
condenser should be placed across
the telephone terminals. The
note -magnifying unit is attached
in place of the telephones, which
are now transferred to the output
side of the magnifier. With
magnifiers, however, it will al-
ways be found necessary to use
high -resistance telephones to get
the best results.

RADIO PRESS ENVELOPE No. 1.
It is regretted that a few copies of Radio Press Envelope No. I (" How to make a successful Two -

Valve receiver " ) containing a printer's error, have been allowed to go out.' In these envelopes the
list of components contains the item " 2 fixed condensers of 0.002uF." This should read " one
fixed condenser of 0.001µF, and one of 0.002,tLF." The rest of the description is correct, the con-
denser C3 being rightly given as 0.001µF capacity.
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" WIRELESS WEEKLY "
UNIVERSAL VALVE PANEL
Below appear four further circuits of the twenty possible

arrangements, using this panel as the main unit.
Constructional details were given in Vol. 3, Nos. 1 & 2.

CIRCUIT No. 13.
A MODIFIED REINARTZ

RECEIVER.
Connecting Up.

Grid condenser " in." Grid -
leak " shunted " (S). A.T.I.

E

Fig. 13A.- --A modified Reinartz
Receiver.

B4

E

Fig. 14A.-An improved Reinartz
Receiver.

Connecting Up.
Grid condenser " in." Grid -

leak " shunted " (S). Aerial
tuning coil (20 turns) to have its
upper end connected to earth and
its lower end to the aerial and to
one side of o.0005 ,uF variable
condenser. The opposite side of
this condenser to be connected
to terminal P. Grid coil (8o

(vario-coupler) connected to o.00t
,uF variable condenser, the other
side of which is connected to
terminal P. Short-circuiting strap
across terminals P and XHT+.
Telephones connected to ter-
minals 2 and 3. Battery strap
in position. Free end of vario-
coupler connected to AE ter-
minal. Switch arm of vario-
coupler to +E terminal and earth.
Note.

If -The vario-coupler is on the
small side, a small variable con-
denser may be included, as shown
by the dotted -line,' hi order to
reach the higher broadcast wave-
lengths.

General Notes.

This very interesting circuit
has been the ...stibi6ct of many
experiments and variations. As
a complete article dealing with

turns) connected to AE and -E
terminals and shunted by o.0005
,uF variable condenser. Short-
circuiting straps across terminals
P and XHT+ ; also across ter-
minals -E and -LT. Battery
strap in position. Telephones
connected to terminals 2 and 3.

General Notes.
For further information re-

garding this circuit, together
with constructional details of the
special type of tuning coils em-
ployed, readers are referred to
Wireless Weekly (Vol. 2, No. 18,
November 14, 1923). The results
obtainable with this arrangement
are very good indeed; the tuning
is extremely selective, and an
easy adjustment of reaction is
obtainable by means of the vari-
able condenser connected between
the aerial and terminal P. -

This circuit is particularly
interesting to operate, and when
used in conjunction with a note
magnifier gives very satisfactory
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Fig. 13B.-The panel connections
of Fig. 13A.

the subject has already appeared
in Wireless Weekly, Vol. 2,
No. 8 (September 5, 1923),
further details will not be given
here. It should be noted, how-
ever, that a special vario-coupler
is necessary. This may consist
of a cardboard stator, 4 or' 4# in.'
in diameter, wound with 3o tarns
of No. 26 S.W.G.-d.c.c. copper
wire, each of the first ten turns
being tapped and connected to a
stud on a to -point selector
switch. The rotor (3 in. or 3 in.
diameter) should be wound with
3o to 35 turns of the same gauge
of wire.

CIRCUIT No. 14.
AN IMPROVED REINARTZ

RECEIVER.

results .on a moderate aerial when
carefully tuned, even from the
more distant broadcastiag stations

Fig. 14B. -The panel connections
of Fig. 14A.
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Fig. 15A.-A low frequency
amplifier circuit.

Connecting Up.

Grid condenser " out." Grid -
leak " out." Short-circuiting
straps across terminals P and
XHT+, also -E and -LT.
Battery strap in position. Tele-
phones connected to terminals 2

Connecting Up.

Grid condenser " out." Grid-'
leak " out." Anode coil con-
nected to terminals P and
XHT+, and shunted by variable

To H.17-1. it
PLATE O.
DETECTOR
VALVE
(THROUGH
PHONES)

TO
.>GRID

R2

r +

L.T.

Fig. 16A.- A high -frequency tuned
anode amplifier.

condenser 0.0002 µF. Plug No. 4
into crystal sockets Nos. i and 3.
Do not plug in the crystal detector
by mistake. Short - circuiting

CIRCUIT No. 15.
A LOW -FREQUENCY

AMPLIFIER.

and 3. OS of LF transformer
connected to AE terminal, .and
IS to -E. Transformer primary
winding, connected to output ter-
minal of detector valve panel cr
crystal set in the position usually
occupied by the telephones.
Primary winding shunted by
fixed condenser, 0.002 µF.
Note.

With low -resistance telephone
receivers, a step-down telephone
transformer may be connected to
terminals 2 and 3 and the
telephones.

General Notes.
The arrangement illustrated

may be used in conjunction with
any existing crystal- or valve -
receiving set, and forms a very

CIRCUIT No. 16.
A HIGH -FREQUENCY

AMPLIFIER WITH
TUNED ANODE.

strap across terminals 2 and 3 ;
also across terminals -E and
-LT, and +LT and -HT. From
terminal No. i a connection is to
be taken to the grid of the
detector valve, through a fixed
condenser (capacity 0.0003 SF).
The gridleak of the detector
valve should be connected directly
between the grid and the positive
side of the filament. From +HT
terminal, a connection is to be
taken via the telephone receivers
to the plate of the detector valve.

General Notes.
This is a popular and an

efficient method of amplifying
high -frequency currents, particu-
larly useful for increasing the
range of a receiving station. In
the arrangement, incoming sig-.
nals which are too feeble to satin

Fig. 15B.-The panel connections
of Fig. 15A.

useful means of increasing the
strength of signals. It is essen-
tial, however, that the incoming
signals should themselves be
sufficiently strong to actuate the
detector. In other words, it is
an arrangement for increasing
the strength of signals already
received, and not for increasing
the receiving range of a station.

Fig. 16B.-The panel connections
of Fig. 16A.

factorily operate a detector valve,
undergo high -frequency amplifi-
cation before being applied to the
detector. Readers desiring to
use high -frequency amplification
preceding a crystal detector, are
referred to circuit No. 7,"in which
high -frequency .amplification and
crystal rectification are provided
on the same panel;

I

THE FREE GIFT SCHEME.
Will our readers who 'intend to avail themselves of our offer of RADIO PRESS BOOKS AT HALF
PRICE please note that the scheme only entitles them to ONE book each? Further, the books

can only be obtained at the reduced price DIRECT from the Publishers-

YOU CANNOT OBTAIN THEM AT HALF PRICE FROM A BOOKSELLER.
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Fig. 1.-The unit in its box.

FOR general experimental
work a most useful acces-
sory is a self-contained L F.

amplifying unit, such as the one
illustrated on this page. With its
aid one can add a note -magnify-
ing valVe to any given receiver,
whether valve or crystal, with-
out modification of the existing
set. The telephone terminals 4.f
the set are merely connected to
the input terminals of the L.F.
unit, separate leads are taken to
the battery terminals of the latter,
and the phones or loud speaker.
are contiected to its output
terminals. : ' '

7 -

The unit shown in the photo
graph was intended to be added
to the !` VariOmeter- Crystal
Unit " recently described in'
11-"irelessWeekly (Vol. 'z, No. i..0. -
Its compactness and ease of con:
struction, however`, 'should com-
mend it to many readerS", besides
those Who made the foriner unit.

' The --basis -Of thiS - unit is a
polished wooden boX,' the inside
dimenSiOns of *Which' are 4 by 4
by 4 inches, and which is fitted
with a 4 inch ebonite top panel
which carries the components.
There is no necessity ,for the
reader to make the-boic himself,
since k is a standard size with
many firms, the one photo,
graphed having been supplied by
Messrs. Scientific Appliances.

Upon the top of the ebonite
panel are mounted various ter-
'minals, an. ebonite valve. holder
(rernemter that the easiest way
to mark off the holes for the legs
of the holder is by means of the
paper templates given in Modern
Wireless (Vol. I, -No. 6), and 'a

A COMPACT
NOTE

MAGNIFYING
UNIT

By G. P. KENDALL, B.Sc.,
Staff Editor.

An easily -constructed single-
valve- magnifier which can be

used with any_ existing
..,receiving set.

filament resistance of the type for
rhounting above' the panel.

The latter is of the Igranie
shrouded pattern, which is par-
ticularly suitable for the purpose.
Two, or even three, of these units
can be made up and used in
cascade, the " screening " of the
transformers serving to reduce
interaction between the units
and diminish the inherent ten-
dency to howling. Although
three stages can be used with
some success it is not recom-

Fig. 3.-Wiring Diagram.

mended, since the additional
volume thereby obtained is
almost inevitably -accompanied by
an undue amount ;of- distortion
whatever the type of transformer
employed.

The terminals have been
arranged Nvith some care to facili-
tate the connection of the unit to
an existing set, and to simplify
the wiring when two of the units
are used in cascade. Of the
three terminals on the left
(Fig. 1) the centre is a blank,
simply included for the purpose
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Fig. 2.- The internal arrangement
of the unit.

of preserving the symmetrical ap-
pearance of the unit. The other
two terminals are the " input "
terminals, connected to the prim-
ary winding of the transformer.

Of the three terminals on the
right, that in front is the L.T.
negative, the middle one is L.T.
positive and H.T. negative, and
that at the back is H.T. positive.

In the front are two valve legs
which represent the output or
telephone terminals. If is- in-
tended that the telephone leads
shall terminate in a pair of valve
pins, so that they may be inserted
in these sockets, and, further, to
provide a simple and easy method
of switching,, the unit into circuit.

To provide means of .perform.
ing this latter operation (he tele-..
phone terminals upon The !-eceiv-
ing set proper shnuId-- be re-
placed with another pair of valve
sockets, and two short flexible
leads terminating in valve pins
should be attached to the input
terminals of the L.F. unit: When
it is required toTuse the receivia
set alone the phones are plugged
straight ,into the sockets which
replace the original' telephone ter-
minals. whilst to bring the L.F.
unit into operation the procedure,
is as follows : Transfer the
phones to the -sockets on the
note -magnifying unit, insert the
pins of the leads from the input
terminals into the sockets On the
receiving set, and turn on the
filament 'current of the valve.

The- actual construction of
units-- like ''this is exceedingly

-Slin-ple,--and-- further explatiation
is considered unnecessary.
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A UNIVERSAL HOLDER FOR
AMERICAN VALVES

THOUGH the holder of a
constructor's licence is not
allowed by the terms of his

permit knowingly to use appara-
tus manufactured elsewhere than
in Great Britain and Northern
Ireland, the genuine experimenter
is under no such restriction.
Provided that he can show that
he requires foreign parts in con-
nection with bona fide experi-
ments he can obtain leave to im-
port and may use foreign made
parts on his set. Many Ameri-
can valves are now in use in this
country for experiments, and the
general wireless public is becom-
ing familiar with the kind of cap
with which they are fitted.

One of the difficulties that
faces those who want to use
American valves is that there is
no holder or adaptor on the
market that will take all of them.
With one exception (WDii)
the caps' 'are of the same general
design (Fig. 1). Instead of
prongs they' are fitted with 4
very -short studs. The valves are
intended to be pushed into a
bayonet holder in which the studs
are forced ag.:.-ist spring: con-
tacts, the valve being held in
place by a single pin which en-
gages in an L-shaped slot. The
caps, however, are of widely
different diameters and the studs

PIN
Fig. 1. --The usual arrangement of

American Valve.

are differently arranged in dif-
ferent patterns. Thus holders
that will take UV2ox wily not fit
UV199 or WDI2, each of which
requires its own special mount-
ing.

Here is a way of making a
holder that will take all American -
type valves from the tiny " pea-
nut " to the largest size. Obtain
or turn up a disc off in. ebonite
3 in. in diameter. Scribe out
with a common centre two circles

-one 8 in. and the other 21 in. in

diameter. Between these cut
slots 5-32 in. wide, as shown in
Fig. 2. These can be made with
a fretsaw, or if this tool is not
available a row of 4B.A. clearance
holes should .be drilled running
into each other, final trimming up
being done with a small fine flat
file. Midway between the outer

21/2'

5,,
Fig. 2. Constructional details of

the adaptor.

ends of the slots on the circum-
ference of the larger circle drill
and countersink 4B.A. clearance
holes as shown. These are for
the screws securing the feet (Fig.
3), which are made from in.
lengths of in. diameter round
ebonite rod.

Now cut out four strips of tin
in. long and in. wide. Taper

each off to a rounded point at one
end and near the other drill a
4B.A. clearance hole. Turn the '
valve upside down in its box and
solder the narrow end of one of
these strips to each of its little
studs. This is a very easy job,
for there is already a "  blob " of
solder upon each stud.' The
valve can now be secured to the
stand in a moment by means of
four medium sized 4B.A. ter-
minals the shanks of which must
not be more than in. long.

If the valve is clear there will
be no difficulty in discovering
which stud is the plate connection
and which belongs to grid and
filament. Many valves, however,
arc pumped with a magnesium

getter " which leaves a metallic
150

Fig. 3. --The valve mounted
in position.

deposit on the inside of the bulb
rendering it opaque. In this
case proceed as follows.

Take a pocket flashlamp bat-
tery, or a single dry cell in the
case of the -low voltage valve,
and touch pairS of terminals in -
turn with the leads from it until
the filament is seen to glow. Take
two milled headed terminal nuts
one of which has been painted red
round its rim and the other
white, and screw them on to the
terminals that you intend to be
F + and F - respectively. Leave
the filament glowing. Connect
one lead of a pair of telephones
to filament positive and with the
end of the other lead touch the -
two remaining terminals in turn.
Clicks will be heard when either

touched, but those from the
grid terminal will be much louder_
owing -to the 'grid being a good
deal closer to the filament than
the anode ;- the internal resistance
therefore being smaller more cur-
rent is allowed to pass. Place
a black painted milled nut on the
plate terminal and a green
nainted one on the -grid.

It will be seen that any size of
valve cap can be accommodated
since the terminals securing the
strips fit into slots and not into:
single holes: R. W.- H.. -

Californian Broadcasting.
One of nur readers has received
an enquiry in Esperanto frcm
Oakland, California, asking
whether the radio concerts
broadcast from- the " Tribune
Tower " Station(call sign KLX)
have been heard in this country.
Ary reader who has heard these
transmissions is requested to
communicate with Mr. H. A.
Epton, Chairman of the Hack-
ney and District Radio Society,
17, Chatsworth Road, London,
E.5. -
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A SIMPLE THREE -VALVE
RECEIVER

By STANLEY G. RATTEE, Staff Editor.

The following article, which began in our last issue, deals with the construction
of a receiver capable of receiving all British and Continental broadcasting.

IN last week's issue the reader
was advised to set out his
components on a baseboard,

connect them up and obtain satis-
factory results before the final
assembly. Assuming that the
constructor has obtained such re-
sults and is now familiar with the
circuit, the components may now
be mounted on the ebonite panel.

The Containing Box.

In view of the fact that the
two -coil holder is mounted on the
box, this latter must be either
purchased or made before the re-
ceiver can be completed.

The constructional details of ,
the box are given in Fig. 5,
though these dimensions need
not be adhered to should the con-
structor choose to use a box of
another design. The two -coil
holds is mounted upon the side
of the box, as seen in Fig. t, and
at the points where the four
leads are brought through the
box to the various connections
the holes are bushed with ebonite,
in order to overcome any leakage
there may be as a result of the
wood being damp.

Wiring Up.

In order that the leads may be
kept as short as possible, the
following method of connecting,
studied in conjunction with the
wiring diagram, Fig. 6, is sug-
gested. From the L.T. negative
terminal make connection to one
side of the filament resistance
controlling the low -frequency

. valve, then to one side of the re-
sistance controlling the detector,
on to one side of the rheostat
controlling the first valve, and
then to the earth terminal and
one side of the variable condenser
on the left of the underside of
the panel. From the other side
of the resistance controlling the
low -frequency valve make con-
nection to one of the filament

legs of the holder for the same
valve. From the second and
third resistances make similar
connections to one of the filament
legs of each of the other valve-
holders-that is, the detector and
high -frequency valves. The
positive of the L.T. terminals is
now connected to the remaining
filament leg of the low -frequency
valve, on to the remaining fila-
ment leg of the detector, to one
end of the grid leak, and thence
to the remaining filament leg of
the high -frequency valve. At
this point the filament lighting
circuit may be tested if desired.
From the aerial terminal of the
receiver connection is made to
one side of the aerial coil socket

Fig. 5.- Constructional details of
the containing box.

(fixed), to the grid of the valve -
holder for the first valve and to
the remaining side of the eon-.
denser on the left-hand of the
underside of the panel. From
the plate of the first valve con-
nect one side of ,the 0.0003 µF
fixed condenser, one side of the
single roil mount, and one side
of the variable condenser on the
right-hand side of the under-
neath of panel. From the- re-
maining side of the same variable
condenser connection . is now
made to the remaining side of
the single coil mount, on to the
I.P. terminal of the low -fre-
quency transformer and then to
the H.T. positive.. .

From the remaining side of the
ts4

0.0003 jul; fixed condenser connec-
tion is now made with the grid
of the detector valve. From the
plate of the same valve make
connection with one side of the
reaction coil socket (moving),
from the other end of which con-
nect the O.P. of the intervalee
transformer. At this point con-
nect across the I.P. and O.P. of
the transformer the o.00t
fixed condenser. From the Q.S.
of the low -frequency transformer
make connection to the grid of
the low -frequency valve, whilst
from the I.S. of the transformer
connection is made to the L.T.
negative supply to the L.F. valve
filament resistance winding.
From the plate of this last valve
connect one of the telephone. ter
minals, whilst from the other
connection is made 'to the H.T.
positive.

Operating the ReceiA4r.

Connect the accumulator to the
L.T. terminals, making sure
before so doing that the filament
resistances are in a neutral posi-
tion and test each valve. Move-
ment of the resistance knobs
should vary the brilliancy of the
valves they central, and, subject
to this test being satisfactory
the H.T. battery may now be
connected.

Connect the aerial, the earth.
and telephones; place suitable
coils in their respective sockets
(if it is intended to test the set.
during the hours of broadcasting
then coils suitable for wave-
lengths above the broadcastiie%-
band should be chosen for eitZ
vions reasons), with the smallest
coil in the aerial circuit. -

Before switching on the valves
turn the reaction coil away froni'
the aerial rail as far as it will go,'
then; with the valves lighted, vary
the positions of the variable cones'
de -Users' until signals are heard s;!
upon which carefully move, Ott'
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reaction -coil nearer to the aerial
coil, when the signals should be-
come louder; again' adjust the
variable condensers until the
loudest results are obtained.
Again move the reaction coil to-
wards the fixed or aerial coil, tak-
ing every care that the set does
not burst into oscillation  and
thereby cause interference.

In the event of the reaction
coil being advanced too far,
there should be heard in the tele-
phones a very pronounced
" cluck," indicating that the set
is oscillating. If the reaction
coil is advanced still further, then
the set will howl. With the
" cluck " once audible, the reac-
tion coil should be turned away
from the aerial coil, for, in addi-
tion to the fact that in this con-
dition the set is causing inter-
ference --to other listeners, the
actual reception of telephony is
hopelesily marred by distortion.
The first test of the receiver may
possibly fail to produce a
4..` duck " in the telephones, in
which case' its absence indicates
that the reaction coil is connected
the wrong way round, and, to
remedy the 'defect, the leads to
the reaction coil socket should be
reversed before making further
tests.

After some little practice with
this receiver it will be found that
additional sensitiveness may be
obtained by careful adjustment of
the filament resistances, and it
is for this reason that three
separate filament controls are
embodied in the set.

In the matter of coils for the
reception of British and Con-
tinental broadcasting, the reader
would do well to consult Modern
Wireless, No. 6, wherein is given
a chart, which, studied in con-
junction with the text at the foot

of the same page, will show the
best possible values of coils for
the wavelengths desired.

Valves.
Any type of bright emitter

valve may be used with this
receiver,' Subject to the H.T.
voltage being adjusted to suit -
the valves chosen. Mullard Ora,
Marconi R, Ediswan A.R. and
Cossor Pi valves as detector, and
note magnifier and P2 as the
H.F. valve have all been tried
with satisfactory results. If
desired, the last valve, that is,
the low -frequency valve, may be
of the power type, when, with
the same anode voltage, the
reception will become not neces-
sarily louder, but sweeter to
listen to.

If it is desired to add further
H.T. voltage to the plate of the
last valve in order to increase
the volume of sound, this maybe
done by placing the extra H.T.

battery in series with the loud-
speaker, taking especial care that
the battery is the right way
round. Should signals, after the
addition of this battery, be
weaker than before, the connec-
tion should be reversed, where-
upon signals will become con-
siderably louder. - -

_Results obtained...
With the receiver as described,

the writer has received all the
B.B.C. stations on an indifferent
aerial, London, Birmingham,
Bournemouth, Cardiff, Newcastle
and Aberdeen, being sufficiently
loud to operate a loud -speaker.
Manchester, though clear, ap-
pears relatively weak, but since
the author experiences the same
poor reception in other receivers,
the effect may be due to local
screening. The Continental
stations are also clearly audible
on this receiver, tuning being
both easy and selective.

p
F+

G

F+

0 0005p F

F+
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REACTION
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Fig. 8.-Wiring diagram of the receiver. A full-sized Blue -print of this
drawing may be obtained from the offices of this journal, price 1/(i,_

SYDENHAM AND FOREST HILL RADIO SOCIETY
On October 29 last, a Competi-

tion of Members' Apparatus was
held at the Greyhound Hotel, and
three prizes were given by Mr.
Leonard Downing, Mr. Cox,
_Senn, and Captain Huss, respec-
tively._

An excellently -designed 'Tuner,
by Mr. Ivor Cox, was adjudged
the first in order of merit, and it
was decided that his exhibit
would be, awarded the honopr
being forwarded to the White
City as an entry in the Competi-

tion organised by the Radio
Society of Great Britain.

The next in order of merit was
a set constructed by Mr. S. C.
Smith, and was awarded the 1st
prize; the 2nd went to Mr. H. S.
Pace,-, and the 3rd to Mr. 'S. J.
Anderson.

The 'Tuner _constructed by Mr.
Ivor _Cox was awarded the 2nd
prize in the Competition organised

..by the Radio Society. of Great
Britain, although' he actually
receives the ist prize; as Mr.

ISZ

Reeves, of the Kensington
Society, whose exhibit was placed
first, agreed to stand down, as he
was serving on the Committee.

It is, perhaps, with pardonable
pride that this Society (perhaps
one of the youngest of WirelesS
Societies) 'places on record the
fact that one of its mernberS
succeeded in carrying off one of
the chief prizes for amateur -made
_apparatus exhibited at the White
City.
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MORE ABOUT THE "WIRELESS WEEKLY"
OMNI CIRCUIT RECEIVER-

By JOHN SCOTT-TAGGART, Finst.P., Editor.

CONSIDERABLE interest
appears to have been
aroused by the publication

last week, and in the current
issue of Modern Wireless, of
details of the omni-circuit receiver
which thousandsof experimenters
will be making in. different parts
of the country. There will be
many who, wheri they have seen
the idea, will at ,once design and
make sets -which suit their
individual needs, but there will he
few who will
deSire to make a
set, either of
larger scope or 01
smaller scope.

It has been sug-
 g-ested that a
single valve, or a
two - valve set,
,might have been
preferable, b u t
this matter was
very carefully con-
sidered, and, in
fact, I Made up a
Single valve re-
ceiver of similar
pattern. It was
ound, however,

That if the single
valve set were to
be capable of use
'in innumerable cir-
cuits, practically
as many com-
ponent parts
would be neces-
sary as in the case
of a 3 -valve set,
and therefore it
was decided to
acid enormously to the flexibility
pf the receiver.

Of course, there will still be
some who will discover . that
certain circuits cannot be
employed, but obviously any addi-
tional components may be
arranged in a similar cabinet
which may thenbe placed next to
;he other one. I propose placing
high-tension batteries and a low-
tension dry battery, together
with further components, in
another cabinet of exactly the
same size as the one I .have
described.

This will stand next to the

other, and connecting wires
will run from one to the other
through grooves in the respective
lids. Standing tbe two cabinets
side by side, _it will only be
necessary to raise the two lids and
to run the Wires from one side to
the other and the connecting'links
will be practically invisible. Two
boxes -would provide s self-con-
tained receiving apparatus with
an almost infinite number of
available circuits, and the whole

home-made set, because all the
wires, which are hare tin copper,
are well spaced. The rubber -
covered leads, which join the
different terminals logether, arse
the only  factors which might
,result in andesirable capacity
effects. This capacity effect
would not apply in those cases
where only .a few of the terminals
were employed.

In actual practice I hive tried
innumerable circuits and have not

vet experienced
artyadverse effect.
Where -)-wires
cross, '.they usually
cross. More or less
at right angleS;
and. the :capacity
effect is small.

-Lt.- -is, very en-
lightening to dis-
cover how many
connections there
are'  in' a . valve
receiver. A single
valve dual *circuit
requires, 24 'con-
nections, whereat
a 2 -Valve STr5o
circuit only re-
quires 20 Connec-
tions, and for a 3-
valve ST45 cir-
cuit,  whiCh uses
one high -frequency
valve with a tuned
anode with reac-
tion, one valve

Back view of the Omni -Circuit Receiver, showing components
and wiring.

will present a -very, ,neat arid
attractive appearance.

It has been suggested that the
crossing of wires on the terminal
board would lead to undesirable
capacity effects, but it must be
remembered that only a relatively
few of the terminals will be em-
ployed in many cases. The
capacity between the terminals
themselves - is absolutely negli-
gible, as also is the capacity
betWeen the leads connecting the
terminals to the .components on
the back of the panel. These
capacities are very much smaller
than those existing on the average

aSI

51-10 2- I 2-12 9-52
4717 17-18 25-26 26-24
4-19. . .27-14 14- 5 13-32

41-22 21-24 21-45 22-46
-29-48 8-23 31-44

(Concludi 0,IL ?age 6o)

detector and one
L.F. aniplifier,
only 23  connec-
tions are neces-

sary. To show the simplicity or
a wiring key, -which enables the
wiring of .the set to -be acconi-
plished in a matter of 3 minutes
at the outside, I giVe below the
connections necessary to wire up
the ST45 3 -valve circuit.

3 -valve ST45 circuit (r
tuned anode with reaction, r valve
detector and r L.F. amplifier), 23
connections :-

52-48
32-40
6-33

30-116
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THE "G.Q."
BROADCAST
RECEIVER

By A. D. COWPER, M.Sc.,
Staff Editor

Apa6-..o.ao.oac7ao-.0.0..0

IN order to receive, with a fair
amount of certainty, from
every one of the short wave-

length telephony stations, British
and Continental, two effective
stages of H.F. amplification are
desirable. At the same time, ex-
treme selectivity is a sine qua
non, as jamming may be quite as
serious a problem as " fading."

With the ordinary type of
parallel -tuned anode coupling, or

H.F. valve is generally more
trouble than it is worth.

However, with the essentiall,:
stable series -tuned anode H.F.
coupling described by the writ, r
in Wireless Weekly; Vol.. 2; No,
19, p: '643, the nightmare self:
oscillation is cdmpletely, dispelled
if reasonable -.'preCautions . 'be
taken 'against _- casual - back
couplings 'in the arrangement of
the set ; and low -resistance, freely
resonant coupling circuits can be
used withOut any but the natural
damping. 'Thus the sharpest
tuning, with excellent signal -
strength and alinost incredible
selectivity become possible.

At the same time, two H.F.
stages can be handled with the
utmost ease by using similar in-
ductances for the two intervalve
oscillating circuits; and tuning
these simultaneously by a double

- BUS -BAR PHONE5
OUTFUT ON L.S.

Fig; 3.-The L.T. and H.T. Wiring.

with low -resistance and critically -
tuned H.F. transformers, the
ever-present danger of self -oscil-
lation renders necessary some
damping device (unless the Neu-
trodyne principle is adapted suc-
cessfully), and any damping de-
vice reduces both signal strength
and selectivity. The result is
that the second- H.F. valve is
rarely worth the trouble. and ex-
pense, to say nothing of the com-
plieation introduced in The tuning,
unless identical transformers and
a , double tuning condenser be
used.

Prominent authprities have
gone so far as to state .that the
most effective equipmpnt for
long-distance reception is a plain
single valve receiver, with 'reac-
tion, and one note -magnifier.
The records of the Transatfantic
broadcast tests s'eern:.to sukiort.
the theory that more 'than one

condenser of very small capacity
(o.000i µF). This condenser
must have the two halves com-
pletely insulated from one an-

other, and they must be
well separated in addition.

The Circuit Arrangemen

The circuit' developed for the
" C.Q." receiver is a slight
modification of that given in the
original article already referred
to. Fixed inductances are used
in place of the large variometers
indicated for the series -tuned
anodes; and these are tuned, as
suggested, by a double con-
denser. The coils themselves,
which require to be of low H.F.
resistance and very low distri-
buted capacity, are wound in the
form of miniature frame aerials
(introduced by. Mr. P. W.
Harris), as described several
times recently, the frame (of
three-ply wood) having a diagonal
of 6 in., and six slots each. I in.
long, in which are wound 72
turns of No. 22 S.W.G.. d.c.c.
wire, 12 turns per slot.

On the intervalve capacities
and with a low -minimum o.000t
pF parallel condenser, these coils

t.

fairly

Fig. 2. A Plan View of the Receiukr.

154
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Fig.1.-The Completed Instrument.

tulle &Vet- a range of from 30o to
50o metres approximately. The
two radio -chokes also required in

'this circuit are wound on similar
formers, about I lb. No. 26
S.W.G. d.c.c. wire being used
for each. Ordinary plug-in coils -
of low distributed capacity, of 25o
turns or over, can be used nere
if desired.

The aerial tuning arrangement
involves the principle of extremely
weak but fixed coupling between
a low -resistance, sharply -tuned
aerial circuit and a low -resist-
ance, freely -resonating, secon-
dary circuit. This has been de-
scribed elsewhere- by the writer,
and is exceedingly selective,
showing very little loss of signal -
strength compared to direct
coupling. Both aerial and secon-
dary inductances are made up as
fixed coils, each wound on a
frame -aerial :"(3,-mer as used for the
intervalve coupling coils, and con-
sisting of 24 turns f No. 18
S.W.G. d.c.c. (plus 2 turns No.
20) and 48 turns of No. 20

S.W.G. d..c.c. wire respectively.
.These are tuned by parallel con-
densers in the usual way.

The two turns of the secondary
circuit. which form the only
coupling between -the two circuits

_ are wound over the other wire at
the." earth " end of the A.T.E.,"
the aerial and secondary coils
being arranged remote from -one
another as far as possible, and at
right angles,- so --as to avoid fur-
ther coupling. A '- Stand-by
- Tune switch is incaporatecl

Constructional details
of an "All Stations "
experimental receiver
with two stages of
series - tuned - anode
H . F . amplification.

lt;o-47.°".°.°'47.°'°°.-a.°...asai*

type having about loo total turns
of not -too -thin wire may be em-
ployed.

Method of Assembly.

It is very inadvisable to
attempt to enclose a complex ex-
perimental circuit of this type in
a small cabinet, at least not until
considerable experience has been
gained with it. High -frequency
currents are extremely bad
neighbours and it is impossible
to retain free resonance in a
number of lightly -coupled cir-
cuits controlled by the slender

it \
0.0001

Fig. 4.-The H.F. Wiring.

. in the design, and will be found
useful- in searching, on account of
the extreme selectivity of the: re -

Reaction:

. Reaction is obtained by a
variometer in the anode circuit of
the, last (deteetor) valve. That
shoWn has _.a 'cardboard tube
stator 31_ in. diameter, and
wooden ball rotor about 21 in.
diameter, 5"0 'lull -132_0f _No. 22
S. W.G; d.c;c: *ire being wound
on the 'stator- (two -pile winding),
and the rotor wound ,full of the
same wire (abdut'_5.6 turns)::.. In
order to g-ive the shai-Pest reson-
ance this Variometer has a fixed
condenser of o.000t f~F across it.
A variometer of any available

impulses received from the far -
distant station, if these circuits -
are crowded together in a small
box, with incalculable casual
magnetic and capacitative coup-
lings between them. Stability
and .selectivity are bound to
suffer. Metallic screens intro-
duce another trouble,, namely,
wasteful damping just where the
freest possible oscillation is
wanted.

Accordingly, a convenient
base -board mounting, with all
wiring visible and accessible, is
recommended. Suitable board -
mounting components are' now
available, Messrs. Peto Scott, -
Grafton Electric Company,
Economic. Electric Company,
BowYer Lowe Company, and -

155



Wireless Weekly January 9, 1924

Marconi Scientific Instrument
Company, among others, supply-
ing such components. In the set
shown in the photograph the
terminal strips, switches, valve
sockets and, filament resistances
are by Messrs. Peto Scott, who -
also supplied the large base-
board; the smaller fixed conden-
sers and one giid-:leak are -the
Grafton Electric Company' -s
make; the r ibtF blocking con-
denser is by the T.C.C.

The -variable condensers are
Raymond's, the double o.000r
p.F variable condenser being
made uptof two separate 7 -plate
Raymond condensers, coupled by
an ebonite sleeve -carrying a
short handle and mounted edge-
wise on 'two ebonite supports,
teach 3 in. by 2 in. and 1; in. thick,
screwed to the base -board from

I - 0.001 11F variable conden-
ser, on base.

- 0.0003 r- 0.0005 µF con-
denser on base.

2 - 0.0001 ,ifAE low minimum
condensers, on base, insulated,
but with spindles coupled. .

6 coil -formers; 12 strips 3 -ply
wood, 6 by 1 in., half -notched,
"6 slots in. deep.

'lb. No. 26 S.W.G. .d.c.c. for
-chokes. lb. No. -22 S..W.G.
d.c.c. Enough No. 18 S.W.G.
.and No. zo S.W.G, d.c.c. for
A.T.I. and S.T.I.Variorrieter
former, rotor, etc. Knob -scale
for same.

Bare No. 18 or 1:5 S.W.G. top-
per wire for :connections.

Varnish for coils.
Wiring Up and Operating..

The wiring is done with bare

Fig. 5. The Circuit.

underneath with No. 4 B.A.
screws. The second grid -leak is
a Dubilier. The variometer was
constructed by the writer, and is
provided with one of Messrs.
Bowyer-Lowe's metal -screened
tuning knobs and -scales, which
is useful here on account of hand -
capacities.

Materials and Components
Required.

Base -board, 3 ft.'by 1 ft.
3 valve sockets.
3 filament resistances.

4 -terminal rstr;n i HT+,
HT-, L.T.+, L.T.-.

2 telenlmne terminal strips_
A.E.-earth terminal strip. t,

switch on ebonite.
S.P.D.T. switch en ebonite.
fixed.condenser, 1- 3 ,uF.

I fixed comienser, 0.002.µF.
2 fixed condensers, o.0002

fixed- condenser, 6:oo01 µF.
2 grid leaks .(aboth 2 M cg-

olams) and supports.

No. r 5 or t8 S.W.G. wire, with
short pieces of 'insulating sleev-
ing where 'necessary, the
bus:bars 'being of square -tinned
wire of large gauge. The H.F.
wiring should be well separated.
It would have been ,preferable to
have avoided the extra wires
around the'Stand-by-Tune "
switch, but it is essential to have
this in an accessible position.

'Some little experience is neces-
sary to .get the .best results in
quick time with this receiver, as
wIth any really .selective instru-
ment: A Wavemeter is almoSt
essential for 'the first calibration
of the intermediate circuits
(which then act as wavemeters).
The effect of the reaction vario-
meter may be found to be some-
-What peculiar at 'times, even in
the stand-by position, and there
is, of course, an alteration in .the.
tuning of the primary circuit in
switching over to " Tune," as
the mutual inductance of the two
circuits ,then ,comes into play.

It will be noted that the earth
side of the secondary condenser
is so connected that it is inopera-
tive when in the stand-by posi-
tion, so that the secondary cir-
cuit, does not act as a , ", wave -
trap " when not in use,

It is best -to find' the station
with:direct-coupled aerial, and as
much reaction as can be brought
.to bear, tuning the double con -
.denser as required. Then,
'leaving the double condenser set,
switch over to " Tune," reduce
the reaction by detuning the
plate variometer, if. necessary, .and
vary the secondary condenser
until the desired station is heard
faintly; then slowly increase the
capacity of the aerial tuning con-

-denser. Finally, carefully adjust
each of the variables to give the
best and clearest speech.

The balancing of th-e two
halves of the double condenser
is made on a good signal after
the apparatus is wired up, by
loosening the connecting sle'eve
(which should have a lock -nut -far
this purpose) and slightly rotat-
ing each half independently until

..maximum Signals are obtained.
Then tighten the connecting
sleeve. With reasonably good
workmanship, careful winding of
the two anode coils, and spacing
of wires, etc., this adjustment
will be found to hold over the
whole scale:

Results.

With a normal 'type of fairly
low -resistance aerial every
British broadcasting ,station (ex-
cept Manchester, which is always
difficult in the London 'district)
comes in at moderate loud-
speaker strength on the three
valves without any L.F. amplifi-
cation. Manchester comes in
at reasonable strength on tele-
phones. The short-wave Conti-
nental stations are also easily
received.

At no time, when the loose -
coupled arrangement is in use is
there the slightest murmur of the
local broadcasting station, which
on most multi -valve receivers
wholly drowns the more distant
stations. Amateurs transmitting
on what is non -finally the same
wavelength (440 metres) can be
effectively separated, even when
beard complaining -of jamming
and Of 'Northolt's " mush," and
many 'are -heard at good loud-
speaker strength,

f.
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Brtcadcastin8ews
LONDON.-Without exag-

gerationL-i it _may be said that
the B.B.C. finished the year in
good style. The success of the
transatlantic experiments was
greater than the most sanguine
anticipated, and the broadcast-
ing of- Big Ben touched the
popular imagination in a way
that many more important feats
have not done.

0 . 0 0
Amongst the developments

that are to be looked for in the
coming year is a much greater
use of the portable microphone.
The transmissions from the
" Old Vic " by this means were
very successful, and we may take
it for granted that the portable
transmitter will be much more in
evidence than hitherto has been
the case.

0 0 0
The B.B.C. realise that while

interest in the service may be
stimulated by means of stunts,
it can only be maintained by
supplying the best programmes
obtainable, and every effort will
be made to ensure the achieve-
ment of this aim. The Com-
pany will develop dramatic
resources of its own, and will
produce modern plays specially
prepared for broadcasting.

0 0 0
The success of the Paris trans-

mission has given the B.B.C.
another bright idea, and in the
course of 3924 we may expect to
have wireless tours-a little bit
of Paris, a little bit of America,
a little bit of every continental
nation that has a broadcasting
station: It would be quite pos-
sible, on one night, to have items
from half a dozen continental
stations.

0 0 0
The talk by Prof. Cheshire on

the " Tuning Fork " (relayed
from King's College) was in-
tensely interesting and informa7
five; and we deplored the fact

that wireless television is not yet
a fait accompli, so that we might
have enjoyed. the Professor's
lantern slides. As it was,
thanks to his steady and clear
delivery, we followed and under-
stood every word of the Pro-
fessor's lecture and very much
enjoyed his aural demonstra-
tions.

0 0 0
Forthcoming Events
JANUARY.
9th (WED.). - Orchestra. Miss

Georgia Drayson, entertainer.

TRANSMISSIONS
Call -Sign Wavelength.

105005 PLO 385 metres.
A IFELEEN 280 495

IMMINGHAM ..SIT 475

IOURNEMOUTH OHM 385

CAREIFF 5WA 350

GLASGOW 5SC 420

MANCHESTER 2ZY 460

NEWCASTLE ....ENO 435

TIMES OP WORKING.
Weekdays ...... 3.10 to 4.30 p.m. and 5.0

to 10.10 p.m. 0.51.T.

:antlers.... 8.0 p.m. to 5.0 p.m. and
SAO to 10E0 p.m. G.M.T.

I

Miss Irene Cryer, soprano.Mr.
Stuart Vaughan, singer.

loth - Uncle Humpty
Dumpty will entertain the chil-
dren. Old English Music and
General Concert, with items by
the Kinsey String Quartette.

13th (FRI.).-General Concert by the
Mayfair Singers.

12th (SAT.). - Orchestra. Miss
Dorothy Cowper, soprano. Mr.
Philip Middlemiss,. entertainer.
9.1o, Act t, " Pagliacci," relayed
from Covent Garden Opera
House.

13th (SUN.). --Organ Recital from
Kingsway Hall. Miss Dorothy
Robson, soprano. Miss Rita
Sharpe, 'cellist: Mr: David
Jenkins, bass.

14th (MoN.).-Orchestra, including
" The Pathetique," by Tchaikov-
sky. Mr. Maurice Cole, solo
piano. -
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15th .(TuEs.).-Plays produced by
Mr. Nigel Playfair. Dance
Music. -

0 -

ABERDEEN.-The last week
of the old year, apart from

successful American and French
experiments, produced two inno-
vations at 2BD. . The first was
the broadcasting of the opening
speeches at the Conference-the
first time in Scottish broad.:
casting that a microphone had
been used outside the studio.
The result bore testimony to
excellent organisation.

0 0 0
The second-even more inter-

esting-was the broadcasting to
a meeting of teachers, assembled
in the Art Gallery, Aberdeen, of
a speech by Sir Robert Blair,
Education Officer of the L.C.C.,
delivered in his own study in
London. The message reached
2BD via 2LO. The reception
was marked by great clarity, and
the experiment has done much to
range the teaching profession in
Scotland on the side of the
B.B.C. A welcome innovation
which came into force with the
New Year is the inclusion of
vocal items in the afternoon pro-
gramme.

0 0 0
Forthcoming Events
JANUARY.
9th (WED.).-Dance Night. The

Wireless Jazz Orchestra.
loth (TituRs.).-Play, " Passing of

the Third Floor Back " (Jerome):
nth (FRI.).-S.B. from London.
12th (SAT.).-Popular Night. Popu-

lar Airs and Songs.
13th (Sux.).-Address by the Rev.

John E. Penman, Bonaccord
U.F. Church. Orchestra.

(Mox.).-The Flashlight Enter-
tainers.

15th (TuEs.). - Classical Night.
Miss Chrys Barclay, soprano.
Mr. W. Flea], tenor.

0 0
DIRMINGHAM.-Some very
L./interesting events are pro-

. rnised from tile ,Midlands Station
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for the remainder '01 the winter
season. Precisely what they lane
may not be divulged just yet, but
with some of the biggest musical
events in the district yet to come,
we may hope that landlines will
be used so as to :enable sIT to
broadcast some of the pro-
grammes.

0 0
A new fashion in the children's

corner is provided by the adven-
tures of Snoekey," who is the
creation of a member of the staff,
Auntie Phyl. She has written a
series of fasciaatiog little stories
around him, and while he was
5617 very young " Snookey "
achieved a wonderful popularity,
with the result that he has had
to be made " in thousands and
sent to the toy -shops, where he
bids fair to .outrival the famous
Bonzo pup.

0 0
Forthcoming Events
JANUARY.
gth (WED.). --3.30, Mr. Arthur

Wrigglesworth, baritone. 7.3o,
Operatic Night. Orchestra and
Station Repertory Co. Repeat
performance of " Cavalleria
Rusticana." Morse Practice.

Toth (TuuEs.).-3.3o, Pianoforte
Rerital 'by Mr. Granville "STiner.
Orchestra. Mr. Raymond Green,
:entertainer.

lath (F1ri.);--3..3o, Paul Rimmur',.-
Orchestra. -Lichfield Cathedral
Glee Singers. Orchestra.

1.2th (SAT.).-_- Talk on "Sea
Chanties and Andient Sea Songs,"
with illustrations by Miss Mar-
garet Thomas's Ladies' Choir.

13th (SuN.).-8.3o, Talk by Bishop
Hamilton Baynes. Orchestra.
Elizabethan Trio (songs).

r4th (Mox.).-7.30, S.B. from
London.

isth (TuEs.).-7.3o, Dramatic Re-
citals 1337 the Yardley Dramatic
Society.

BOURNEMOUTH.

Forthcoming Events
JANUARY.
9th (WED.).-Freneh Night, all

songs with -orchestral accompani-
ment.

Jodi (Tnuns.).-Cancert by the Post
Office Military Band, assisted by
Miss Margaret Ellis.

Jab (FRI.),-S.B. from London.
I21h (SAT.). -Wa gn er Nigllt. Mr.

Bert Kaldaway, Miss Nora Read
and Mr Arthur J. England.

1317 (SoN.).-" Elijah,"" Part II.
ifth (Mon .).S.B. from London.
15th frues.1).-Irish Wight.

CARDIFF.-Great interest
was taken by listeners in the

Cardiff district in the relaying of
music and speech broadcast from
America. On Saturday, Decem-
ber 22, the first attempt was
made, but atmospherics proved
too much for the B.B.C. en-
gineers, and what came through
here was very poor. On Friday,
December 29, another attempt
was made, this meeting with
greater success, and on the fol-
lowing night a station at Pitts-
bnrgh was picked up and re-
transmitted, sand came through
fairly well, but much of it was
badly distorted.

0 0 0
Forsiscoming Events
JANUARY.
9th (WED.).-Popular Night. Mr.

Horace Jenkins, baritone. Miss
Kathleen Jacobs, solo 'cello.
Miss Rose Marys, entertainer.
Dr. Jas. J. Simpson, M.A., D.Sc.

January 9, t924.

loth (Tnons.). - Welsh Night.
Romilly Boys' Choir and Band.
Talk by Dr. Llewellyn Walianas,

C,Al F R C S.., Senior 'Medical
Officer of Health.

'11th (FRI.). - Choral Night.
Vocalist, Miss Annie Johnson,
contralto. Mr. D. Llewfer,
Magistrate of the Rhondda :
Chat on Social Legislation in
1923.

73th (Stm).-Address by the Rev.
J. H. Lewis, B.D. Dvorak
Night.

15th fFuES.).-Shalcespeare Night.
" King John," by the Station
Repertory Company.

GLASGOW.-An interesting
event recently was the broad-

casting 'of .an address on " The
Inventions of Watt and Mar-
coni," by Sir Godfrey Collins,
M. P. for Greenock. Simul-
taneously a well -attended meet-
ing was being held in the
Greenock Watt Memorial School

BROADCASTING BIG BEN.
Two B.B.C. engineers fixing up the microphone under the shadolv

of Big Ben.
158
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(which stands on the site of the
birthplace of James '''Watt),
where' a Marconi wireless instal-
lation was being handed over to
the Renfrew Education Author-
ity. Sir Godfrey's speech was
heard by the company through
the medium of a loud -speaker.

0 0 D
Very rich and seasonable fare

was prOvided by 5SC during the
Christmas and New Year festivi-
ties. " The Jolly Beggars,"
produced by Mr. George Ross,
on Hogmanay, was a notable
feature of a brilliant Scotch pro-
gramme, while on the evening of
New Year's Day there was
another excellent entertainment
in 'the shape of Scotch songs and
dance music. The hearts of
Scotch listeners must have been
gladdened as the haunting- airs of
the " auld countree " came over.

0 . 0
Forthcoming Events.
JANUARY.
9th (WED.). --Classical Night with

Herold. Solos by Miss BesSie
Muirie and Mr. William Gilchrist.

loth (Tnuas.).-S.B. from London.
11th (Far.).-Dance Night.
12th (SAT.). --Irish Night.
13th, (Sux.).--The Rev. Eric A;

Sutton, B.A.
14th (MoN_.).-S.13. from London.
15th (Tuts:).-Classical Night.

0 0 0
AjANCHESTER.-" A But-

terfly. on the Wheel" was
presented- by the 2ZY Dramatic
Company on ' December 21i
adapted and produced by Mr.
Victor Smythe. The studio' was
divided into *three portiOns and
the play produced exactly as it
would be on the. stage, Complete
to the minutest details, including
the- going On and - off and an
actual meal parta.ken of in 'the
studio. The artistes never saw
the microphone, which was hid-
den in a bunch of flowers. By
these means a true atmosphere
was secured, and- the perform-
ance was an  enormous success.
About 400 letters and telephone
messages were received testify-
ing to the success of the venture,
which demonstrated to many
that dramatic produetions can be
made a success.

0 0 j .

A fire mysteriously. broke out
in the 'studio at 2ZY on Sunday,
December 3o. One of the en-
gineers coming on duty for the
afternoon transmission observed

the studio aglow, called the fire
brigade by telephone, detached
the microphone and did much to
prevent a bigger catastrophe.
Mr. Florence, improvising a
microphone, sent out an S.O.S.
to the Station Director. Alto-
gether only zo minutes' loss of
transmission was sustained
during the afternoon programme,
and the evening concert pro-
ceeded quite up to standard,
which reflects a great credit on
all concerned.

0 0 0
Forthcoming Events
JANUARY.
gth (WED.). -3.3o, Concert. 6.3o,

Organ Recital, Piccadilly Picture
House. 2ZY Orchestra. Mr.
Stephen Williams, baritone. Mr.
Foden Williams, entertainer.

loth (Ttuts.).-11.30, 2ZY Trio.
7.3o, St. Hilda Colliery Band
from 5NO. Dance Music from
2LO.

lith (FRI.).-3.3o, Concert. 7.30,
Mr. Barnett Cohen, baritone.
Mr. J. Worsley, entertainer.
S.B. from London.

12th (SAt.).-3.3o, Oxford Picture
House Orchestra. 6.3o, _Organ
Recital, Piccadilly Picture House.
745, Orchestra. 9.45, S.B. from
London.

13th (SuN.).-3, Organ Recital from
Kingsway Hall. 8.35, Very Rev.
B. Butler, S.J. Mr. Ed. Isaacs,
solo piano. Miss Agnes Clarke,
soprano. Mr. H. Derbyshire,
baritone.

14th (MoN.).-3.3o, 2ZY Trio. 7.3o,
S B. from London.

15th (TuEs.).-3.3o, Concert. 7.45,
2ZY Orchestra. Miss Olga
Telba, soprano. Mr. R. White-
head, baritone.

0 0
E WCASTLE.-This Christ-
mas will be remembered as an

unfortunate one for the New-
castle station, as a failure to
establish communication with
London on Sunday evening was
followed by a local breakdown on
the evening of Boxing Day. We
have heard _of cases in which
inexperienced enthusiasts who
were attempting to operate
newly -purchased multi -valve sets
encountered considerable dOmes-
tic trouble on the latter evening
in consequence of their inability
even to get 5NO.

0 0
Forthcoming Events.
JANUARY. '

gth (WED.): -3.45, Miss Wilkinson
and Mr. Beaty, pianoforte duets.

. Miss Evelyn Beaty, soprano.
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7.3o, Operatic Evening. Orches-
tra. Mr. John Olivers, baritone.
Mr. Ernest Sharpe, _violin. Miss
Katherine Duncan, contralto.

loth (Tnints.).=-3.45, Miss Rosina
Wall's Trio. Mme. Maud
Greener, soprano. 7.30, St.
Hilda Colliery Band. Miss
Beatrice Paramor, soprano. Mr.
David Macfadzean, baritone.
Mme. Maud Jaques, violin.

iith (FEE). -3.45, Miss Leonie
Storn, pianist. Miss Jennie
Gardener, soprano. Mr. Martin
Henderson, 'concertina.

12th (SaT.).-3.45, Miss. Farrar and
Mr. W. A. Crosse, pianoforte
duets. Mr. T. Golder, cornet.
Miss Hilda Royal, elocutionist.
7.30, Orchestra. Mme. May
Grant, contralto. Mr. Vincent
Jones, baritone.

13th (SuN.).-8.3o, Rev. George
Aitken, Address. Mme. Leonora
Howe, soprano. Mr. Herman
McCleod's String Quintette.

14th (MoN.).-3.45, Mr. James F.
Rowell, tenor. Mr. Michael

. Kelley, saxophone.
15th (TuEs.).-3.45, Miss Gladys

Willis, pianist. Miss Lilian
Northorpe, contralto. 7.30, Or-
chestra. Mr. Hudson Barnsley,
baritone. Mr. E. J. Bell, flute.

Simultaneous Broadcasting
Events,

JANUARY.
9th (WED.).-M. Audra (President of

the Modern Language Association
and Director of L'Institut
Francais), a French Talk :
" Paris." Mr. Archibald Had-
don (the B.B.C. Dramatic Critic),
" News and Views of the
Theatre."

loth (TnuEs.).-Mr. Percy Scholes
(Music Critic) on " The Week's
Music." Talk by the' Radio
Association. -

11th (FEL).-Mr. G, A. Atkinson :
"Seen on the Screen." Mr. J.
Kewley on " Petroleum in Every-
day Life," S.B. from Newcastle,
Bournemouth and Aberdeen.
" Alcestis," Act 2, from Covent
Garden.

12th (SAT.).-" Pagliacci," Acts I
and 2 (Leoncavallo), from Covent
Garden.

13th (SUN.). -3., Organ Recital from
Kingsway Hall. 5, Children's
Corner, S.B. from Bournemouth.

14th (MoN.). ,The B.B.C.
. Literary Critic. SymphonY Pro-

gramme of Augmented Orchestra.
15th (TuEs.).-" The Blacksmith's

- Serenade," S.B. from Glasgow.
The Right - Hon. Stanley M.
Bruce, M.C., Prime Minister of
Australia. -
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Dull Emitters and the ST100
Circuit. .,_

IHAVE had many enquiries
as to whether the dull
emitters will give good

results on the STtoo circuit; I

tan assure my- readers that the
o,o6 valves are very effective on
this circuit and give just as good
results as ordinary valves. More-
over, they have -this advantage,
that a lower high-tension voltage
is. needed; whereas the full too
volts is essential when using the
ordinary R-typevalves or Cossor
or Ora valves, only 7o to 75 volts
are necessary in. _the case of
Marconi DE3 or B.T.H. B5
valyes. I- find that no -grid bias
,is necessary. A higher 'Voltage
 than 75 will give poorer results
and cause distortion, and in this
case the obvious remedy is to
'have a negative grid bias in the
case of both valves.

As regards peanut valves,
'opinions 'seem to vary. --Some
'say- that .the lull power, ;of the
STioo circuit is not obtainable
with these Valves.- 1 .myself am
inclined to prefer a, dull ernittur
valve whicit .takes a minimum c)f
reurrent. Those who desire to use
dry cells will, I think, prefer the
o.o6 valve, because a dry battery
will readily give this -current.

Those who propose to continue
using their accumulators may be
inclined to connect their three
cells in parallel and use dull
en -Titters which take .a heavier
.eurr. errt, There is no doubt that
the peanut valve has a very long
life, and I am waiting to see
which lasts the longer, the o. -o6
valve or the peanut valve.

Rheostats for Dull Einitters.
Wireless manufacturers seem

to 'be extraordinarily slow in
appreciating the fact that dull
emitters -are now being used. As
far as I am aware., 'there is only
one manufacturer turning out a
rheostat suitable for the o.c6
valves, and his advertisement is
only rarely seen. Probably there
are others hiding their light under
a bushel.

I am pleased to see a new
carbon rheostat on the market at
a reasonable price. Carbon rheo-
stats which work on the principle
of carbon discs, or their equiva-
lent, pressing together with
varying pressure, have been con
the American market in the form
of what have been called. Bradley-
-stats for several years, but we
stave. been- very -slow to follow
the leaa.. A similar principle has
been adopted. in the case of vari-

able gridleaks .and anode resist-
ances.- Why do not more manu-
facturers produce this class of
instrument?

The carbon rheostat -is, as far
as I am aware, -the only one on
the market which may be .used
both for ordinary valves and -dull
emitter. valves. There 'is, there-
fore, likely to be a large !demand
for them.

This, however, is not the only
direction in which a suitable
rheostat -for all kinds- of valves
is to be found. A rotary rheostat
of the usual type might be made
in which the first half is suitable
for ordinary. valves and the
second half suitable for dull
emitter valves, the second half
being wound with finer wire. The
two 'halves would be connected
together and the whole rheostat
would look no different from one

. .7 .of the Usual type. -

Another suitable solution would
be to have a thick and a thin
winding on the type of rheostats
that require Several revolutions
of the adjusting knob to obtain
the variation of resistance. -

There is no -doubt that a rhea-
stat suitable for all kinds of
valves is now a necessary piece
of apparatus, and I hope manu-
facturers will take this hint.

MORE ABOUT THE OMNI-CIRCUIT RECEIVER.

Commencing with the Feb-
ruary .6 issue -of Wireless Weekly
we propose to give a series of
detailed instructions for -making
the -complete Omni -Circuit Re-

. 7

ceiver. Shortly, re,iders Will 'be
able to obtain the engraved panels
in accordance with the terminal

(Concluded from page 153.)

board -diagram published last
week: Alternatively, they will be
able to obtain a full-sized paper
sheet with the component signs
printed- on 'them. These may
'then be "pasteden the ebonite
panel 'and varnished.

When a sufficient tininber of
16o

readers have constructed the set
in accordance with the particulars
to be published as mentioned
above, it is proposed to give
regularly in Wireless Weekly,
circuits specially for use with the
receiver, together with full notes
regarding them and a key of
'thnnections.
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A Variable Anode Resistance

OR resistance - capacity
coupling, whether it is used
on the high- or- the :low-

.frequency side of the set, the
experimenter often feels the need
of a. variable anode resistance.
Fixed resistances are expensive
to bay ; in_ fact, a set ranging
from 20,000 to 150,000 011111.s

would he' quite a heavy item in
one's experimental outfit. Still-,
to obtain the best results with
any particular valve it is neces-
sary to have some means of try-
ing different 'values of resistance.
This want is still more .felt when
one comes to experiment with
some of the newest circuits in
which a variable resistance is
Often "essential 'if good working
is to be obtained.

Here is a simple and perfectly
satisfactory device which is quite
easy to make and will not cost
more than a few shillings, the
ebonite panel being the most
expensive of the items required.
The component consists of an
ebonite - covered box provided
with a 7 -stud selector switch and
two terminals. Beneath the panel
are seven - small resistances,
wired as shown in Fig. I, so
that any number of them from
one to the whole seven can be

Fig. 1.-How the variation of resist-
ance is obtained.

placed in series merely by moving
the knob of the switch. Fig. 2
shows the way in which the
resistance units are made. Two
used .22 bore copper cartridge
cases are cut down to a
length of 1 in. They are then
thoroughly cleaned, and to the
base of each is soldered a clip
similar to those commonly used

for mounting gridleaks. A 4B.A.
clearance hole is drilled in the
free end of each dip to take the
screw which will secure it to the
panel. A small piece of wood is
whittled down until it is cylindri-
cal in shape and rather less than

in: in diameter. Its total length
should be about 1 in. Its ends,
are inserted into the cartridge
cases, which are squeezed tightly
with the pliers until it is firmly
held.

Now take some Indian ink, and
with a brush give the wood a
thin, even coating, working the
ink well in at the junction
between wood and copper. It is.
impossible to give the value
which will result for the resist -

r"4.
SOLDERED

'/2'

0.2.2" BORE CARTRIDGE
CA5E$.

Fig. 2.-Dimensions and details of
the resistances.

ance so made, for this depends
very largely upon the thickness
of the ink and the amount soaked
in by the wood ; but if the ink
is put on not too thickly each
unit should have a resistance in
the neighbourhood of 20,000
ohms. We shall see presently
how this can be determined
exactly. Seven of these units are
required; care must be taken to
make them all of the same size
and to apply as nearly as possible
the same amount of ink in each
case.

Fig. 3 shows the way in which
the panel, 6' in. by 4 in. by 4 in.
ebonite, is laid out for drilling.
An easy way of doing this is to
make a full-sized drawing on
paper, which is afterwards pasted '
on to the ebonite. When all the
centres have been punched the
paper can be removed. From a
common centre three segments
of circles - are draWn with radii

16i.

of if in., xi in. and 31 in. respec-
tively. The first denotes the line
that will be occupied by the studS
of the switch. The centres for
their -holes' will be I in. apart
on the circumference, which
distances should be marked off
with dividers.

'!'he two large segments mark
the position of the holes which
take the screws fixing the clips

u. TAPPED 4.aAN

(Cii(s"R I

\,.1.711,17( 414- %
0

-
6"

Fig. 3.-Drilling plan of the switch.

of the resistance units in place.
With the exception of that for
the bush of the switch spindle,
which is in. in diameter, all
holes may be 4B.A. tapped,
though, if desired, the studs and
the two terminals may be passed
through clearance holes and
secured with nuts. All connec-
tions should be soldered, stiff
bare wire being used for
ence. When finished, the panel
with its fittings should be
mounted on a polished wood box
about xi in. in depth.

Few amateurs probably are -
fortunate enough to possess a
small " megger," or some similar
instrument, for measuring resist-
ance. Most good electricians,
however, have these for testing
the insulation of indoor wiring
circuits. It should not therefore
be difficult to have the finished
instrument tested, when the value
thrown into circuit by each stud
can be marked upon the panel.
Calibrated in this way the vari-
able resistance becomes a most
useful piece of apparatus, for it
enables one to discovei the resist-
ance required in 2.ny circuit before
purchasing a suitable component
to use in it. But even if it is
impossible to have the values
measured, it will found very
handy, since with its aid one can
accommodate the anode resist-
ance to suit both the valves and
high-tension batteries that are in
use.' R. W. H.
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Adjusting Two Condensers
Simultaneously

By R. W. HALLOWS, M.A., Staff Editor.

ANYONE who has worked
with either_two tuned high -
frequency transformers or a

pair of tuned anodes will have
discovered how difficult a busi-
ness tuning can be at times. For

Fig. I. The necessary relative
position of two panel -mounted con-

densers which are to be yoked.

the quick picking -up of signals
it is essential that the two vari-
able condensers which tune the
transformers or the anode induct-
ances should be moved practi-
cally simultaneously. This is an
impossible feat if one hand is
already employed with the aerial
tuning condenser, unless some
means of coupling the other two
condensers can be devised so
that one movement alters the set-
ting of both in exactly the same
way.

There are several ways of yok-
ing a pair of condensers so that

RUBBER BAND

Fig. 2.- A simple and easy method
of yoking condensers with two

pulleys and a rubber band.

they- can be adjusted simultane-
ously by the turning of one knob.
When rotary -vane condensers
are in use, which can be adjusted
so that they turn very easily, a
simple method, -is - as follows.

Mount the pair on the panel so
that they are placed as shown in.
Fig. r. Turn up two pulleys of
ebonite, fibre or hard wood i in.
in diameter and I in. thick,

making pronounced flanges on
each. Mount these on the
spindles below the panel (Fig. 2)
and stretch round them a stout
rubber band.

If either knob is turned, both
condensers will respond in pre-
cisely the same way, so long as
the band is tight enough to pre-
vent slipping and the action of
the condensers is easy.

With mica dielectric conden-
sers and certain types of those
provided with moving vanes, the
movement of the spindle is
always rather on the stiff side.
Here the rubber band coupling
will not do. A pinion gear must
be made, which has the decided
advantage of being quite positive
in its action.

The panel should be laid out
so that the spindles are 31 in.
apart from centre to centre, a
bushed hole to act as a bearing

r'ig. 3.-Showing how to attach a
gear wheel to the underside of a

condenser dial.

for a toothed wheel being made
exactly midway between them.
Three gear -wheels will be needed,
two of equal size and the third a
good deal smaller. The diameters
of one large wheel and the small
one must come together.to 31. in.
Flat stamped toothed wheels can
usually be obtained from a clock
repairer's scrap -box. Two 2i -in.
wheels and one i-in. make an
excellent combination. ,

If fixed dials are already in use
moving -bevelled dials should be
substituted for them. Cut away
the centre and part of the spokes,
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of each large wheel, and fix it by
6B.A. screws to the underside of
the dial, as seen in Fig. 3.

The way in which the small
wheel is mounted between the
dials is seen in Figs. 4 and 5.
The lower end of. its spindle is
tapered off -so that -it fits into a
brass bush, as shown- in Fier. 4.
The upper end is supported by a
bracket made -from 'stoutish
sheet brass screwed to the panel.

Fig. 4. -- Details of the operating
knob and gear wheel for the scheme

shown in fig. 5.

A spring washer placed below
the bracket keeps the spindle in
place.

It will be seen that, if the
middle knob is turned, both con-,
densers are actuated to exactly
the same extent. It should be
noted that the movement of one
of the condenser spindles will be
in the opposite direction to that
of the knob. Fine adjustments
are readily made, since there is
a 21 to i reduction in the gear-
ing. But when the preliminary
searching and rough tuning are
being done, one of the condenser
knobs should be used. Both move
simultaneously, but as there is
now no gearing down, more
rapid movements can be made.

Fig. 5.-A method of coupling with
gear wheels which is specialty

suited to mica condensers.

The question of the exact
matching of the capacities of the -
two condensers at any given
reading on the scale is by no
means so difficult a problem as
might be anticipated. A little
experimenting to adjust the rela-
tive positions of their moving
plates will usually suffice to give
a match of quite adequate
accuracy-
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Apparatus
we have tesled

Conducted by A. D. COWPER, M.Sc., Staff Editor.

A Covered Crystal Detector.
A neat form of enclosed hori-

zontal type of crystal detector,
fitted with a new form of crystal
cup, which obviates the necessity
for fixing screws, Wood's metal,
etc., has been submitted by
Messrs. J. Macdonald & Co. for
our inspection.

This is a nicely -finished little
device, mounted on a small
ebonite base, with terminals.
The usual type of cat's whisker
with universal joint is provided.
The interesting feature of the
instrument is the great ease with
which the crystal can be re-
placed. By loosening a milled=

head nut, the end of the detector
can be slipped out of place. As
the crystal is held in the small
cup simply by the pressure of a
collar on a sleeve (also milled),
which screws on to the cup, the
former can be then removed and
replaced or adjusted in a moment.
When in place, a glass tube pro-
tects the crystal from dust.

We understand that in future
patterns the detector will have
higher brackets than those in the
sample submitted. We, would
suggest that greater convenience
in operation would also result if
these were held by separate
screws instead of the terminals.

A Power -amplifier B.B.C. Four -
valve Set.

When a firm of scientific
instrument makers whose name
is a household word in elec-
trical and research laboratories
puts forward an ambitious
four -valve cabinet receiver, we
expect-' to see something out
of the ordinary, and in the
power -amplifier set incorporated
in a four -,valve B.B.C. re-
ceiver, made by Messrs. W. G.
Pye & Co., we are not disap-
pointed. This is designed for
the use of two -power valves on
the low -frequency side, with up

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK afaerkt ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK
(Patent No. 206098).

The Resistance is
steadily Variable
between I to 5

megohms. Only
requires a lin. hole
in panel for fitting. PRICE 2,6 each.

The be,t Variable Grid Leak made,

Suitable for use in
any circuit, and
improves the work-
ing of any valve
detector. (50,000
to 100,t00 ohms for
the S T.100 Circuit.

Price 3/6.)

WATMEL WIRELESS onnaught House, la, Edgware RoadCO.I Marble Arch,W.2. Te1.4575 Paddington.

ECONOMIC ELECTRI

The "EEC' "XTRAUDION" VALVE
is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplifiers and

low power transmission. Fece 15/ -
USE " RECTARITE," the synthetic
cristal that makes Loud speakers talk.

1,6 Large Specimen.

Write to -day for 40 pace Radio
Catalogue mailed post free, 4d.

Head Office 10, FITZROY I Showrooms Branch and Work,
SQUARE, LONDON, W.1. I 303, EUSTON RD., N.W.1. I TWICKENHAM.
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AERIAL
IN THE

WORLD

SIMPLEST A BARGAIN YOU

CHEAPEST
SHOULD NOT MISS

EASIEST
W of are offering

IiTs
feet
rter]

AND BE sT r2id.vELICA and enthusiasts allNrts

over the country write in praise of it.
ND INSULATORS REQUIRED.

WIRELESS MAST) UNNECESSARY.

Read this ,110 f in ny
- UNSOLICITED TESTIMONIALS:

16, Dun.an Rd., Manchester.
Dear Sirs,

The 100 feet of your excellent
cable- arrived quite safely, for
which many thanks. I might
add that I removed my origi-
nal aerial of 7/29's hard
copper, and re -erected It
with your cable. and the

. . results are much better
and more stable. Will you please forward me a further

100 feet of the same, for which I enclose P.O. for 1/8,
as before. Yours faithfully-(signed) R. W. EVANS.

Originals can be seen at our offices.

Send your order NOW.
Larger quantities.

300 feet b00 feet 1,000 feet 4 mile coil

17/64/3 6/3 10/3
CARRIAGE PAID.

Cash with Order.

NEW LONDON ELECTRON
WORKS, LTD.,

66, Regents Cock
London, 6.14

Carria
Paid

Tisattwoftwagfa



Wireless Weekly Jatuary 97 1924,

to 300 volts H.T. and the proper
grid bias up to 12 volts negative.
The set submitted for trial was
mounted in a large, flat cabinet
with horizontal panel and a
hinged cover supported at an
angle by a folding arm when in
use. The leads to the batteries,
etc., are brought in through slots
in the rear, allowing the lid to
be closed after removing the tele-
phones or loud -speaker connec-
tions only.

The usual one H.F. and de-
tector circuit is used, with tuned
anode coupling, and adjustable
reaction on the tuned anode, the
latter by means of a fixed re-
action coil controlled by a mov-
able brass damping -cup. Two
four-way rotary switches give
ranges from 300 to 3,400 metres
wavelength. A very good point
is the " vernier " or fine -adjust-
ment provided on the A.T.I. and
anode tuning by smaller knobs
above and co -axial with the main
knobs. Filament resistances,
which are partly imbedded in the
panel, are provided for each of the
four valves, whilst three two-way
switches control current supply,
second note-Mag., and output to
H.R. 'phones or Magnavox re-

spectively. In all there are four-
teen controls, which, together
with the fourteen terminals for
aerial, earth, 'phones, L.T., and
three H.T. battery connections,
give a most imposing appearance
to the receiver, and afford ample
scope for the skilful operator to
display his art. An earthed
screening -plate behind the tuning -
knobs is provided, and hand -
Capacity effects were noticeable
only in critical adjustment of re-
action. A very commendable
point is the use of choke -capacity
coupling to the telephones or
loud -speaker, which eliminates the
strain the extra H.T. current
from the power -valve throws
on the insulation and wind-
ings of the latter. A some-
what unique type of L.P. trans-
former of their own make is
used, and we hope to have an
opportunity of submitting this to
a separate test.

On trial, on a fair suburban
aerial in London, it gave as fine
an exhibition of real loud -speak-
ing, without distortion or
I gramophone effect," as we have
ever had the pleasure of listening
to, using three valves and 200
volts on the power -amplifier

valve. Four valves overloaded
the loud -speaker, but with less
resulting distortion than usual
with one stage. The illusion of
actual proximity of the performers
was nearly perfect with three
valves. In the intervals of 2L0
the other stations could be got
nicely on the loud -speaker with
four valves and on the longer
waves Radiola came in on three
valves on the head -phones, and
very well on four valves, whilst
innumerable Morse stations were.
overpowering.

The makers would do well to
take up the matter of greater
selectivity in long-distance work,
as the local " big noise," to-
gether with atmospherics and
the customary contribution of
Northolt, jammed all other stations
up to 500 metres OT more, and in
the lower portion of each of the
higher ranges. A switch to cut
out the powerful note magnifier
whilst searching would also facili-
tate this operation.

For open-air demonstrations
before critical audiences, or to fill
a large hall with dance music
from the local station, it would
indeed be difficult to improve on
this apparatus.

Certified
for your Protection
FROM this date every Variable Condenser made by

The Bowyer -Lowe Company will bear a written
certificate of Capacity, after individual test. So
you will know that every pteduct of this firm is
mechanically and electrically as good as it can be made.
You will avoid disappointment by insisting on being
supplied with these Condensers which you know to
be up to standard.

Bowyer -Lowe

Variable Condensers
WITH CERTIFICATES OF CAPACITIES

Capacity. Panel Mounting
w acid DLL

Panel Mounting
with ChM.

flange Mouct g
with Dial.

s. d. s. d. a d.
Vernier 7 0 9 6 12 6

-0003 MF 9 6 12 0 16 0
-0005 MF 10 6 13 0 16 0
-001 MF 13 0 15 6 18 6

Emile t noes)
each half
-0003 MF 22 6 25 0 28 0

Write to Sales Dept. for Full Price List of Tested Components.

The BOWYER-LOWE CO., LTD., Letchworth.
Wholesale Distributors : SCOTLAND : Messrs. Robb Bros., Ltd., 6, West
Nile Street. Gksgoes, and North Street, Dundee. NORTH OF ENGLAND : Messrs.
Wadsworth, Sellers 6. Co., Standard Buildings, Leeds. MIDLANDS : Messrs. Robb

Bros., Ltd., 9. Bamstone Road, Nottingham,
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THE

"ATLAS " SUPER COIL,
P.P. NO,
2250/23

MAXIMUM
AIR -SPACE

ONCE
TRIED

Prices on
Application,

All
Wave -lengths

Covered.

MINIMUM
SELF -

CAPACITY

ALWAYS
USED.

Ask for Catalogue o E

Radio Components.

Manufactured only by

H. CLARKE &
Radio Engineers,
OLD TRAFFORD,

Telephone Nos.:
683 & 793 Trafford Park.

Co. (Micr.) Ltd
ATLAS WORKS,

MANCHESTER.
Telegrams!

PIRTOID, Manchester,
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BR OADCAST RECEPTION
IN INDIA.

SIR,-With reference to the
double reaction circuit using a
three -coil holder, which arrange-
ment is described by Mr. J. F.
Johnson on page 207 of No. 3
Modern Wireless. This circuit,
which calls for very careful hand-
ling, gives, when perfectly tuned
some most remarkable results in
long-distance, short-wave recep-
tion. For the past week I have
been receiving 6 BM and a LO in
the above port between the hours
of 3 and 4 a.m., corresponding
to 9.30-10.30 p.m. English time.
Very fine reception of the former
station has been effected, using
only the detector valve. The

only difference between the above
circuit and my own is a variable
grid leak and .a series -parallel
switch (A.T.C.).

With all good wishes to the
premier of wirelesS
I am, etc.,

Bombay.
T. DAVIES.

TYPE " B " WAVETRAP.
SIR,-On Monday, December 3,

WGY was received on 380
metres, at II p.m., using four
valves. The 'phones could be
held at arm's length, and yet the
announcer could be heard with
distinction. It was a sharp,
frosty night, and this conditicn

seems to be the best for good
reception. Nothing could be
heard at all Tuesday and
Wednesday.

Seeing the wavelength of 410
metres given in Wireless Weekly
for the new Belgian station, I
tried for this with the type " B "
wavetrap. I am only 7 miles
from Birmingham, but it came in
splendidly, as also did Glasgow,
both of them being tuned in while
Birmingham was working, so
that this little gadget is well
worth making. It is such useful
tips which make your papers so
interesting and well worth the
money.-I am, etc.,

H. J. VALE.

Staffs.
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BRITISH EMPIRE EXHIBITION, WEMBLEY, 1924.
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SUPER REGENERATION-.
SIR,-I should like to make a

few comments on the experience
of Six Dee Bee in the light of my
own experiments. I am using at
present, and have been using for
some months, a single -valve set
with aerial reaction which is
practically of the orthodox form.
With this circuit 2L0 comes in
at fair loud -speaker strength, but
we always use quiet 'phones and
a minimum of reaction in actual
practice. With regard to other
stations, Glasgow and Newcastle
come in much stronger than any
of the others, and much above
crystal reception at To miles. I
can get alt the B.B.C. stations
and the L' Ecole Superieure;
Bournemouth is quite strong, but
cannot be tuned in whilst London
is working. The tuning on
distant stations is rather critical,
but only uncomfortably so in the
case of the Paris station. Hand
capacity effects are marked, but

..not serious, and can he quite
overcome by careful arrangement
of components and use of exten-
sion handles. The only real deter-
rent to listening to distant

stations is fading, and this is not
due to the. receiver at all.

I have tried all the so-called
" supers " and, whilst I have
obtained signals, using a frame
aerial, which were as loud as
those I normally get with the
more orthodox circuit on the out-
side aerial, I have never get
them appreciably -louder. Then,
again, the " super "-signals are
always to a certain extent dis-
torted, interfered with by C.W.
and that annoying whistle, and
the adjustment is so sensitive to
capacity effects to make listen-
ing -in a veritable penance instead
of a pleasure.

To sum up, it appears to me
that the " super," at its best,
only has the advantage of work-
ing with a frame or small indoor
aerial, and this, to my mind, is a
theoretical advantage only. My
set will work very well on an
inefficient aerial, even on the bell
circuit, as a matter of fact, and
-it is from all points of view
superior to any " super " I have
yet tried.

My advice to Six Dee Bee is to
try the arrangement which I am

using, and he will, I am sure,,
subsequently regard " supers " as
experimental circuits to be played
with from the scientific point of
view only. If he already so re-
gards them he will still gain
valuable information from a few
experiments with my arrange
ment.-I am, etc.,

D. IRVINE WATSON,
B.Sc., Lond.

Surbiton.

A NEW STATION (?)
A reader residing near Edin-

burgh enquires regarding a morse
message received by him on
Saturday night (December 29)
between 6.15 and 6.18 p.m. :-
" Between -6.3o and 7 p.m.
G.M.T. we are broadcasting
latest news and some music on
700 metres. Listen simultaneously
for calls on metres." At
6.35 p.m. on the same night he
tuned in the station and heard
music, quite clearly, though very
faintly. No call sign was received
with certainty. Can any reader
identify the transmitting station?

A' iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

ALL STATIONS ON A LOUD SPEAKER
WIT! -I PERFECT REPRODUCTION,
STRENGTH AND SELECTIVITY.
Two H.F.. one H.F. Re -t. and two L.F. power
valves. ANY COMBINATION OR NUMBER
OF VALVES.
In lock -up oak cabinet, as illustrated, including
special valves, lb) V.H.T.. and coils covering
all British Stations.£56 5

Other sets of Coils -at extras' charge.
Ask for SuPel.fios Pamphlet.

We manufacture %dye Sets -1, 2, 3,
4 and 5 Valves-also an excellent
Crystal Set.
Send for our new Components
List-free on request.

(FEW AGENCIES STILL OPEN.)

TINGEY WIRELESS LTD. 11111111111111

S UPERFIVE

Offices and Showrooms : (OPENS to 7. SATURDAYS 3 to 1.1'

92, Queen St., Hammersmith, London, W.6.
`Ph00e Hammersmith 1916. `Grams: Tingoidar, London.-
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Information Depaftment

R. C. (HAMMERSMITH) asks whether it
will be possible to work a loud -speaker from
all the British broadcasting stations by
means of the " All Concert Receiver " (see
" MODERN WIRELESS," No. 8).
A straightforward three -valve receiver, such as
the " All Concert " which contains one high -
frequency valve, detector and one low -frequency
cannot be expected to work a loud -speaker at
distances greatly exceeding about so miles, when
used with an outdoor aerial of average size.
With a Reflex receiver, in which one or more
of the valves performs a dual function, it may be
possible to receive all the broadcasting stations
at loud -speaker strength with only three or even
two valves under favourable conditions. To
obtain reliable loud -speaker results, however,
with a straightforward circuit it is usually neces-
sary to allow four valves. A suitable combina-
tion of valves for the purpose is one high fre-
quency, detector and two low -frequency.

C. F. L. (STREATHAM) asks for suitabl
dimensions for a single -layer coil with
tappings to cover the broadcast and ship
wavelengths.
An efficient coil to cover these wavelengths can
be made by winding a single layer of No. 22
S.W.G.-d.c.c. wire upon a cardboard tube 34- ins.
in diameter and 5 ins. long. The winding will
occupy a length of 4 ins., and 8 tappings should
be taken at roughly equal intervals. This coil
will give the desired variation of wavelength
when used with a variable condenser of o.0005 !AF.
The finished coil should be impregnated with
extremely dilute shellac varnish and well baked.
Although such impregnation with a dielectric
material like shellac undoubtedly increases -the
self -capacity of the coil to a noticeable extent, it
is better than leaving the coil " dry " with the
risk of moisture absorption. A possible alterna-
tive is to use wire which is both, enamelled and
double cotton covered, since in this case if the

By request !
UNIVERSAL COIL HOLDER ,. .

41Polar has once again in a practical way answered a universal de-
mind by producing the " Universal Coil Holder:" The call was
for a coil holder which would enable experimenters to obtain
wider limits of variation when coupling two circuits.
See how the Polar Universal Coil Holder does this :-
It consists of two parts. One is fixed, and the other is displace-
able either in the same -plane, or at right angles -to it-, or it may be
COMPLETELY REVERSED.
No other coil holder on the market offers these obvious advan-
tages nor the Polai Guarantee' of sound workmanship" and satis-
faction in every way.. _ .

HIGH CLASS INSTRUMENT FINISH.
Purchase fron-2 your nearest " Polar Stockist " at these
prices : Mounted, 13/-. For Panel Mounting, 10/6.

" BUY BRITISH GOODS ONLY."

RADIOCOMMUNICATION Co., Ltd.,
34-35, NORFOLK STREET, STRAND, W.C.2.

Telephone : CENTRAL 8490 (3 lines).
Telegrams : RADIOCOMCO-ESTRAND, LONDON.

Branches- .
Newcastle : 17, Sandhill and 23, Collingwood Street. Cardiff : Atlas
Chambers, James Street. Warrington : xo6, Bridge Street. PROVISIO NALLY PROTECTED TINDER
Glasgow: 121, Hope Street. Aberdeen: 9, Haddon Street.
Liverpool : 67, Dale Street. Southampton : 19, Queen's Terrace. PATENTS AND DESIGNS ACT.
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covering does absorb moisture it does not impair
the insulation, between turns, The presence of
the moisture in the cotton does, however, raise
the self -capacity of the coil in a precisely similar
manner to the shellac varnish.

M. S. C. (PETERBOROUGH) asks for the
approximate receiving range for broad-
casting of the. single valve Reflex receiver
described. in. Vol. 2-No. 9, of " WIRELESS
WEEKLY."
This receiver is not essentially a long-distance
set, although many readers have reported receiv,7
ing all. the broadcasting stations in certain favour-
able localities. Since no reaction is provided it
should not be expected to give good, signals at
greater distances than about so miles from a
broadcasting station-, 'although much greater
distances will easily -be covered if a really
good aerial can be erected: Up to distances of
about Is miles it may be expected -to work a loud-
speaker. with sufficient volume for a small room
when an outdoor aerial is used.

C. H. E. (ROMFORD) asks how can one
estimate the correct brilliancy for the
filament of a valve when working with a
6 -volt accumulator.
The best way for a novice is probably to proceed
as* follows :-First tap off 4 volts from the
accumulator and turn the valves on nearly to their
*neatest brilliancy. Note the visible brightness

Jcsniiary 9, t9i4

of the valve,. then apply 6 volts (first turning off
the filament resistances) and note in what position
the filament resistance has to be adjusted to give
the same brightness-.

H. T. M. (LEEDS) asks how many valves
should be used to secure reliable reception
under all conditions of the American broad-
casting stations.
Remembering the important part played by atmos-
pheric conditionsin such long distance reception
of comparatively low power stations it will be seen
that it is not possible to lay down a definite rule
as to how many valves are necessary. There are
undoubtedly numerous occasions when even the
most sensitive receivers will fail to give any sig-
nals at all, whereas at other times, even a single -
valve set, when used with a good aerial, is capable
of: picking up one of the American stations. We
think that to give the experimenter a reasonable
chance of receiving American stations on numer-
ous occasions as distinct from freak reception,' it
is necessary to specify two high -frequency valves,
preferably with some form of tuned intervalve
coupling. Such receivers must obviously be very
carefully designed to secure efficiency and control -
ability, a good example of a receiver of this type
being that described in the November and
December, Nos. 'of Modern Wireless under the
title of- " The Transatlantic Receiver." Note
magnifiers may be added to enable loud. -speaker
strength to be obtained when conditions are good.

"IGRANIC" RADIO DEVICES
SATISFY

VARIOMETERS.
Type "H." For use with crystal and valve
sets. Wave length range approx. rso/600
metres with P.M.G. Standard 15/.Aerial
Type " S.R." Designed for secondary and
tuned anode circuits. Wave length 18/.
approx. 150/603 metres ... Price

149, Queen Victoria Street
LONDON.

BATTERY- POTENTIOMETERS.
(Patent applied for.)

" Urania " Battery Potentiometer furnishes the
precise control of the plate potential so neces-
sary for the successful operation of the sensi-
tive detector valve.
Resistance goo ohms. Adjustable con- PI I
tact fingers. Nickel finish ... Price  /

Works :
Elstow Road, BEDFORD.

Write for Lists
Y 17.

FOP PANEL FOP SURFACE
WIRING

11

WIRING

5.1=0 4,111.4'
wz,e,rjr 14,

etuaIttp LEGLESS VALVE HOLDER
A new pattern valve holder which is fixed by a single screw in centre,
the holder Itself acts as a jig for drilling the holes for panel wiring. For
surface wiring clamp the wires under heads of screws. Turned from A
grade Ebonite Rod. Price 1/3 each. Postage ad.

MONEY RETURNED IF NOT SATISFIED.
GOSWELL ENGINEERING. CO., LTD.,

12a, .PENTONVILLE ROAD, LONDON, N.1.
Liberal Trade Terms. Phone: North 3o3 r.
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Some "Service" Offers
HERE is a pleasant Cewre-in which you can see all

that is Good and New-get Special Bargains-
Easy Payment Terms-Advice. We specialise in
LISSEN, IGRANIC, DUBILIER, POLAR, BURN -

DEPT, G.E.C. and other leading apparatus.
HERE ARE A FEW SPECIAL BARGAIN OFFERI

from dosens of lines slightly soiled through Demonstration use :
Cosmos Crystal Cabinet, 1 pair of Head Phones, and

serial equipment ft 10 0
Tingey 2 -Valve Panel .. .. 7 10 0
Fellows 2 -Valve Cabinet, 1 Detector & 1 L.P. complete 5 0 0
F. Phones, adjustable .. 0 11 0
E. Pbones 4,000 .. 0 10 0

If gins can of call, write
for full Bargain List
and for Wilde., Cata-
logue C.
Retailers should write
for Wholesale List.

Wireless Dept, 292-3, High Holborn, London, W.C.1.
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lt,FRPosRAm\LTATS
FOR BROADCASTING

Important Announc tigiE

REDUCED
PRICE

On and After Jan. 1st, 1924,
the price of

/4ARCONI
MACHE, TfIR

VALVES
LAMP WOR

TYPE
WILL BE REDUCED

from 15/. to

12/6
Sold by leading Electrical Contractors,

Wireless Dealers and Stores.

THE GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY, W.C.2

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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nyrica8 Vroackasiing

The Fellophone " Super 2."
Complete with H.T. Battery Amin -dater
100 ft. 7.22 stranded copper aerial, .2 insulators,

pair "Light weight " Headphones.
Va!ves, B.B.C. and Marconi Tax Extra.

Price
£9 0 0

The " Super 2" Amplifier, spe_ially designed for Price
Loud Speaker Work with this set. £5 10 0

Valves, B.B.C. and Marconi Tax Extra.

received with a standard

Fellophone Super 2.
Extract from letter,

Long Melford,
Suffolk, September 22, 1923.

" This morning from x a.m., I received the
whole programme transmitted from W.G.Y.
General Electric Coy., New York, with the addi-
tion of your 2 -Valve amplifiers. One or two of
the items were coming through so loudly that I
removed the amplifier, and received one or two
songs, etc., on the 2 -Valve Fellophone only, one
song item transmitted; 'Asleep in the Deep,' being
perfectly audible. I have received American
telephony on several occasions, and can always
get them when I get up for the purpose, so that
it is not a freak of reception."

(Signed) ALFRED IVOOD.

The original of this letter may be seen at

Advt. The Fellows Magneto Co., Ltd.

WIRELESS
RECEIVING SET

BRITISH MADE.
Licence No. gor.

Will receive Signals and Broadcasting '
Entertainments loudly and clearly
within a radius of 25 miles. The
volume and purity of sound is equal to
Crystal Sets sold at much higher prices.
Price complete, including the " Sonyte "
Crystal, 6/6. Plus British Broadcasting
Fee, I/- extra.

W. 0. IL, Oldham Rd., Manchester,
writes :-" I received the ' Claristal '
Crystal Set, and desire to say that the
results are equal to a £3 or £4 set. The
mechanical part is sound engineering
practice."

THE "CLARISTAL" AERIAL SET
Comprising too feet Stranded Aerial
Wire, Six Insulators, Leading -in Tube
and Wire, &c., 3/6.

" SONYTE," THE SUPER CRYSTAL. Price 113 per Box.
These Lines are stocked by All First -Class Radio Stores. Wri .e direct

if unobtainable.

SILK, COTTON AND CRYSTAL DETECTORS
ENAMELLED WIRES Enclosed Type, mounted on Ebonite Bate. Fitted with

Glass Dust Shield. No. 4005 2/3
De Luxe Type,
Superior finish.
No. 400. , 2/9

inBulk or
on Small
Reels.

Prompt
Deliveries.

Competitive
Prices.

Send
your

Enquiries.
De Luxe Type,
Nickel finish.

No. 400N 3/ -

LOW FREQUENCY
TRANSFORMERS

Size 3k X 2k x 31 in.
Unsurpassed for Silence,

Efficiency and Reliability.
Distortion eliminated.

Equally suitable with the
Ordinary, Dull Emitter, and

High Power Valves.
Why risk using inferior Transformers.

Terminal Type, as
illustrated, 17/6

With Loose Wires, 16/6

RADIO CATALOGUE
R/1,34, just issued,

containing a very wide
selection of Crystal and

Valve Sets, Constructional
Sets, and Component Parts

of every description,
FREE ON REQUEST.

Enclose Business Card or
Memo for Special Trade

Terms and Discounts.

VARIOMETERS
Wavelength 340 to 56o Metres.

Reliable Model fitted with Ebonite
Knob, suitable for Panel Mounting.
N5:a/15, as illustrated, 4/6 each.

Fitted with Ebonite Knob and
Engraved Dial :

N54416 6/- each.
Mounted on Ebonite Panel with
Terminals, Detector and Crystal:

N54a112 .. 10/6 each.

PENDLETON. ,.;:Z&MANEOESTEakl?

Address all communications to Re.] Office. and
Works, PENDLETON, MANCHESTER.

Glasgow Depot : 65, BOTHWELL STREET.
Keep on Keeping on Advertising in WIRELESS WEEKLY.
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t/eciaction

Valves
are now reduced in
price, as from
January 1,1924,

to

12/6

k

Advert.-- The Mallard Radio Valve Co., Ltd., Balham, London, S.W.12.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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The special safety cap (Prov Pat.)
which is now being fitted to all Ediswan
Valves. The filament pins are shorter
in length than the plate or grid Di113.
thus avoiding all risk of them making
surface contacts on the wrong

sockets.

,40Af /X fill

'>1111' '14
itxN.\iis'`- 1 ir 0\-__-_-. nit/`\1\ i\ z ----",..--

---- -i .c..........- _.../ -.........:....z....

----
___1//4,

rISW
VALVES
For reliability, sound construction and advanced design the
"Ediswan " reputation is your guarantee. Buy the valve with a
name behind it.

ANOTHER BIG REDUCTION
TYPES "A.R." and " R." NOW 1216

TYPE ' A.R.D.E."
(Dull Emitter)

REDUCED PRICE NOW 21/ -
Filament Volts 1.8-2.o Overall Length including
Filament Current .3o pins tio mm. max.
Anode Volts ,0-50 Cap Safety 4 -pin.
Bulb Diameter.........29,mm.

Do not put more than 2 volts across the filament.
Eminently suitable for reflex circuits.

TYPE ' A.R. .06."
The LATEST DULL EMITTER 30/ -
This valve can be run off dry cells, reducing upkeep costs to a
minimum. The current consumption at a filament voltage of
2.5 volts is only .06 of an ampere.

Have you had your FREE copy of Illustratcd Booklet " The Therm onic
Valve" ? If not, send a postcard to -day.

Your dealer hold storks to supply you. If not,
write us direct, giv'ng his name and address.

THE EDISON SWAN ELECTRIC CO., Ltd.,
123/125, Queen Victoria St., E.C.4, & 71, Victoria St., S.W.1.
Branches in all Principal

Towns.
Works: Ponders End.

Middlesex.

Buy British Goods Only.

Contractors to
H.M. Admiralty,
War Office, Royal
Air Force,

J

Everything for Wireless.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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For Home Construction.
The

Radio-Struc:a
Receiving Set

A complete set
of parts

for assembling and wiring a Valve Receiver.
All components are assemb'ed, in convenient positions, on an
engraved and drilled ebonite panel, and all that remains to be
done is to connect up to the circuit desired.

Have you ob-
tained a copy of
the "
wiring diagram
booklet? Your
dealer supplies
them at 1/ -

each.

' L

Father says

List No. 16712. Two -Valve Set .. Price £5 5 0
,, 16713. Three -Valve Set £8 0 0

16714. Four -Valve Set .. £10 10 0
With Cabinet in each case, but not wired.

RADIO STRUCTA VALVE (L.F.) AMPLIFIERS
List No. 16715. One -Valve Amplifier,

complete in cabinet, but not wired. Price £2 12 6
List No. 16716. Two -Valve Amplifier,

complete in cabinet, but not wired. Price £4 10 0

BrownBrothers
wi..th which is amalgamated
Thomson & Brown Bros., Ltd.

Wholesale and. Head Ogees & Warehouses :

Great Eastern Street, London, E.C.2.
118, Gecrge Street, Edinburgh, and Branches

Hush ! An 1 in front of the children, too. But
they won't hear him say it again, he's bought a

cLIMA)c
MONO VALVE
No culsid:" aerial. No earth.

Portable as a gram:1,11cm.
No ins:allatian cast.

It gives loud and clear reception on kcal
stations up to about 50 miles, while Suite a
pleasant volume can be obtained at distances
of 100 miles and aver.
The set on which Ponta, Wireless'. got all

stations at 3 milts from 2L0.

Price of
Climax patented

alioel
;II £with10

trams aerial,
U used with B.B.C. Licence-Tax 11". extra).

ACCESSORIES REQUIRED: HEADPHONES. VALVZ
AND I3ATTERIES. APPROX. COST RA.

(Any standard accessories can be used.)
Write for full particulars (Dept. W.W.)

CLIMAX PATENTS LIMITED,
182, Church St., Kensington, Londcn, W.3

'Phone : Park 2023. (E.P.S.14).

FREE TO ALL
An interesting and instructive BooVet

"A Fascinating Pastime"
By MARQ LAINE

containing, ill simple, non -technical language,
how one can build for oneself the finest

WIRELESS RECEIVING SETS
for the outlay of a small amount.

It is fully illustrated, and everybody should
make a point of securing a copy at once.

AN IDEAL NEW YEAR GIFT,
one that will bring many happy hours to the
recipient, is a complete set of parts for the Home
Construction of Wireless Receiving Apparatus.
It has always been the policy of this Company
to encourage the Home Constructor, for, after
all, the greatest fascination of Wireless is not the
mere fact of being able to turn a couple of knobs
and " listen -in " without having the slightest
idea of the technical side of the business, but the
actual building of one's own set. No technical
knowledge is required, as our Booklet- fully
explains. In fact, the only qualifications required
are the ability to use a screwdriver and a pair of
pliers.

Fill in this form at once and you will receive
the Booklet Post Free by return post.

THE CITY ACCUMULATOR CO.
The World's Largest Wireless Factors,

79, Mark Lane, London, E.C.3.
'Phone : Avenue 1316.

1o, Rupert Street, W.r. 'Phone : Gerrard 3063.
79, Old Christchurch Road, Bournemouth.

'Phone : Bournemouth 3546.

" ." Messrs. The City Accumulator Co.,
79, Mark Lane, London, E.C.3.

Please send me, free and postage paid, a copy
of your booklet :

" A FASCINATING PASTIME."

Name

Address

(Please write distinctly.)

Keep on Keeping on Adver ising ill WIRELESS WEEKLY.
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Published November 8th.
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Questions
about :

Aerials.
Frame Aerials.
Earths.
Waves.
Wave -Lengths.
Tuning Coils.
Tuning Condensers.
Valves.
Reaction.
Primary Batteries.
Secondary Batteries.
Crystal Sets.
Amplifiers.
Grid Leaks and Condensers
Loud -speakers.
Wire.
Range (transmitting and

receiving).
Interference.
Morse Signals.
Sounds and Signals heard,
Telephone Receivers.

500
Wireless Questions

Answered
By E. REDPATH and G. P. KENDALL, B.Sc,

111111111111111111

Get the right information
quickly!

THIS Book is going to be one of the most
useful and popular Radio Books ever
published. No matter how much or how

little you know, there will often arise little
difficulties and queries which need explanation.

Instead of having to wade through pages of
text -book matter to obtain the information you
need, all that you have to do is to refer to 500
Wireless Questions Anwsered and in a moment
you have the information accurately and con-
cisely.

If you are in difficulties with the Set you are
building-if the Set you are using is not working
to your complete satisfaction, it is probably due to
your lack of knowledge of some fundamental
Wireless principle. Get the facts from this real
" Wireless Encyclopxdia" ; it will save its cost
to you time and again.

Published by

RADIO PRESS LTD.,
Devereux Court, STRAND,

W.C.2.

From all Booksellers
and Newsagents or

2,18 post free.

Ilabin press *tries On. 15.

2/6

111111111111111111111111111111111111111111M11111111111111111111111111111111111111111111111111111111111111111111111111111111
Keep on Keeping on Advertising in WIRELESS WEEKLY.
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H. C. PHILLIPS & SONS,
LTD

81, TURNMILL STREET,
LONDON, E. C.1.

10 Secs. from Farringdon Street Station, MET.

ACCESSORIES
AND

COMPONENTS
EBONITE, any size ; any thickness cut .. .. .. per lb. 3/-
'P H ON ES, Phillips' 4000 Ohms, 12 Months'- Guarantee.. .. 17;0

The Celebrated S.E. French 'Phones, 4,000 Ohms .. .. 10/6
DULCET LOUD -SPEAKERS. To clear at low price .. .. 15, -
DUTCH VALVES .. . .. .. 7;11

, Double Filament .. .. .. .. 9/11
TRANSFORMERS, _LE., Ratio 4/1 French .. .. 7/6

Ratio 4/1 Silvertown .. .. 21i -
The All"Enclosed Transformer .. .. .. .. 12/6

Set of SLAB COILS .. .. .. .. 2/3
Set of BASKET COILS (7) .. .. .. .. 2/3
VARIABLE CONDENSERS. To clear.

. ..
.004);) .. .. .. .. ..

FILAMENT RESISTANCES. To clear .. ..
Better type ..

INDUCTANCE TUBES. Wound, Black Shellaced.
12 in. by 4 in. .. .. .. .. .. .. 2/3
12 in. by 3 in. .. .. .. .. .. .. 2/ -

CHANGE -OVER SWITCHES. S.p., D.T. .. .. 1/0
WIRES. Tinned Copper .. .. .. .. 4 yds. 2d.

Nos. 22 24 20
Enamelled .. .. .. .. per lb. 2/3 2/0 3/-
D.C.C. 2/7 2/10 3/3

BATTERIES. H.T.D'ry. 54 volts, including WLder Plugs .. 9/-
IVORINE NAME PLATES. All -reading 1 doz. .. per gross 8d.
PHILLIPS' VARIOM ETERS. Cover Broadcasting Range .. 4/ -
FLEX. 1430 .. .. .. .. .. per yd. 2d.
MOUNTED TUNED ANODE COILS. 150-4,000 Metres. 9 Taps 20/-

With Reaction .. .. 27/-
CRYSTAL DETECTORS. Brass .. .. .. .. 1/6

Nickel . .. .. 1/9
BRASS CONTACT STUDS. (With nuts and washers) I in. doz. 4d.

_ . .I in. 4d.

.. .. 4/-

.. .. 5/-

.. .. 5/6

.. .. 1/8

.. .. 2/4

NICKEL CONTACT STUDS. } in. .. .. .. ed.
BRASS VALVE LEGS. 4 B.A. _ .. .. 9d.
BRASS TERMINALS. 4 B.A. .. .. .. 9d.
BRASS BOLTS. i in. by 4 B.A... .. 4d.

i in. by 4 B.A... .. 6d.1 in. by 4 BA... . - 9d.
aa'Ass NIA& 4 B.A. 6 B.A.; 6 B.A. 2d.
2 B.A. SCREWED BRASS ROD .. .. .. 21d.
SPACERS. Large, i in. .. .. .. .. 2d.

Small I in. .. .. .. .. .. , ld.
CONDENSER SPINDLES. .0003 .. . . .. .. each 1 i al.
CONDENSER VANES. Fixed and Moving .. / . doz. 3d.
C RYSTA LITE CONDENSER. Top and Bottom End Plate's, per pr. 9d.

3d.
1/6
9d.
3d.
4/-

per fcZt
.. doz.

EBONITE KNOBS. 2 B.A. , 4 B.A. .. .. each
EBONITE ENGRAVED DIALS. Set Screw ..
SWITCH ARMS. k in. Radius ..
RUBBER SLEEVING
NICKEL DEWAR SWITCHES for S./P.

SEND FOR CATALOGUE OF PARTS AND SETS.

H. C. PHILLIPS & SONS,
LTD.,

81, TURNMILL STREET,

LONDON, E.C.1.
10 Secs. from Farringdon Street Station, MET.

NN5?0,

Radio dance time

is-M time
ONLY an Amplion associated

with a suitable receiving set, is
capable of reproducing in full

volume the harmony of Broadcast
Dance Music.
With the use of an Amplion, speech,
as well as vocal and instrumental
music, is loud, clear and free from
distortion and objectionable resonance.

Prices from Two Guineas.

PLION
LOUD SPEAKERS

ahloliome Set Complete
Without an Amplion"

Write for Folder W.G.
ALFRED GRAHAM & COMPANY

(n. A. GRAHAM),
St. Andrew's Works, Crofton Park,
:: London, S.E.4.

Telephone : Sydenham z8zo, 282r, 2822.
Telegrams: ' Navalhada, Calgreen, London."
It' es4 End Showrooms: 25-26, Savile Row, W. t;
Telephone: Telegrams

Regent 1075. " Sonalgra, Piecy, London."
" Buy British Goods Only."

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Twelve Tested
Wireles Sets.

By Percy W. Harris.
Assistant Edit or of " Modern
Wireless" and " Wireless Weekly."

One of the most practicable constructional
books yet published. Mr. Harris' reputation
as a bright and informative writer of construc-
tional books is well known and his latest book
is easily the best he has written.
Every Set described in this book is well within
the capabilities of any enthusiast and pro-
vided the very clear instructions are followed
perfect results will be obtained at the first
attempt.
The following instruments are fully described.

3
4

6
7

1

9
so
rr

12

A 2/6 Crystal Set.
A Crystal Set on a New Principle.
A Si Ile Valve Magnifier.
A 2 -Valve Magnifier.
A Simple 2 -Valve Receiver.
A 2 -Valve Cabinet Set.
An "Old Folks " Receiver.
A 3 -Valve "All Concert" Receiver.
A "Transatlantic " Receiver.
A 3 -Valve Reinartz Set.
An S.T. 100 Set for the Beginner.
Wave Traps in Various Forms.

Post free
218

Fr,ktrt all Bo,ksef!ers or direct from
RADIO PRESS LTD., Devereux Court, Stfand, W.C. 2.

That's pretty smart
of you, Williams!

WELL, I must admit it's not too bad for
a first attempt. I'm getting excellent
results from it, too."

" Tell me, how did you obtain your knowledge
and skill ? I suppose you have had some sort of
engineering training ? "

" Oh, no. My job is in the insurance line--
I've never been in any works in my life. As a
matter of fact, it was Garnett who put me up to
it. He told me how simple it was to build up a really
good Set from ready-made components."

" It is a very creditable piece of work-I must
congratulate you. I suppose Garnett showed
you how to make it ? "

" Not a bit of it. He merely advised me to get
a copy of a book called Twelve Tested Wire!ess
Sets and to follow the instructions. By the way,
your boy is coming home from school next week,
why not spend a couple of evenings or so with him
making up a good Set ? "

" That's not a bad idea. He'll sure to be at a bit
of a loose end. Let me make a note of the book
and I'll call in at the bookshop on the way home for
a copy."

AS.

Keep on Keeping on Ad7n,rtising in WIRELESS WEEKLY.
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Reduction
in Prices.

From January rst the prices
of Cossor P.x and P.2
Valves have been reduced.

P.'. For Detector and Low
Frequency amplification 12/6

P.2..(With red top.) For
High Frequency ampli-
fication 12/6

WU NCELLS
The New Dull Emitters,
working ou less than
r volt with the smallest
current consumption of any
valve on the market. One
Battery only required-not
three.
P.3. (With green top) corre-

sponds in characteris- on /.
tics to P.1. OV/

P.4. (With blue top) for High on
Frequency use..

From all Dealers.

WJZ, WHAZ, WGY, and many other

U.S.A. Broadcasting Stations are within
easy reach of Cossor P.2 (red top) users.

WIRELESS enthusiasts sufficiently keen
to forsake the comfort of their beds
at 3 a.m. should first make quite

certain that they are using the right type of
apparatus. ,

The aerial should be high, though not neces-
sarily long and its insulation should be above
suspicion. Accumulations of soot and fog
are certainly not conducive to long distance
reception-and a Saturday afternoon spent
overhauling the aerial equipment will be time
well spent.
The Receiving Set should contain at least
one high -frequency Valve, and this should
certainly be a Cossor P.2 (with red top)-
the only Valve designed specifically for long-
distance work. The other Valves should be
of the P.1 type-recognised by all wireless

experts as ideal for rectifying and amplifying
the weak currents received over distances
of several thousands of miles.
The secret of their efficiency lies in the fact
that the hood -shaped Anode almost totally
encloses the electron stream given off by the
filament, whereas in other Valves a consider-
able proportion of this valuable emission is
wasted.
Although we possess a number of letters front
Cossor users relating to their success in
receiving American Broadcasting direct on
one P.1 Valve only, we are inclined to think
that these cases are freak results, and recom-
mend that at least two Valves (one P.' and
one P.2) are necessary, while an additional
P.' as a Note Magnifier to give a good volume
of sound would often be an advantage.

COSSOR VALVE CO. LTD. HIGHBURY GROVE LONDON, N.5
odC- 11 Ad

Keep on Keeping, on Advertising in WIRELESS WEEKLY.
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WIRELESS WEEKLY SMALL ADVERTISEMENTS
WATCH this space for, Special Bargain each week.-First-class

Crystal Detector on ebonite with patent chuck and easy fix cup,
with terminals and special crystal, 2.6 post free. For panel mounting,
2 - , a really good job-Sparks' Radio Supplies, 43, Gt. Portland Street,
W.I. 'Phone: Langham 2463. Trade supplied.
" ADIOHM," No. 1. Crystal Receiving Outfit, complete with Head-

phones, etc., the same quality and good reception you can pay
6 Guineas for. We charge 52s. 6d.' and return your money if not
satisfied. We've never had to do it ygt.-Sparks' Radio Supplies,
43, Great Portland Street, W.L 'Phone : Langham 2463.
NOT A SUPER SET, but distinctly Superior-" Radiohm " C. -V.

Type 1. A Crystal -Valve set " hooked up " to give better results
than many 2 or 3 -valve sets. Makes you forget a gramophone.
£10 17s. 6d. complete, with Headphones, Batteries, etc.; deferred pay-
ments arranged.-Sparks' Radio Supplies, 43, Gt. Portland Street,
W.I. 'Phone : Langham 2463.
A GOOD AERIAL means good reception. " Radiohm " Strip

Ribbon Aerial, 25 per cent. better than wire. Fact ! 100 ft., 3s.,
plus post. Trade supplied.-Sparks' Radio Supplies, 43, Gt. Portland
Street, W.I. 'Phone : Langham 2463.
THE YANK KNOWS ! Look behind the panel of the best American

sets. They use square tinned copper rod for wiring ? We
sell it. 2 ft. lengths, 3s. doz. Trade supplied.-Sparks' Radio Supplies,
43, Gt. Portland Street, W.I. 'Phone : Langham 2463.
" EIFFEL TOWER " TRANSFORMERS.-L.F. wonderful value.

12/6, carriage paid. Each Transformer guaranteed perfect and
tested.-Wilkinson, Lonsdale Road, Queen's Park, N.W.6. Est. 1900.
ACCUMULATORS.- We repa'r and recharge any make of cell. Trade

or Private.-Wilkinson, Lonsdale Road, Queen's Park, N.W.6.
Est. 1900. Makers of the " Eiffel Tower" Wireless Mast.
WANTED, STUDENTS, for Wireless Appointments ; we find berth

when qualified ; situations waiting now ; prospectus free.
Wireless Training College, Lansdowne Rd., Bournemouth.
WIRELESS CABINETS, polished oak, walnut, mahogany, or covered

cloth or leatherette ; any design or size. When sending enquiries,
state size and finish. Quick deliveries.-Warrillows Ltd., 64, Great
Hampton Street, Birmingham.
HEADPHONE REPAIRS.-Re-wound, re -magnetised and re -adjusted,

lowest prices quoted on receipt of telephones, delivery three days.
-The Varley Magnet Co., London, S.E.I8.

CRYSTALS ! The best is always the cheapest. Send for Super
Selected Crystals, is. 6d., post free; best 4,000 Ohms Head

Phones, 16s. 6d., post free.-G. C. G. Benon, 28, Jackson's Row,
Manchester. 'Phone 7599 Cent.

IRELESS SLEEVING for Sale, cheap ; excellent material, in yard
lengths. 12 lengths 2s. 6d., post free.-Martin Evans, South

Dock, Swansea.

THE AUCTION ROOMS,
13, HIGH HOLBORN, W.C.1.

HENRY BUTCHER & CO.,
Have received instructions to Sell by Auction

THURSDAY, JANUARY 17th,1921 and FOLLOWING DAX
at 11 a.m.

Large quantities of Ex -Govt.
ELECTRIC AL AND WIRELESS

Accessories, Material, Stores, Cable, etc.
comprising approximately :-

300 Marconi Tuners, 100 Miles V.I.R. and Lead -Covered Cable, 1,250
Single Ear 'Phones, 300 pairs Head 'Phones, 500 " Marconi " Con-
densers, 45 " Marconi " Wireless Sets, 200 2 -Way Telephone Switches,
100 " Marconi " Inductances, 2 8 -valve Amplifiers, 500 Telephone
Boxes, 20 cwt. Telephone Cord, 10 Field Telephones, 2,000 Telephone
Jacks, 12 Telegraph Sets, 12 ".Marconi " Detectors, 60 Aeroplane
Indicators, 30 Portable Telephones, 100 Telephone Relays, 500 Ebonite
Accumulator Cases, 150 Induction Coils, 100 Morse Tapping Keys, 25
Liquid Compasses, 100 Glass Battery Tanks, 6,000 Sheets Thin Ebonite,
1,000 Tripods, 80 Coils 42G Wire, 3 cwts. Black Enamelled Wire, 19
S.W.G., 14 Large X -Ray Spark Coils, 14 Mahog. Surgical Cases, 50
Galvanometers, 12 Clinometers, 2 Automatic Primer Testers, 300
Ampere Meters, 200 Crystal Sets, 100 Volt and Amp Meters, 200 pairs
Receivers, 100 Hand Sets, 300 Dewar Switches, 21 Vibrating Sets,
10,000 Telephone Jacks and Plugs, together with large quantities of
Marconi Instruments of every description.
ON VIEW 3 DAYS PRECEDING SALE DAY and MORNING OF SALE.
Catalogues when ready may be obtained from Messrs. HENRY
BUTCHER Be CO., Auctioneers, Valuers and Surveyors, 63 and 64,
Chancery Lane, London, W.C.2.

CABINETS YOU WANT
RICKETTS Cabinets-they're good value, from 1/6 each, highly
Polished. Cabinet Works, Albion Rd., Bexley Heath, S.E.
Write for Lists W.L.

" EL -BE " ANTI -CAPACITY HANDLES.

No Screws. No Clamps.

Fixed -by Suction-Removed in a second.
A Type for Horizontal working. Price 2/2 eachC Type for vertical working. Post free.
A perfect combination with the " EL -BR" Coil Holder.

Ask poor DEALER for them,

ELBE COIL HOLDERS
USE SINGLE COIL HOLDERS FOR MAXIMUM
EFFICIENCY. HIGHLY RECOMMENDED.

Ebonite Basket Coll Mounts to plug in above,
2/- each.

Ask your Dealer for Slum

LEIGH BROS., Tel.: Has. 4792
37, Sian:oath Street & 1a,' Prospect Terrace,

Gray's Inn Road, LONDON, W.C.1.
Price 1/9 each. Poet

5/. set of three. Free.

BOROUGH POLYTECHNIC INSTITUTE
Borough Road - - London, S.E.1.

ELECTRICAL ENGINEERING DEPARTMENT

Commencing Thursday, 17th January, 1924,
a Course of Lectures and Discussions will
he given by MR. G. W. SUTTON, B.Sc., on

WIRELESS TELEGRAPHY AND TELEPHONY
Fee for the Course .. 7s. 6d.

J. W. BisPitAm,
Principal.

AGNORA
WHAT SATISFIED CLIENTS SAY.

"The little instrument is a real marvel, the volume
- of sound coming from it can scarcely be believed."

No. 1 Model.
No. 2
No. 3

Demonstrations
Daily.

£2 2 0

£3 3 0

£4 4 0

Demonstrations
Daily.

CONDUIT WIRELESS CO., 47, CONDUIT STREET, LONDON, W.1
'Phone Regent 5475.

Branch for Scotland, 93. Waterloo St.,Glasgow. Central 1478.

RADIO PRESS LIMITED

 STAFF VACANCIES.
Owing to development of the business, the Proprietors of this
journal desire to make a further appointment on their Editorial
Staff. Applications, by letter only, addressed to Managing
Director, Radio Press Limited, Devereux Court, Strand,
London, W.C.2.
Applications are also desired for junior vacancies, preferably
from youths of good education just leaving school,
Previous applicants are requested not to re -apply. All applica-
tions will be treated in strict confidence.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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M. H. The
Mark of Merit
on any Wire-
less Set or
component
is a guarantee
of efficiency,
reasonable
price end
sound British
manufacture.

11111111

We are exhibiting
In the Electrical
and Allied Engi-
neering .Section
of the British
Empire Exhibi-

tion, 1924.

11111 111

Complete
Catalogue

Post Free
118.

A NEW SERIES
of HOME ASSEMBLY UNITS.
Only one fixing for each component. No
Eolder:ng. Wiring simple and by screwdriver
only. Self-contained and highly efficient.

Audio Frequency Amplifier.
Radio Frequency Amplifier .. £3 17
Tung £3 7

Audio Frequency Amplifin. k3 12

LTD

6
6
6

L _r-L__
0

s AEL
IN CONJUNCTION W TH B.HESKETH LTD

SHOWROOMS: Radio Corner, 179, Strand, W.C. 2.
All correspondence to Head Office,

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2.
Bournemouth Depot 5. Yeher.on Road.

PLUGS and JACKS w.,==fig
PLUG & JACK COMPLETE

Si,. Post Free.

A. ROBERTS & CO.
42, Bedford Hill.

Balham, StW.12.

TWO-WAY PLUG

11 "Ii112""1,1is.

SCREWED JACK

FINEST WORK & PROMPTITUDE.

IR COAABLE MACHINE
FILLING.

MPR
G. HAND AND ACHINEAND,

Central

m ATE"' & COCKLEgINGR4V
91, Arcade Chambers, St. Mary's Gate,
MANCHESTER.

1Rabio Prus 3nformation Veit.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY. Vol. 3. No. 5 'January 9, 1924.

(This coupon must be accompanied by a postal order of 2/6 for each
question, and a stamped addressed envelope.)

" WIRELESS WEEKLY " FREE GIFT
COUPON

No. 5
This coupon has a cash value. It should be retained

until six coupons have appeared. The six coupons
will be accepted by Radio Press, Ltd., as one half
of the purchase price of any one of their handbooks.

MANN & HANDOVER
116, Great Portland St., London,W.1

A STAGGERING WIRELESS

INVENTION ! !

No Aerial!
No Earth!
No Charging Batteries!
No Crystal to Adjust!

Just put on the headphones, switch on and listen
to the Broadcasting.

Imagine the utility of a wireless set with these
advantages. It is absolutely portable. You can have
it in any room in the house ; why not listen to
the music in bed ?

TAKE IT IN YOUR CAR.
TAKE IT ON THE RIVER.
TAKE IT ANYWHERE-EVERYWHERE !

NEVER BE LONELY OR BORED.

ANYBODY CAN TUNE 1T, NOTHING
EASIER.

A boon to Hospitals, Nursing Homes or any Invalid.

This complete Wireless Valve Set is
fitted into a beautifully finished Oak
case with handle for carrying, and
has valve, all batteries, phones and

leads ready for use.

Price 12 Guineas
You are invited to hear a demonstration at any time.
In LONDON Area our representative will call upon
you if you wish ! !

Just write or phone

MANN & HANDOVER
116, Great Portland St., London,W.1
'Phone : Museum 2878. 'Grams : Museum 2878.

Keep on Keeping on Adveitising in WIRELESS WEEKLY.
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You will have

ippy New Ye
if you always advertise in

"MODERN WIRELESS"
THE NATIONAL WIRELESS MAGAZINE

We have in preparation the FEBRUARY
Issue, which will be a

SPECIAL BIRTHDAY NUMBER

Your order securing your space in this
great issue should be sent in without delay.

NEW SERIES RATE.
6 consecutive insertions £35 per page and pro rata.
12 consecutive insertions £30 per page and pro rata.

If you- have not seen a copy write for the January
issue and Space Rates from The Advertisement Managers

SCHEFF PUBLICITY ORGANISATION LTD.
125, Pall Mall, LONDON, S.W.1.

'Phone : Regent 2440 (2 lines)

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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The new Book of S. T. Circuits
By JOHN SCOTT-TAGGART, F.Inst. P.

EVERYONE needs this handsome volume of new
S.T. Circuits. The fame of S.T. loo, the dual
amplification Circuit using but two Valves yet

giving the signal strength of at least four, has spread
throughout the country. Many thousands of Wireless
enthusiasts are using this Circuit with every success.

Other S.T. Circuits equally as useful and likely to
become quite as well known are given for the first time

. in " More Practical Valve Circuits," by the Editor of
MODERN WIRELESS.

"More Practical Valve Circuits "
contains the fullest data for over 8o
different types of Circuits, including
all recent discoveries, such as the
Armstrong and the Flewelling. Not
merely are Circuit diagrams given
with the greatest exactitude, but
sufficient details as to condenser and
resistance .values, etc., as will enable
the experimenter to build up any
Receiving Set without further help.

Bound in
full cloth,

No matter how much or how little
experience you may have had in
\VirelesS, the moment you decide to
build yoUr own Set you should buy
a copy of this book and make quite
sure that you are starting with a good
practicable and efficient Circuit. Its
cost will be saved many times over
in time and materials.

RADIO PRESS, Ltd., Devereux Court, STRAND, W.C. 2.
Cliter/ .1 ,1

Keep on Keeping on- Advertising 2n WIRELESS WEEKLY.
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ONE MILLION & HALF SATISFIED
CUSTOMERS STUDY OUR ADVERTISEMENTS.

ELKAY WIRELESS CO.
BRITAIN'S LARGEST EXCLUSIVE WIRELESS STORES

QUALITY. QUANTITY AND
CONSISTENCY OUR MOTTO PIONEERS of CHEAP PRICES SEE OUR SIX -WINDOW

DISPLAY OF BARGAINS

The prices of the following valves have been reduced by the make's MARCONI R., EDISWAN MULLARD, & COSSOR.

 THE FAMOUS Radio Equipment Co. Head-
phones. 4,000 ohms, leather -covered head-
b-md. Stamped B.B.C. per pair 1 6/9
ELKAY Lightweight Headphones, 4.000
ohms, all guaranteed  per pair 1 2/9
FELLOWS' New Lightweight Phones,
4,000 ohms, stamped B.B.C. 18/6
SUPER PHONES, Light, Easy Adjust-
ment, 4,000 ohms, guaranteed  .. 1 3/9
N & K (The genuine article), 4,000
ohms, all guaranteed  Per Pair 1 2/9
ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ETC

IN

DUTCH VALVES .. 6111 & 7/11
L.F. TRANSFORMERS. Ratio 5 to 1. All guaranteed

(postage 1/-) each 11/3
CRYSTAL DETECTORS 1/9, 1/3, and 101d.
CRYSTAL DETECTORS, enclosed In glass case 2/6, 2/8, 1/6
AERIAL WIRE, 7/22, guaranteed hard -drawn copper,

100 it (postage 1/-1 .. . 1/101
CONDENSER VANES, fixed or moving . per doz. Sid.
REAL GOLD CAT'S WHISKERS .. each 2d.
REAL GOLD CAT'S'WHISKERS
SILVER CAT'S WHISKERS ..
SILVER CAT'S WHISKERS
CONDENSER SCALES, 0 to 180
BASKET COILS, set of 6, up to 3,000 metres
SLEEPING, 3 yds., assorted colours, for ..
NUTS, 2 B.A. ..
NUTS, 4, 5, 6, and 8 B.A...
WASHERS, 4 B.A. ..
WASHERS, 2 B.A. .. .

CONTACT STUDS, with nuts and. washers

per doz. 1/5
.. each ld.

per edoz.ct' 374:a
2'4

111d.
per doz. ltd.
per doz. 2d.
per doz. Id.
per doz. 1/d.
per doz. 9d.

ALL MAKES of VALVES in STOCK
MARCONI R. EDISWAN, MULLARD and COSSOR (Red & plain top)

DULL EMITTERS, Ediswan & Marconi 21 /
D.E.3 ('06 amp.) Valves also in stock.

Special packing and post 11- each extra EACH

State what Make of LOUD SPEAKER you Require

EVERY TYPE IN STOCK

IVORINE LABEL SET, 12 different titles the set
FILAMENT COMPLETE CIRCLE RESISTANCE

SCALES, 0 to 300 ... each
BELL WIRE, tinned copper, 12 'yds.
VALVE LEGS, nut and washer each

per doz.
VALVE PINS, nut and washer .. each

.. per doz.
PLUNGER SPRINGS, complete .. .. each
SLIDER ROD, brass, 13 ins. long, In. square, drilled

each
SLIDER KNOB - . .. .. each
SWITCHES ON EBONITE, S.P.g.T. . each

B.P.D.T., each 1/11 ; D.P.D.T. each
CONDENSER SPINDLES, all sizes in stock, from each
SCREWED ROD, 2 B.A., 12 ins. long .. .. each
SCREWED ROD, 4 B.A., 12 ins. long _ .. each
RUBBER INSULATED LEADING -IN WIRE .. per yd.
VARIABLE GRID LEAK. Pencil type 
INSULATORS, white reel, 2 Ira, each ld. ; per doz.
,INSULATORS, white egg, each 2d. ; per dos.

6)d. VARIABLE CONDENSERS of high quality. With
aluminium top and bottom plates. Complete with

Sd. knob and dial, guaranteed accurate:
6d.
Id. Vernier .. .. 9/- .0005

10d. .0001 .. .. 4/- .00075
Id. 4/8 .001
9d.

6/-
7/-
8/-

ld. SUPER -QUALITY 2 -WAY COIL HOLDER 5/3
'REAL EBONITE 3 -WAY COIL HOLDER '7/9

31d.,O.B.A. NUTS .. . . per doz. 4d.
2d. DETECTOR ARMS, Ball Joints, *Ebonite Handle and
1/61 Whisker Mulder _ . ..  8)d.
2/9 WOOD SCREW TERMINALS .. encl. 1)d.

lid.!SHELLAC .. per 10 & 8d.
3d. PULLEYS .. each 10i4., Sid., Sd. & 41d.

21d.ITINFOIL large sheet 4.1.
lid. COPPER FOIL, 6 in. wide.. .. per ft. 5d.
1/11'GRID LEAKS, 21 and 2 meg. .. each 1014,
Ild. FLEX (Twin), various colours _ per yd. 2d.

1/SCONNECTING WIRE, tinned copper, 20. gauge 3 yds. 2d.

VISIT OUR NEW SRANGri NOW OPEN
159, ESISI-IOPSOATE, E2(12

DOORS FROM LIVERPOOL STREET STATION -ON SAME SIDE.)

TERMINALS, wil h nut. and tv,sliers .. each ld., 11d.. &
EBONITE KNOBS, 2 B.A. . each 2d. &
SPACING WASHERS, large .. .. Per doz. 2
SPACING WASHERS, small .. per 410. 1
CRYSTAL CUPS, 2 screw .. each
CRYSTAL CUPS, 4 screw each
FIXED CONDENSERS, all capacities .. .. each 10
EBONITE, cut to any size by machinery while yen wait

per lb.
TELEPHONE TERMINALS, nuts and washers _ each 1

per doz.
W. 0. TERMINALS, nuts and washers .. .. each

per doz.
PANEL BUSHES, (1;111ed each I

-
per doz.

TOP CONDENSER ashes .. each
per doz.

BOTTOM CONDENSER bushes .. each
Per doz.

SWITCH ARMS, 4 laminations, ebonite knob, com-
plete with panel, bush, nuts, and spring washer

STOPS, with is _ per doz.
FILAMENT RESISTANCES, smooth action, marvellous

With engraved dials ..

2d. WOUND INDUCTION COILS (postage W.):
3d. 11:.:4 9, 4 8 x 21 6x3 6 x 2
id.
id.
ld.
2d.
Id.

316
id.
1/3
Sd.

each
VARIOMETERS (Tube type), complete with knob 3/11
DOUBLE 'PHONE CORDS, full length
HERTZITE, genuine, in box .

TALITE, genuine, in box
PERBIANITE, genuine, In box ..
ZINCITE, genuine, in box

1/7 BORNITE, genuine, In box ..
id. MIXED CRYSTALS (6 kinds)
1/3 CARBORUNDUM : :

id. ZINCITE and BORNITE, both in box
9d.id. COIL PLUGS, real ebonite . 11, 101d.,
7d. EBONITE CONDENSER KNOB AND DIAL ..

FILAMENT RESISTANCE DIALS ..
81,d. H.F. PLUG TYPE TRANSFORMER :

1. 150 to 950 metres 31 4. 900 to 2000 metre
2. 250 to 700 4/- 5. 1600 to 3200. 3' 450 to 1200 4/3 6. 2200 to 5000

2/5 2'3 1/11 1/13 1/5
TAPPED INDUCTANCE CODA 20 tappings wound

to 1,600 metres 2/8
& 2;11

8d.

9d.
51d.

& 914.
3/6

8)4.

a 4/8
4/9
5/ -

ENAMEL WIRE in 1, and 1 lb. reels
22 24 26 28

Per lb.
2/8 3/2 3/6

Note. -Bobbins 2d. each extra.
POTENTIOMETERS, gurranteed up to 500 ohms,

superior make, compact aims
CRYSTAL DETECTOR, glass enclosed, fitted on 4 x 2

ebonite panel with terminals for aerial, earth, and
'phones, already wired and beautifully finished .. 4/9

VALVE HOLDERS .. each 10.1d. & 1/3
BATTERIES, H. T., dry

30 volts, including Wander Plugs
60 volts, including Wander Plugs _

ATIALGO PLASTIC METAL, for fixing crystals. No
Wood's metal necessary

GOLD SEAL PLASTIC METAL, for fixing crystals .. Sd.
IVORINE NAME PLATES, ail readings each ld. per doz. 9d.
EARTH CLIPS, Copper, adjustable .. .. each 155d.
THE WONDERFUL TITANIC CRYSTAL SET, stamped

B.B.C., including 1 pair of 4,000 ohms headphones,
aerial wire, insulators, leading -in wire, lead-in tube,
earth clip, etc. Maker's price 3 guineas. Our price 33/9

7/8

5/9
9/6

Please address Post

Ores

d r to:Please send ample postage.
MAIL ORDERS `ELKAY" WIRELESS CO.
DESPATCHED

SAME DAY
AS RECEIVED.

Goods sent to all
parts of the World.

225 and 227, BISHOPSGATE, LONDON, E.C.2.
OPEN SATURDAY ALL DAY. SUNDAYS 11-2.30. TRADE COUNTER NOW OPEN.

Special terms to Radio Clubs. Telegrams: ELKAYWIRY AVE., LONDON. Telephones
CENTRAL 8544, RETAIL

{ BISHOPSGATE 2313, WHOLESALE.

REMEMBER -DON'T PAY MORE!
Keep on Keeping on Advertising in WIRELESS WEEKLY.
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This book shows you how
to make, using the ordinary
simple household tools, rheo-
stats, condensers - fixed
and variable, resistances, low
frequency transformers,
high frequency trans-
formers, tuning coils of every
description, potentiometers,
switches of every form, cry-
stal detectors, grid leaks,
valve panels, etc.

41Nmmr. =Zlz Z

THERE are often quite
a number of Com-
ponents which the

average Experimenter can
make tolerably well if he is
only shown how to make
them. Although every
ISEI13 of MODERN WIRELESS
AND WIRELESS WEEKLY COD-
tains a number of useful
constructional articles dealing
with small components, it will
be obviously more useful to
have all the information in
one book.

Every Component neces-
sary for an up-to-date Re-
ceiving Set is fully described
and illustrated with diagrams
and working drawings.

(e?

`11114,-
_

Noo4

133 pages and 184 illus-
trations - can you afford
to be without a Book like
this ? The first component
you make will save the cost
of the whole book. Call in
and examine it at your
Bookseller-he has 17 other
Radio Press Books on sale,
or send 2s. 8d. for a copy
(post free). to the Publishers,
Radio Press, Ltd. Devereux
Court, Strand, W.C.2.

Why not exercise _your
own ingenuity ? The
crystal detector, grid leak,
interchangeable fixed con-
denser and rotary series -
parallel switch shown here
could easily be made up
by you at the cost of a few
pence. Further, you will
have the added satisfaction
of using apparatus which is
entirely home-made.

Gilbert Ad,
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Get " STERLING" Components
they will give the results desired

These Condensers make tuning a pleasure
" STERLING " SQUARE LAW VARIABLE AIR CONDENSERS.-These Condensers have
specially shaped vanes ; permit of exact tuning ; have a straight wavelength curve, thereby
giving uniform wavelength variation ; and possess practically zero minimum capacity.
The end plates are arranged for either horizontal or vertical mounting.

Capacity With Veinier Adjustment Without Vernier
s FOR PANEL MOUNTING IN METAL CASE WITH FOR PANEL

as Illustrated IVORINE- DIAL MOUNTING
.0002 5 mfd. ...  No. R 2724 ... £1 3 0 No. R 2733 . . £2 2 6 No. R 2729 ... £1 0 0
.0005 mfd. ... No. R 2725 . . £1 5 6 No. R 2734  £2 5 0 No. R 2730 ... £1 2 6

.00i mfd. ... No. R 2726 . £1 10 6 No. R 2735 ... £2 10 0 No. R 2731 ... £1 7 6

The most effective Anode Reaction Units obtainable
" STERLING " ANODE REACTION UNITS (Patent applied for).-An effective method of
coupling valve anode circuits and of introducing reaction. Gives extremely fine adjustment.
The adapter may be permanently fixed to the instrument, horizontally or vertically, and
reaction units clipped on for various wave ranges.
No. R 2710-Complete with adapter. For broadcast wave -range (280 to 500 metres) ... £1

Without -Adapter.
No. R 2711-For British Broadcast (28o to 500 metres)
No. R 2712-For Aircraft Telephony and Dutch Concerts (boo metres to f600 metres) ... 12/-
No. R 2713-For high wave Continental Telephony (1400 metres to 3000 metres) 12/-

A Variometer which tunes from 250 to 2725 Metres
" STERLING " HIGH-GRADE VARIOMETER.-Unique design ; electrically and mechanically
efficient; very selective tuning; inductance ratio 9.1 ; rotor and stator windings brought
out to separate terminals for connecting in series or parallel to cover various 21wave -ranges as below ; complete with Dial and Knob ...

WHEN USED ON 100 -FT. AERIAL
FOR AERIAL TUNING. In conjunction with .0005 mfd. fixed condenser or direct to aerial as reqnired.
RANGE 25o to 2725 metres.
FOR. CLOSED CIRCUIT, DETECTOR, OR ANODE CIRCUIT TUNING. In conjunction with either a
.0002 mfd. or a .0006 red. fixed condenser, as required. RANGE 255 to 2650 metres.

A Range Chart supplied with each Variometer.

This Switch simplifies the operation of above Variometer
" STERLING " UNIVERSAL MULTIPLE SWITCHES.-Innumerable combination contacts
can be arranged by moving the screws on the drum into various holes. The end -plates are
drilled for mounting as desired.
No. R 2838-(3 way), 24 screw posi-
tions and 6 contacts, as illustrated 10/- No. R 2837-(5 way), 40 screw posi-

tions and io contacts 14/'
The one illustrated is suitable for use with the Variometer described above.

Obtainable from all Electrical Dealers and Stores.

STERLING TELEPHONE AND ELECTRIC CO., LTD.,
Manufacturers of Telephones and Radio Apparatus, etc.

Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W.1.
Telephone : Museum 4144 (7 lines). Telegrams : " Cucumis, Wesdo, London."

Birmingham : Cardiff: Glasgow: Manchester : Newcastle -on- Tyne : Works :
15o, Edmund St. so, Park Place. 33, Robertson St. 14, St. Peter's Sq. 21, Mosley St. Dagenham, Essex.

Printed for the Proprietors, RADIO PRESS, LTD., Devereux Court, Strand, W.C.2, by THE AVENUE PRESS (L. lipcott Gill & Son, Ltd.), 55-57, Drury
Lane, Landon, W.C.2. Published on Wednesday of each week at 3, Daft Court, Fleet Street, London, E.C.4. Address for Subscriptions and Editorial
Communications:-Devereux Court, Strand, London, W.C.2. Advertisement Managers :-T HE SCHEFF PUBLICITY ORGANISATION, LTD., 125, Pall Mall,
London, S.W.1. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rates :-32/6 per annum, 16/3 far six
months, post free. Sole Agents for Australasia :-Goanoa & GOTCH (Australasia), LTD. For Canada :-IMPERIAL NEWS, LTD. For South Africa :-

CENTRAL NEWS AGENCY, LTD.
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A Selective Broadcast "Peanut" Receiver.
By A. D. COWPER, M.Sc
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This book shows you how
to make, using the ordinary
simple household tools, rheo-
stats, condensers - fixed
and variable, resistances, low
frequency transformers,
high frequency trans-
formers, tuning coils of every
description, potentiometers,
switches of every form, cry-
stal detectors, grid leaks,
valve panels, etc.

THERE are often quite
a number of Com-
ponents which the

average Experimenter can
make tolerably well if he is
only shown how to make
them. Although every
15E11 of MODERN WIRELESS
AND WIRELESS WEEKLY COD
tains a number of useful
constructional articles dealing
with small components, it will
be obviously more useful to
have all the information in
one book.

Every Component neces-
sary for an -up-to-date Re-
ceiving Set is fully described
and illustrated with diagrams
and working drawings.

133 pages and 184 illus-
trations - can you afford
to be without a Book like
this ? The first component
you make will save the cost
of the whole book. Call in
and examine it at your
Bookseller-he has 17 other
Radio Press Books on sale,
or send 2s. 8d. for a copy
(post free) to the Publishers,
Radio Press, Ltd. Devereux
Court, Strand, W.C.2.
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Why not exercise your
own ingenuity ? The
crystal detector, grid leak,
interchangeable fixed con-
denser and rotary series -
parallel switch shown here
could easily be made up
by you at the cost of a few
pence. Further, you_will
have the added satisfaction
of using apparatus which is
entirely home-made.
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Wireless Weekly

Some Personal Remarks to Our New
Readers.

ALARGE number of new readers have
joined us in the past few weeks, and to
these I would like to give a very hearty

welcome.
The prestige of this journal has steadily

increased, and although it is impossible to
satisfy everyone, yet, judging by our sales, we
are pleasing a very large number, and while
the result is gratifying to ourselves, we are
ever anxious to keep in the closest touch with
the desires and feelings of our readers..

Those who have recently joined us will
already have some indication of the lines on
which our journal is conducted. Our. policy
is a progressive one, and many important
developments have been published for the first
time in our pages, and in many cases by
members of our staff. This progressive
policy has been steadily building' up 'a high
reputation, and it is my intention to see that
this reputation is maintained.

Many sound ideas, suggestions and develop-
ments have emanated from Wireless Weekly,
and although in the passage of time
and the transference of information the
original source becomes obscured, yet __our
" constant readers " have the satisfaction of
knowing that we will never let them down. If
there is anything worth hearing about, they
shall not only hear about it, but be the first to
hear about it.

I have surrounded myself by a very capable;
original, and experienced staff, and equally
capable contributors. We are all wireless
people, and we take the greatest care to ensure
that everything we publish is accurate and
absolutely technically correct.

January i6, 1924

It has been suggested that a decrease in
the price of Wireless Weekly would
result in an increase even beyond our present
number of readers. No such reduction could
be possible without changing the whole
nature of the journal, and we are following an
ideal. The success of the journal is ample
proof that there is a large public to which
this class of journal appeals, and we intend to
go forward and try and improve it in the
pursuit of our ideal. Suggestions from
readers are always most acceptable ; criticisms
are treated with the greatest consideration and
sympathy.

We want every reader to feel a certain
natural pride when he replies to the question
" What paper do you buy ? " The fact that an
experimenter buys Wireless Weekly is ample
proof that he has passed the initial stages,
that he is keen, that his interest is a real
tech-nical one, and that he is essentially a
progressive experimenter.

To those who have so loyally supported u.
"in the past, I wish to give my assurance thin.
I intend to do everything possible to maintain
and improve the quality and usefulness of this
journal.

If you have any criticism, please write we
a personal letter. If such a thing is possibi,-,
I take a greater interest in Wireless
Weekly' than in any other of the publica-
tions -of Radio Press, Limited. Whether it is
because of the fine type of experimenter to
whom the paper goes, whether it is the closer
sympathy of ideas, or whether it is because
we' meet oftener, I do not know, but the fact
remains that my greatest interest is in the
continued satisfaction of the readers of this
journal.

In concluding these personal remarks, I wish
both old and new readers a very successful
New Year, both in wireless and all other
matters.

JOHN SCOTT-TAGGART.

We have received a Korland valve for test and do not recommend this product to our readers.

170
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SIX LECTURES ON DUAL
AMPLIFICATION

No. VI.

By JOHN' SCOTT-TAGGART, F.Jnst.P., Editor.

The concluding lecture of a series of six which began in Vol 3, No. 1.

A Two -Valve Dual Circuit,

N Fig. 23 it was explained
Ihow, by using a transformer

with a tuned. secondary, it was
possible to use a two -valve circuit
involving a. stage of high -fre-
quency amplification, the, use of
the second valve as a detector,
and the use of the first valve as a
low:.frequency amplifier on the
reflex 'principle.

Another neat method which has
been suggested by Mr. Cowper is
embodied in a circuit which I
have arranged in Fig. 29.

Fig. 29.-A special dual circuit.

It will be seen that the first
valve VI acts as a high-frequeney
amplifier, and that the second
valve acts as the detector,' a leaky
grid condenser C5 being pi'ovided.
The rectified currents pass
through the primary Ti of the
step-up intervalve transformer Ti
T2, the secondary of which is in-
cluded both in the aerial and grid
circuit of the first valve. It will
be seen that in this circuit tele-
phones T are connected in the
anode circuit of the first valve,
after the circuit L2 C2 ; that- is to
say, the telephones come next to
the high-tension battery B2,
whereas in the ST150 and the
ST75 circuits, the telephones
come next to the anode of the
valve, and between the anode and
the tuned -anode circuit; this
latter connection renders the cir-
cuit a little difficult to operate,
particularly when fine adjustment
of reaction is being made,
although when a loud -speaker is

-0-0-0,9.4..-4--"

employed there should be no
trouble.

If, on the other hand, we con-
nect the telephones next to the
higli-tenSion battery, in a circuit
of the STi5o or ST75 type,
the low -frequency potential differ-
ences across the telephones will
be communicated through the
grid condenser to the grid of the
second valve, where the potentials

 will be amplified. Both valves, in
this case, would act as low -fre-
quency amplifiers, and there
would be a chain of low -frequency
reaction, which has already been
explained. You must either have
a chain of lOw-frequency ampli-
fication, in which case low -fre-
quency self -oscillation is almost
inevitable or else you must try
and get a reverse reaction effect,
which would merely tend to
weaken the signals.

As a matter of fact, low -fre-
quency buzzing, due to self -
oscillation at low -frequency, is
usually obtained in any case when-
ever there is a chain of low -fre-
quency amplification. In order
to break the chain, the tele-
pl ones, or loud -speaker, are
placed next to the anode of the
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first valve in the ST' so and
ST75 and other circuits which
are derivatives of these.
Preventing Low -Frequency Oscil-

lation.
In Fig. 29 is an interesting

method of preventing the chain of
low -frequency amplification. This
method consists of short-circuit-.
ing the low -frequency potentials,
which, in the ordinary way,
would tend to be applied to the
grid of the second valve. . This
short-circuiting is accomplished
by the use of a high -frequency
choke coil L3, which' is connected
in the position shown.

The high -frequency potentials
across L.2 C2 are communicated
to the grid of the second valve,
through the condenser C4, and
then through the condenser C5.
The .leak is provided by R3, an,d
any excess of electrons will flow
from the grid, through R3, and
down through the high -frequency
choke L3, back to the filament!.

The high -frequency choke..: L3,.
which, on the broadcast wave-
band, may be a No. 200 honey-
comb coil, does not act as a short-
circuit for the high -frequency
currents, but it does prevent any

Fig. 30. Pictorial form of Fig. 29.
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low -frequency potentials estab-
lished across the telephones T
from being communicated
through C4 and C5 to the grid
of the second valve.

Fig. 31.-The ST118 Circuit.

The low -frequency potentials
across the telephones T are com-
municated through the inductance
coil L2, just as if the latter were
an ordinary wire connection.
They then go happily through the
condenser C4, optimistically hop-
ing that they will be impressed
through C5 to the grid of the
second valve. When, however,
they get to the top of L3 they
are short-circuited, because L3,
having practically no resistance,
may be treated as an ordinary
connecting wire in so far as the
low -frequency currents are con-
cerned. There will therefore be
no potential difference across L3
due to the low -frequency currents.

This, of course, is all very
colloquial, but the reader will
understand what is meant. We
may consider the analogy of a
,rushing torrent which travels
down a mountain and which goes
along happily until suddenly it
comes up against a large
crevasse, which, to the ordinary
eye, might be invisible. Instead
of jumping across the crevasse
and proceeding on its way, the
torrent merely falls into the
crevasse, which corresponds to
the choke coil L3. The high -fre-
quency currents, however, have
not time to drop down the
crevasse, but go straight on;
this corresponds to the high -fre-
quency currents, finding the im-
pedance of L3 ,too great, pass
straight on to the grid of the
second valve.

These analogies, of course, are
only very rough, but may help
the reader to understand the pur-
pose of the choke coil L3.

It might, of course, be asked :
" Why is itnecessary to have a
second condenser C5 with a grid -
leak R3? " The answer to this
is that if this condenser were not
in circuit, there would be no grid -
leak, or at any rate the gridleak,

which would be provided by L3,
would have negligible resistance,
and therefore there would be no
accumulative rectification effect
which is so essential. The con-
denser C4; of course, is neces-
sary, because otherwise the high-
tension battery B2 would simply
short-circuit through T, L2 and
L3. The condenser C4 has no
other purpose whatever.

Fig. 3o is a pictorial represen-
tation of the Fig. 29 circuit.
Suitable Values for Components.

The inductance Li may consist
of too turns of No. 26 gauge
double cotton covered wire,
wound on a cardboard tube
31 ins. diameter, tappings being
taken at the 3oth, 45th, 6oth,
75th and tooth turns. Alterna-
tively, a No. 5o or No. 75 honey-
comb coil will be suitable. The
condensers CI and C2 are vari-
able and have a maximum capa-
city of o.00o5 µF. The con-
denser C3 has a value of 0.001
µF, while C6 has a value of 0.002
µF ; the condenser C4 has any
value from 0.0003 µF upwards,
for example 0.002 µF. The con-
denser C5 is the usual grid con-
denser of 0.0003 µF capacity,
while R3 has a value of 2

megohms, or is variable. The in-
ductance L3 is a No. 200 honey-
comb coil ;" the inductance L2 con-
sists of 7o turns of No. 26 gauge
double cotton -covered wire wound
on a cardboard tube 3 in. in dia-
meter, tappings being taken at
the 3oth, 5oth and loth turns;
alternatively, a No. so or 75
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honeycomb coil might- be
employed.

Three -Valve Dual Circuits.
Three -valve dual circuits may

be of two distinct types; the first
type involves the addition of one
stage of low -frequency amplifica-
tion to a two -valve dual circuit,
and the other type involves two
stages of high -frequency ampli-
fication, It is not possible, in
the scope of the lectures here
given, to go deeply into the ques-
tion of three -valve dual circuits.
It is, however, proposed -to
describe two successful circuits of
special interest. One of these is
the ST118, which is the latest
STioo followed by, a stage of
low -frequency amplification, and
the other is the ST151, which is
a stage of low -frequency ampli-
fication added to the STI50.

The ST1I8 Circuit.
This circuit will give very loud

signals. Three stages of low -fre-
quency amplification follow the
rectification by means of a crystal
detector. The first valve acts
as a high -frequency amplifier
and reaction is obtained by
coupling L2 to Li. The circuit
is an STtoo followed by an
additional stage of low -frequency
amplification, and the writer has
found no difficulty in managing -a
circuit of this description.

This circuit is illustrated in
Fig. 31.

Values of Components.
The condenser C3 .might be a

variable condenser of o.00i ktF

Fig. 32.- Pictorial form of Fig. 31.
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Fig. 33.-ST151 Circuit

capacity, whilst fixed condensers
of different values might be
tried across Ti and T3. A
too,000 ohms resistance is con-
nected -across the grid of the first
valve and the positive terminal
of the filament accumulator.
Another too,000 ohms resistance
might be connected across T4 and
still another across T6. This, how-
ever, should not prove necessary.

An important point is the pro-
vision of the battery B3 of about
4 to 9 volts. This battery is for
the purpose of giving the grids of
the last two valves a negative
potential to prevent distortion due
to grid currents.

The inductance Li may consist
of too turns of No. 26 gauge
double cotton -covered wire,
wound on a cardboard tube 3 in.
in diameter, tappings being taken
at the 3oth, 45th, 6oth, 75th and
tooth turns. Alternatively, a
No. so or 75 honeycomb coil may
be used. The inductance L2 Con-
sists of 70 turns of No. 26 gauge
double cotton -covered wire,
wound on a cardboard tube 3 in.
in diameter, tapped at the 3oth,
5oth and 7oth turns, or alterna-
tively this may be a No. 5o or 75
honeycomb coil. The condensers
CI and C2 have a capacity of
o.0005 µF, and C4 a capacity of
0.05 p,F.

The ST151 Circuit
Another useful three -valve -cir-

cuit is ilhistrated in Fig. 33; the
pictorial form of which is given
in Fig. 34.

The STI5t circuit is the three -
valve form of the STI5o. In-
stead of connecting the loud-
speaker, or telephone receivers,

in the anode circuit of the valve,
we have the primary T3 of the
step-up intervalve transformer
T3 T4. The primary T3 is
shunted by a condenser C4 of
0.002 µF capacity. The
secondary T4 is connected in the
grid circuit of the third valve,
which acts as an ordinary low -
frequency amplifier.

In the grid circuit of the third
valve, a grid battery B3, which
may have any value from 3 volts,
to 9 volts, is so arranged as to
give the grid a negative potential.
The loud -speaker LS is included
in the anode circuit of this valve,
and a fixed condenser is con-
nected across the loud -speaker.

As in the STI5o, the con-
denser C2 may be variable, in
which case a value of o.00t
w'll be found suitable.

Wireless Weekly
In both this and the STI5o

circuit, the, variable condenser for
tuning the aerial circuit may be
in series with the aerial. A
too,000 ohms resistance may be
connected across the grid and fila-
ment of the first valve if there is
any tendency to self -oscillation.

Values of Components
The inductance Li may consist

of 5o turns of No. 26 gauge
double cotton -covered wire.
wound on a cardboard, tube 31
in. in diameter, tappings being
taken at the loth, 15th, 20th, 25th,
3oth, 35th, 4oth and 5oth turns,
or alternatively it may be a No.
25, 35 or so honeycomb coil. L2
may consist of 70 turns of No. a6
gauge double cotton -covered wire
wound on a cardboard tube- 3 ins.
in diameter and tapped at the
3oth, 5oth and loth turns, or may
be a No. 5o or 75 honeycomb coil.
CI and C3 may have a capacity of
o.0005 µF ; C2 a capacity of 0.001
µF ; C5 a capacity of 0.0003 µF ;
C6 a capacity of o.o5 µF ; and
R4 a value of 2 megohms.

Conclusion
The reader of these notes on

dual amplification will realise that
it is not possible in the short
space available to give more than
an outline of dual amplification
circuits. It is, however, the
author's intention to write a
further series of articles dealing
with the 'matter in much greater
detail, and these articles will
appear very shortly in Wireless
Weekly.

The articles which have already
appeared will shortly be published
in book form.

Fig. 34.-Pictorial form of STI51.
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Oh, Those Wavelengths !
SOME short time back I said

that I anticipated they would
not long be content to let the

new wavelengths remain un-
changed, and, behold, they have
been and gone and done it.
Radiating Rupert, poor fellow,
has had a very bad time of it.
So have we. On the Sunday
afternoon after they had come
into force he set out to search for

'2LO. One imagines him sitting,
his coat off and his sleeves rolled
up, with a fixed look of grim
determination upon what he is
pleased to call his face. When I
switched on at five minutes past
three in the afternoon the task
had begun. He was still in the
stage of a great majestic sweeps
with his condenser. He always
begins like that; it is his method
of searching. The resulting
howls take one back to boyhood's
days when a wonderful whistle
called the " Devilene " could be
bought for a modest sixpence.
Incorporated in its interior was a
kind of screw propeller which re-
volved as one blew. The harder
you blew the faster it went and
the higher was the note that it
produced. Armed with this you
could terrify unsuspecting folk
out of their lives by a sudden
blast which began as a low croon
and ended as a piercing shriek
like that of a lost soul. Do you
remember it?

Later in the afternoon the
sweeping movement gave way to
little short jerks. This meant
that he was really sure that he
had found the transmission, and
that nothing now remained but
to accomplish his fine tuning. At
five o'clock when the station
closed down he was still going
strong. Directly it opened
again at 8.3o in the evening
Rupert was off his mark like a
sprinter at the sound of the
pistol. He worked hard during
the whole programme, especially
in the five minutes' interval

before the 10 o'clock time signal,
when, not realising that the
station had closed down, he
thought he had lost him and
made frantic efforts to pick him
up again. Manfully did he
strive till the very end, one of
his best howls coming in the
middle of God Save the King.

The Psychology of Rupert.
Rupert, Pam afraid, is typical

of a very large class of disturbers
of the ether-the people who are
never content to let well alone.
No matter how good their tuning
may be they are always thinking
that it might be improved. This
is a very laudable spirit, a fine
manifestation of the divine dis-
content, but it is pretty rough
on peaceful citizens in the
neighbourhood who, feeling sure
that their own sets are blame-
less, have to grin and bear the
ghastly obligato to the best
tunes provided by the local
Ruperts.

The worst of it is that you are
completely helpless so far as
counteracting their efforts goes.
Wave traps will deliver you from
the attentions of even nearby
spark stations, but there is no
trap devised by the mind of man
that will furnish Rupert with the
drain in which he so richly
deserves to be placed head down-
wards. The man himself is
incorrigible. Despite all that
has been written in papers of
every kind he will not believe
that his little set can do any
harm. Should you be present
when he is tuning in and venture
to remonstrate with him for
squealing he will give you such
a smile as would say, " My dear
fellow, don't be silly. You
needn't tell me that anyone else
can hear those little squeaks."
And nothing that you can say or
do will disabuse his mind of its
fixed idea. 'Tis the old story :
one's own set, like one's children
and one's dog, can do no wrong.
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The Radio Fascisti.
The only solution so far as I

can see lies in the formation of a
kind of Radio Pascisti, a body
of stout and high principled
fellows banded together under
fearsome oaths for the extirpa-
tion of oscillation-or oscillators.
Garbed in strange robes of white,
to typify their own innocence,
they would repair once a week to
their place of meeting, passing
the doorkeeper only if they could
remember the secret motto
" every reaction provokes an
equal and opposite action." At
the meeting place would be dis-
played the banner of the order,
St. George armed with a poten-
tiometer staying the dragon of
radiation. The secret hand clasp
of the order might take the form
of a grip accompanied by slight
movements of the wrist from side
to side like those of a confirmed
condenser wangler. On receiv-
ing this sign from one not known
to belong to the brotherhood you
would query " Pip," where-
upon if he were really an initiate
he would reply " Squeak."
Recognition would then be com-
plete.

At their meetings the members
would settle down to the opera-
tion of direction finders. Then
having marked down their
quarry, they would repair to his
house, haul him forth gagged
and bound into a fast motor cat,
and drive him to some lonely
spot miles from anywhere. He
would be slowly roasted at the
stake to the accompaniment of
the howls and wails of the
assembled throng. It is only
by some such drastic means that
the freedom of the English ether
can be assured. Whoever
organises the Radio Fascisti can
put me down as the first and
most bloodthirsty of its members.
Rupert, I think, will roast very
nicely.

This Terrible Wireless.
I have just read in a perfectly
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good daily paper a sad little
announcement. An American
citizen has been sent to an asylum
upon the complaint of his Wife
that wireless has unhinged his
mind. A terrible thing, this
wireless.

This unfortunate American
gentleman began by being
harassed by his neighbour's loud-
speaker (I mean his wireless loud-
speaker, of course not . . .) He
got him to whatever they call a
police court over there, and
sought an injunction. The
magistrate told him to run away
and not be silly. Enraged, he
repaired to the nearest wireless
shop, where he ordered the
biggest receiving set that could
be bought. If he could not
injunct the harassing neighbour
he could at all events drown him.
But that is a game at which two
can playa The rivalry grew
apace, each striving to outdo the
other. If the harasser went
forth and purchased a mighty
high-tension battery wherewith
to ginger up his note-mags the
harassed bought one yet bigger.

IT always improves the look
of home -constructed apparatus
if one letters the terminals, so

as to show clearly the connec-
tions which belong to them. On
the large boxed -in set containing
a considerable number of ter-
minals -and switches it is as well
to do so, for even the best of us
may have moments of mental
aberration in which a wrong con-
nection may be made if there is
nothing to guide the eye.

Engraving is not a thing that
the average inan can do neatly
for himself, and it is rather an
expensive business to have panels
lettered in this way. What, how-
ever, he can do, is to provide
himself with a set of small letter
punches, which can be purchased
at no great cost from any- tool
maker. The whole alphabet will
not be required, for there are
many letters which have no place
on the wireless! set. Those
actually - needed are :7-A C D E
GHILOPRS T, thirteen in
all.  To these may be added a
set of numerals from i to o to
enable WaVeleng-ths, approximate
or calibrated, to be stamped
upon the holders of inductance
coils. It will also be necessary
to have a punch which_ makes a

Ordinary valves gave place to
the power variety and these
again to transmitting valves of
greater and greater size. Volt
capped volt, amp. was answered
by amp. But the .pace was too
hot to last. One of the combat-.
ants was bound to crack under the
strain. Eventually the harassed
went silly and the harasser,
the victory won, was able to Vine
clown his set so that once again
he could hear himself think.
Verily America is the land of big
things. It is a terrible affair
when superman meets superman

Never Satisfied.

Do you suffer, as most of us
wireless folk .do, from what I
may call constructitis? . You
know what I mean-. You make
up the most beautiful set that
ever was, embodying in it every
possible improvement of the
latest type. It is a lovely thing,
a joy to look upon, -a pleasure to
work with, a source of just pride
when your friends come round.
But somehow it won't do. Little
things that might have been done

rather better begin to suggest
themselves quite early. You
make alterations here, additions
there. At the end of a month
the thing, once _neat and ship-
shape, is a medley of excres-
cences. There are holes in the
ebonite -with nothing fitting into
them. The symmetry of the ter-
minals is broken up by new-
comers. Wires straggle for-
lornly all over its once tidy
panels.

" This," you say, " will never
do." You fare forth to purchase
yet more ebonite. You rebuild
the- set embodying all the gad-
gets that have been added. Once
more it is a thing of beauty
But what happens at the end of
another month? Has it not
become as unsightly as ever?
Are there not bits and pieces
everywhere? Do you not con-
template rebuilding-? It has ;
there are; you do. What I want
to find is an ebonite maker who
requires a partner. It must be
great fun !

WIRELESS WAYFARER.

Lettering Panels

single stroke. This is used to
make the minus sign and for the
hyphen which separates the
maximum and the minimum
wavelengths of coils. It will also
make the plus sign 'quite easily
one simply makes a horizontal
mark and then a vertical one,
bisecting it at right angles.

With ebonite of good quality
these punches are quite simple
to use. Lay the panel to be
marked upon a level piece of
hard wood, place the punch in
its proper position, taking care
to see that it is upright, and tap
it sharply with a light hammer.
In order to be able to use auto-
matically exactly the right
amount of force with the hammer
it is as well before starting upon
the panels themselves to have a
little practice upon a few pieces
of scrap ebonite.

Once the letters have been
punched they can be filled neatly
with white lead. A Panel lettered
in this way will . make an
extremely neat job.
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If it is not desired to go either
to the expense of purchasing
punches or to the trouble of
using them, certain important
terminals can be marked quite
plainly in a simple way. Take
a 2 or 3B.A. drill and make
shallow hollows in the panel
close to the terminals to be
marked. These can then be filled
in with enamel, distinctive
colours being used for the.
various classes. Red should
always be reserved for positive
and blue for negative. Grid
terminals may be white and those
connected to plates green. If
one uses yellow to denote low-
tension and brown for high-
tension, battery terminals can be.
plainly marked by means of a
pair of spots placed, on each.
Thus, L.T. - would be denoted
by a yellow- spot and a blue spot
together, whilst a red spot,
accompanied by a brown, would
be the distinguishing- mark of
H.T. positive.

R. W. H. _



Wireless Weekly January 16, 1924

An

Crystal
Receiver

By A. S. CLARK.

.a...0,0,..0 -.....a. ...0...4:1

THIS receiver is variometer-
tuned, and permits the
addition of loading coils for

wavelengths other than broad-
casting. The components are
mounted on a wooden panel 12
ins. by 9 ins. by 1, in:, which is
itself mounted upon battens
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Fig. 2.-The wiring arrangements.
9 ins. by i in. by 1 in. This
baseboard is stained and var-
nished before mounting the ter-
minals and various components,
and the general appearance of
the receiver much depends upon
care taken in the general finish
of this board, and is shown in
Fig. i.

Components and Materials
One single pole single throw -

over -switch, for earthing the
aerial when the set is not in use.

One crystal detector, prefer-
ably of the enclosed type in order
to protect the crystal from dust.

One terminal board. This may
be either purchased complete or
may be constructed from ebonite
8 ins. by i in. by f in. Eight
holes should be drilled i in. apart,
the two end holes being 1 in.

Fig. 1.-The completed instrument as seen from the top of the panel.

from the ends of the ebonite.
Six terminals are mounted in the
six centre holes, the end holes
being used to fix the panel to the
baseboard, after clearance holes
have been drilled for the shanks
of the terminals.

One variometer, to be either
purchased complete or made up
in exactly the same way as
described for the aerial tuning of
44 A Two -valve Broadcast
Receiver," described in the first
issue of Modern Wireless. The
stator consists of a cardboard
tube 4 ins. 'in diameter by 31 ins,
wound with 25 turns of No. 26
S.W.C.-d c. c. copper wire,
whilst the rotor consists of a
cardboard tube 31 ins. in dia-
meter by i 2 ins. wound with 24
turns of the same gauge wire.
The spindles are mounted, in the
usual manner, and the windings
are connected in series.

Six terminals.
Quantity of No. 18 tinned -

copper wire, and systoflex.
Wiring

The set is wired up with
No. 18 tinned -copper wire
slipped into good systoflex. All
joints are soldered, as are also all
wires to the terminals. Fig. 2
illustrates the positions of the
components, and also shows
clearly how the components are
wired, whilst Fig. 3 is a theoreti-
cal circuit diagram.

The Loading Coils
These coils, when used, are

placed across the two terminals
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marked for them in the wiring
diagram. The coils may be un-
mounted slab, basket, honey-
comb, or any similar type of
coil. When purchased they
should be bought for wave-
lengths approximately ioo metres
below the wavelength re-
quired, the deficiency of wave-
length being made up by the
variometer; it may even then be
found necessary to remove some
of the turns from the coils before
the wavelength desired is
received. Should this be the
case, about five turns should be
taken off at a time until the
required wavelength is obtained
by the tuning of the variometer.
A honeycomb coil consisting of
35o turns of 22 gauge d.s.c. wire
on a former 2 ins. by i in. was
found, in the writer's case, to be
about the right size for Paris.

When the set is being used for
broadcast reception, 'for which it
is primarily intended, the loading
coil terminals are short circuited
by means of a piece of wire or
brass strap.

5

LOADING
E COIL TERMINALS.

Fig. 3.-The theoretical circuit.
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How to Design Your Own Set
No. VI.

By PERCY W. HARRIS, Assistant Editor.

The sixth article of a series which began in the first number of this volume.

Design of Valve Detector Units
The valve detector can be used

in two different ways. We may
first of all use the grid condenser
and leak method, the principle of
which has 'been "described oh
numerous occasions, in wireless
books, or. we may use the less
well-known potentiometer method
without any grid condenser.
Practically any valve will give
results as a detector when used
with the grid condenser and leak,
although some valves are much
better than others in this regard.
The first figure this week shows
a simple detector circuit without
reaction. The gridleak L is con-
nected across the condenser G.C.
The point A is shown disconnected.
G.C. is usually chosen to be of a
value of 0.0003 IAF, although a
slight variation either side of this
figure does not greatly affect the
efficiency of the set. The leak L
is best of 1 to 2 megohms for the
Ordinary receiving valve and can
with a slight advantage be vari-
able. Fortunately several good
variable gridleaks are now avail-
able upon the market. In the
majority of cases, however, per-
fectly satisfactory results will be
obtainable with a fixed gridleak,
but unless this is of proper value
(and you can only be sure of this
by buying a reliable make) the
efficiency of the set will be
seriously impaired.

Considerable importance at-
taches to where the point A is
connected when the gridleak is
joined up as shown. It can be
joined to B., Bo or D ; the least

-efficient point is B,, for when so
connected the grid will normally
have a negative bias upon it,
which is not advisable for detec-
tion. Good results are often
obtained by joining it to B2, which
gives the grid a normal zero
potential, but in the great
majority of cases it is better to
connect it to D, which places a
positive bias upon the grid, aiding
the detection considerably.

Alternative position for Gridleak
The gridleaks can be alter-

natively connected between the
grid and the filainent (either to
B2 or to D), and indeed when the
detector is used in a circuit pre-
ceded by a stage of high -fre-
quency, using either the tuned
'anode choke or, resistance capa-
city coupling, it is essential that
the gridleak shall be so con-
nected, otherwise the condenser,
which in such circuits serve the
double purpose of a detecting
grid condenser and also a stop -

Fig. 1.-A simple valve detector
circuit without reaction.

ping condenser for the high-
tension, will be useless for this
latter purpose, allowing the
high-tension from the plate of
the previous valve to reach the
grid and make it inoperative.
In a circuit such °as that shown
in Fig. 1 there is nothing to
choose in efficiency between the
two methods.

Connection of the High -Tension
Battery to the Low -Tension

Battery

In a single -valve circuit such
as that illustrated in Fig. t, the
negative side of the high-tension
battery can be connected either
to D + or 7 - of the low-ten-
sion battery. There is some
slight advantage in connecting it
to D, as in this way the voltage
of the low-tension accumulator
or battery is added to that of the
high-tension, giving a slightly
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higher plate potential. In all
Wireless Weekly and Modern
Wireless circuits the negative of
the high-tension is always con-
nected to the positive of the low-
tension. It is important to point
out here that whichever method
is used, it must be adhered to in
all units that are working ta-
g -ether. For example, if one is
using a single -valve detector
circuit such as that shown
followed by a note magnifier
working off the same high-tension
battery, the connection- must be
the same in both cases. As it is
often desired to use a note
magnifier described in Wireless
Weekly or Modern Wireless with
a detector described in a previous

-issue, sets are always , so
designed.

Detection by the Grid Potentio-
meter method

Fig. 2 shows how a single
valve detector can be arranged so
that detection takes place by
potentiometer control of the grid.
This method requires a valve
specially suitable for the purpose,
and works considerably better on
such -valves as the R4B, Q, QX
and soft Dutch valves, than on
the usual " general .purpose "
valves. Such a method cannot
conveniently be used on a
detector valve following a high-

- frequency amplifier using a tuned
anode choke or resistance
capacity coupling, but it can be
quite satisfactorily used as the
detector following a transformer
coupled stage of high -frequency.
Indeed when using several stages
of high -frequency, it is probably
the better method, for there will
be far less likelihood of the grid
being paralysed by very strong
signals, which sometimes Occurs
when using the gridleak and con-
denser method in certain circum-
stances. I am at present con-
ducting experiments in detecting
valves using the potentiometer
method and hope to give some
interesting details later.
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Detector Valves using Reaction
In the great majority of cases

the designer will probably desire
to use reaction from his detector
valve. In such cases it is im-
portant that the reaction coil be
connected between the plate and
the telephones, as shown dotted
in the figure and not after the
telephones. The reaction coup-
ling can be taken either on to the
aerial coil or on to some other
tuned circuit between the aerial
and the detector if there are one

.or more stages of high -frequency
amplification.

Choice of Reaction Coils
The size of the reaction coil is

very important, and is not given
the attention it deserves by the
beginner. It is not possible to
say the best size of reaction coil
to use with a particular wave-
length, for this size depends upon
one or more of the following
factors :-

(i) Particular valve used.
(2) Electrical properties of

aerial (if used directly on
to the aerial).

Whether or not, when re-
action is taken from the
detector to the aerial,
there are any stages of
high -frequency preceding
the detector.

Whether the coil is to be
tuned with a variable con-
denser (shown dotted in
the diagram).

(5) High tension voltage used,.
(6) Value of gridleak.
There are certain other factors

which also have a bearing on the
subject.

How to know whether you have
chosen a correct Reaction Coil
You can tell whether the re-

action coil is suitable by care-
fully noticing the effect of
tightening the reaction coupling.
(Make these tests outside the

 broadcasting hours or you will
cause interference to your neigh-
bours.) If, when you bring the
reaction coil up towards the coil
upon which it is acting, there is
a gradual -increase of signal
strength and you pass into
oscillation quite gradually, and
if, furthermore, there is no
" backlash," your coil is suitably
chosen.

" Backlash " needs a little
explanation. Bring your re-
action coil up to your tuning coil

(3)

(4)

until the set starts to oscillate.
Do this very gently. Now bring
the reaction coil away again and
notice whether the set stops
oscillating at the same coil angle
as it started. If the coil is un-
suitable you will find that the coil
has to be withdrawn quite con-
siderably before oscillation stops,
and to start it oscillating again
has to be pushed forward right
past the point at which oscilla-
tion stopped when it was with-
drawn. Usually this indicates
either unsuitable high-tension
voltage or more frequently too
large a reaction coil. Too small
a coil will, of course, prevent the
set oscillating even when the
coupling is as tight as you can
make it.
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Fig. 2.-A single valve detector
circuit with potentiometer control

of the grid.

Oscillating properties of Valves
Some valves oscillate far more

readily than others and on a much
lower plate potential. The V 24
QX, Peanut and Soft Dutch
valves oscillate quite readily. The
V 24 valve- in particular is noted
for this, and will oscillate quite
freely on as low as 6 volts when
placed in a suitable circuit. The
ordinary hard R valve requires
considerably more high-tension to
make it oscillate.

The Design of High -Frequency
Amplifiers

While a whole series of articles
could be written on the design of
the high -frequency portion of a
wireless receiver, the essential
points can be covered in a com-
paratively short article.

First and foremost it is neces-
sary to remember that if more
than one stage of high -frequency
is used, most elaborate precau-
tions are required' to avoid self -
oscillation. In the last twelve
months many special circuits
have been published which aim
at enabling multi -stage high -
frequency amplifiers to be built
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and handled with ease, without
the set bursting into oscillation
whenever one approaches the
point of accurate tuning, but
none of them have become popu-
lar. The best known of all is
the " Neutrodyne," which works
quite satisfactorily with two
stages of high -frequency, but
becomes unmanageable when
more stages are added. Seeing
that a carefully designed ampli-
fier along conventional lines can
be made to work satisfactorily
with two stages, many people
have not thought the elaboration
of the new design worth while.

Methods of High-Freqt ency
Amplification

We can divide the methods of
high -frequency amplification into
three main divisions-trans-
former coupling, tuned anode
coupling and resistance capacity
coupling. Sub -division of each
of these three headings can also
be made. It is not the purpose
of this article to explain the
theory of wireless working, as it
is presumed that the reader is
well acquainted with the working
of these various methods. There
are several interesting sub -divi-
sions of the transformer method,
and we can list these as
follows :-

(i) Tuned transformers.
(2) Aperiodic transformers.
(i.) Can again be sub -divided

into (a) tightly coupled trans.
formers of which the primary is
tuned; (b) tightly coupled trans-
formers to which the secondary
is tuned ; (c) tightly coupled
transformers to which both
primary and secondary are tuned;
(d) loose coupled transformers to
which primary is tuned; (e) loose
Coupled transformers to which
secondary is tuned ; (f) loose
coupled transformers to which
primary and secondary are tuned.

Perhaps the most common
form of transformer coupling is
the tightly coupled transformer
of which the primary is tuned.
Owing to the tight coupling the
two circuits act together, so that
in most cases identical results are
obtained, whether we tune the
primary or the secondary.
Owing to this tight coupling
and the combined action of the
two circuits, nothing is gained
by tuning bOth.

(This series will be concluded
in our next issue.)
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CIRCUIT No. 17.

HIGH FREQUENCY AMPLI-
FICATION WITH TUNED
ANODE AND REACTION.

To

To
Pxoreas
&THEN

L3 Kt+
To PLATE OF
PET. VALVE.

To GRID

L T.

E (SEE 5.T 34)
Fig. 17A.-H.F. amplification with

tuned anode reaction.

Connecting Up.
Grid condenser " out." Grid -

leak " out." Anode coil con-
nected to P and XHT+. Anode
tuning condenser (o.0002 ,uF) con-
nected to P and XHT+. Plug
No. 4 into sockets I and 3. Do
not plug-in the crystal detector by
mistake. Reaction coil, one lead
via telephones to H.T.+ and the

CIRCUIT No. 18.
A SINGLE -VALVE SUPER -
REGENERATIVE RECEIVER

Connecting Up.
Grid condenser " in." (If pre-

ferred the ordinary grid condenser
may be plugged out and a
0.0002 itiF variable condenser
used as indicated by the dotted

Nia
CC47

CLOSE
COUPLED

ao
3,4 _

oo 6.v.roZ

Fig. 18A.-A single valve super -
regenerative circuit.

" WIRELESS WEEKLY "
UNIVERSAL VALVE PANEL

The following are four further circuits of the twenty
possible arrangements using the panel, constructional

details of which are given in Vol. 3, No. 1.

other to the plate of the detector
valve. Short-circuiting strap
across terminals 2 and 3 ; also
across L.T.+ and H.T.- and- E
and -LT. From terminal No. 1,
a lead is to be taken to the grid
of the detector valve.

General Notes.
This arrangement, used in con-

junction with a detector valve,
forms an excellent outfit for the
reception of British broadcasting.
It is fairly simple to operate, and
the reaction on to the tuned anode
circuit will cause little or no radia-
tion from the aerial, so that there
is little possibility of interference
with adjacent receiving stations.
Reaction effects are obtained by
increasing the coupling between
the coils L2 and 1.3.

If the three coils shown are

line.) Gridleak to socket marked
+. Reaction coil connected to
terminals P and XHT+. Tele-
phones connected to terminals 2

and 3, and shunted by 0.004 µF
fixed condenser. Short-circuit-
ing- strap between L.T.+ and
H.T. -. The upper end of the
special inductance coil L, is con-
nected through the winding of
the frame aerial (or No. 75 coil),
to AE, the lower end of this coil
being connected to +E terminal.
Reaction coil L2 connected to ter-
minals P and XHT+.

General Notes.

For full details of this type of
receiver, the reader is referred to
the two special articles which
appeared in Wireless Weekly-
Vol. 2-Nos. i I and 16. Excel-
lent results are obtainable with
this arrangement, including re-
ception from distant stations, but
a fair amount of care and skill in
operation is called for. Various
modifications in the circuit illus-
trated are dealt with in the second
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used in a three -coil holder (a
method which is not recom-
mended), the tuned anode coils
should be in the centre and the
A.T.I. should he kept at right -
angles to it.

Fig. 1711. The panel connections of
figure 17A.

Fig. 18B.-The panel arrangement
of figure 18A.

of the two articles mentioned
above. Details of the inductance
windings are given in Fig. I8a,
the cardboard formers being
31 inches in diameter.

We shall be pleased to consider
articles from readers, of a type similar
to those which have appeared. Intend-
ing contributors should make a careful
study of what is required and when
constructional articles are submitted,
evidence of the actual working of the
apparatus described, must be for-
warded if required.
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E

Fig. 19A.-A single -valve -crystal
reaction receiver.

Connecting Up.
Grid condenser " out." Grid -

leak " out." Secondary coil
connected to AE and + E ter-
minals. Reaction coil connected
to P and IP (inside primary) of
H.F. transformer; the OP (out-
side primary) of H.F. trans-
former being connected to ter-
minal No. 3. IS (inside second-
ary) of transformer connected
to ferminal No. z, and OS

Connecting Up.
Grid condenser " out." Grid -

leak " out " Secondary coil La
and coupling coil La connected
together in series and to terminals
AE and +E, and both shunted by
a variable condenser of 0.0005 itAF
capacity. The tuned anode coil

shunted by 0.0002 /IF variable

R

L2

E

Fig. 20A.-A valve -crystal
regenerative circuit.

CIRCUIT No. 19.

A SINGLE -VALVE AND
CRYSTAL RECEIVER WITH

REACTION.

(outside secondary) through
the telephone receivers to ter-
minal No. 2. Crystal detector in
sockets Nos. z and 2. Variable
condensers (two), each of 
0.0002 keF capacity, across
primary and secondary windings
of H.F. transformer. Battery
strap in position. L.T, battery
connection to. be reversed.

Note.-The aerial tuning con-
denser, shown connected in
series, may be used in parallel if
desired.

' General Notes.
In this circuit arrangement the

valve functions as a high -fre-
quency amplifier, the amplified
oscillations being passed to the
crystal through the H.F. trans-
former; and, after rectification, to
the telephone receivers.. The

CIRCUIT No. 20.

A VALVE AND CRYSTAL

REGENERATIVE RECEIVER

condenser, has one side connected
to terminal P and the other to
terminal No. 3. Telephone
receivers connected to terminals 2
and 3 and shunted by the usual
fixed condenser. Crystal detec-
tor in sockets 2 and 3. Battery
strap in position. L.T. battery to
be reversed.

General Notes.

Reference to the diagram will
5'2 show that this arrangement coin -

prises an inductively coupled
tuner, the coil L together with
the series condenser (o.00z µF),
tuning the aerial circuit, whilst
the secondary inductance is in two
portions, L, and La. The tuned

E

Fig. 19B.-The panel connections
of Fig. 19A.

electro - magnetic coupling
between the aerial and secondary
coils must be loose ; otherwise,
radiation from the aerial will
occur and may cause interference.
It is also desirable that the
coupling between the primary
and secondary of the H.F. trans-
former should be loose, each cir-
cuit being carefully tuned by
means of the variable condenser
provided. By this means excel-
lent selectivity is obtainable.

anode coil L, being inductively
coupled to the coil L functions
as a reaction coil. The coupling
between the coils L1 and L, should
be loose, and careful use should
be made of reaction, after having
ascertained that the tuned -anode
(reaction) coil is connected the -
right way round.

L3 TUNED ANODE COIL I-4
1,- REAL

001FF '4

L

E

-0.7:51*: Erna
0002 FF

Fig 20B.-The panel arrangements
of Fig. 20A.

IMPORTANT NOTICE.
In our Feb. 6th issue will commence a series of Constructional Articles on the Omni -Circuit Receiver

written by John Scott Taggart, F. Inst. P.
Readers should not miss these important articles.

NEXT WEEK: Constant Aerial Tuning and its possibilities.

1So
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BROA CA TIN

How to Choose
a Honeycomb

Coil

G

OPTIMUM
PO N T

 0002 0009

WE have received so many
queries from readers
asking what coil to use for

a particular wavelength or wave-
length range that we think the
accompanying selection chart,
which we publish by the courtesy
of the Igranic Electric Company,
will prove widely useful. The
figures in the left-hand column
show wavelength in metres, and
those on the right the numbers
of various coils. Along the bot-
tom line are marked various
capacities.

The capacity of the average
amateur aerial is about 0.0003

-0006 G006 1;01

microfarads, and if no variable
condenser is in parallel with the
coil, we can find the rough mini-
mum wavelength to which the
particular coil will tune in the
aerial circuit by taking a vertical
line from o.00o3 on the baseline
to the point where it intersects
the coil curve. Then a horizontal
projection to the left-hand scale
will give the wavelength mini-
mum. The maximum is easily
found by adding the maximum
capacity of the variable con-
denser to 0.0003' microfarads
and reading from the chart.
Thus a too coil with a 0.0005
microfarad condenser in .parallel
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0012

1500

250
000
750
600

300

250

200

150

75

-0014

will tune to a maximum of
approximately 1,5oo metres.

It must be remembered, how-
ever, that condensers have a'
certain definite minimum capacity
which must be taken into con-
sideration when choosing to use
the bottom range of a coil.

For tuned anodes an approxi-
mate reading can be taken from
the capacity of the anode con-
denser and the coil number on
the wavelength. Loose -coupled
secondaries are calculable in the
same way. Reaction coils are
best found by trial. Many other
uses of the chart will suggest
themselves to readers.
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No. I.
By JOHN SCOTT-TAGGART, FJnst. P.

This is the first of a series of articles dealing with the principles of valve transmission and
radio telephony. They should prove of interest, not only to those who have transmitting
licences, but to a very much larger number of readers who are proposing to 'enter. a field

which is even more fascinating than wireless reception.

January 16, 1924

C.W. and Telephony
Transmission Using Valves

Introduction.
THE whole theory and prac-

tice of valve transmission
depends upon an intelligent

understanding of the principles of
reaction and self -oscillation. The
phenomena of reaction amplifica-
tion and self -oscillation are very
closely allied, the latter being the
result of an excessive amount of
reaction.

The self -oscillating valve is of
very great value for receiving con-
tinuous waves and also as a trans-
mitter of continuous waves for
radio -telegraphy and telephony.
Since all these applications of the
three -electrode valve depend
essentially on the same principle
of transferring energy from the
anode circuit to the grid circuit,
we will briefly consider the broad
idea, and later deal with indi-
vidual applications.
General Principles and Analogies.

There are several analogies
which have been used at different
times to explain the action
of the transference of energy
from the anode circuit to the
grid circuit of a three -electrode
valve. we can, to commence
with, consider an ordinary fly-
wheel which may be set revolv-
ing. The wheel, if it is not con-
nected to an engine in any way
but is simply mounted on its bear-
ings, will rotate for a time and
then come to rest. We could
prolong the period during which
the flywheel rotates by lessening
the resistance or friction of the
bearings and the resistance of the
air. , We could, for example, spin
the wheel in a vacuum and mount
it on practically frictionless bear-
ings. There is another way,:
however, in which we could keep
the flywheel spinning,' and that is-
hy frequently giving it impulses'
at, perhaps, every revolution. If

the, impulses are very weak, the
flywheel will gradually come to
rest, but only after it has spun
for a considerably longer period
than would otherwise be the case.
If strong impulses are given to
the flywheel at suitable intervals.
the wheel will continue spinning.

We may also consider the fre-
quently used analogy of a pendu-
lum. An ordinary pendulum,
when released, will swing to and
fro, the amplitude of the swings
getting smaller and smaller until

B1

Fig. I .-A simple oscillatory
circuit.

the pendulum comes to rest. If.
now, we give the pendulum a
slight tap at each end of its
swing, we will enable it to go
on swinging- for a much longer
period. If the taps are correctly
timed, and are sufficiently strong,
the pendulum will go on swinging
indefinitely. A very similar
phenomenon is met with in a
clock having a pendulum ; the
spring of the clock provides the
power which swings the pendu-
lum, and the pendulum itself:
times' the impulses given to it
through the escapement; these
impulses keep the pendulum in
motion.

three -electrode valve we'
have an input side which is a cir-
cuit connected - across grid and
filament, and an output side,
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which contains a circuit in the
anode circuit. Fig. 1 shows an
oscillatory circuit, Li Cr, con-
nected across the grid and fila-
ment of 'the three -electrode
valve. In the anode circuit is an
inductance coil L2 which may be
aperiodic. The usual anode bat-
tery, B2, is provided. Now we
have seen that the input currents
applied to a valve may be greatly
amplified. If we set up a few
oscillations in the circuit Li Cr
these will normally die down after
a very short time. While the
oscillations are flowing in the cir-
cuit Li CT, the potential of the
grid is being made positive and
negative alternately and ampli-
fied oscillations of exactly the
same frequency but of greater
amplitude are produced in the
coil L2. This coil L2 is now
coupled to Li and induces its
oscillations into the circuit Li Cr,
and since the oscillations in L2
are much stronger than the
original ones in Lir Cr, these
original oscillations will be
strengthened by the ones induced
into the circuit by L2. If the
coil L2 is coupled the right way
round, the grid when it is
being given a positive potential
by the original oscillations, is
also being given a stronger
potential of similar sign by the
E.M.F.'s induced by. L2 into Li
Cr. The same, of course, hap-
pens when the grid is being given
a negative potential by the
original oscillations. By coup-
ling- the anode circuit coil L2,
which is sometimes known as the
" tickler " coil, retroactor coil, .t1

reaction coil, or reactance, to the
inductance Li, the weak original
oscillations in the circuit Li Cr
will be strengthened by the very
much larger oscillations which are
superimposed onthem, and which
are exactly in time with them.



January i6, 1924

A Stable Crystal Detector
By R. W. HALLOWS, M.A., Staff Editor.

THE disadvantage of Mast

-

detectors of the usual type
is that the adjustments are

not sufficiently- positive or suf-
ficiently firm to make the detector
very stable. The smallest knock,
or even a slight jar, is often sui-
ficient to throw the whole thing
out of adjustment, which is most
annoying after one has laboriously
found the sensitive spot in some
crystal such as galena, in which
real good points are few and far

..., between. , It is particularly. irn-
portant in valve -crystal. combina-
tions that the detector should be
stable, otherwise the. set may be
troublesome to operate. The de-
tector about- to be described has
been used most successfully
as a rectifying component in
" straight " sets containing from
one to five valves as well as in
dual amplification circuits of the
ST i oo type.

It is quite simple and not in
the least expensive to make up
in the home workshop, and those
who construct it will find that
its superior stability amply com-
pensates for the time spent in its
construction. The base is a
piece of t -in. ebonite 3i in. in
,length by 2 in. aide. Upon this
are mounted, as seen in the
figure, a pair of endpieces made
from f in. or r, in. ebonite. That
on. the left should be 3 in. in
height, that on the right pi in.
Both are ill in. wide. The end -
pieces are best fixed by means of
two 4B.A. counter -sunk screws
1 in. in length driven into each
from below. In the middle of
each endpiece, 11 in. from the
bottom, is drilled a -1 in. hole,
into which a standard condenser
bush is inserted, as shown in the
figure. These are to act as
bearings and as thrust blocks for
the screwed rod. Two terminals
are mounted on the left-hand end
of the base, as shown in the
drawings.

The screw which moves the
slider is a 3 -in. length of 2B.A.
screwed rod. It is retained in
position by two nuts, through
each of which and the spindle a
pin is driven. To fit these pins

is a much easier job than would
appear at first sight. One simply
finds the correct position of the
nut, makes a punch mark in one
of its faces and drills a small
hole-6B.A. clearance would be
quite suitable. An alternative
way of fixing the nuts is to make
use of a setscrew in each in the

way which has already been
described in these notes. To
take up any play it is as well to
place a spring washer, sand -
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bend them as shown in the figure,
and solder them together. Then
bend over, at right angles and

asolder, on catwhisker. Through
the two brass strips is drilled an
Fin, hole to fit the guide rod.

The cup is made quite easily in
the following way. A standard
cup is soldered to a disc of sheet
brass about in. in diameter, a
4B.A. clearance hole being
drilled in the disc, as shown in
the drawing. The cup is now
mounted on the left-hand support
by means of a 4B.A. screw pro-
vided with a wing nut. As the
eccentric pivot allows the cup to
be swung from side to side the
surface of the crystal can be
pretty thoroughly searched by
the catwhisker. Once the sensi-

WING tkir

3"

BUSH

1/2"TRAVEL
CAT WHISKER

4 B.A.Csk

TERMINALS

31/2"

SHEET BRASS

-13/151P

4,4
,uuu,

WINO Nor

OA'.
DETAIL OF CUP

SOLDER HERE

Vs " C LEAR
/2: -

SOLDER

DETAIL OF 51-lbeR

Constructional details of the detector.

wiched between two fiat washers,
between these nuts and the rims
of the bushes. This spring
washer will automatically take up
any backlash.

The guide rod is a length of
Fin. round brass rod, each end
of which is threaded and provided
with a nut.

To make the slider, obtain a
large -sized 2B.A. nut, either
hexagon or circular in shape.
The latter is preferable, since it
allows more room for soldering
operations. Cut out two strips
of sheet brass t in. wide, solder
one to either side of the nut,
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tive spot has been found, the 
wing nuts holding both the cup
and the travelling screw are

 tightened down and the detector
is as firmly fixed as could be de-
sired. It will be found that it
will stand quite a considerable,
amount of hard usage without
being thrown out of adjustment.

Leads fram one of the bushes
in which the traveller screw re-
volves, and from the crystal cup,
are taken to the two terminals.
The finished detector may be
mounted upon a piece of c in.
hard wood a little larger than its
base.
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The Exide" 3CZ5 Battery.

pROBABLY not one accu-
mulator in each ten of the
thousands in use to -day for

radio purposes is treated in a
manner which allows more than
50 per cent. of normal life to 'oe
reached.

The writer has seen several
cells which have been in use less
than three months in a condition
not to be expected with reason-
able care in three years. Muddy
positive plates, bent negatives,
sulphation, low capacity, and
other troubles develop with
alarming rapidity, and add a
heavy item to_ the upkeep .4
valve receivers.

Battery diseases may De
divided roughly into two classes,
those due to the method of
charging, and those following
improper discharge.

The usual system of battery
charging-if it can be dignified
by the name of system-is to
couple up

great cells, small cells, lean
cells, brawny cells, brown
cells, black cells, grey cells,
tawny cells "

all in a line, positive to negative,
and then to join in series with a
d.c. supply, and a lamp on two
which are assumed to pass a suit-
able current. This practise might
have been specially devised :o
develop any latent troubles : it
forces the same current through
plates of all sizes and in all con-
ditions. The battery  which it
chances to suit- is the exception.

An accumulator plate under
charge is somewhat similar to a
lighted incandescent mantle.

The Charging and Care
of Accumulators

By R. Stanslield, A.M.I.C.E.

There is a most efficient supply
pressure in each case, and higher
pressures decrease the efficiency
and lead to early breakdown. If
long battery life is desired it is
essential that the cells should be
charged at definite charging cur-
rents, an average value being one
ampere to each 24 square inches
of useful surface of positive
plate. Thus, a 6 -volt accumu-
lator of 3o (actual) ampere hours'
capacity is composed of three
separate cells. Each may have

The " Exide " HZ4 Cell.

three positive and four negative
plates, say, 3 ins. by 4 ins.
The total useful area of positive
plates in each cell is, then, four-
teen times six, there being six
%,,orking surfaces. for the three
positive plates. This gives a
total of 84 square inches, which
will carry a normal eharging cur-
rent of 3.5 amperes.

A battery, standing idle, will
show a voltage reading of ap-
proximately two per cell, and
practically no difference can be
detected whether it is in an

.47.1

almost fully charged, or in a
nearly discharged, state. It is
only possible to determine the
condition when current is flowing,

As an approximate guide it
may be taken that the voltage
falls to 1.8 per cell when the
battery is fully discharged and
current is being used at one -tenth
of the actual ampere -hour capa-.

city, i.e., at 3 amps. for a
3o ampere -hour (actual) battery..
Three amperes current corre-
sponds approximately to the use
of four valves of the " R " type.

- If lower currents are being used
the voltage should not be allowed
to fall as low as 1.8 per cell.
When only one valve is in use on
a 30 ampere -hour battery a volt,

_age of 1.q per cell, or 5.7 for the
three cells, indicates full dis-
cha rg-e.

Batteries should be selected of
' such a size that the current

demand is never more than one -
tenth of the actual capacity. If
it averages one -twentieth so

The" Fuller " 4 -volt Battery.
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In the following article the
author explains how to over-
come many of the difficulties
experienced by users of either
L. T. or H. T. Accumulators.

much the better. These current
rates are by no means the maxi-
mum which the cells can stand,
but they are such so as to keep
the times between successive
charges up to practical values.

With regard to high-tension
accumulators which discharge at
currents measured in milli-
amperes only, the voltage fall
during discharge is so small that
it is no- guide to condition, and
these cells should be recharged at
regular - intervals of, say, three
Weeks to keep them in good
order. Such batteries will not,
as a rule, require very long
Charges except in cases where
pbwer valves are in use and com-
paratively heavy discharge cur-
rents result.

Reverting to the question of
suitable charging rates, it has
been stated above that the
charging current should have a
definite value dependent on the

The " N.S." Battery.

7-.ca<7.0-*

area of the plates in any one cell.
The simplest method is to charge
at the specified normal rate
throughout the charge, but this
will take about ten hours if the
battery has been fully discharged.

It is frequently desirable to
reduce this time, and if a little
attention can be given to volt-

" N.S." Battery of another type.

meter readings during charge an
appreciable reduction can be
made by passing current through
at twice the normal rate until the
voltage reaches about 2.3 per
cell, that is, about 7 volts for a
6 -volt battery. At this voltage
the current must be reduced and
charge completed at normal rate.

The " Fuller " Block H.T. Battery.

Full charge is indicated when
both the positive and negative
plates are gassing freely with
normal current flowing. The cell
voltage will then be about 2.5 to
2.55. It varies considerably with
different makes, but complete
charge is always indicated if the
cells gas and the voltage does not
rise for at least an hour with a
steady charging current.

The cells should rarely be
allowed to gas freely for as long
as one hour at a time. Pro-
longed overcharge of this de-
scription does not increase the
battery capacity; it merely
breaks up the positive plates. On
the other hand, if the plates are
never allowed to gas at all they
are liable to deteriorate and their
capacity and condition will suffer.

A word of warning.-Voltage
readings after the charged bat-
tery has been disconnected are
meaningless. They may be any-
thing between 2.4 and 2.1 for one
and the same cell, depending on
the time which has elapsed since
the charge was finished and other
minor circumstances.

The foregoing notes cover the
main points to be observed
during charge and discharge; but
in addition to these there are
other details requiring attention.
There should not need to be
much time spent keeping the bat-
tery case and terminals clean,
but the careless treatment meted
out by many charging establish-
ments results in rapid corrosion
of connections, acid -covered
cases, and also loss of acid.

(To be concluded.)

185



Wireless Weekly

A Double Valve Holder for
Experiments

Jr
is always rather a difficult

business to decide which of a
pair of valves under test is the

better performer, especially if
there is not much to choose be-
tween them. To try them in
turn in the same holder is rather
a fiddling business if one is suffi-
ciently cautious to disconnect
H.T. + every time and . a
moment of mental aberration
may make it rather art' expensive -

one if one does not I
For this purpose the writer

made up the little double holder
which is seen in the first sketch.
It plugs in the ordinary way into
the legs of the valve stand, carry-
ing the _pair of valves under trial
in its two sets of sockets. On the
crosspiece is mounted a midget -
sized double -pole change -over
switch, by means of which either
valve may be thrown into circuit
instantly.

The wiring is seen in Fig. 2. It
will be noticed that the grid and
the positive end of the filament of
each valve are shown permanently
connected to the corresponding
pins of the holder, whilst the
plate and filament negative con-
nections are taken to the middle
points of the switch.

Fig. 1.-The double valve

It will be seen that when the
switch is opened all three circuits
of both valves-grid, plate and
filament-are broken. If it is
turned down away from you the
left hand valve (V -r) is brought
in ; if towards you the right hand
valve (V 2). It also acts as a
safety device when pairs of
valves are being changed, for if it
is left open no amount of absent -

Fig. 2.-The wiring.

mindedness can result in the
burning out of the valve.

To make the holder, obtain two
pieces of in. ebonite, one
5 9-16 in. by r in.:and the other
2 in. by r in. Join them together
in the positions shown in Fig. 3.
A. very neat job can be made by
halving them together; that is by
cutting. in each a slot in. wide
and i in. deep. This can be done
by making cuts 1 in. apart with
a hacksaw and subsequently re-
moving the ebonite between them
to a depth of in. with a flat file.

Fig. 3 also shows the
drilling lay -out. Though actually
the measurements of the dis-
tances between valve pins are

holder. metric, the lay -out in frac-

THE Postmaster -General of
the Irish Free State thinks
it desirable to again give

notice that without a licence
granted by him no person is
allowed to install there any
apparatus for wireless telephony,
and to warn those who may be
unlawfully receiving wireless
messages of the penalties to
which they are liable.

Under the Irish Free State.
Wireless Telegraphy Act a person
who establishes a wireless station
without a licence may be liable
on summary conviction to a
penalty of 4.to, and on convic-

January i6, 1924

Fig. 3.-Panel dimensions.

tions of an inch shown
answers excellently, the holders
being on the tight side, which is
all to the good. Those who wish
to save themselves the trouble of
making accurate measurements
should use the paper templates
which were given with a recent
issue of Modern Wireless.

Separate legs should be used
for the valve seatings, and not
ready-made holders, with sockets
contained in an ebonite moulding.

' One wants to give valves under
test every chance, and there is an
appreciable amount of capacity,
which is of course undesirable, in
ebonite holders.

All holes are 4B.A. tapped,
legs, prongs and switch clips
being screwed in and not secured
with nuts-again to avoid undue
capacity.

The switch can be bought com-
plete for 2s. 3d. from advertisers
in Wireless Weekly, or it may be
made at home in the way that has
already been described in these
notes.

Wiring is done beneath the
holder, No. . 20 gauge tinned
copper being used. All connec-
tions are soldered and the wires
are left bare. Great care should
be taken to keep the grid and -

plate leads as far apart as pos-
sible. R. W. H.

Broadcasting in Free State Ireland

tion on indictment to a fine of
Ztoo, or to imprisonment for a
term of twelve months. In either
case the apparatus would be
liable to be forfeited.

Licences are only granted at
present to experimenters who can
satisfy the Postmaster -General
that they have in view some
object of scientific value or
general public utility, and that
they are competent to carry out

186

experiments in wireless reception.
Pending the completion of the,

arrangements for the establish-
ment of a broadcasting station in
the Irish Free State, no licences
for broadcast reception are being
issued in Ireland outside the six
Northern Ireland Counties. The
delay in issuing these is causing
much grumbling, especially since
the country is now enjoying
peaceful conditions.
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"WIRELESS WEEKLY"
FREE GIFT SCHEME

4'.:7,C7*-Q*--"Ta,Q

THE present issue toncludes-
the six,.special numbers, and
therefore- marks __the conclu-

sion of our FREE GIFT
SCHEME , whereby we offer
free' gifts, up to 5s. in value, to
all readers who comply with
certain simple conditions.

0 FT [71

THE CONDITIONS.
Upon .another page will. be

found a __coupon (FREE GIFT
COUPON, No. 6), which should
be -cut out 'and sent with the five

coupons from the five previous
numbers. For the benefit of new

- readers, a seventh coupon will
appear in the next issue' and will
be 'accepted in lieu of _Coupon
No. is The six 'coupons, to-
gether with an order for any one
.of the Radio Press: series of
handbooks named below, are to
be sent in an envelope marked
" COUPON " , to Radio Press,
Limited, Devereux Court,
Strand, W.C.2, accompanied by
a postal order for ow -half of the
list price of the book chosen,
plus 2d. for postage.

Here is an opportunity, to ob-
tain, at half price, any one of
the most authoritative and prac-
tical wireless handbooks pub-
lished. It should be particularly
noted that any given set of
coupons only entitles one reader
to receive a copy of one book.
Further, it is only possible to
obtain books at half price in this
way directly. from the publisher,
and it cannot be done through a
bookseller. To assist readers in
making a. choice, we givg below
a complete list of the Radio Press
books.

Choose your Books from this List :

1. Wireless for All ..
By JOHN SCOTT-TAGGAIW,

F.Inst.P.

2. Simplified Wireless
By JOHN SCOTT -T AGOART,

F.Inst.P.

3. How to Make Your Own Broad-
cast Receiver

By JOAN SCOTT-TAGGART,
F.Inst.P.

4. How to Erect Your Wireless
Aerial

By B. MITTELL, A

5. The Construction of Wireless
Receiving Apparatus ..

By P. D. TIERS.

6. The Construction of Crystal Re-
ceivers

By ALAN L. M. DOUGLAS.

7. How to Make a " Unit " Wire-
less Receiver ..

By E. R EDPATH.

8. Pictorial Wireless Circuits
By OSWALD J. RANKIN.

9. Wireless Valves Simply Explained
By Jolts- SCOTT -T AGGART,

F.Inst.P.

PI I' NEW BOOKS JUST PUBLISHED.
6d. 12 Radio Valves and How to Use Price

Them ..
By JOHN SCOTT-TAGGART,F. I.P.

1/- Thisnstbook takes the form of
questions and answers on the
valve and deals with all the
points usually raised by the
student and experimenter.

1/6 13. 590 Wireleu Questions Answered 2/6
By E. R EDP ATH and G. P.

KENDALL.
In this book will be found the

solution to all the ditlicultiei
which lie in the way of the be-
ginner, and even the more
advanced experimenter.

14. 12 Tested Wireless Sets.. .. 2/6
By P. W. HARRIS.

An excellent collection of
practical working designs, with
full constructional details of
each receiver.

10. Practical Wireless Valve Cir-
cuits .. 2,/6

By JOHN SCOTT -T AUG ART,
F.Inst.P.

15. More Practical Valve Circuits
By JOHN SCOTT-TAGOART,

F.Inst.P.
A continuation of " Practi-

cal Wireless Valve Circuits,"
containing all the latest de-
velopments. Values are given
for all the components in the
various circuits.

16. Home Built Wireless Compon-
ents ..

A collection of useful and
thoroughly practical con-
structional articles, dealing
with every component neces-
sary for the construction of
a wireless receiver.

THE RADIO PRESS ENVELOPES.
Price

Radio Press Envelope No. 1. .. 1/6
(How to Make a Successful

Two -Valve Receiver Using
the ST100 Circuit).

By JOHN SCOTT-TAGGART,
F.Inst.P.
This portfolio contains the

fullest possible details for
malting the latest type of
ST100 receiver; to which all
the recent improvements have
been added. It contains In-
struction sheets, giving the
most minute details, full size
working drawings, complete
list of all components, blue
prints, with photographic re-
production.

Radio Press Envelope No. 2 2/6
(How to Make a Family

Four -Valve Receiver.)3/6 By P. W. HARRIS.
This set is intended to use with

headphones or loud -speaker
for the reception of all British
and Continental broadcasting,
switches being provided for the
use of different combinations
of valves. Extremely simple
to construct and easy to oper-
ate, so that it may be used by

2/6 any member of the family.
As in the case of envelope No. 1,
the fullest possible details are
given, including the same in-
struction sheets, working draw-
ings, blue prints, photographs,
etc.

You cannot obtain Books at Half Price through a Book-
seller-but only direct from us
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THE pea -nut type of dull -
emitter valve oscillates kith ,

the greatest ease on small
plate voltage, and works exceed-
ingly well in American types of
single -valve circuits which use a
forni of electrostatic reaction. A
curious type of single -valve cir-
cuit, suitable for use, in particu-
lar, with the pea -nut dull -emitter,
is one with which the writer
has, been experimenting recently
and is shown in the diagram,
Fig. 2.

On analysis it will be seen that
the circuit is derived from the
Air Force short-wave receiver,
.the De Forest Ultra-Audion 'cir-
cuit, and the type of coupling de-
vised recently by the writer for
stable high -frequency amplifica-
tion on short waves (the " series -
tuned -anode " arrangement).
The inductances described in re-
sent numbers of 'Wireless Weekly
in connection with the latter
(Wireless Weekly, No. 19, p. 645,
No. 2 I , p. 72o), are specially
suitable for use in this circuit,
the type and values required
being very similar.

Besides remarkable selectivity
for a direct -coupled circuit, ap-
proaching that of the Reinartz
tuner without the loss of signal
strength associated with the
original form, and the unusual
feat is achieved of tuning a direct -
coupled circuit on a P.M.G.
aerial over the whole broadcast
range of wavelength by means
of a o.000i teF parallel variable
condenser, or from 32o to over
7oo metres with one of 0.0002
tiF (with low minimum).

The tuning is very insensitive
to aerial characteristics, and is
extremely sharp, while the capa-
city reaction is nearly indepen-
dent of wavelength, needing but
small adjustment in order to keep
just below oscillation point,
whilst tuning over the whole
range. Thus, in the lower
range, the addition or disconnec-
tion of a P.M.G. aerial of 0.0003
ittF capacity merely makes a
change in wavelength of some
15 metres, and is hardly notice-
able at all near the other end of
the range. In the latter respect
the circuit is markedly superior
to the original De Forest Ultra-
Audion circuit in ease of tuning.

By A. D.
COWPER,
M.Sc.,
Staff Editor

A Selective
Broadcast
"Pea=nut"
Receiver

It is well known that, with the
Ultra-Audion circuit, tuning is a
matter of juggling the two ad-
justmentS (wavelengths and re-
action), by a two-handed simul-
taneous control, each affecting
the other continuously. This at
least makes the present circuit
far more suitable for the recep-
tion of broadcasting by other
than an expert operator-though
it is nat suggested here that it is
a particularly easy one to set up
It is offered here rather as a( -
theme for the genuine experi-
menter, who boasts of some form
of wavemeter to guide him in
uncharted seas of unfamiliar in-
ductance and capacity values.

The main point of the circuit
is the A.T.I., other components
being more or less standard.
The radio -choke can be of the
small frame -aerial type fre-
quently referred to recently in
Wireless Weekly (No. 19, p.
643, etc.), with 1 lb. No. 26
S.W.G. d.c.c. wire wound in six
1 -in. saw -slots in a former of
three-ply wood 6 ins, by 14 ins.-
or can be a plug-in coif of low
distributed capacity, No. 200 or
25o, or a simple solenoid single -
layer inductance of about 25o
turns and ordinary size, the two
last-named being not so critical.

For the A.T.I., the best results
were obtained with a frame -
aerial coil of No. 18 S.W.G.,
d.c.c. wire, having altogether 90
turns (3o turns in each of three
wide saw -slots in the usual 6 -in.
wooden " X " former, slots
being 2 ins. deep, and spaced
about + in. apart). The amount
of wire may seem excessive
(nearly 1 lb.), but the number of
turns must be large to tune to
the desired wavelength on the

"" 0.0001
p. F.

Fig. 1.-A g
the ins

0-0005

(90) N918.5.W.G. D.C.C:

4"5.11

0 0002 p F

NF

0.c

E

Fig. 2.-The circuit

Fig. 3.-The panel and coil ri
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eneral view of
T trument.

arrangement employed.

A compact and. efficient
single valve, set for which
the only external items
required are a 2 - volt
accumulator or large dry-

cell and the. usual aerial..
earth connections.

'moved from box to show wiring.

o

1)

extremely small capacities avail-
able.

The o.0002 (or o.000i) tIF
variable condenser must have a
low -minimum capacity. Thus
a o.000 µF condenser of an old
type had so much minimum
capacity that it would not tune
down to 35o metres at all on such
a coil, whilst another, o.000t
luF, on the same coil, tunes from
32o to over 500 metres.

A large variometer of the type
made expressly for intervalVe or
secondary circuit use, with some
too turns of wire, can be sub,sti-
tuted-for this coil and its tuning
condenser, and gives quite good
signals and sharp tuning; but
on account of the fine wire neces-
sarily used, and distributed capa-
city, the actual signal -strength
iv -markedly inferior to that ob-
tained with the No. 18 coil and
small parallel condenser. The
type of variometer described in
Wireless Weekly, No. 21 p. 72o,
is quite suitable here, if wound
with about 15o turns of 'No. 20
8. W. G., d.c.c.

The circuit can be operated
with a " capacity " earth, i.e.,
no actual earth connection, and
probably would he suitable for
use with electric -lighting wires
as aerial at a short range, though
this last has not actually been
tried.

As the tuning is practically
" wavemeter," largely inde-
pendent of aerial'

i.e,,haracteristics,

this arrangement, if set up in a
small box (with the five flash -
lamp batteries for H.T. and one
large dry -cell for L.T.), provides
a handy heterodyne wavemeter
as well as a sensitive receiver.

Actual results in reception are

extremely encouraging, though.
nothing of a " super " effect is
in the least indicated-merely a
convenient and smooth reaction
control, combined with a circuit
of minimum capacities. The
local broadcasting station comes
in nicely on the loud -speaker (at
13 miles), and most, if not all,
of the other stations can be read,
some at considerable strength,
e.g., Glasgow (in London), as
well' as numerous experimental
transmissions. London can be
cut out completely 20 metres
either way, even without much
reaction.

Once set up, it is a handy and
satisfactoty one -valve circuit for
use with one or two pairs of
headphones, and has a consider-
able receiving, range. In a re-
ceiver constructed along these
lines, a Baty two -plate condenser
was found very satisfactory as
reaction condenser, while a J.B.
0.0002 1.4F variable condenser
gave the low minimum required
as aerial -tuning condenser, and a
Microstat filament resistance
gave good control. The fixed
condensers used were of Grafton
make; grid -leak by Dubilier; the
valve was a Mullard Wecovalve ;
and a Siemens Bros. No. 948
dry -cell proved satisfactory for
L.T. supply. Other types of
soft detector valves could also be
used, with suitable L.T. and
H.T. valves.

With 'the -small instrument
illustrated, at a distance of about
45 miles west of London, both
Cardiff and Bournemouth, as well
as London, came in readily
audible on two sets of 'phones,
with careful tuning-though the
location was a notorious " blind -
spot " for the latter station.
Birmingham also came in well.
Hand -capacity effects, however,
were noticeable to an extent
which called for anti -capacity
handles on both A.T.C. and re-
action condenser. Increasing the
aerial series condenser to 0.0002
µF and cutting down the A.T.I.
in proportion improved matters
somewhat in this respect. The
selectivity obtained was quite
extraordinarily high, which in
many cases will amply compen-
sate for the somewhat tricky
tuning.
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LONDON. - Monday, Janu-
ary 7, ushered in the Grand

Opera Season, and listeners -in,
had the very great pleasure of
hearing the 3rd Ad of " Die
Meistersingers," rendered by
that splendid organisation, the
British National Opera Company.
The music, under the baton of the
Conductor, Mr. Eugene Goossens,
was delightfully rendered and
came to us full of life and sparkle,
and the singing of the artistes
seemed remarkably good. Mr.
Robert Parker's unimpeachable
enunciation, coupled with his fine
round notes, clearly made every
word understandable, and his
excellent appreciation of the role
of Hans Sachs made his long
declamatory and admonitory pas-
sages grand, and brought into
bold relief the subtleties of the
great Wagner's orchestration in
the 3rd Act of this opera. And,
of course, it is self-evident that
Tudor Davies' fine rendering,
among other things, of the
" Preislied " was quite on a par
with the performance of Mr.
Robert Parker, and last, but not
by any means least, we
thoroughly enjoyed the exquisitely
sweet voice of Miss Miriam
Licette as " Eve." Our one
great regret, when we turned off
our valve at 11.3o, was that we
had not been present to hear the
preceding acts.

0 0 0

All kinds of rumours have been
floating round as to what Capt.
West of the B.B.C. has been
doing down at Biggin Hill. The
interesting theory was - advanced
that he was attempting to re-
lay a concert to South Africa.
Further, to relay other concerts
to Australia. Needless to say,
the answer to both of these state-
ments is in the negative. What
Capt. West has been doing is
erecting a new aerial at Biggin
Hill, and perfecting his receiving

apparatus in order to better
receive American programmes for
the purpose of relaying them in
future.

0 0
With regard to the statement

well authenticated that 2L0 has
been heard several times in South
Africa, the interesting point has
been raised that long-distance
transmissions are more likely to
be successful in a north or south
direction. It so happens, how-
ever, that just about the time
2L0 was heard in South Africa
it was also heard in Vancouver,
which is at least 5,000 miles

TRANSMISSIONS

Call -Sign Warelotglh

LONDON ELO 365 metres
ABERDEEN 2BD 495

BIRMINGHAM ..51T 475

BOURNEMOUTH 6BM 385

CARDIFF 5WA 350

GLASGOW SEC 920

MANCHESTER -FEY 900

NEWCASTLE ... .550 935

TIMES OF WORKING.
Weekdays 3.30 to 9.30 p.m. and 5.0

to 10.5.0 p.m. O.M.T.

Sundays.... 3.0 p.m. to 5.0 p.m. and
8.30 to 10.30 p.m. G.M.T

West. Therefore there does not
seem to be very much in the
theory of the north or south
direction.

0 0
Forthcoming Events
JANUARY.
16th (WED.).-Acts I and II of

Opera " Aida," relayed from
Covent Garden. Dance Music.

17th (Tutiss.)-Orchestra. Miss
Gwen Godfrey, soprano. Mr.
Joseph Farrington, bass. Mr.
Jack Millard, entertainer.

18th (FRI.). - Orchestra. Mr.
Keighley Dunn, tenor. Christ-
mas Party. Dance Music.

t9th (SAT.).-Orchestra. Mr. Gib -
190

bon Loweden, baritone. Mr.
Bernard Turner. Mr. Charles
Wreford, entertainer. Dance
Music.

loth (SUN.).-An Organ Recital by
Mr. William Wolstenholme, the
blind organist, will be relayed
from the National Institute
for the Blind. Miss Margery
Phillips, contralto. Miss Con-
stance Izard, violinist. Mr.
William Anderson, bass. Hymns
and an Address by Dr. Lavington

' Hart.
2 rot (MoN.).-Mr. John Collinson,

tenor. A Comedian and a Bari-
tone, both of whom shall be
nameless, in an argument.

22nd (TuEs.).-The Roosters'. Con-
cert Party. Talk on " Technical
Topics " by Capt. Eckersley.
Act II of the Opera, " Tristan
and Isolde," relayed from Covent
Garden. Dance Music.

O 0 0
ABERDEEN.-Auld Yule (5th

I anuary) was celebrated at
2BD in traditional style with
Scottish song and story and the
requisite bowls of " sowens."
Much of the success of the even-
ing- was due to Mr. Duflin Scott,
a well-known exponent of North-
Eastern doric, who proved to be
in his breeziest vein and kept both
listeners and entertainers in the
best of spirits.

O 0 0
A request made by Mr. R. E.

Jeffrey, Station Director, at the
conclusion of the programme for
opinions on the entertainment led
to a shoal of letters of approval,
with requests that another of the
kind should not be long delayed.

O 0 0
Forthcoming Events
JANUARY.
16th (WED.).-S.B. from London.

Orchestra. Dance Music.
17th (TnuRs.). - Patriotic Songs

and Airs. The Aberdeen Bat-
talion Boys' Brigade Band. Miss
Tina' Macintyre, soprano. Mr.
Hugh Munro, baritone.

18th' (FRI.). -Mozart Night. Miss
Isobel Shaw, soprano. Mr. A.
Simpson, pianist.
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loth (SAT.).-Students' Night-
Songs and Choruses. Orchestral
Selections.

2oth (SoN.).-Rev. John A. Martin.
John Knox, U.F. Church Choir.

21st (MoN.).-S.B. from London.
22nd (TvEs.).-Julian Rosetti's

Ensemble. S.B. from London.

0 0 0

BMLFAST.--It seems to be
generally believed . by many

people that the B.B.C. intend
. cFcning- a Belfast station next
rnorith, and no doubt this cre-

- dence has been fostered by certain

Broadcasting by

BIRMINGHAM.

Forthcoming Events
JANUARY.

. 161.11 (WED.).-S.B. from London.
r7t-41 (TnuRs.).-S.B. from London.
ISth (Fat.).-Pianoforte Lecture-

Recital by Mr. Wilfred Ridgway.
i9th (SAT.).-Popular Orchestral

Night.
2oth (SuN.).-Rev. T. E. Titmus.

Miss Emily Broughton and
Station Repertory Chorus.

21st (MoN.).--S.B. from London.
22nd (Turis.).--The Greys Concert

Party. S.B. from London.

Wireless Weekly
Major Stanley How. His render-
ing. of " Nicholas' 'chastisement
of Mr. Squeers " was positively

..delightful; and it is to be hoped
that another such treat is in store
for Bournemouth.

0 0
Forthcoming Events
JANUARY.
16th (WED.).-S.B. from London. -
17th (Tr inns.).-The Bournemouth

Welsh Male Voice Party.
18th (Fat.).-Third Sythphony Con-

cert. Russian Night.
19th (SAT.).-The Blue Lagoon

Dance Orchestra. -

wireless a description of the play, at the recent France v. Scotland International Rugby
Match,' from the ground through " Radiola."

data in the Irish Radio Tizzies.
HOweVer, the Belfast corre-
spondent of Wireless Weekly is
officially informed by the Ministry
of Commerce for Northern Ire-
land, the Parliament controlling
wireless affairs, that nothing
whatever is definite, either as to
the proposed station's site or date
of the opening. Meanwhile, is
the Belfast Branch of the Radio
Society going to remind the
Northern Parliament of this
want?

BOURNEMOUTH.-From a
London listener comes the

news that the recent concert
given at Bournemouth by the

-Royal Air Force Band, and simul-
taneously broadcast from 2L0,
was the purest transmission
heard in London for some
months. This is a delicate com-
pliment to the engineering staffs
at Bournemouth and London.

Among other interesting items
from Bournemouth must be men-
tioned the Dickens recital by
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aith (SUN.).-Rev. James O'Con-
nell, Address. Richmond Hill
Congregation Church Choir:

21st -(MoN:).-Entire programme
relayed .from London.

22nd (TuEs.).-S.B. from London.

0 ' 0 D

GLASGOW. - The Glasgow
broadcasting station is to

give a special Burns Night on
January 45, and a most interest-
ing announcement is made in
connection therewith. From
Poosie. Nancy's Inn, the famous
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resort of the poet and the orig-
inal of the inn, " The Jolly Beg-
gars," will be transmitted as part
of the prograinme of the evening.
At this inn* the- Mauchline Club
meets annually. to celebrate the
day' of the poet's birth, and some
of- the members will take part in
the broadcasting. The historic
inn will be- connected to 5SC
studio by means of a landline,
and a programmeq of recitations
and songs in the Ayrshire dialect
will be given.

0 0

Forthcoming Events.
JANUARY.
16th (WED.).-S.B. from London.
17th (THuRs.).-Orchestral Night.
18th (FRI.).-Mr. Percival Steeds,

B.A., in " David Copperfield."
19th (SAT.).-Orchestral Night.
loth (SuN.).-Rev. G. W. Taylor,

M.A.
21st (MON.). -S.B. from London.
22nd (TuEs.).-Band of H.M.

Royal Scots Fusiliers.

0 0

MANCHESTER. - Consider-
able interest has been taken

in the experiments recently made
by the B.B.C. and also the Metro-
politan Vickers works at Traf-
ford Park in relaying transmis-
sions from KDKA, the Pitts-
burg works of the Westing-
house Company. These efforts
have met with varying success ;
sometimes the atmospherics were
so bad as to make relaying im-
practicable, but occasionally
quite good results were obtained,
both speech and music being
clearly heard. An ;no -erecting
comparison was possible, on one
occasion when 2ZY and 2AC
broadcast simultaneously the
same concert, the former on 375
and the latter on zioo metres,
each station receiving the KDKA
transmission independently. It
was possible to switch over from
one to the other in the simplest
manner and contrast the results
obtained. 2AC was considerably
stronger than 2ZY, but the latter
far excelled in' quality and_ was
much easier to understand.

Forthcoming Events.
JANUARY.
16th (WED.). -3.3o. Concert. 6.3o,

Organ Recital. 8, Special Choral -
and Orchestral Night. S. Cole -

rich; Taylor's " A Tale of Old
Jap,in " and Beethoven's Choral
Symphony. Orchestra and Opera
Chorus.

17th (THuRs.).--2ZY Trio. 6.4o,
""German Talk. 8, Concert. Mr.

T. H. Morrison, solo violin.
Miss Kathleen- Hartley, contralto.
Miss Molly Gray, soprano. Mr.
Victor Smythe. S.B. from Lon-
don.

18th (FRI.).-3.30, Concert. 6.40,
French Talk. 8, Garner Scho-
field Dance Band. Talk by Mr.
T. A. Coward, M.Sc., on " Bat
Hunting in Winter."

19th (SAT.). -3.3o, Oxford Picture
House Orchestra. 6.3o, Organ
Recital, Piccadilly Picture House.
7.30, Concert by The Jesters
Concert Party. 8.2o, Mr. Victor
Smythe. S.B. from London.

loth (SuN.).-3, Concert S.B. from
London. 8, Young People's Talk
by Mr. S. G. Honey. 8.35, Talk
by the Very Rev. Mons. F.
Gonne, M.A. Miss Emily Sed-
don, soprano. Miss Amy Howell,
elocutionist. Mr. Harry Hope-
well, baritone. Mr. Samuel
Spurgeon, solo violin.

21st (MoN.).-3.3o, 2ZY Orchestra.
6.4o, French Talk. 7.30, S.B.
from London.

22nd (TuEs.).-3 .30, 2ZY Trio.
7.45, 2ZY Orchestra. Mr. Klin-
ton Shepherd, baritone. 8.2o,
S.B. from London. to.i5, Dance
Music.

0 0 0

NEWCASTLE.-A statement
was recently broadcast from

5NO to the effect that there were
several cases in the Victoria In-
firniary which could only be satis-
factorily treated by transfusion of
blood, and appealing to any
listeners who cared to place them-
selves at the disposal of the hos-
pital authorities for this purpose.
An immediate reply was received
from several men and one lady
offering their services.

Forthcoming Events
JANUARY.
16th (WED). -3.45, Bijou Orches-

tra. Miss Era Smith, soprano.
7.3o, S.B. from London. Mme.
Betty Humble, soprano. Mr.
Ernest Hind, bass.

17th (ThuRs.).-3.45, Misses F. and
B. M. Turnbull, pianoforte duets.
Miss Isa Spence, soprano. Mr.
Jack Watson, baritone. 7.30,
Mme.. Ethel Foulkes, soprano.
Mr. Weallans, violin. Mr. W. A.
Bates, entertainer.

18th (FRI.).-3.45, Mr. Jack Mackin-
tosh, cornet. Mme. Mabel Offer,
soprano. .
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.19th (SAT.). -3.45, Miss Florence
Farrar pianist. Apollo Male
Quartette." Mr. Ernest Fletcher,
'cello. 7.3o,, jazz Orchestra.
Mr. Jack% Kelley, barifone. Mr.
Michael Kelley, saxophone.

loth (SuN.).-Rev. W. A. Studdert-
'Kennedy, A-ddress. -Mr. Wm.
Laws' Trio. R. L. C. W. Male
Quartette.

21st (MoN.). 3.45, Miss Edythe
Elven, soprano. Mr. S. W.
Barry, violin.

22nd (TuEs).-3.45, Mme. Alec
Thompson's Quartette Party.
Mr. John Sowerby, 'cello. 7.30,
Orchestra. Mme. Alec Thomp-
son's Quartette Party.

SHEFFIELD. - Considerable
"dissatisfaction is being ex-
pressed by certain local listeners
to the effect that the broadcasting
service supplied by the relay
station is inadequate. Increased
power is advocated, together with
better land -line conditions
between Manchester and Shef-
field. On the other hand, other
listeners experience no difficulty
and offer nothing but praise for
the entertainment supplied. It
would appear that the faults lie
not with the B.B.C. but in the
inability of listeners to under-
stand the simple rules regarding
crystal reception and the necessity
for clean contacts and non -finger-
ing of the crystal.

0

Simultaneous Broadcasting
Events.

JANUARY.
16th (WED.).-The B.B.C. Dramatic

Critic. 7.45, Acts I and II
" Aida," relayed from Covent
Garden. All stations except
Manchester.

17th (TnuRs.).-7, The B.B.C.
Music Critic. Talk by the Radio
Society of- Great Britain.

18th (FEL).-7, The B.B.C. Film
Critic. . 9.45, " Othello," Act III,
relayed from the Royal Opera
House, Covent Garden.

19th (SAT.).-Dance Music.
loth (SuN.).-Organ Recital from

Blind Institute. Children's Cor-
ner from Cardiff. British Com-
posers' Night from Cardiff.

21st (MoN.).-B.B.C. Literary
Critic. Popular Concert .(all
stations except Cardiff).

22nd (TuEs.).-8.45, " Tristan and
isolde," Act II, from Covent
Garden. Savoy Orpheans and
Savoy Band. Talk by Capt.
Eckersley.
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By John Scott- Taggart', F. Insr P

Notes on Intervalve Trans-
formers.

Very little has been written on
the subject of. intervalve trans-
formers. Those who have pro-
duced a good type are somewhat
inclined to rest on their laurels,
and declare that there is nothing
to touch it. This, of course, is a
provocative attitude to adopt, and
there is a tendency for manufac-
turers to investigate the design, of
inter -valve transformers with
greater care. We have from time
to time tested some excellent
transformers, but we feel that
there is still more to do in the
way of design..

For example, why does one
manufacturer of transformers use
one ratio, and another maker,,
another, and why is it that fre-
quently the value of their trans-
formers is the same?

Some manufacturers imagine
that by. increasing the ratio of-,
their transformers the- wireless,
public will imagine that they are
getting more for their money, or
getting an increase of amplifica-
tion. Other manufacturers, with
less originality, knowing' that a
certain type of transformer which
has- a very good market, uses a
certain ratio, decide- to employ
the same ratio, without any other
particular reason.

In making these remarks I am
not in any way thinking of any
particular types of transformer,
but I think most of us are begin-
ning to feel that there is a great
deal of work to be done in trans-
former design. As far as I know,
only one large firm of electrical
transformer fame have taken up
the manufacture of wireless trans-
formers. It seems a pity that so
many types of transformers at

present on the market are of in-
efficient design. Most types
seem to work fairly well after a
crystal detector, but in a valve
amplifier weaknesses soon be-
come apparent.

Is a 4 to 1, or 5 to 1 ratio
needed in an intervalve trans-
former? Does a transformer
really transform ? Measurements
of the degree of amplification
obtained with a valve amplifier
give surprising results. One
might at first think' that a trans-
former giving twice as great a
step-up ratio as another would
result in twice the voltage step-
up in the valve amplifier, but
this is certainly not the effect.

Iron -Core Chokes.

Recent experiments I have
carried out with iron -core chokes
as couplings seem to indicate
that a step-up intervalve trans-
former is a very inefficient piece
of apparatus, and that in many
cases an iron -core choke will
work just as well, in spite of the,
fact that the ratio of the auto -
transformer, for this is really
what a choke amounts to, is r to
I. One begins to wonder whether
a step-up intervalve transformer
really does its job. I have almost
come to the conclusion that it
does not. Mr. Frank Phillips,
the Chief Engineer of Burndept
Limited, once raised the contro-
versy as to whether the high -
frequency transformer did' trans-
form, and it was not long before
we all came to the conclusion that
a step-up intervalve high -fre-
quency transformer was a myth
and Mr. Phillips carried many
with him when he stated his
opinion that high -frequency induc-
tive coupling played no.part, or

no important part, in the action of
a high -frequency transformer.
The great popularity of the tuned
anode method of coupling two
valves has shown that, in many
cases, not only is the high -fre-
quency transformer not  a real
transformer, but that its efficiency
is lower than that of a tuned -
anode circuit.

Is it possible that we may
arrive at the same decision in the
case of intervalve transformers?
I believe that iron -core choke
coils will replace transformers in
many circuits, but there are many
advantages in having separate
windings, and in many cases two
windings are almost a necessity.
Perhaps some of our transformer
manufacturers will explain to us
the mysteries of transformer
design. Personally, I have
obtained excellent results with
two -coil iron -core transformers
using a ratio as low as I to I.

I have before me some figures
of two transformers which have
been tested by the National
Physical Laboratory. The first
transformer has a step-up ratio of

to 5. At 500 cycles frequency
in an amplifier circuit the voltage
amplification was 6.5; the other
transformer, which has a ratio of
I to 2.2, gave 13.0.

At 1,000 cycles the r to 5 trans-
former gave an amplification of
9.0 as against 15.0. At 2,000
cycles the I to 5 gave 15 as
against 14.0 in the case of the

to 2.2 transforMer.
These figures are not only

illuminative as regards trans-
former ratios, but also as regards
the uneven amplification on
different frequencies, obtained
with widely marketed trans-
formers.

REFERRING to the report of the Sydenhcim and Forest Hill Radio Society contained in our last
issue, we are given to understand that Mr. IVOR COX was awarded SECOND prize in the
competition organised by the R.S.G.B. held at the White City last November, the FIRST prize

being awarded to the Woolwich Radio Society.
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ASMALL portable frame -

aerial is always a handy
thing to have if one is

travelling about, or if one wishes
to give a wireless demonstration
in the house of a friend who has
no aerial. Below is described a
way in which a very convenient
type c -n be made up at small
cost. When closed, its frame
measures i8 in. in length and 2i
in. in thickness.. It will therefore
fit easily into a medium-sized
attaché case. It can be made
from any seasoned wood, straight
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AN ATTACHE CASE FRAME
AERIAL

Of the longest upright arm is in-
serted. a  screw. Twc; -pieces of
wood, 12 in, in length and ti in.
wide, are cut out and slotted
together, as shown in the draw-
ing. A hole, through which the

Constructional details of the frame aerial.

grained pine 4 in. in thickness
being excellent for the purpose.
In the middle is a square with
2i -in. sides, to which' the arms
are hinged so that they can fold
inwards.

The arms are it in. in width.
Three of them are ,151 in. in
length, but the fourth measures
18 in. This last  forms the up-
right by means of which the
frame is fixed to its stand. The
arms when extended are kept in
place 'by -swing hooks attached
to the sqtiare, which engage with
screw eyes in the arms.

Details of the stand are given
in the figure. Into the lower end

screw jnst mentioned will pass
easily, is drilled through the two
at the point of junction, and a
wing nut makes all secure when
the frame is erected. Small feet
are fixed to both en6 of each
member of the stand in order to
give the screw. and the wing nut
clearance above the surface of
the table on which the aerial
stands.

Wiring cannot be done in the
ordinary way by means of
" combs," fOr -the. wires must be
tightly fixed so that they 'cannot
move when =the 'frame is folded
up. The best way of accomplish-
ing the desired end is to use
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staples. These are not of the
ordinarr household type, but the
insulated kind used by elec-
tricians. They can be obtainee
from any goad wireless shop, or
a goOd substitute can be made
by passing both the arms of each
staple through a small square of
rubber cut from an old inner
tube before driving it in.

On each arm make as many
marks, 4 in. apart, as there are
to be turns of wire, the top mark
being quite close to the end of
the arm. Begin winding at the
long, upright arm. Place the
wire over the outside mark and
drive in a staple, set slantways,
as shown in the figure. Carry
on in a clockwise direction
to the second arm and fix in
the same way. The arms
should, -of course, be fully ex-
tended whilst wiring is in pro-
gress. The wire should be pulled
tight between each pair before
being fixed with a staple.

For broadcast reception with a
0.001 iaF condenser in parallel
about 12 turns will be required ;
the number is best found, how-
ever, by experiment. Each end
of the wire should be fitted with
a tag so that the aerial may be
attached in a moment to the
terminals of the set.

R. W. H.

A LITTLE GADGET
It is often desired to make a

plug-in connection instead of a
terminal connection, and the
existing connecting links, when

The connection.

fitted with spade terminals, may
be adapted for this purpose
without any trouble and without
making fresh leads, by inserting
the spade terminal between two..
valve pin nuts and then tighten-
ing. H. B.
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Broadcast Reception in
Northern Ontario

By MICHAEL J. CAVENEY.

This unconventional article by one of our readers carries with it an atmosphere associated
in our minds with magazine fiction. We confess that we cannot understand all of it, but

it is a true account of what broadcasting means to some.

IMADE a trip up to Ogoki in
Northern Canada on a power
development project last fall

and, as usual, to keep in touch
with things as long as possible
on the trip I packed along the old
wireless receiver. The weather
was nice on the way up ; no flies
to bather with in the bush ; but
while I was pilling out on a port-
age by way of Kenogamissi I ran
into a bad thunderstorm, and
was fortunate in striking a
trapper's trail, which I. followed,
and ended by staying the night
with the owner of a small log
cabin in a clearing of about half
an acre.

He had been around that part
of the northern bush for sixteen
years, he told me; never out
except down to the little post for
supplies and to barter his furs
each season, and altogether did
not show much inclination to
talk,

These fellows are short on talk,
anyway, as a rule, so the night
being still young and the storm
cleared up I dragged out the old
wireless set from the canoe and
had him hold a barn lantern while
I slung an aerial over a tall
spruce at the edge of his
clearing.

It took a little fussing around,
but finally got hold of KDKA,
and here passed the 'phones to
my host, who seemed scared for
a while, and by the time I had
assured him that the thing was
natural, and he could tune in
himself, Pittsburgh had signed
off, and owing to the fact that I
had to nurse my storage battery
along on the trip, I called it a
night. Next morning, was bright
and I pulled out early, promising
him to drop in on my way back
and give him a real concert if my'
storage would last out that long,
but circumstances kept me up at

,Ogoki well into the. winter. This
meant digging.up a dog team for
the journey back, and not caring
about striking bad weather with
a strange team I decided to pass
up the return visit to the
trapper (battery had been dead
months ago, anyway) and take
short cut advised by the Indians,
which. they claimed 'would save
half a day's travel.

The first day was my best day;
I made 36 miles on the good
snow. The second night I lost
two of my dogs in a scuffle with
wolves, and the third morning
saw me in the dog harness and
mushing south-east in the direc-
tion of the trapper's shack in the
hope, of borrowing, or, if neces-
sary, buying enough dogs to take
me through to civilisation.

It was past nightfall when I
got in to his place, cold, 32
below, and when I topped the
last rise was glad to see his light
in the shack calf buried in snow,
with a white plume of steam from
his stove pipe going straight up
to the moon.

He was glad to see me again,
had given me up, and evidently
was a changed man somehow;
he seemed more chatty and got
around to talking wireless before
I had the dogs unhitched

I saw the reason when I got
indoors. He had bought a wire-
less set since my last visit, and
told me that he makes a trip of
37 miles with the dogs every
three weeks to get his battery
charged !

There it sat on the table, a
long and short wave tuner,
detector and two-step amplifier.

-It cost him two first -grade
- fisher and three beaver skins, and
he surely was ,highly enthused
over his bargain ; really, he -
praised the set so much that my
numb fingers itched to take whirl
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at the knobs before I had the
dogs fed.

I was hungry, too, more so
when the trapper got a savoury
smell floating round the room and
.promptly fell to the minute he
dropped the meal on the board
table. Pretty soon he looked
-at his watch, filled his pipe, and,
dragging over an old packing
case close to the set, sat down
and began tuning in.

My physical condition had now
about reached a point where it
was not absolutely necessary to
give my undivided attention to
the meal, and on looking round
I noticed a long, low table, one
end of which was near the table
holding the wireless set, while
the greater portion of the_ table
was occupied by the dead bodies
of fisher, mink and marten,
frozen hard in many cases, except
those nearest the stove, which
had thawed out and hung limp
over the edge ,of the table.

They were placed so the heat
of the big box stove would gradu-
ally thaw them in rotation, and
as I was mentally commenting
on the prime quality of the fur,
my host, who was listening at
the set, gave a grunt, turned
sideways so as to face the end of
the low table, reached over and
seized the carcase of a fine mink,
and began to skin the animal with
a murderous -looking knife, which
leaped from nowhere.

I had about finished supper,
anyway, and as I rolled a cigar-
ette I seemed to get an entirely

- new viewpoint on radio.
Realising that at just about the

same time there were families by
the hundred thousand in the
",cities of .rowds,". clustered
happily round their radiophone
sets, I wondered just how
many of them ever thought that
every tvord and note they heard-
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was also floating back here in
the twisting snowdrifts of the
North to an unkempt bearded
man in a log shack, who sat on
an old soap box; shrouded in vile
tobacco smoke, listening to
Pittsburgh, and skinning mink
to music.

The programme that night was
from the Carnegie Music Hall in
Pittsburgh,- and as I watched the
great hairy, hands of the man
make the knife flicker deftly
round the lips of each animal,
and peel off the hide from the
mouth backwards like removing
a sock, while the mind and spirit
of him was in a box stall at the
Carnegie Theatre a thousand
miles to the south. " Oh, well;
wonderful isn't the word for it;
it simply staggers the mind on
the first impact, that's all."

Think of it ! Hitherto, the
only sounds this lone trapper ever
heard in the white silent nights
here were the whispering of the
winds, the distant howl of

wolves, or the piercing squeal as
some bead -eyed weasel locked its
lance -like teeth in the neck of a
dying rabbit.

Now, he tells me, he is never
alone.

He has even taken advantage
of the bad weather which kept
him indoors, and learned the
telegraphic code, and demon-
strated fairly decent speed in
copying stations.

He says he had laughed

heartily at the " Bedtime
stories," often cries like a child
when he hears some lady sing or
talk with a voice just like his
mother.

Radio brings all this to the
trapper here, as he silently works
over his catch of furs in a land
where nothing moves.

If he wishes to go across the
globe instanter, he simply wipes
his bloodstained fingers on his
hip, and-twists a knob !

the lRabio Zociety of teat Britain.
Presidential Address-Conference of Affiliated Societies-The Society Dinner.

Presidential Address.
The Presidential Address of the Society will

be delivered by Dr. W. H. Eccles, F.R.S., at
the Institution of Electrical Engineers, on
Wednesday, January 23, at 6 p.m.

Conference of Affiliated Societies.
The Conference of Affiliated Wireless

Societies will be held at 2 p m. on Wednesday,
January 23, at the Institution of Electrical
Engineers. It is hoped that secretaries of

'affiliated societies will notify the Hon. Secre-
tary of the R.S.G.B. of the names of the dele-

gates who will be able to attend. Particulars
of the matters to be discussed, which are of an
important nature, are being sent to Hon.
Secretaries.

The  R.S.G.B's. Dinner.
The Dinner of the Radio Society of Great

Britain will be held on the evening of January
23 after the Presidential Address. Ladies are
specially invited. Single tickets its, 6d.
each, and double tickets Li Is. each, may be
obtained on application to the Hon. Secretary
of the Society.

RADIO PRESS ENVELOPE No. 1.

It Is regretted that a few copies of Radio Press Envelope No. 1 (" How to make a successful Two -
Valve receiver " ) containing a printer's error, have been allowed to go out. In these envelopes the
list of components contains the item " 2 fixed condensers of 0.002µF." This should read " one
fixed condenser of 0.001pF, and one of 0.002p.F." The rest of the description is correct, the con-
denser C3 being rightly given as 0.00IµF capacity..
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Apparatus
we have kited

Conducted by A. D. COWPER, M.Sc., Staff Editor.

Low Frequency Transformers.
The Manchester. Radio Co.,

Ltd., have submitted for test
a low -frequency intervalve trans-
former. This is of medium
size, standing about 31 in.
high, and of conventional de-
sign. It is strongly made, and
the insulation resistance proved
on test to be excellent, standing
up well to Soo volts. Soldering
tags, plainly marked, are fitted
in lieu of terminals.

On practical trial in receiving
circuits, the transformer showed
excellent amplification, freedom
from distortion and noises, and
operated well in dual circuits.

Telephone Transformers.

The Manchester Radio Co.,
Ltd., have sent for test a tele-
phone transformer, uniform with
the intervalve type already
described. This showed the same
excellent insulation resistance,
and on test in crystal and valve
sets, with go volts on the plate,
gave good signals with different
types of low -resistance tele-
phones.

A Two -valve B.B.C. Cabinet Set.

Messrs. W. G. Pye & Co. have
submitted for inspection and
practical trial a two -valve B.B.C.

receiver, with one H.F. and de-
tector valve, mounted in a
sloping -front or desk type of
cabinet, and with a range of 300
to 600 metres wavelength on a
P. M.G. aerial. This has much in
common with the four -valve re-
ceiver already reported upon, both
in the tuning devices and circuit
arrangements. In this receiver
the H.T. battery is housed in the
cabinet, thus simplifying the
external wiring.

On trial, the local station came
in well on the loud -speaker at a
dozen miles, whilst Birmingham,
at ioo miles, was nicely audible
during the intervals of 2L0.

Demonstrations of the"Sparta" Loud
Speaker are given dur-
ingBroadcasting hours
at our own depots -
GA MACES, Hol-
born ; HARRODS,
Brompton Rd.; SEL-
FRIDGES, Oxford
St.; THE SERVICE
TRADING CO.,

289 92, Hi g
Holborn, and
other leading

stores.

ProgresSiCM.
A definite advance in Loud Speaker construction, representing a
marked improvement in the natural reproduction of every tone.

Type " A, " 120 ohms, with adjustable vides for additional control through a
diaphragm. Price £4 15s. as illus- 6 -position tone regulator. For accurate
trated, 25in. high. reproduction .of all classes of vocal,
Type "HA," 2,000 ohms... £4 15s. instrumental and orchestral selections,
Type "HHA," 4,000 ohms...£4 15s. £5 15s.
Type "B," 120 ohms. For use with All instruments are mounted on heavy bases,
Power Amplifiers, for the first time pro- eliminating risk of being overturned.
Write to -day for Lists No. 315 and No. 316, fully describing the complete "Fuller " range, and visit
our London Depot, 58, High Street, W.C.2, where you can inspect them for yourself.

FULLER'S UNITED ELECTRIC WORKS, Ltd.
Telephone:Ilford

zzoo (6 lines) Woodland Works, Chadwell Heath. "Fullerehtiwe,l/Heath.
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LOUD SPEAKER
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A Three -coil Tuning Stand.
From the Radio Communica-

tion Co., Ltd., comes a three -
coil tuning -stand, for ordinary
plug-in . coils, providing fine
adjustment by a gear action on
each of the two outside movable
coils. This has a substantial
wooden base, carrying the three
pairs of terminals "on ebonite;
while a metal and ebonite struc-
ture carries the vertical spindles
which swing- the two outer coils,
and fixed centre coil. The, ad-
justing knobs are at a good
height above the coils, thus
avoiding hand -capacity effects.
Each moving coil has an angular
range of about 12o degrees.
The instrument stands 7 in. high,
and occupies a space of about
4 in. square.

On test, the insulation was
found up to standard, and the
mechanical action smooth and
free from shake and back -lash.
In actual reception, the ease and
certainty with which reaction
could be adjusted was very
marked, distant stations being
tuned -in with comfort.

It would appear at first sight

to depart from the best practice
in high -frequency Work to make
connections to moving coil -
holders by twin flex, but on
actually measuring the stray
capacity introduced by the leads
in ;his instrument, together with
other stray capacities between
the plugs, the total came out at
o.000co7 µF-a negligible quan-
tity, here.

In general, this instrument is
strongly made, workmanlike,
and can be recommended for
serious experimental work as
well as for the lighter side of the
art.

Variable Grid -leak and Anode
Resistance.

The Lissen Company have sub-
mitted for trial samples of their
variable grid -leak and anode
resistances.

The grid -leak is in the form
of a slender pencil in. in dia-
meter and about 2? in. long. It
is mounted on the panel by a
simple screw collar, and occupies,
of course, a minimum space.
It is provided with small terminal
screws and soldering tags.'

On actual test the sample sub -

January 16, 1924

mitted showed a continuous
variation from .6 to 6 megohms.
In reception of telephony, using
this grid -leak, the latter, was
found to fulfil its purpose admir-
ably, giving a smooth and silent
adjustment. The unit is neatly
finished, and is of good work-
manship.

The anode resistance of similar
mounting, but about ff in. dia-
meter by i in. long, showed a
range from 5o,000 ohms to 3
megohms. It is claimed that this
will pass heavy currents without
deterioration. Certainly it stood
up well to severe tests, including
500 volts D.C. applied directly
for some time, and when used as
a grid -leak gave highly satisfac-
tory results in the heavy service
demanded in the grid -leak -howl
type of super. It can be heartily
recommended for this latter
purpose.

As a variable grid -leak for
ordinary valve reception, it was
silent and convenient in use, and
showed a suitable range of values
for use in dual circuits as stabilis-
ing resistances and in resistance -
capacity -coupled amplifiers.

"MODERN WIRELESS"
THE NATIONAL WIRELESS MAGAZINE

We have in preparation the FEBRUARY Issue, which will he a

SPECIAL BIRTHDAY NUMBER
Your order securing your space in this great issue should be sent in at Once.

NEW SERIES RATE. -
6 consecutive insertions £35 per page and pro rata.

12 consecutive insertions £30 per page and pro rata.

If you have not seen a copy write for the January issue and Space Rates from
The Advertisement Managers

SCHEFF PUBLICITY ORGANISATION LIMITED
125, Pall Mall, LONDON, S.W.1.

'Phone REGENT 2440 (2 lines).
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MORE DETAILS WANTED.
SIR,-I am heartily in support

of Mr. J. C. H. Howell's sug-
gestion in correspondence of
Wireless Weekly, Vol. 3, No. 3,
that details of the outfit be given
when reports are furnished.
These reports of experiments are
by far the most interesting
reading that any paper can give
to a lot of us. I see Mr. Howell
refers to a third variable con-
denser, and another correspon-
dent did so a few weeks ago, but
I can find no reference to such a
condenser in any of your articles.
If there is an improvement on
STioo, I think that you should
publish it for the benefit of the

many users of this wonderfully
practical circuit.-I am, etc.,

A. WRIGHT.
Shepperton.
[Mr. Howell refers to the con-

denser across the transformer
secondary in the aerial circuit.
It was suggested that this might
be variable, but a fixed value of

i.L.F cannot be improved
upon in most cases.-ED.]

MARS ?
SIR,-With reference to the

letter from " X -Ray " in Vol. 3,
No. 3, of Wireless Weekly, I
should like to suggest that
" Violet Ray" generators used

for electro medical work and for
beauty treatment are frequently
the cause of interference. These
machines produce a high -fre-
quency current by means of a
Tesla coil. In order that it shall
be harmless, this current must be
of a very high -frequency; which
means that it will cause radiation
in the ether having a wavelength
within the limits of the band
used for radio purposes. These
radiations will influence any
ordinary radio set within 3o
yards.

Another point which might be
of interest is that some experi-
ments with a Tesla coil, capable
of producing a 50 -inch spark,

Fos. 1 & 2 Air Dielectric Type
VARIABLE. CONDENSER

(FARA DAY HOUSE CALIBRATION)
best workmanship, electrically and me-
chanically perfect. 10 fixed and 9
moving vanes, and a maximum ca-
pacity of .003 mfd. Top and bottom
panels of matt ebonite with polished
rounded edges. Fitted with engraved
ivorine scale as shown.

Air Dielectric Type.
No. 1. .00035 mfd. Circular,
ebonite top and bottom, en
cased in celluloid engraved
ivorine As Illus- n
(sated)

scale. (
. . Post 9d. AV'''.

No.2 -00045 mfd. Ditto. 1 ig
As Illustrated). Post 9d. AL/ V
No. 3. .0005 mfd. Circular;
ebonite top, bottom and case.

scale. .. Post 9d.
Engraved ebonite 12/.
No. 4. .0006 mfd. Circular ;
ebonite top and bottom, en-
cased in celluloid: Engraved
ivorine scale.

Post 9d. 13/0
.001 mfd. Ditto .. 15/.

GAMAGES OF HOLBORN
SPECIE/ILLY-Alt REDUCED JANUARY PRICES.
Upon the quality and design of your apparatus depends the success of your experiments. For many
years Camages have set the standard of quality and design, white the prices are the 'owest in
London. Orders should be p!aced immediately as these prices h&d good only till the end ofJanuary.

POST
ORDERS

may be sent with
every confidence

of receiving
coon !eta

satisfaction..

Gamage Single -Valve
Broadcast Receiver

Comprising tuning unit and valve
detector. Wavelength 300-500

CRYSTAL DETECTOR
metres, but any wavelength may
be obtained by -the addition of

A splendid little detector in lac- ordinary Honeycomb coil. The 111-
quered brass, mounted on ebonite. =lent, being held Vertical, cannot
Ball -Joint and Cat's -whisker. touch grid when sagging takes
Fitted with our famous ., per_ place. The tuning coil entirely

eliminates self-induction and self -
at "4/6 but now
manite " crystal. Recently sold capacity effects. TELEPHONY
offered at the can -be received up, to 40 miles.
specially re- Licensed and passed by the
duced price of £3-17-6MP.aMrc.00 . and the

-Post 6d. ,pang.Place your order how to secure. Accessories extra.

ni Com-

Bend for your
copy of Damages
WIRE LESS
CATALOGUE
containing bar-
gains in every-
thingf roma com-
plete set to the

Po Free on
smallest arce' ery

FOR UTMOST
RESULTS

USE

Regd. Trade Mark No. 438341.
Highly sensitive, and remains inadjustment longest.
Clear, powerful results.
Price per large sped-
men-post free.
Secure your specimen of " Perrnanite "

now and improve your results.
Fuller's Block Wireless Accumulators.

Special offer of ex -Government Stook but
absolutely unused.

Lvolt, Poet tvt Irp.9/noati.

10°:!4. 27/- Pont
Boxes to hold 6 of these, fitted with lid,
and carrying strap. Postage extra. Each. 1/6

Five accumulators and box sent post free.

A. W. GAMAGE, Ltd., HOLBORN, LONDON, E.C.I.
Cheapside Branch : BENETFINKS.
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were carried out in London in
1919-1920. Soon after the Com-
mencement of the experiments
the daily Press began to report
mysterious radio signals, which
might have come from Mars.
Was this a coincidence? -4 am,
etc.,

H. J. HOWARD.

Wimbledon, S.W.19.

USING TELEPHONES AS
L.F. CHOKE.

SIR,-Apropos your article cn
choke -coupled L.F. amplifiers,
the following wrinkle may, appeal
to some of your readers. It con-
cerns the use of a pair of 'phones
as L.F. choke. Using a single
H.R. earpiece, which was handy,
the amplification was at least as
good as that of some of the
cheaper transformers on sale, and
if one has a spare or perhaps an
insensitive pair of headphones,
this is a rough and ready method
of adding a valve to one's set.

For those unacquainted with.

this method of coupling, the fol-
lowing was the circuit used :-

Ti a

81

The arrangement referred to
by Mr. Fletcher.

Trusting this may be of use,
and wishing Wireless Weekly
continued success.-I am, etc.,

A. P. FLETCHER.
Redhill.

DUAL AMPLIFICATION.
SIR, -In view of the articles on

dual amplification appearing at
present in your excellent paper,
you may be interested to learn
of the results I have obtained
with the one valve dual circuit
ST74. -

I get all the British stations
regularly, Bournemouth being
the loudest of the distant
stations. Glasgow (22 miles
distant) comes in with sufficient

strength to work a small loud-
speaker, but not very efficiently.

L'Ecole Superieure, Radiola,
the Eiffel Tower and the new
Brussels station are 'heard regu-
larly. The Eiffel Tower tele-
phony is, of course, very strong,
and can be listened to with ease
using three pairs of 'phones, this
at a distance of 55o miles.

On December 18, at 12.35
a.m., I was successful in obtain-
ing reception from America.
For an .hour nothing came
through distinctly, but at' 1.4o I
heard the call-sigri WGY very
distinctly and the announcement's
of two songs. I then heard a
piano solo and another song.-I
am, etc.,

J. FERGUSON'.
Stirling.

We understand that Messrs.
Eustace Watkins, Ltd. are
now representing Messrs.
Gambrell Bros. in the West
of London and have now
opened a showroom on the
first floor of 91, Bond St.. W.

ECONOWC ELECTRI
1

The "EEC" ATRAUDION" VALVE
is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplifiers and

low power transmission. Price 15/ -
USE " RECTARITE." the synthetic
crystal that makes Loud speakers talk.

116 Large Specimen.

Write to -day for 43 pale Radio
-11111% Catalogue mailed post free, 9d.

iltL

Head Office 10, FITZROY I Showrooms : 1 Branch and Works
SQUARE, LONDON, W.1. I 303, EUSTON RD., N.W.L TWICKENHAM.

SETS FOR BRITISH HOMES
RYSTAL RECEIVER, in special antique design Cabinet. A Sayer Crystal Set at very
ittle extra cost. Gives best possible results and is really ornamental as well. Has
accommodation for 2 pairs of headphones. Write for specification. PRICE £4.0.0
complete, including B.E.C. Royalty, 1 pair 4,000 ohm 'phones. 100 it. 7.22 copper aerial
wire, leading -in tube and 2 insulators.
SINGLE VALVE REFLEX RECEIVER. Range 300 to 600 metree. Coils can be
plugged in to increase range. Polished walnut case. Valve performs function of
H.F. and L.F. Amplifier, the crystal rectifying, therefore. equal in perfor canoe to
3 -valve set. Write for specification. Price, complete with all accessories, 413 13 d
No extras, all royalties paid. (If without accessories, only al A 3.)
2 -VALVE CABINET MODEL RECEIVER. Range 300 to 3,000 metres. Range for

.telephony 500 mileS. Polished walnut case, H.T. battery in base and valves enclosed.
Ebonite panel engraved. Write for specification. Price, complete with all accessories,
£24 2 6. All royalties paid. No extras.
Write for Catalogue de Components Booklet. Trade Terms on Request.

The EAGLE Engineering Co.. Ltd. 8L,Ongs22174°.In.'1.
WORKS EAGLE WORKS. WARWICK.
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Information Dep ailment
v. 1,

44. "

J. S. W. (WIMBLEDON) points out that it
has been stated in connection with the relaying
of the Pittsburg station by the B.B.C. station
that the B.B.C. receiver was tuned to
100 metres, and asks whether the American
broadcasting stations commonly work on
such short wavelengths.
We believe that the explanation is to be found
in the fact that the reception was of a special
short wave transmitted by the American station,
and not of the main wave. Several experi-
menters have reported that this wave is
stronger than the signals upon the main wave-
length, and it would no doubt be more suitable
for the purposes of the B.B.C., in that it would
be free from heterodyning by amateurs.

W. S. A. (EfATH) asks why it is that several
of his valves, though of good make, have
burnt out after quite a short period of use.
It would appear from the querist's description
of his receiver, that he has been using a 6 -volt
accumulator and filament resistances of an un-
satisfactory pattern. There are on the market '

4.1.1  As
4 aA;,i III.11111- _ ----_,

a certain number of filament resistances whose
total resistance is so low that a 6 -volt battery
gives far too large a filament current. Their
lives are very much shortened, and a remedy
which may be adopted is to insert in one of the
low-tension leads° between the accumulator and
the appropriate terminal upon the receiver, an
additional filament resistance to cut down the
current to a suitable value.

C. K. F. (LEWISHAM) asks whether it
would be possible to add one or more valves
to the single valve receiver described in
" WIRELESS WEEKLY," Vol. 2, No. 19.
It is quite an easy matter to add one or more
stages of low -frequency amplification to this set,
the connections being made in the usual way
between the primary of the first intervalve trans-
former and the telephone terminals of the single -
valve set. 1'o add a high -frequency valve to the
receiver, as some of our readers have asked, is
a matter of much greater difficulty. It would
involve re -designing the receiver, and a certain
amount of experimental work.

W. G. PYE 8c CO.,

IWO-VALVE RECEIVING SET (No. 52).)

Price, including all royalties (less Valves) ..
Price, including Headphones, Valves, Batteries,

etc., and all Royalties
Two Valve -Power Amplifier of similar
design. Price ..

£12 10

£18 10

£10 10

0

0

0

Manufacturers of Physical and Electrical
Instruments,

Granta Works,
CAMBRIDGE.

If you are building your own set, and want
the best components, you must use our :-

Tuning Coils,
Coil Holders,
Switches,
Condensers,
Panels, etc.

Complete Receiving Sets of 2, 3, and 4
Valves also supplied.
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J. L. M. (DARTMOUTH) asks for a circuit
capable of picking up the American long -
wave stations upon a rather small aerial,
the receiver to be easily handled.
Since it is desired that the operation of the,
set shall be simple, resistance -capacity coupling
is suggested, a suitable circuit being given here-
with. If possible, use a separate heterodyne, as,
shown. Adjust the reaction so that the main
receiver is on the brink of self -oscillation, and
use the local oscillator to produce a beat -note
with the desired signals.. _

CD.

-

W. L. C. (CARDIFF) enquires as to the
cause of the fluctuating note of low -power
C.W., transmissions from many amateur
stations.
This phenomenon is the result of- the employ-
ment of a transmitting circuit in which the aerial
forms part of the circuit in which oscillations are
generated by the transmitting valve. Slight varia-
tions in the capacity of the aerial will therefore
produce variations in the transmitted wavelength,

.and such variations are easily produced by the
swaying of the aerial in the wind.

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK Ciatlek ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK
(Patent No. 206098).

ConstantlyVariable
Silent in operation.
Constant in any
temperature.
Dust and Damp
proof.
Each tested and
guaranteed.
Neat and well
made.

GRID LEAK
.5 to 5 megohms
2/6

ANODE
RESISTANCE

50,000 to roo,000
ohms 3/6.
Suitable for S.T.
too Circuit.

SEND P.C. FOR DESCRIPTIVE FOLDER.

WATMEL WIRELESS CO Cormangfit House, la, Edgware Road,
Marble Arch, W.2. TeI.4575 Paddington.

EBONITE PANELS
CUT, DRILLED
and ENGRAVED,

etialitp BASKET COIL HOLDERS
Most efficient in design and best workmanship- Made
from A grade matt ebonite with polished knobs and
lacquered brass parts. Take coils up to 5' in diam.,
and have a convenient hole for hanging up when not in
use and so preventing damage to fragile coils.

Price 1/3 each. Postage 2d. Set of three or more post free.
!SIDNEY RETURNED IF NOT SATISFIED.

GOSWELL ENGINEERING CO., LTD.,
12a, PENTONVILLE ROAD, LONDON, N.1.

T,iberal Trade Tetras. Phone: North
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M.H. The
Mark of Merit
on any Wire.
less Set or
component
is a guarantee
of efficiency,
reasonableprice and
sound British
manufacture.
BUY BRITISH
GOODS ONLY

We are exhibiting
in the Electrical
and Allied Engi-
neering Section
of the British
Empire Exhibi-

tion, 1924.

halt

Complete
Catalogue,

over 100 pro.
!freely illus.
trated pages,

Post Free
1/s.

REVERSINE
COIL HOLDER
As implied by its name, this coil
holder enables the coil or coils to
be completely reversed in their
physical and electrical relation
one with another. It is a perfect
variometer, having a regular and
even adjustment over the whole
of 80°.

Highly finished polished ebonite
with lacquered brass fittings.
Smooth, even motion and certain
electrical contact. Plugs and
sockets fitted to take standard
duolateral coils.
As illustrated 21/- each.

-IraP11111111)
IN CONJUNCTION WITH B .HESKETH LTD
silowRooms : Radio Corner, 179, Strand. London, W.C.2.

5, Ye;rerton Heed, Bournemouth.
All correspondence to Head Office,

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2
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The Vanicon.

APRESENT which is sure
to be appreciated by your

wireless friends is a " Vanicon
variable condenser.

You also will be satisfied because
you will feel that for a moderate
outlay you have secured the best
variable condenser on the market.

Capacity. Price.
s. d.

Extra for
Ebonite Box.

s. d.

.0003 mfd. 17 6 7 6

.0005 1 0 0 7 6

.0007 1 2 6 10 0

.001 1 5 0 12 6

Each condenser can be supplied
with a calibration chart at 10/6

extra.

We will be pleased to advise

you on all matters pertaining to
condensers.

THE DUBILIER CONDENSER CO.(1921), Ltd.
Dept. G.

Ducon Works, Coldhawk Road, London, W.12.
Telephone ; Telegrams :

Hammersmith 1084. Hivolteon, Phone, London.
[D.P. s 49.1

.&(gMagac.g(4,145g4WWWW4wraawww.e. :
Keep on Keeping on Advertising in WIRELESS NVEEKLY.
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WIRELESSVALVES
NYttorvarreme-uf-:

The ONE VOLT ORA
is the latest addition
to the wide range of
Mullard Valves

It combines the high efficiency of
the celebrated general purpose ORA
Valve with an exceedingly long life.

In addition the filament requires
but ONE VOLT and only 0.25
ampere maximum current.

Therefore the filament of the ONE
VOLT ORA can be supplied from a

SINGLE DRY CELL.
FILAMENT VOLTAGE i .0 volts
FILAMENT CURRENT o .25ampere
ANODE VOLTAGE 30 - 100 volts

Ask for leaflet V.R.Q.

THE ONE VOLT
ORA

PRICE : 30/-

Mullard
Advt. The Mullard Radio Valve Co., Ltd., Balham, S.W.12

(E.P.S.95).

DCONDENSERS
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Twelve Tested
Wireless Sets.

By Percy W. Harris.
Assistant Edit or of " Modern
Wireless" and " Wireless Weekly."

One of the most practicable constructional
books yet published. Mr. Harris' reputation
as a bright and informative writer of construc-
tional books is well known and his latest book
is easily the best he has written.
Every Set described in this book is well within
the capabilities of any enthusiast and pro-
vided the very clear instructions are followed
perfect results will be obtained at the first
attempt.
The following instruments are fully described.

A 2/6 Crystal Set.
2 A Crystal Set on a New Principle.
3 A Single Valve Magnifier.
4 A 2 -Valve Magnifier.
5 A Simple 2 -Valve Receiver.
o A 2 -Valve Cabinet Set.
7 An "Old Folks Receiver.
8 A 3-alve "An Concerti Receiver.

A
"Trans

Tatlantic " Receer.
A 3 -Valve Reinartz Set.
An S.T. 100 Set for the Beginner.
Wave Traps in Various Forms.

Post free
218

From all Bo ,ksellers or direct from
RADIO PRESS LTD., Devereux Court, Strand, W.C. 2.

9
10
It
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That's pretty smart
of you, Williams

" ELL, I must admit it's not too bad for
a first attempt. I'm getting excellent
results from it, too."

" Tell me, how did you obtain your knowledge
and skill ? I suppose you have had some sort of
engineering training ? "

" Oh, no. My job is in the insurance line --
I've never been in any works in my life. As a
matter of fact, it was Garnett who put me up to
it. He told me how simple it was to build up a really
good Set from ready-made components."

" It is a very creditable piece of work-I must
congratulate you. I suppose Garnett showed
you how to make it ? "

" Not a hit of it. He merely advised me to get
a copy of a book called Twelve Tested Wireless
Sets and to follow the instructions. By the way,
your boy is coming home from school next week,
why not spend a couple of evenings or so with him
making up a good Set ? "

" That's not a bad idea. He'll sure to be at a bit
of a loose end. Let me make a note of the book
and I'll call in at the bookshop on the way home for
a copy."

GILBERT AD.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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BURNDEPT Coils
BRITISH AND BEST

BURNDEPT Coils Patent Nos.
NOTICE is hereby given that

BURNDEPT COILS are manufac-
tured under Patents owned by Burndept

td. BURNDEPT COILS do not
infringe any existing Patents, they are
not so-called " Honeycomb Coils."

iWe claim that BURNDEPT COILS
have lower distributed capacity and
less high frequency resistance than any
make of " Honeycomb Coils." Our
claim we are prepared to substantiate.
The following table speaks for itself.

BURNDEPT COILS are mounted on plugs of the
highest class insulating material, which have

non -reversible spring plug and socket fittings, facilitating
quick and easy changing and ensuring perfect electrical
contact at all times. No losses owing to poor insulation
when using Burndept Coils,

When buying coils, insist on Burndept Coils,
which are the original British Coils and are still
the best,

Burndept Coil Stands can by used in any position
owing to their geared construction, which feature also
ensures easy smooth adjustment. They are perfectly
insulated and are equipped with the same plug and
socket fittings as the coils.

No. 135, for Panel Mounting .. £1 5 0
No. 136, Mounted .. £1 15 0

Da a prepared in BURNDEPT Research Laboratories.

S
..

.Sr. -BY TUN NO ON AvERLl
p.m.G ,,....A.L.,....., 0,75 com. , ,

Ix AvE L. -MOTH IN META,. OBTAINED aln5.13111.15171.

Coo. 1 1

1 I
1 ._

06.14SEI OR BURNDEPT Mom CDNOGNSER OF CAPACITY looturto ly4 Putuua.
Peet

muum14
T,,,,sd Anode UrodsNO

il a 1- .m. ..... abl. .o,. rrttn. V65 .g0'0'i5 901. aln.
,mLIt

0202

S 1

2
i6
I6,i

10
i

150

165

260
290

300
540

380
470

129
155

280
355

330
420

375
475

80
100

175

220
5 t-
V-

g.,4
s!i

9 1 340 39Q 560 185 425 505 575 120 265 5/- Vio
sP 116 9-5 200 360 420 640 210 490 580 655 130 305 5/-
B 4 220 91 260 470 590 900 300 690 820 930 200 430 5I- ,13,7,/

73 294 3 -5 350 570 700 1100 380 820 970 1095 275 525 5/6 2
100 583 2 450 750 950 1450 525 1150 1350 1530 375 730 7 /-
150 1193 650 1050 1300 2100 730 1625 1930 2180 520 1035 7/6 a <
200 2300 2 900 1450 1900 3000 1010 2260 2670 3020 710 1420 8/6 5 C.
300 4770 17 1250 2000 2600 4100 1430 3250 3850 4350 1000 2050 9/- , ',2,, ,, '

400 9600 17 1750 2900 3700 5800 2030 4600 5450 6200 1420 2900 10/6' 1"
500 23550 20-5 2600 4300 5500 9000 3235 7250 8600 9750 2320 4550 12/- . .0.

750 53250 19 4000 6600 8500 13500 4840 11000 13000 14600 3400 6900 13/6 w
l000 104650 175 - - 12500 21000 6750 15300 18200 20500 4700 9650 16/6
1500 182000 22 - - 16500 28000 9040 20200 23800 27000 6400 12800 24/-

BURNDEPT LIMITED,
Head Office : Aldine House,
Bedford St., Strand, W.C.2

'Phone; Gerrard 9072.

LBURNDEPTi
Tu

,

Keep on Keeping on Advertising in WIRELESS WEEKLY.



iV WIRELESS 'WEEKLY ADVERTISEMENTS. JANUARY 16TH, 1924

WIRELESS

WEEKLY

is the
most

Popular
Wireless
Weekly
Journal

IT IS A SPLENDID

ADVERTISING
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Advertisement Managers

Scheff Publicity
Organisation, Ltd.

125, PALL MALL,

LONDON, S.W.1.

Phone: REGENT 2440 (2 lines).
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WM ELL
Valves

P 3. With green top.
For Detector and Low
Frequency Use 30/-
P 4. With blue top.
For High Frequency Am-
plification 30/ -
Either of the above Valves
requires one battery only-

not three.

P 1 and P 2 valves
now reduced to 12:'6

No. 1 of
a Series.

AN essential feature of any Valve is that the electrical
energy consumed by the filament should be as
small as possible consistent with efficient opera-

tion. This electrical energy is measured in watts-a
term used to denote the product of the actual voltage
and amperage used.
Thus, the Wuncell- operating at .8 of a volt and con-
suming .2 of an ampere- has a total wattage of 0.16,
which is as low or lower than any Valve at present on
the market.
In selecting a Valve, first consideration should be given
to its wattage and not to its apparent amperage. For
although at first sight it might be considered advan-
tageous to reduce the amperage of a Valve below .2,
yet if this is done the voltage must be correspondingly
increased and the net result is merely as before.
But there is this serious disadvantage introduced. An
unnecessarily low amperage necessitates a filament so
fine that it is exceedingly fragile.
The Wuncell filament, on the other hand, is particularly
robust, and the Valve as a whole possesses all the
advantages of the standard Cossor construction.

COSSOR VALVE CO., Ltd. Highbury Grove, N.S.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
Gilbert Ad,
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H. C. PHILLIPS & SONS,
LTD

81, TURNMILL STREET,
LONDON, E.C.1.

10 Secs. from Farringdon Street Station, MET.

ACCESSORIES
AND

COMP ENTS
EBONITE, any size ; any thickness cut .. It.-. .. per lb. 31 -
'PHONES, Phillips' 4,000 Ohms:,. 2 Months_ Guarantee.. ..

The Celebrated S.E. French hones, .. 10/6
DULCET LOUD -SPEAKERS. TO clear a .. 15/ -
DUTCH VALVES .. .. . .. 7/11

Double Filament .

.,,
. .. .. 9/11

TRANSFORMERS, L.F., Ratio 4/I You'll .. .. 7/6
Ratio 4,1 Siliertown .. .. 21/-

The All Enclosed Transformer .. .e... .. .. 12/6
Set of SLAB COILS .. .. .. .. .. .. 2/3
Set of BASKET COILS (7) .. .. .. .. 2/3
VARIABLE CONDENSERS. To clear.

.0005 . .. .. ..
FILAMENT RESISTANCES. To clear .. ..

, Better type ..
INDUCTANCE TUBES. Wound, Black Shellaced.

12 in. by 4 in. .. .. .. .. .. .. 2/3
12 in. by 3 in. . . .. .. .. 2/-

CHANGE -OVER SWITCHES.. S.P., D.T. .. .. 1/6
WIRES. Tinned Copper .. .. .. .. 4 yds. 2d.

Nos. 22 24 26
Enamelled .. .. .. .. per lb. 2/3 2/8 3/-
D.C.C. .. .. .. .. 2/7 2/10 3/3

BATTERIES. II.T. Dry. 64 volts, including Wilder Plugs .. 9/-
IVORINE NAME PLATES. All reading 1 doz. .. per gross 8d.
PHILLIPS' VARIOMETERS. Cover Broadcasting Range .. 4/ -
FLEX. 14/56 .. .. .. .. .. per yd. 2d.
MOUNTED TUNED ANODE COILS. 150-4,000 Metres. 9 Taps 20/-

With Reaction .. .. 27/-
CRYSTAL DETECTORS. Brass .. .. .. .. .. 1/6

Nickel . .. .. 1/9
BRASS CONTACT STUDS. (With nuts an.d. washers) i in. doz. 4d.

1 in . 4d.
NICKEL CONTACT STUDS. / in. 6d.
BRASS VALVE LEGS. 4 B.A. .. .. .. 9d.
BRASS TERMINALS. 4 B.A. .. 9d.
BRASS BOLTS. f in. by 4 B.A... 4d.

I in. by 4 B.A... .. Ott.
1 in. by 4 B.A... , 9d.

BRASS NUTS. 4 B.A. ; 5 B.A. ; 6 B.A. .. 2d.
2 B,A. SCREWED BRASS ROD , .. per foot 21d.
SPACERS. Large, i- in. .. .. .. doz. 2d.

Small i in. .. .. Id.
CONDENSER SPINDLES. .0003 .. .. .. .. each 1/d.
CONDENSER VANES. Fixed and Moving .. .. doz. 3d.
CRYSTALITE CONDENSER. Top and Bottom End Plates, per pr. 9d.

.. each 3d.EBONITE KNOBS. 2 B.A.; 4 B.A. ..
EBONITE ENGRAVED DIALS. Set Screw
SWITCH ARMS. 3- in. Radius ..
RUBBER SLEEVING
NICKEL DEWAR SWITCHES for S./P. ..

SEND FOR CATALOGUE OF PARTS AND SETS.

.

.

4/-
6/-
5/6
1/8
2/4

per yd. :

H. C. PHILLIPS & SONS,
LTD.,

81, TURNMILL STREET,

LONDON, E.C.1.
10 Sees. from Farringdon Street Station, MET.

SAVESYour Money
Your Current

PENTON
LOW CONSUMPTION
VALVE

Type 1E4. for 6 volt accu.

II E" 6 4 11 11

p

P

P

11.E.4 H.E.6

Fil. Amps. 16 16

Yolts 6 8'6

Plate 60 60

Every Valve Tested
and Fully Guaranteed,

The PENTON Valve not only saves money and
trouble but gives far better results. Its remark-
ably low consumption makes your accumulator
last 4 to 5 times as long compared with the
ordinary R type valve. On the other hand finer
reception is assured owing to the entire elimina-
tion of distortion due to the incorporation of
the patent spiral anode.

Lower Price
and consumes

Less Current
than most Dull Emitters.

PRICE 1 5/. EACH
POSTAGE Gd. EXTRA.

As we haue greatly increased our
production we are now able to offer

immediate delivery from Stock
WRITE FOR LEAFLET

The

PENTON ENGINEERING COS
15, Cromer Street, King's Cross, W.C.1.

'Phone: Museum 4681.
'Grams: " ERPENTOBAL, KIN CROSS,".

Get a "PENTON" and note the difference.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Buy British
Goods °ley.

ACTUAL
performance has proved beyond

doubt the outstanding superiority of
Ediswan Valves. Every day adds to their
reputation.
Type A.R. 06. zxst December, 1923.
"Allow me to compliment you on the excellent performance and satisfaction
which they give. Using three valves a H.F.D., x L.F. with Alament voltage
2.5 and plate voltage 5o, I can receive all the B.B.C. stations on a taiga
loud -speaker without any distortion or microphonic effect from the valves."

Frank S. Valentine, Hon. Sec.
Exeter and District Wireless Society.

Tring, Neils, 23-x2-23.
"I received the full Dance Programme this morning from W.G.Y. My set
is an home" constructed one, 3 Valves, r D. and 2 L.F. and I am using
' Ediswan' A.R.' Valves. I have previously tried three times to pick up
American Stations with other well-known makes of valves, but did not meet
with any measure of success. I received this morning results on both

phones and loud speaker, and, considering the fact that I did not employ
High Frequency I cannot speak too highly of your 'A.R.' Valves, for it is to
these that I acknowledge my success." R. J. Kettle.

Type "A.R." & "R" Now 12/6
Type "A.R.D.E." Now 21/ -

(Dull Emitter).

Type "A.R. °06" 30/ -
THE LATEST DULL EMITTER.

This Valve can be run off dry cells, reducing upkeep costs to
a minimum. The current consumption at a filament voltage
of 2.5 volts is only .06 of an ampere.

Have you had your FREE coby of Illustrated Booklet " The
Thermionic Valve" ? If not, send a Postcard to -day.

Your Dealer holds stocks to supply you. If not,
write us direct, giving his name an address.

THE EDISON SWAN ELECTRIC CO., LTD.,
123;'125, Queen Victoria St., E.C.4. and 71, Victoria St., S.W.1

Works : Ponders End, Middlesex.
Branches tall Contractors to H.M.

Admiralty, WarPrincipal Office, Royal
Ail Force.Towns.

tp1SWAlk
EV.ERYTHING
ELECTRICAL

The safety cap (Prov.
Pat.) which is now
fitted to all Ediswan
Valves. The filament
pins are shorter in
length than the plate
and grid pins, thug
avoiding any chance
of making surbtoe
contact with the

wrong sockets.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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If you have the

good GOODS,
then

Wireless
Weekly
is the GOOD
medium through

which to
SELL THEM

Wireless
Weekly

reaches both the

Trade
and the Public

GIVE IT A
TRIAL!

Advertisement Managers:

SCHEFF PUBLICITY ORGANISATION,
LTD.

125 PALL MALL, LONDON, S.W.I.
'Phone :- Telegrams :

Regent 2440. " Advertiras. Piccy, London."

-hear the richness of her
voice on the superb 1,6rown.

PRICES :
Model Hi, 21 in. high

120 ohms £5 5 0
2,000 ohms £5 8 0
4,000 ohms £5 10 0

Model H.2, 12in. high
120 ohms £2 5 0

2,000 ohms £2 8 0
4,000 ohms £2 10 0

THE fulness of a contralto voice can
only be heard to perfection on
the Brown.

This is no idle boast-on the contrary,
there are sound scientific reasons for it.

In the first place, the Brown employs
no flat iron diaphragm, but makes use of
an entirely different principle.

If you could only look inside the
business end of a Brown Loud Speaker
you would find a comical aluminium
diaphragm of the thinness of paper. This
is the secret of its marvellous true-to-life
reproduction and the cause of its failure
to distort the human voice into a ridi-
culous mockery of itself-so often the
fault of the ordinary Loud Speaker.

This aluminium diaphragm is attached
-at its centre-to a vibratory reed, which
moves to and from the poles of the magnet.

It is owing to this centre pull that high
notes and low notes of the human voice
are reproduced with equal clearness.

You may not be musical and perhaps
you cannot sing a note, but your ear is
critical - when choosing your Loud
Speaker, save yourself disappointment by
purchasing a Brown first. You'll be
certain to want one later, anyway.

S. G. Brown Ltd., N. Acton, W.3.
Retail: 19, Mortimer Street, W.1,

and 3, Moorfields, Liverpool.

ililfiiii.iil

'l'ill.

14iii:lig.

c '41i'

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Illustration shows
Mr. Keith jopp and

his Peto-Scott Units.

Cr\ stal Detector Unit No. 6.

er Unit No. I.

Condenser Unit No. 2:

Reactode Unit No. 7.

I Full particulars of
the Peto-Scott Unit
System are given in
the new 48 -page Cat-
alogue (post free 3d.)
and in Peto-Scott's
Wireless Book, 1/3

(1/5 post free).

PETO-SCOTT Co., Ltd.,
Head Office: 64, High Holborn,W.C.1.

(Only address for Mail Orders.)
Branches : 99, Hie: Holborn, W.C.1.
LIVERPOOL : 4, Manchester Street.

CARDIFF : 24, Queen Street.

Peto Scott's units

.04S)16,ot 't#11

Mr. Keith-Jopp gets WHAZ so well
that the Boston (U. S. A.) papers
give an account of his results.

ALTHOUGH so many users of
Peto-Scott Units have written to
us about their regular reception

of U.S.A. Broadcasting, one of the
most interesting achievements has
been that of a young Broadstairs
Amateur, Mr. Keith- Jopp. Writing
to WHAZ (Troy, New York) for
confirmation of his report, the
authorities there were so struck by
its completeness in the face of poor
conditions that they sent it to the
" Boston Post " for publication.
As a result of this, Mr. Keith- Jopp
has been the embarrassed recipient
of a large number of letters from
American radio enthusiasts asking

r

L

him how he manages to get American
Broadcasting just whenever he likes
on two Valves only (four Valves on
the Loud Speaker). His answer is
simple. He uses Peto-Scott stan-
dardised Radio Units assembled by
himself without previous wireless
knowledge.
If you, too, wish to listen to WGY,
WHAZ, and others, without
having to wait for favourable con-
ditions, invest in a set of Peto-Scott
Units. Even if you have no Radio
knowledge the working instructions
supplied with each box of parts will
enable you to get perfect results the
first time.

Prices in sets of parts for home construction :-

1. Tuner Unit .. 24/9 5. L. F. Unit ... 34/6
2. Condenser Unit 34/6 6. Crystal Detec-
3. H. F. Unit  .. 14/9 tor Unit .. 15/6
4. Detector Unit 19/- 7. Reactode Unit 28/6
All Royalties paid. Engraving on Panel, 2./.. extra.
Cabinets 3/6 extra, except No. 2, which is 44. Postage
paid on order= of £2 and over. Full instructions with

every box.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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1974

THE "R" type valve, which can be
used as a detector or as a low or high
frequency amplifier, is still, and will
remain, the most generally popular
valve on the market. And of the seve-
ral available makes of "R" valves there
is none better than the amber -tinted
valve bearing the B.T.H. monogram.

For smooth detection and amplification, without valve
distortion, the B.T.H. " R " type valve is unsurpassed ;
while the amber tinting referred to above entirely
eliminates the glare which is such an objectionable
feature of the clear glass valve.

11111111111111111111111111111111 1111111111111111111 1111

See that your valves are
amber - tinted and bear
the B.T.H. monogram-
the sign of good reception

REDUCED PRICE

12/6 each

1111111111111111 11111111111111111111111 III

The British Thomson -Houston Co Ltd
Works : RUGBY. London Office : CROWN HOUSE, ALDWYCH, W.C.2

11111111111111111111111111111111111111111111111111111111111111M II 1 111 81111111 III 1111111 11111111111111111111 111 ICI II 11i11111111

Keep on Keeping on Advertising in WIRELESS WEEKLY.



WIRELESS WEEKLY. ADVERTISEMENTS. JANUARY 17TH, 1924

WIRELESS WEEKLY SMALL ADVERTISEMENTS
PREPAID Advertisements are accepted under this heading for Wireless Apparatus and Parts WANTED or FOR SALE, etc., at the rate of

Is. 6d. per line, MINIMUM THREE LINES,
Advertisements should reach Scheff Publicity Organisation, 125 Pall Mall, London, S.W.1, LATEST by first post FRIDAY preceding date

of publication.
The publishers are not responsible for clerical or printers' errors, but every care is taken to avoid mistakes.

WATCH this space for Special Bargains.-" Radiohmite " Wonder
Crystal in patent easifIx cup, 9d., post free. Don't add a valve

until you have tried it. See below.

" ADIOHM," No. 1. Crystal Receiving Outfit, complete with Head-
phones, etc., the same quality and good reception you can pay

6 Guineas for. We charge 52s. 6c1., and return your money if not
satisfied. We've never had to do yet.-Sparks' Radio Supplies,
43, Great Portland Street, W.I. 'Phone : Langham 2463.
1N.:10T A SUPER SET, but distinctly Superior-" Radiohm " C. -V.
4. 1 Type 1. A Crystal -Valve set " hooked up " to give better results
than many 2 or 3 -valve sets. Makes you forget a gramophone.
£10 17s. 6d. complete, with Headphones, Batteries, etc.; deferred pay-
ments arranged .-Sparks ' Radio Supplies, 43, Gt. Portland Street,
W.I. 'Phone : Langham 2463.

AGOOD AERIAL means good reception. " Radiohm " Strip
Ribbon Aerial, 25 per cent. better than wire. Fact 100 ft., 3s.,

plus post. Trade supplied.-Sparks' Radio Supplies, 43, Gt. Portland
Street, W.1. °Phone : Langham 2463.
THE YANK KNOWS ! Look behind the panel of the best American

sets. They use square tinned copper rod for wiring- - ? We
sell it. 2 ft. lengths, 3s. doz. Trade supplied.-Sparks' Radio Supplies,
43, Gt. Portland Street, W.I. 'Phone : Langham 2463.

EIFFEL TOWER " TRANSFORMERS.-L.F. 5,1, wonderful value.
12/6, carriage naid. Each Transformer guaranteed perfect and

tested.-Wilkinson, Lonsdale Road, Queen's Park, N.W.6. Est. 1900.

ACCUMULATORS.-We repair and recharge any make of cell. Trade
or Private.-Wilkinson, Lonsdale Road, Queen's Park, N.W.6.

Est. 1900. Makers of the " Eiffel Tower" Wireless Mast.
WESTON Moving Coil Dead Beat Voltmeters, 0;80 volts, Model 301,

4 -in. panel type, offered at half ordinary price. Government stock.
Guaranteed new and accurate to the fraction of a degree, 27/6, post
flee. Also special offer of Moving Iron Pocket Voltmeters, 0/5 volts,
direct from factory. 5,'-, post free.-Heayberds, 24, Manor Park,
London, S.E.

CRYSTALS ! I I The best is always the cheapest. Send for Super
Selected Crystals, Is. 6d., post free ; best 4,000 Ohms Head

Phones, 1bs. 6d., post free.-G. C. G. Benon, 28, Jackson's Row,
Manchester. 'Phone: 7599 Cent.
WIRELESS CABINETS, polished oak, walnut, mahogany, or covered

cloth or leatherette ; any design or size. When sending enquiries,
state size and finish. Quick deliveries.-Warrillows Ltd., 64, Great
Hampton Street, Birmingham.

.-R"HEADPHONE REPAIRSe-wound, re -magnetised and re -adjusted,
lowest prices quoted on receipt of telephones, delivery three days.

-The Varley Magnet Co., London, S.E.18.
ACCUMULATORS.C.A.V. 6 v. 60 amp. Absolutely new. Bargain

price, 27/6 each, carriage forward. Limited quantity. -Griffin,
80, Newington Causeway.
" GRIFFIN " Ugly Hedgehog L.F. Transformers are now known to

be the best. Price £1 2s. 6d. Money refunded if not satisfied. II

Write for descriptive list and special terms to readers this week.-
Griffin, 80, Newington Causeway, S.E.
BATY'S Variable Condenser, '0005, 5s. 3d. post free, an interesting

and extremely simple type of variable condenser ; W.W. Nov. 27.-
Ernest L. Baty, 157, Dunstable Road, Luton.
EXPERIMENTER giving up, Apparatus cheap, " Mark III " Tuner

(Marconi), £5 15s. ; 3 -Valve Amplifier (Siemens), £4 10s. ; Super
1 -Valve Amplifier, suitable " power," £3 ; self-contained Super 1 -Valve
Set, no aerial required, " Wecovalve " and batteries complete in carry-
ing case, £8 ; ST. 75 2 -Valve Set, professionally constructed, £8 10s. ;
excellent Crystal Set, £2, valves, 'phones, etc., all as new. -3, Newing-
ton Butts, London, S.E.11.
WIRELESS Expert answers queries, 1/-, no limit; wiring diagrams:

1, 2, 3 or 4 valve sets, tuned anode, resistance, capacity, etc., 2/ -
All Broadcast aerial coil, 1/ -.-Lamming, Knaresboro'.
TOOL SETS.-Neat combination of nine tools, made of best tempered

steel, complete with chuck grip, polished handle, into which each
tool fits, 2/9, post free (trade terms on request).-Heayberds, 24 Manor
Park, London, S.E.

CABINETS xs Ly WANT
PICKETT'S Cabinets-they're good value, from 1/6 each, highly
polished. Cabinet Works, Albion Rd., Bexley Heath, S.E.
Write for Lists W.L.

PLUGS and JACKS - -

PLUG & JACK COMPLETE TWO-WAY PL
31- Post Free.

A. ROBERTS & CO.
42, Bedford Hill,

Balham. S.W.12. SCREWED JACK

All B.B.C.Stations on Loud Speaker
Sec Editorial.

Efficiency Inductances. Wavemeters.
Tuners. Amplifiers. All Components Stocked.

Stamp for Catalogue. 'Phone: Mayfair 240.

THE WEST END AGENTS FOR
GAMBRELL BROS.

EUSTACE WATKINS, LTD.
91, New Bond Street, and 4, Woodstock Street.

MOO press 3nformation Dept.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY. Vol. 3. No. 6 January 16, 1924.

(This coupon must be accompanied by a postal order of 2/6 for each
question, and a stamped addressed envelope.)

EBONITE
Sheet rod and tubing in all sizes kept in stock and cut to any
required size while you wait, or sent by post on receipt of cash.

WE CAN TURN ANYTHING IN EBONITE.
BURGE, WARREN & RIDGLEY, LTD.,

8112, GREAT SAFFRON HILL, LONDON, E.C.I. 'Phone 8572 Central.

" EL -BE MODERN " TUNER

Polished Stand
Ebonite Plugs

and
Terminal Panels

Handles lock
in

any position
Reduced Price

15,- each
Post free

EL -BE Patent VALVE HOLDER (Ebonite) " Legless & Harmless.
Impossible to put FILAMENT

across Plate Voltage
Remove Screws and Holder is
its own jig for drilling panel

Price 115 Post free

Your Dealer will supply you

LEIGH BROS.,
37, Sidrnouth Street, Gray's Inn

Road, LONDON, W.C.1.
Telephone: Museum 4.192.

" WIRELESS WEEKLY " FREE GIFT
COUPON

No. 6
This coupon has a casts value. It should be retained

until six coupons have appeared. The six coupons
will be accepted by Radio Press, Ltd., es one half
of the purchase price of any one of their handbooks.

Keep on Keeping on Advertising R£LESS WEEKLY.,
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THE

"ATLAS" SUPER COIL,
P.P. No.
2250/23

mAximur
AIR -SPACE

ONCE
TRIED

All
Wave -lengths

Covered.

MINIMUM
SELF -

CAPACITY

ALWAYS
USED.

Prices on Ask for Catalogue of
Application I Radio Components.

Manufactured only by

H. CLARKE & Co. (M/cr.) Ltd.
Radio Engineers, ATLAS WORKS,
OLD TRAFFORD, MANCHESTER.

Telephone Nos.: Telegrasns:
683 & 793 Trafford Park. PIRTOID, Manchester.

The best parts are
those you make yourself
And the Wade Lathe is the best,
hand est tool for making them.
Takes up very little space. Splen-
did for turning, boring, faring and
drilling. Turns material up to
12 inches by 4. Br:tish made,
strong a d inexpensive. Side rest
tra els whole length of bed and
is fitted with cross feed a; wall.
Sold by lead ng tool dealers.
Illustrated leaflet sent on request.

Send for List W12

The
WADE
Lathe

as
illustrated
£2 - 10 - 0

C.A.V. SMALL TOOLS LTD.,
181, Queen Victoria Street, LONDON, E.0 .4

let THE HOUSE FOR ALL.

irelosAcci5oney
Davenport" Light weight 'phones, stamped B.B.C., each
pair fully guaranteed .. .. pair 17/6

Adjustable 'phones, 4,000 ohms .. per pair 11/- & 15/6
Coil Holders, for panel mounting, lacquered finish,

2 -way, each 5/- ; 3 -way, each 7/6
Filament Resistances, excellent smooth action, not the

rubbish usually sold at this price .. .. each 1/9
Nickel or Brass Switches (small) for panel mounting

S.P.D.T., each 1/3 ; D.P.D.T. each 2/-
L.F. Transformers, Ratio 5/1, teatel and guaranteed, each 10/6
Potentiometers, 250 or 450 ohms .. each 5/ -
Crystal Detectors, upright, enclosed in glass .. .. each 1/7

Do. Do. horizontal, enclosed, each 1/6, 2/-, 2/6
Do. Do. Perikon, enclosed.. .. each 2/6, 3/ -

Brass Rod, screwed, 2 B.A. 2d., 4 B.A. 2d. per ft. length.
Brass Nuts, 2 B.A. 20., 4, 6, 6, 8 B.A. 2d. per dozen.
H.F. Transformers, 350 to 450 meters .. . each 4/9
Variometers, complete with knob and dial each 2/9 & 3/8

Everything else for the constructor, at the same rock bottom
prices, and all SOLD UNDER GUARANTEE.

Write for post free Catalogue.
We have always in stock Igranic, R.I., Lissen,
Sterling, Woodhall, T.M .C., B.T.H.,Marconi- Osram,
Cossor, Ediswan, Mullard, Dubilier, Siemens, G.R.C.
Amplion, etc., components in great variety.

Cam 9.20 a.m. to 8 p.m. Saturdays, 1 p.m. TRADE SUPPLIED.

sHovEwy,R,ELEss,, vr.LINGINEERS

PORTER
C 56Moriimer

CC? LON DON  W1 

It makes you master
of your Instrument

LTD

WHETHER you are a keen experimenter or simply one
who uses wireless for the broadcasting programmes, you

will get more out of your hobby with the aid of the Bowyer -
Lowe Audibility Meter.

For this unique testing appliance makes you master of your
Receiving Set, enables you to get out of it the utmost of which
it is capable. With the Audibility Meter you can test every
component and know whether it is playing its part. You can tell
exactly the signal strength obtained and compare one instru-
ment or part with another for efficiency. Moreover, the price
of the Audibility Meter-£2-places it within the reach of all.

The BOWYER-LOWE

Audibility Meter
Write for particulars of the instrument and the many uses to
which it can be put. Address your postcard to Sales Dept. and

Ask for Folder No. 25.

The Bowyer -Lowe Co., Ltd.,
LETCHWORTH

Wholesale Distributors : SCOTLAND : Messrs. Robb Bros., Ltd., 6, West
Nile Street, Glasgow, and North Street. Dundee. NORTH OF ENGLAND : Messrs.
Wadsworth, Sellers & Co., Standard Buildings, Leeds. MIDLANDS Messrs. Robb

Bros., Ltd., 9, Barnstone Road, Nottingham.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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The new Book of S.T. Circuits
By JOHN SCOTT-TAGGART, F.Inst.P.

EVERYONE needs this handsome volume of new
S.T. Circuits.. The fame of S.T. zoo, the dual
amplification Circuit using but two Valves yet

giving the signal strength of at least four, has spread
throughout the country. Many thousands of Wireless
enthusiasts are using this Circuit with every success.

Other S.T. Circuits equally as useful and likely to
become quite as well known are given for the first time
in " More Practical Valve Circuits," by the Editor of
MODERN WIRELESS.

" More Practical Valve Circuits "
contains the fullest data for over 8o
different types of Circuits, including
all recent discoveries, such as the
Armstrong and the Flewelling. Not
merely are Circuit diagrams given
with the greatest exactitude, but
sufficient details as to condenser and
resistance values, etc., as will enable
the experimenter to build up any
Receiving Set without further help.

Bound in
full cloth,

No matter how much or how little
experience you may have had in
Wireless, the moment you decide to
build your own Set you should buy
a copy of this book and make quite
sure that you are starting with a good
practicable and efficient Circuit. Its
cost will be saved many times over
in time and materials.

RADIO PRESS, Ltd., Devereux Court, STRAND, W.C. 2.
GIL 1i.

-Keep on Keeping on Advertising in WIRELESS WEEKLY.
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tgb:

(D

G.P Kendall
BRedpath

An invaluable
source

of information
to all

interested
irt Wireless

Over £60 worth of Radio
information for half=a=crown

500 Wireless
Questions
Answered.

By G. P. Kendall and E. Redpath.

This Book is conveniently
arranged and indexed so
that the necessary informa-
tion is instantly available.
The following are some of
the sections :-
Aerials, Earths, Waves, Tun-
ing Coils and Condensers,
Valves, Reaction, Batteries of
all kinds, Crystal Sets and
Amplifiers, Grid Leaks and
Condensers, Loud Speakers,
Wire, Interference, Morse Sig-
nals, Telephone Receivers, etc.

2/6
Post free 2/8

OR a reader of Wireless Weekly to enlist
r the services of its technical staff costs him

2/6 for every question he wishes answered.
And yet-because the accuracy of every reply
can be trusted implicitly-many hundreds are
answered every week.
Supposing you wished to obtain replies to 500
questions you would run up a little bill of no less
than £62 10 o and yet you can obtain a book
giving the replies to five hundred of the most
useful Radio questions for half-a-crown.
Probably a large number of the questions which
have been troubling you for the past few months
-and which have consequently retarded your
progress-are actually answered in this Book,
Why not get a copy to -day ? Its information is
wonderfully complete and as will be seen from
the synopsis, embraces every possible phase of
wireless.

RADIO Press Ltd.
Devereux Court, Strand, W.C.2.

RADIO PRESS SERIES No. 13
Gilbcri

Keep OIL Keeping on Advertising in WIRELESS WEEKLY.
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FIXED CONDENSERS, all capacities ,.
EBONITE, en( to any size A) machinery while

TELEPHONE TERMINALS, nuts and washers

W. 0. TERMINALS, nuts and washers ..

PANEL BUSHES, cl;Alled "

TOP CONDENSER lquihes

BOTTOM f ONDENSEK'boshes each
. . per doz.

SWITCH ARMS, 4 laminations, ebonite knob, com-
plete with panel, bush, nuts, and spring washer ..

STOPS. with nuts .. per dot.
FILAMENT RESISTANCES, smoot act:A,m, non vello as

"With engraved dials .

rommI'APPROACHING ONE MILLION & HALF SATISFIED
CUSTOMERS STUDY OUR ADVERTISEMENTS.

ELKAY WIRELESS CO.
BRITAIN'S LARGEST EXCLUSIVE WIRELESS STORES

QUALITY. QUANTITY AND
CONSISTENCY OUR MOTTO

U
PIONEERS of CHEAP PRICES

THE FAMOUS Radio Equipment Co. Head-
phones. 4,000 ohms, leather -covered head-
band. Stamped B.B.C. per pair 1 6/9
ELKAY Lightweight Headphones, 4,090
ohms, all guaranteed .. per pair 1 2/9
FELLOWS' New Lightweight Phones,
4,000 ohms, stamped B.B.C. 18/6
SUPER PHONES, Light, Easy Adjust-
ment, 4,000 ohms, guaranteed  13/9
N & K (The genuine article), 4,000
ohms, all guaranteed Per Pair 1 2/9
ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ETC.

IN

DUTCH VALVES .. 8(11 & 7/11
L.F. TRANSFORMERS. Ratio 5 to 1. All guaranteed

(postage 1;-) each 11/S
CRYSTAL DETECTORS 1/9, 1/8, and 1034.
CRYSTAL DETECTORS, enclosed in glass case 218, 213, 1/6
AERIAL WIRE, 7/22, guaranteed hard -drawn copper,

100 it (postage 11-) 1/101
CONDENSER VANES, fixed or moving ., per doz. aid.
REAL GOLD CAT'S WHISKERS .. each 2d.
REAL GOLD CAT'S WHISKERS .. per do. 1)5
SILVER CAT'S WHISKERS .. 14.
SILVER CAT'S WHISKERS ..
CONDENSER SCALES, 0 to 180
BASKET COILS, set of 6, up to 3,000 metres
SLEEVING, 3 yds., assorted for ..

NUTS, 4, 5, 5, and S B.A...
WASHERS, 4 B.A. ..
WASHERS. 2 B.A. .. .
CONTACT STUDS, with nuts and washers

.. each
per doz.

each

per doz.
per doz.
per doz.
per doz.
per doz.

Td.
81d.
2/9

1114.
216.
2(1.
Id

114. INSULATORS, white reel, 2 in., each Id. ; per doz.
9d. INSULATORS, 0 hite egg, each 2d. ; .. per doz.

SEE OUR SIX -WINDOW
DISPLAY OF BARGAINS

ALL MAKES of VALVES in STOCK
MARCONI R. EDISWAN, MU LLARD and COSSOR (Red & plain top)

DULL EMITTERS, Ediswan & Marconi 21 /
D.E.3 ('06 amp.) Valves also in stock.

Special packing and post 11- each extra

U

EACH.

State what Make of LOUD SPEAKER you Require

EVERY TYPE IN STOCK

IVORINE LABEL SET, 12 different titles the set
FILAMENT COMPLETE CIRCLE RESISTANCE

SCALES, 0 to 300 . .. each
BELL WIRE, tinned copper, 12 .yds.
VALVE LEGS, nut and washer each

per doz.
VALVE PINS, nut and washer .. each

per doz.
PLUNGER SPRINGS, complete .. .. each
SLIDER ROD, brass, 13 itis. long, I In. square, drilled

each
SLIDER KNOB . .. .. each
SWITCHES ON EBONITE, .. each

S.P.D.T.. each 1/11 ; .. each
CONDENSER SPINDLES, all sizes in stock, from each
SCREWED ROD, 2 BA., 12 Ins. long .. .. each
SCREWED ROD, 4 B.A., 12 ins. long .. each
RUBBER INSULATED LEADING -IN WIRE .. per yd.
VARIABLE K, Pencil type

6)4. VARIABLE CONDENSERS of high quality. With
aluminium top and bottom plates. Complete with

84. knob and dial, guaranteed accurate:
Bd.
ld. Vender .. .. 9/- .0005

10d. .0001 .. .. 4,t- .00075 .2.
Id. .0002 .. .. 4;6 .001
9d. .0003 . .. 5/8
14. SUPER -QUALITY 2 -WAY COIL HOLDER .. - 5/3

REAL EBONITE 3 -WAY COIL HOLDER 7/9
814. O.B.A. NUTS .. . .. .. per do. 4d.
24. DETECTOR ARMS. Ball Joiuts, E.bonite Randle and
1/8 Whisker .110141, ..
2/9 WOOD SCREW TERMINALS

114. SHELLAC .. .. .. - ..per bot., 1016. & 54.
3d. AERIAL PULLEYS .. each 10(4., Sid., 6d. & Old.

23d. TINFOIL .. .. .. .. .. large sheet 4d.
11d. COPPER FOIL, 6 in. wide.. .. .. per ft. 5d.

1/11 GRID LEAKS, 21. and 2 meg. .. .. - each 1014.
11d. FLEX (Twin), various c
.1/8 CONNECTING WIRE, t. pit'e 'r., r g.auge A yds.ir pd. Idl.

VISIT OUR NEW BRANCH NOW OPEN
159, BISHOPSOATEg V.

(12 DOORS FROM LIVERPOOL STREET STATION -ON SAME. SIDE.)

TERMINALS, with nut and washers .. each ld., Lid., & 2d.
EBONITE KNOBS, 2 B.A. .. each 2d. & 3d.
SPACING WASHERS, large .. .. per doz. lid.
SPACING WASHERS, small .. per doz. lid.
CRYSTAL CUPS, 2 screw .. each ld.
CRYSTAL CUPS. 4 screw .. each 24.

each 101d.
yob wait

per lb. 316
each di&

per doz. 1/3
each 2d.

per doz. 1/7
each lid.

per doz. 1/3
.. each 14.
per doz. 94.

Id.
7d.

Sid.
64.

1/9

WOUND INDUCTION COILS (postage 9d.).
12 4 9:<4 8x24 6x3 6x2
2/5 2/3 1/11 1/8 1/5

TAPPED INDUCTANCE COILS, 20 tappings wound
to 1,600 metres .. each 218

VARIOMETERS (Tpbe type), complete with knob 3;11 & 2/1
DOUBLE 'PHONE CORDS, full length
HERTZITE, genuine, in box .. ..
TALITE, genuine, in box
PERMANITE, genuine, in box .. ..  
ZINCITE, genuine, in bon
BORNITE, genuine, in box .
MIXED CRYSTALS (6 kinds) ,

CARBORUNDUM . .

ZINCITE and BORNITE, both in box
COIL PLUGS, real ebonite .. 1'3, 10(4., &
EBONITE CONDENSER KNOB AND DIAL ..
FILAMENT RESISTANCE DIALS ..
H.F. PLUG TYPE TRANSFORMER
1. 150 to 450 metres 3,9 4. 900 to 2000 metres
2. 250 to 700 9/- 5. 1600 to 3200
I. 450 to 1100 9,3 6. 2200 to 5600

84.
8d.
8d.
8d.

9d.
514.

91d.
1/0

914.

ENAMEL WIRE in 1,(, and 1 lb. reels :
22 24 26 28per ll. 2/4 2/8 3/2 8/8

Note. -Bobbins 24. each extra.
POTENTIOMETERS, guaranteed up to ;90 ohms,

superior Tooke, compact et. .. .. .. 7/9
CRYSTAL DETECTOR, glass enclosed, fitted on 4x2

ebonite panoi with terminals for serial, earth, and
'phones, already wired and beautifully finished .. 4/9

VALVE HOLDERS .. .. each 1014. & 1/3
BATTERIES, H. T., dry : ,,

30 volts, Including Wander Plugs .. .. .. 514
60 volts, including Want1.1 Plugs .. .. p g

AMALGO. PLASTIC METAL, for fixing crystals. No
Wt -.I'S metal necessary .. .. .. .. 6d.

GOLD SEAL PLASTIC METAL, for fixing crystals .. 6d.
IVORINE NAME PLATES, all readings each ld. per doz. 9d.
EARTH CLIPS, Copper, adjustable .. .. each 51d.
THE WONDERFUL TITANIC CRYSTAL SET, stamped

4;6 13.B.C., including 1 pair of 4,000 ohms headphones,
4;9 aerial wire, insulators, leading -in wire, lead-in tube,
5, - earth clip, etc. Maker's price 3 guineas. t_t price 33/9

Please address Post Orders to:

MAIL ORDERS
DESPATCHED
SAME DAY

AS RECEIVED.
Goods sent to all
parts of the World

in 115

Please send ample postage.

"ELKAY" WIRELESS CO.
225 and 227, BISHOPSGATE, LONDON, E.C.2.
OPEN SATURDAY ALL DAY. SUNDAYS 11 -2.30. TRADE COUNTER NOW OPEN.

ISIE1121M8M FLEIT,AILOLESALE.Special terms to Radio Clubs. Telegrams: ELKAYWIRY AVE., LONDON. Telephones

REMEMBER -DON'T PAY MORE!
Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Practical work

Aerial
erecting

,aS4

Instruction

Set
building

What do you want to know ?
-there's a ittabio dress Book

to help you.

Choose your Books
from this List:

Wireless for all ..
By JOHN SCOTT-TAGGART, F.Inst.P.

2. Simplified Wireless
By JOHN SCOTT-TAGGART,

3. How to Make Your Broadcast Receiver
By JoHN SCOTT-TAGGART, F.Inst.P.

4. How to Erect Your Wireless Aerial ..
By B. MITTELL, A.M.I.E.E.

5. The Construction of Wireless Receiving Apparatus
By P. D. TYERS.

6. The Construction of Crystal Receivers
By ALAN L. N. DOUGLAS.

7. How to Make a " Unit " Wireless Receiver
By E. REDPA TH.

8. Pictorial Wireless Circuits
By OSWALD J. RANKIN.

9. Wireless Valves Simply Explained ..
By JOHN SCOTT-TAGGART, F.Inst.P.

1o. Practical Wireless Valve Circuits ..
By JoHN SCOTT-TAGGART, F.Inst.P.

2. Radio Valves and How to Use Them ..
By JOHN SCOTT-TAGGART, F.Inst.P.

13. 500 Wireless Questions Answered ..
By G. P. KENDALL & E. REDPATH

4. 12 Tested Wireless Sets ..
By P. W. HARRIS.

; s. More Practical Valve Circuits (Clo'h Bound) ..
By JOHN SCOTT-TAGGART, F.Inst.P.

v. Home -Built Wireless Components .. 2/6
Elementary Text -book on Wireless Vacuum Tubes 10/-

By JOHN SCOTT-TAGGART, F.Inst.P.

Prn
6d.

1 6

1

16

1,6

2 6

1 /6

2/6

2/6

2/6

2/6

2/6

3/6

(post free)

WHETHER you are erecting an
Aerial, building a Set, or en-
deavouring to find out how one

works, there is a wide choice of 'Ramo
pget3s Books ready to help you.

Don't attempt to struggle along in the dark
by yourself, but make use of the assist-
ance freely offered you by the authors
of these Books. Remember each is written
by an expert in his own particular branch
of Radio and every author is a man of note.

All Books obtainable from any Book-
seller, or in case of difficulty any Book
will be supplied (postage 2d. extra) by
Publishers direct.

itabint3rtss
Devereux Court, STRAND, W.C.2.

Gilbert Ad.
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ONE PRICE
ONE

QUALITY.

25/ -

THE COMPONENT
WITH CHARACTER

YOUR
set-be it what it may, whether made by the amateur

or the practised craftsman-is nothing more than the
scientific assembly of components.

These components are always pictured as a type to which
they belong-a Grid Leak to you is still a Grid Leak and a
Condenser is still a Condenser, but there is one exception :
your Transformer is an R.I. Transformer always.

Lift the panels of the first ten sets that you come across
and you will find that seven out of the ten will contain an
R.I. Transformer.

The preference for R.I. Transformers throughout the
world is due to the proved service that has marked the R.I.

- as a better Transformer.
=

It is better because of :-
Its unique system of winding.
Its extremely large copper and iron area.
Its enormous amplification.
Its freedom from distortion.
Its capability of taking high voltages.
Its robustness and
Its absence of internal noises.

Get an R.I. for your set to -day and you will find that it
will increase the efficiency of your circuit.

Buy British goods only.
Our new 50 page Catalogue T2, free on request.

RADIO INSTRUMENTS, LTD9
Managing Director: J. JOSEPH. M.1.E.E. chief Designer: W. A. APPLETON, M.B.E., M.I.R.E., late 4dmirally Technical Research Officer

Works, Offices and Showrooms

12, HYDE STREET, NEW OXFORD STREET, NNW, 1
Telephone Regent 6214-6215-6216. Telegrams: " Instradio, London."

NORTHERN DEPOTS : 19, Hopwood Avenue, MANCHESTER, and Trinity House, Commercial Street, LEEDS.

Printed for the Proprietors, RADIO PRESS, LTD., DENDTEHY Court, Strand. by THE AVENUE PRESS (L. Upcott Gill & Son, Ltd.), 55-57, Drury
Lane, London, W.C.2. Published on Wednesday of each week at 3, Bolt Court, Fleet Street, London, E.C.4. Address for Subscriptions and Editorial
Communications :-Devereux Court, Strand, London, W.C.2, Advertisement Managers :-The SCHEFF PUBLICITY ORGANISATION, LTD., 125, Pall Mall,
London, S.W.1. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rates :-32/6 per annum, 16/3 for six
months, pezt free. Sole Agents for Australasia :-GORDON

CENTRAL
GOTCTI

News
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Deliberately designed

Wi:oar AIVIS a a LC ib o

 OWN* .10 .W6 ammo 40 IN,

I

"COSMOS" FILAMENT RHEOSTAT
made in two standard patterns constructed with
phosphor -bronze contact arm ensuring reliable contact.
Resistance is carried on a porcelain former abso-
lutely unaffected by beat.
Supplied complete with terminals, screws, dials and
knobs, suitable for back of panel or face of board.

Pace of Board 6d. extra.
For one Fors or 3

Valve valves
(6 ohms). (2.75 ohms) /
4/-

" COSMOS" PLUG-IN TYPE
STRIP INDUCTANCE COILS.

(Patent applied for.)
Constructed on an entirely nevi principle these
coils are wound with strip of special design, com-
posed of a number of copper wires embedded
side -by -side on prepared paper. The coils have
extremely low self -capacity and small high fre-
quency resistance. They are provided with plug
and socket to fit standard coil holders.
MADE IN SEVEN INDUCTANCE V A.

4/6, 4/9, 5/-, 6:., 6/6, 7/-, 8/9.

et Mr M.1: M. se.

" COSMOS " High -Frequency
Inter -Valve Vario Transformer.

Patent applied for)

Tuned on the Variometer principle. Has primary
and secondary windings on both the fixed and
moving bobbins. Uniformly high efficiency and
amplification are obtained over the whole broad-
casting waveband.

18/6

a-- ,maa =me   aid= WanD

" COSMOS" RADIO COM-
PONENTS are obtainable from all
wireless retailers. Demand " Cosmos -
Components by name. If you have any
difficulty, write to our Works, riving
name and address of your usual deater.

4/-

/

Ratio x to 4.

15/-

 I

"COSMOS " L.F. TRANSFORMER
is specially designed for utmost clarity of reproduc-
tion. Of solid construction and high efficiency, it is
free from noise and will safely stand the high voltage
and heavy loading used for power amplifiers.

Telephone Tral.sformer
Mounted. Unmounted.Ratio I to 9.

15/" 22/6 12/6

-
111,

di flo 10 l 
" COSMOS " VARIOMETER
AND VARIO - COUPLER
Wound on best quality miocarta tubing having high
insulation and low dielectric loss. Supplied with
terminals, dial knob, pointer and fixing screws.
VARIOMETER for tuning aerial circuits over wave-
lengths of 30o to boo metres. With '0002 mfd. in
parallel it is suitable for tuning anode circuits over
similar wavelengths. VARIO-COUPLER is suitable
for wavelengths up to r,000 metres.

8/-

" COSMOS " FIXED CON-, \\
DENSER and GRID LEAK.
The condenser, as shown, is enclosed in a moulded
ebonite case with external terminals. It is bunt
up of plates of copper foil separated by selected
mica dielectric rigidly fixed in position.
CONDENSERS only *0003
with " Leak" clips f mfd. mfd.2/6 '°°' 1/9

Grid Leak II., r, 2 or 3 Megolims.

am INIM a . . .

TItoPourrAldickers
ELECTRICAL CO.. LTD

 COW ,MIP  11P  lb IMMO   Eh  mo 

WORKS : TRAFFORD PARK. MANCHESTER.
London Showrooms : 232-233, High Holborn, W.C.1

A copy of the " Cosmos Catalogue &
Handbook" (LW7I17/1) post free

for 2d. stamps.

R
Pox
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A Few Words to the Wireless Industry.
THE wireless industry is gradually be-

coming more and more stabilised, and it
is just as well occasionally to review the

position. The industry has not yet become
one of the principal ones in the country, but
it is more than probable that time will remedy
this.

As is usually the case with a new industry,
there are numerous matters which remain in
doubt in the minds of the individual members
of the industry.

There is still a considerable amount of
jealousy between manufacturing firms, and
this jealousy results in a certain hesitancy
which should be replaced by an earnest desire
to develop business.

In some quarters there is a hesitancy to
establish a real goodwill with the wireless
public. This is seen most clearly in the case
of advertising.
. Advertising, of course, is a matter which
intimately concerns fniblishers, but neverthe-
less we hope we can make a few remarks with-
out being considered unduly prejudiced.

Recently several manufacturers apparently
decided to desert the wireless technical papers
and to indulge in advertising in the general
Press. They were encouraged to do this by
advertisement experts who, however eminent
they may be in a wider field, do not appreciate
the position in a specialised industry of this
nature.

It is argued that wireless sets and apparatus
should be advertised to the people who have
not yet become interested. It is suggested
that gramophones would never have reached
their present popularity if the advertising of
them had been confined to musical papers.

Gramophones, however, are very different
from wireless sets. There are certainly points
of difference between different gramophones,
but it is largely a question of detail, whereas
wireless sets vary enormously regarding their
qualities of range, clear reproduction,
selectivity, etc.

As regards components, of course the wire-
less papers are the only place where results

204

are obtainable. Advertising component parts
to the public is as expensive and useless as
trying to advertise spare parts for motor -cars
to cannibal islanders.

As regards sets, practically all those who
have tried advertising to the general public
have found that this is a very wasteful method.
After all, if we wish to buy a car, we would
certainly not be converted by an adVertisement
in a newspaper. The first thing we would buy
would be one -of the technical motor journals
and read through their pages of advertise-
ments, comparing the merits and prices of
all the different cars therein advertised; from
these we would make our choice. Some
articles the public buys without choosing.
You do not find people comparing different
kinds of candles before buying them; hence,
newspaper advertising is the ideal method of
selling candles.

When it comes to wireless sets, however,
the would-be purchaser takes very good care
to have a look round, and the place in which
he looks round is the pages of a technical
wireless paper. Incidentally, by purchasing
from advertisements in a reliable journal he
protects himself against fraudulent or exag-
gerated claims. The more respected the tech-
nical journal, the greater faith has the would-
be purchaser in the apparatus advertised in it.
You cannot exaggerate very much about a
gramophone.

The industry is merely wasting its time and
money if it experiments in advertising to the
public. Although it is true that a person who
wishes to buy a set without troubling about
technicalities will not regularly take in a wire-
less paper, yet nevertheless he will buy one in
order to choose his set.

What is really wanted is for the manufac-
turers, or preferably the B.B.C., to conduct
an energetic campaign advertising wireless
per se as in the case of joint publicity for
radiators, gas fires, milk, etc. ; so should there
be a publicity programme for broadcasting.
We advocated this long ago and the B.B.C.
have already done a little in this direction
recently, but much more is needed.
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Constant Aerial Tuning
By JOHN SCOTT-TAGGART, F.Inst.P., Editor.

An article dealing with an idea for the fool -proof design of a wireless receiver.

IN my Radio Press Envelope
No. 1 dealing with the detailed
construction of an STIoo

receiver, I described a method
of tuning the aerial circuit which
ensured that everybody making
the set would have not the
slightest difficulty in tuning to
the desired wavelength.

The idea, of course, may be
adapted to any circuit, including
even crystal detector receivers.

Fig. I illustrates a very popu-
lar circuit, the ST34 fitted with
constant aerial tuning. It will
be seen that the ordinary parallel
tuned circuit- is employed, but
that in addition a very small con-
denser is used in the aerial cir-
cuit. This condenser has a
value of o.000i µF. The con-
denser is fixed, and a low value
of this kind is necessary to
obtain the desired effect.

Disadvantage of Ordinary Tuning
Systems.

The, disadvantage of the ordin-
ary method of tuning in which
an inductance is shunted by a
parallel variable condenser is
that the tuning is entirely altered
if a different -sized aerial is em-
ployed. Consequently, if one
experimenter obtains certain
results with a receiver, made to
a published design, for example,
another experimenter may find
that entirely different coils are
necessary, and perhaps this
results in different signal
strength being obtained. A
reason for such change in signal
strength, for example, might be
caused through the change in
the degree of reaction produced,
owing to the differen-Ce in the
sizes of the coils, and conse-
quently in the magnetic coupling
between. them. The reason for
the variation in tuning is, of
course, that different aerials
have different capacities. Inci-
dentally they also have different
inductances, but the inductance

of an aerial is so small that for
pra,:tical purposes it may be
ignored, because it is always
very much less than the added
inductance. Aerial capacities
vary greatly, even when the
aerials are of the same length.

Fig. 1.-The ST34 circuit arranged
for constant aerial tuning.

The result is that when ordinary
tuning methods are adopted, an
experimenter may find that with
an S2 or a No. 25 plug-in coil the
signals desired are received on

Fig. 2.-A four -terminal arrange-
ment, permitting either series or
parallel capacity.

a given adjustment of the con-
denser.

Another experimenter using a
smaller aerial will perhaps find
that he - needs the next size

205

larger in coil. The result of this
is that when a set is described
in the Press, there are always a
certain number of experimenters
who do not seem to get the full
results which others are obtain-
ing. In the case of beginners,
the reason probably is that they
are not properly tuned to the
incoming signals. In the case
of the more advanced experi-
menter, the reason probably
lies in an undesirable variation
in the amount of reaction,
intentional or otherwise, intro-
duced into the circuit.

Nor is it only a question of
the sizes of inductances. It is
a well-known fact, among ex-
perimenters, that the lower the
value of the capacity across the
inductance, the more readily
will a high -frequency amplify-
ing valve oscillate, and conse-
quently, whereas in the case of
one experimenter there is no
tendency whatever to oscilla-
tion, in another case, where the
tuning adjustments are such
that the capacity across the
aerial inductance is small, there
will be an excessive tendency to
oscillate.

By using a small series con-
denser of the order of
o.000i µF capacity the total
capacity across the inductance,
due to the aerial, is rendered so
small that it will be negligible
in comparison with the parallel
tuning condenser which is con-
nected across the inductance.
If, for example, the aerial
capacity has a value of 0.0002
µF, then the addition of a capa-
city of o.000i ,uF, in series with
the aerial, will have the effect of
a resultant capacity of only
0.0°0067 µF, which will be very
small in comparison with the
0.0005 µF variable condenser
which is connected across the
inductance.

(Concluded on page 207)
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Rending the Welkin
HAD a sort of lingering sus-
picion which I believe I com-
municated to you that they

would. They did. I refer, of
course, to the torturing of the
ether at the hands of newcomers
into wireless at Christmastide.
It appears that everyone who Was
not a radioist was seized with the
same bright inspiration at the
approach of Yule, that now, and
now indeed, was the moment to
enter the realms of wireless.
Therefore he trotted hot -foot to
the nearest wireless shop, where
he provided himself with the
necessary box of mystery, a coil
of wire and a couple of batteries.
From that time onwards there
were but two things in life that
really mattered. The first was to
get the nearest broadcasting
station louder and louder and
louder; the second, to make that
engaging_ little jaunt round the
other broadcasting stations
whose delights facile pens de-
scribe for us so alluringly.

It has been calculated by, no less
an authority than Professor S. 0,
High, the eminent authority upon
feeding bottles, dynamometers,
hygienic clothing, botulism,
atmospherics, and nearly every-
thing else, that the amount of
energy put into their combined
aerials by the massed reaction
coils of the Christmas neophytes
would have sufficed to  move the
moon 31.4672 feet further away
from the earth had it been em-
ployed in working the new engine
that he intends to place shortly
before a startled world. I under-
stand that the popular professor
has not worked out what might
have been accomplished had the
energy expended by those who
said what they thought of re-
action been harnessed for some
perfectly futile, but nevertheless
amazing, purpose. He has, how-
ever, promised to do so if he can
spare the time in the midst of his
present researches into paleo-
biol ogy.

The Secret Disclosed
And so, I am afraid, it will go

on for a space until the offenders
either learn wisdom or become
sick of hearing nothing but musk
so distorted that it is impossible
when using their sets to distin-
guish between " Yes, We Have
No Bananas " and the Largo
Movement (if there is such a
thing) from Beethoven's Fifth
Symphony. And we meantime
must endeavour to give the most
lifelike imitation possible of grin-
ning and bearing it. Personally,
I feel that my grin is becoming
a little forced, and I have no
doubt that you, too, are finding
that resignation shows signs of
giving way to ferocity.

It all comes, of course, from
the praiseworthy desire to do just
a little better than one's neigh-
bour. But let me beseech those
whose feet have but lately crossed
the threshold of wireless not to
neglect one of the most impor-
tant principles of reception which,
besides making for, a free and
peaceful ether, also enables one
to receive any station at any de-
sired strength even with a crystal
set. Fish are supposed to be the
only creatures which possess the
amazing quality of increasing in
size and weight after their de-
mise. Our brothers of rod and
line long since made the discovery
that, even if they left the water
with nothing but a six-inch trout
reposing in the creel, the day was
by no means lost. In such cir-
cumstances, the wise angler
presents his sole captive to some
small boy, in whose hands it pro-
ceeds not merely to put on
weight, but also to multiply itself.
He is thus able to tell his friends
without a single twinge of con-
science that he was so stricken
by the sight of a hungry fellow -
creature that he gave away his
entire catch of three brace of -two -
pounders. Thus, no one is in-
jured; the small boy receives the
fish and is able to extract much
admiration from his friends by
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declaring that he caught it. The
angler gains the reputation of
being not merely a generous
fellow, but also a skilful exponent
of the finer side of fishing. No
one, of course, believes the story,
but his hearers are unanimous in
their admiration, recognising
that he is one who makes sport
and romance go hand in hand,
as it is fit that they should.

Tact

In wireless, tact of the same
kind is required for perfect re-
ception. If you are using a small
set, ginger up your imagination
rather than your reaction coil.,
But never, overdo the thing. Re-
ceive WHAZ, if you will, on a
single valve with the phones on
the table-make a note of that
phrase; it is one of the hall marks
of the finished wireless man. But
don't do it on a _crystal. That
is not tactful. In the same way
it is seldom, if ever, permissible
to receive a station more than a
hundred miles away upon the
loud speaker without at least
one note magnifier. Attention
to such little points as these and
the cUltivatioa of a well -trained
imagination, exuberant but never
outrageous, will suffice to place
you securely in the forefront of
focal wireless men.

Practise 'also a careful control
of the eyebrows and of your
breath, so that you may neither
unconsciously raise the former
nor emit gasps with the latter
when you are listening, as you
will have to do to your friends
whilst they report what they
accomplished. In wireless, as in
other things, live and let live
should always be one's motto.

A Lost Opportunity

One is only sorry for those
who came too late into wireless
to make the most. of American
broadcasting. Now that the
B.B.C. has. so to speak, taken
the bread out of our mouths by
picking up U.S.A. stations with
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A Useful Switching Arrangement
A method of using the con-

stant aerial tuning system, or
the use of a variable condenser
in series with the aerial for
tuning, or the use of a variable
condenser. in parallel with the
inductance, is illustrated in
Fig. 2. We have here four ter-
minals marked Ar, A2, A3 and
E. These four terminals may
be fitted to any receiver, and
they enable any of the three
methods of tuning to be
adopted. Across the terminals
Ar and A2, we have the fixed
condenser Cr of o.000i /IF
capacity, while across A2 and
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an umpteen -valuer and relaying
them far and wide over this
happy land, everyone hears WGY
and all the rest of them, so that
one can no longer claim any par-
ticular merit for so doing. The
best way of tackling this very
difficult problem is, I think, to
give up 2.3o a.m. as the mystic
hour. Even such hardened en-
thusiasts as those who work the
B.B.C.'s mighty engine of recep-
tion have usually enough of it by
4 o'clock, which you will remem-
ber is only 9 p.m. in New York.
There remain, therefore, still
two good hours in which the
imagination can get successfully
to work.

You must drop the heavy -eyed,
yawning attitude which was
suitable for 2.3o receptions, and
adopt in its stead rather the
brisk, breezy manner of the man
who rises from his couch and
plunges into a cold bath at in-
decently early hours. Preface
your remarks by saying how
chilly or warm or light or dark it
was at 5 o'clock that morning.
" It was jolly well worth it,
though," you continue. " I got
up to finish some important work,
but I could not resist switching
on the set just to see if there was
anything on. . . . Oh, yes, I
got WGY all right. In fact, I
have never heard him so strong.

That is the time for American
broadcasting, my boy; you take
tf from' me." And don't forget
to add that, though there was
considerable fading, you were
able to get him from 5.43 to 5.52
with the phones-well, you know
where the phones ought to be in
such a case.

Keeping the Home Fires
Burning

Terrible things may happen at
the time in the homes of wireless
men. Only the other day I read
a harrowing little tale from the
police courts of a wife who, re-
counting her husband's dreadful
temper, told how on one occasion
he seized the wireless set and
flung it into the fire. I have
never got quite so far as that, but
I must admit that there have been
many occasions on which I have
been on the verge of so doing.
One has sat up actually, and not
in imagination only, into the
chilly small hours. The fire has
burnt low. One's teeth rattle.
The set has been playing every
conceivable kind of pranks. It
has hissed and roared and
rattled and crackled until your
ear drums ache, but never a
proper sound has it delivered.
At last it goes completely numb,
possibly out of sympathy with
one's own fingers. It is obviously
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possessed of devils, and lire is
the recognised means of exorcis-
ing them. The temptation is
therefore considerable to hurl it
into the grate, where it will make
a generous blaze before which

- one's chilly hands can regain a
little warmth. Ebonite burns
beautifully.

It is better, though, really to
keep something which may enact
the part of the whipping boy.
You will remember that in the
good old days when youthful
princes were naughty, the stripes
which they richly deserved were
handed out to an unfortunate lad
especially employed for the pqr-
pose. The sight of his suffering
was, in theory, supposed to pro-
duce anguish and repentance in
the royal delinquent, but, if I
know anything of boys, I doubt
whether these effects are not at
times the opposite. In any case,
the royal prince was saved, and
I suggest a similar way of punish-
ing the wireless set by proxy.
A worn-out high-tension battery,
a dud condenser, or anything of
the same kind may be kept handy
on the mantelpiece to be flung
into the flames when one's wrath
is really aroused. The process
is eminently satisfactory-and it
is a good deal cheaper than the
real thing.

WIRELESS WAYFARER.

CONSTANT AERIAL TUNING
(Concluded 'from page 205)

A3 we have the variable con-
denser C2 of o.0005 µF capa-
city. Across A2 and E we
have the indUctance; leads are
taken from the ends of this
inductance to the valve detec-
tor, or to the high -frequency
valve of a receiving set.

When the aerial is connected
to the terminal Ar and the
earth is connected to the ter-
minal E and the strap marked
S, which enables the terminals
A3 and E to be shorted when
desired, is left open, no tuning
is possible. If, however, the
strap across. A3. and E shorts
these terminals then the con-

denser C2 is connected
parallel with L and condenser
Cr is in the constant aerial
tuning system. If, however,
we keep the strap across A3 and
E shorted and connect the aerial
on to the terminal A2, then the
ordinary parallel condenser
tuning arrangement is used.

If now .we desire to have a
series tuning arrangement the
aerial is connected to the ter-
minal A3, and the strap which
is normally across A3 and E is
taken out, then it will be seen
that the condenser C2 is in series
with the aerial inductance. L and
the desired effect is obtained.

in
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A Loose=Coupled Crystal
Receiver

By H. BRAMFORD.

An article giving full constructional details of an easily made crystal set.

THE set here described is of
a type particularly easy for
construction and manipula-

tion. The design is so thought
out as to enable the constructor

7 in. It is closely and firmly
wound with 115 turns of No. 22
S.W.G. d.c.c., leaving a length
of wire at the end in order to
make the necessary connection.

Fig 1.-The general appearance of the finished instrument.

to make the complete set with
ordinary parts, complicated
fittings of an unobtainable type
not being required.

Materials
The materials necessary for

the construction of the receiver
herein described are :-

2 ft. x 6 in. x in. board, pre-
ferably mahogany.

ft. of 1 in. dia. ebonite tube.
plunger rod, with slider.

2 ft. of 1 in. dia. brass rod.
I cardboard former, 7 in. x

31 in. dia.
x cardboard former, 71 in. x

2 in. dia.
Four terminals.
One crystal detector.
Quantity of No. 22 S.W.G.

d.c.c. wire.
Quantity of rubber -covered

connecting wire.
The Primary Coil.

The aerial or primary coil is
made from the cardboard former
of 31 in. dia. cut to a length of

ZYZ
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which is made of wood 41 in. x
4 in. x 1. in. This is screwed into
position from the underside of
the baseboard. A hole is drilled
in the centre of the support, as
shown in the figure, to clear a
4 B.A. screw. The primary coil
is fixed to this support by means
of wood strip screwed to the
inner side of the support. If
these instructions are carefully
followed, the coil when placed
should be exactly central with the
4 B.A. hole. The final securing
is made by passing two small
screws through the former and
into the wooden rest. -

The other end of the primary
is fixed by the following means :
From a length of ebonite tube
cut a I in. length ; pass through
the base board and secure on the
under side by means of a nut a
piece of 2 B.A. brass rod over
which slip the ebonite tube pre -

PRIMARY COIL
tx3V2"Ext

7P -
SECONDARY COI L.
7x2" Ext DIA

18"

Fig. 2.-Details of the assembly of the parts.

The winding should occupy
approximately a length of 41 in.
on the former, leaving a space of
11 in. clear at each end.

Next build the baseboard and
side support, details of which are
given in Fig. 2, which is a section
taken through the centre of the
complete instrument. The base
board itself should be 18 in. long
x 6 in. wide x a in. thick. At
one end fix the primarysupport,
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viously cut; pass the rod
through the former and secure
on the inside by means of a
further nut. No length of rod
should be left projecting on the
inside of the former, and no
rough edges must appear above
the nut in order that a free
passage for the secondary coil
may be ensured. The former
will now be found to be quite
secure.
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An ordinary slider rod and

plunger, as shown in Fig. 2, is
next assembled. The length of
rods usually procurable are
12 in., and this will do if it is cut
to 7 in. by means of a hack saw.
The end which is attached to the
support is fixed by means of a
small brass bracket, preferably
mounted on ebonite strip. The
other end is fixed in a way
similar to that adopted when fix-)
ing the former to the base-
board, but in this case 4 B.A.
rod is used in order that it will
pass through the existing hole in
the slider rod. To secure this
latter a suitable length of ebonite
tube is passed over the 4 B.A.
rod followed by the plunger rod
and the whole tightened by
means of a nut and the top
portion of a 4 B.A. terminal.

The adjustment of the plunger
rod is a very important matter,
and can only be successfully
achieved by careful tests as
regards the action of the plunger
and its distance from the wind-
ings.

After treating the coil with
shellac and allowing it to dry, it
will be necessary to slide the
plunger rod back off the turns,
having first made a mark of its
trail across the coil in order to
remove the cotton covering and
leave the wire bare. The best
way of doing this is to wrap a
piece of rough sandpaper round
a flat stick and rub backwards

Fig. 5.-A plan view of the Set.

force a 4 B.A. nut into one end
by means of gentle tapping.
Secure this end in the hole in the
primary support by means of a
4 B.A. screw and a large washer.

Cut a leng,h of 2 -in, former to
7i ins. and wind with iso turns
of No. 22 S. W. G. d.c.c. This

SOLDERED

SLIDER ROD

GUIDE Roo

5 LI DING CONTACT y

Fig. 4.-Details of the slider.

Gin OE.,

winding occupies a length of
6 ins. approximately, leaving
/ in. of tube clear each end. A
length of wire is left over at the
end of the winding for connecting
purposes. The details of the
secondary coil are shown in Fig.
3. A piece of wood, having a

CONTACT SOLDERED TO
EBONITE KNOB.

SLIDER OD.

11/4" To CATWMISKER
/2 CLEAR /8"01A.

%M A, -- BRASS BEARING
PLATE

Fig. 3.-How the secondary is assembled.

and forwards until the cotton is
taken off, leaving a line of per-
fectly clean bare copper.

The Secondary Coil
To construct the secondary coil

a bearing must first be made
upon which it will run backwards
and forwards. Cut a length of
ebonite tube 7 in. long; expand
the tube by slight warming and

30

RUNNER
SCREWS

central hole to clear the
ebonite rod, is cut to fit tiOttly
into the coil. The shape of this
wood is shown in the left-hand
drawing of Fig., 3, the projecting
portion being drilled to clear in.
diameter plain rod. The purpose
of this wood is to act as a bear-
ing for -the guide rod which
actuates the slider rod. . The:
other end .of the secondary coil is
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supported by means of a piece of
wood 4 by 3 by ins. Two small
screws are placed on the bottom
edge of this support and the
heads are filed smooth-these act
as runners on the baseboard.
The inner face of the same sup-
port has a piece of wood screwed
on from the inside, in the position
shown. The cardboard former
is fixed th this piece of woad by
means of two small screws. A
further hole is drilled in the sup-
port to clear the in. plain rod,

which acts as the other bearing
for the guide rod. Just above
this hole drill another of 7 in.
diameter to act as a bearing for
the slider -rod. The winding of
the coil is bared in 'a similar man-
ner as deseribed for the priniary
on a line just above the two bear-
ing holes of the guide rod. The
secondary is now completed by
constructing the slider and guide
rod, constructional details of
which are given in Fig. 4.

(To be concluded.)

Radio Valves and
How to Use Them

By JOHN SCOTT-TAGGART,
F.Inst.P.

(Radio Press Series No. 12.)
2s. 6d. post 2d.

Readers will be interested to learn that
the publishers now hold an ample stock
of this new bock and can execute orders
promptly. It is probably one of the
most attractive works upon the valve
yet published, containing as it does a
complete course of instruction in the
form of questions and answers, with
valuable practical information on
handling and operation. This is the
largest book published by Radio Press
for 2s. 6d.

Pictorial Wireless
Circuits

By OSWALD J. RANKIN
(Radio Press Series No. 8.)

Is. 6d, post 2d.
As was announced in a recent issue, the
first edition of this book is out of print,
and the publishers are now able to an-
nounce that a reprint is available, and.
withheld orders can be forwarded.
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A Plea for More Information
By W. E. MILTON AYERS, A.M.I.E.E., Mem. A.I.E.E.

[We fully endorse our correspondent's remarks.]

Ir is sometimes asserted that
British amateur wireless en-
thusiasts purchase foreign

goods by preference or for mere,
cheapness. This is not always
the case, and in this article an
endeavour will be made to show
how British manufacturers could
benefit themselves by the supply
of a little reliable technical infor-
mation concerning their products.

It will be argued by some that
the public would not benefit by
such a policy, as they are not
educated to understand it, and
that the manufacturers would
only play into the hands of un-
scrupulous competitors. I do not
believe either argument. As
regards the first objection, it
must be admitted that there are
thousands of non - technical
amateurs now who talk quite in-
telligently of inductance, capacity
and impedance, who but twelve
months ago had never heard
such terms. The second objec-
tion is a mere bogy, for anyone
can buy the article concerned and
make " Chinese copies."

The result of present policy,
however, is that unscrupulous
and ignorant manufacturers put
meaningless figures on wireless
apparatus to deceive the public
into the belief that they are buy-
ing first-class tested fittings.
Two instances will be given :-

A. A L.F. intervalve trans-
former was marked " Tested
ratio 5:1," so the writer
pressed the question as to what
such a statement meant. It
was ultimately admitted that
the number of turns were ap-
proximately - Primary, 2500;
Secondary, 5000 (primary
probably less); and the ratio
of resistance to D.C. current
was about 5:i. Such a label,
with the figures filled in in ink,
so as to look like a genuine
test result, is nothing but
arrogant deception.

B. A variometer was handed
to the writer to test for a

dealer before he took it up as
a marketable line. Here again
was a printed label with blank
spaces filled in in ink as test
results, but the inconsistency
was amusing, as follows :-

min. Max.
Tested Inductance milli -

henries zo 5o
Natural wavelength ... 200 500

which is quite absurd to those
who know, but very deceptive
to the unknowing who are
paying more for a tested
article.
There are no manufacturers

better than the best British, but
they would both advertise and
protect themselves if they would
tell us more about their goods.

Here are a few examples of
technical .information supplied
concerning articles at present on
the British market from other
countries :-
L.F. TRANSFORMERS.

German origin.
Stage L-P5000/SzO000.
Stage II.-P5000/S3c000.
Stage III.-P7000/St7000.
Stage IV.-P7000/Si2000.

French origin. -
Ratio P5000/ S25000.
Test pressure, resistance of

windings, and tested magnetis-
ing current.
American origin.

Three ratios, 'oh, 5/1 and
3/I,with particulars of primary
and secondary windings and
resistances, also test pressure
between windings and to earth.
Tab attached, giving tester's
initials and date with serial
number of transformer. A
booklet is issued, giving best
positions for the various ratios
with different types of valve
OT following a crystal.

FILAMENT RESISTANCES.
American origin.

Particulars of total' resistance
and vernier step.

VAR IOMETER S.
American origin.

Particulars of stator and
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rotor inductance with maxi-
mum and minimum for series
and parallel connection.
Now there  are some excellent

British intervalve transformers
on the market, but scarcely one
manufacturer will tell you the
number of turns, and in nearly
all cases only one ratio is made.
This one ratio may be a very
good compromise, but cannot be _

the best for all positions and
conditions. The discriminating
amateur, therefore, turns to other
products-often regretfully.

Valves are another case in
point. If our manufacturers are
asked for technical information
concerning their valves they will
give filament voltage and current,
and plate voltage. This they
consider quite ample information
with the remark that their valve
" is the best." In the case of
only two valves has the writer
seen printed characteristic curves
published, and in neither case did
the information really advertise
the valve. It is an easy matter
to obtain the characteristic curves
of American valves, as the manu-
facturers are quite willing to
supply technical particulars.
Really, we amateurs require to
know the saturation point and 
slope of a valve, with plate im-
pedance and milliamperes at zero
grid volts. If these particulars
are given, a valve which would
be condemned for distortion in
ordinary use may be brought to
an excellent performance by suit-
able grid bias. Instead of the
manufacturer losing anything by
the information supplied, he
would gain the advertisement of
another satisfied customer.

Let our manufacturers fully
understand that to be niggardly
with technical information always
conveys the impression of there
not being much to know,
whereas the supply of a few
curves and figures cannot convey
the information of years of
accumulated experience.
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How to Design Your Own Set
No. VII.

By PERCY W. HARRIS, Assistant Editor.
The following is the concluding article of a series which began in Vol. 3, No. I.

THE first practical point to
be considered in making up
a high -frequency amplifier

is to keep the lead from the
tuner to the grid of the first
valve as short as possible and
well away from any other lead.
The utmost care must be given
to the insulation of everything
connected to the grid, and weak
signals may often be the result of
using inferior valve sockets. The
lead from the plates must also be
kept well separated from the
gridlead, for capacity between the
plate and the gridlead is one of
the most frequent causes of self
oscillation. We have in the
valve itself a certain capacity
between the grid and the plate
(varying with the different types
of valves) and the smaller this
capacity, the better. It is often
overlooked that there is a con-
siderable capacity between the
pins of the valve, particularly
where they are pushed into the
socket. Another source of
coupling capacity is between the
wires in the " pinch " of the
valve, i.e., the glass portion
through which the leads from the
plate, grid and filament pass.
For this reason considerable
advantage is gained on short
wavelengths by using low -capa-
city valves in which the grid and
plate leads are brought out not
through the base of a valve, but
on different sides. A series of
valves (V24, Q, QX, D.E.V.,
etc.), is made by the Marconi
Osram Valve Co., specially for
short wave work, .while the
Mullard Radio Valve Co., also
make certain valves of low
capacity. A new valve to come
on to the British market, possess-
ing this desirable characteristic,
is the " Myers," in which the
grid and plate leads are brought
out at opposite ends of the valve.
If then we carefully avoid capacity
effects between the leads to the
grid and the plate and use valves
and sockets which have a mini-
mum capacity, then we reduce the

tendency to self oscillation very
considerably. Whilst speaking
of low -capacity valves I would
like to point out that it is quite
futile to buy an expensive low -
capacity valve and then fit it to
an adapter so that it may be used
in a four -pin socket. In doing
this you are first of all using a
valve with low capacity and then
making up for this low capacity
by adding that which normally
existed between the pins. Very
often, too, the adaptors them-
selves have a far larger capacity
than is necessary. The use of
adaptors is merely for the purpose
of utilising existing valves in the

A tapped anode coil with variable
reaction coupling.

four -pin socket, and is not a
means of reducing the capacity of
the valve portion of the circuit.

When laying out a set contain-
ing high -frequency valves, there
is always a tendency to overlook
the fact that the most convenient
part of the panel for handling the
component is not always the best
Position electrically. Recently I
saw a photograph of a large set
containing two high -frequency
valves, in which the tuning con-
densers were placed at the bottom
of the panel quite a foot away
from the sockets which carried the
coils. This meant, of course, that
very long leads had to go from
the .condenser to the coil, not
only introducing unwanted capa-
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city and making the minimum
value of the capacity much higher
than should be, but really asking
for trouble by induction between
the circuits. Be careful, then, to
place your tuning condenser as
close as possible to the coil or
transformer associated with it.
The position of the filament re-
sistances does not greatly
matter. The leads to a poten-
tiometer should also be kept
short, and at all costs avoid
much crossing of wires when
switches are introduced in
various parts of the cir-
cuit. Once again I would like to
emphasise that there is a tremen-
dous difference between a con-
ventional circuit diagram and an
instrument made from it. Only a
few weeks ago a set was brought
to me purporting to be my " All
Concert " receiver " improved "
to meet the needs of the construc-
tor who wished to utilise a very
large cabinet. The wiring up of
the set was entirely different from
that given in my original article,
and some of the leads which were
in vital parts of the circuit were
no less than 15 in. long. The
builder was Quite surprised that
he got such poor results, and was
inclined to blame my design. It
took some time to explain to him
that the use of the same com-
ponents and the same circuit did
not justify him in stating that
the design was mine, and after
he had rebuilt the set, following
closely the original lay -out, the
results were as satisfactory as
could be wished.

If you are designing a resist-
ance -coupled amplifier for long
wavelengths, you will also find it
of value to shorten all leads as
much as possible, particularly
those which are connected to the
anode resistance and grids and
plates. It may be thought that
on long wavelengths, with resist-
ance -coupled amplifiers, the
length of leads is not so impor-
tant, but an examination of a cir-
cuit will show you that if there
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are many stray capacities present
in the leads connected to the
anode resistance, these may seri-
ously reduce the impedance of
this resistance at radio frequen-
cies. Indeed, it is the stray capa-
cities and the valve capacity
which makes it impossible to use
resistance coupling satisfactorily
on very short wavelengths. On
longer waves, shunting capacity
is not so important, as its impe-
dance to radio frequencies in-
creases with the wavelength, but
nevertheless it is quite easy to
have stray capacities sufficiently
large to reduce signal strength
appreciably even in long wave-
length receivers, and in addition
there is, of course, a tendency to
set up self -oscillation by these
stray capacities.

General Hints
This series of articles was

originally planned to be completed
in six issues. It has run into a
seventh, and even now has
scarcely touched upon more than
the broad principles of design.
Before concluding, however, I
would like to suggest a few
general ideals to the home con-
structor. The first relates to
symmetry.

As a general rule, when laying
out your set, aim first of all to
get the disposition of parts such
that it will comply with the
general rules outlined in this
series. Then, having found the
best arrangement so as to make
your leads short where necessary,
try to arrange the various parts
symmetrically upon your panel.
The reason so many home-made
sets look amateurish is simply
because the parts are not so
arranged. Of course, I do not
suggest for a minute that you
sacrifice efficiency to obtain this
symmetrical lay -out, but you will
And that some amount of thought
given to the subject is worth
while. For convenience' the
aerial and earth terminals should
always be kept on the left, and
battery terminals at the back or
on the right. If you have such
terminals in front, you will find
the leads get in your way when
manipulating the set. Telephone
or loud -speaker terminals are
best placed either immediately
in front of the panel or on the
right-hand side.

Ebonite seems to exercise a
great fascination with the begin-

ner, and is frequently used to
excess, largely because the com-
mercial manufacturers are lavish
in its use. Nowadays ebonite can
be largely dispensed with (at
least in sheet form) if one uses
bushes and small pieces of_this
material to insulate those parts
which require it. Several firms
sell excellent board -mounting
components which, when properly
attached, give a very pleasing
appearance. Practically every
component is now obtainable in
this form, so. that the experi-
menter who wishes to make up
even an elaborate set using board -
mounting is not hindered in so
doing. At the same time, it
should not be imagined that, in a
set containing a large number of
components, there is any great
saving by using wood panels. If,
for example, you need to pur-
chase coil -holders, switches,
valve sockets, filament resist-
ances, etc., all on special pieces
of highly -finished ebonite for
board -mounting, it may be
cheaper to buy a piece of ebonite
the size of the top of your cabinet
and mount the switch arms and
points yourself. On the other
hand if you are an experimenter
who likes to change his set and
design very frequently, there is
the advantage that the board -
mounting components can be
taken off the board and wired up
in quite a different way, in which
case all that has to be scrapped
is a piece of wood.

Do not attempt to get greater
strength of signals by using
more than two note magnifiers.
With two really good inter -valve
transformers, there is very little
distortion, but even the best
makes give unsatisfactory results
in three stages. Recently resist-
ance capacity coupling of note
magnifiers has been advocated in
many quarters. It should be
borne in mind, however, that it
requires at least three valves with
resistance -capacity coupling to
give the results obtainable with
two stages of transformer -
coupled note magnification. Al-
though good reproduction is
obtainable with this method of.
coupling, a badly -designed resist-
ance capacity -coupled note mag-
nifier can give just as bad results
as a badly -designed transformer -
coupled unit. A great virtue of
resistance -capacity coupling is
that all audio frequencies are
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amplified to approximately the
same degree.

Poor results in wireless sets are
often obtained by using the wrong
filament voltage and unsuitable
plate voltage. The serious ex-
perimenter will find it well worth
while to invest in a small volt-
meter reading- up to 6 or 8 volts
with a good open scale, which he
can use to find whether his fila-
ment resistances are correctly
adjusted. If the valve is rate... -
by the makers at 4 volts filament
voltage, the voltmeter should be
placed across the two filament
pins when the valve is alight and
the rheostat varied until the volt-
meter reads exactly 4 volts. A
mark can then be made on the
panel for the correct setting, so
that it can be reproduced at any
time. If the filament is burnt
brighter than this, no better
results will be obtained, but, on
Ole other hand, the life of the
valve will be considerably shor-
tened. If it is not burnt at this
voltage there may be distortion.
There is greater flexibility in the
plate voltage, and the average
valve works quite satisfactorily
on anything from 70 to too volts.
Dull emitters, of course, require
more care in this respect, and
the rated plate voltage should
not be exceeded.

(An article on the Design of
Note Magnifiers will appear in
the next issue.)

The new broadcast station
of the Societd Beige Radio-
Electrique at Brussels, has
been satisfactorily received
in Manchester, when the
local station is closed down.
It transmits telephony every
day from 5 to 6 p.m.. and
from 8.3o to lc) p.m. on a
wavelength of 410 metres.
Between 5 and 6 p.tn. on
Sundays has been found a
good time for receiving this
transmission.

The strength of reception
is reported to vary very con-
siderably from day to day,
and fading is noticeable.
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The Charging and Care of
Accumulators.

By R. STANSFIELD, A.M.I.C.E.

An article explaining how to overcome many of the difficulties experienced by users of secondary cells.

(Concluded from Vol. 3, No. 6, page 185.)

If a battery is carefully handled
the electrolyte only requires the
occasional addition of a little
distilled water towards the end
of a charge in a sufficient quan-
tity to keep the tops of the
plates well covered. When acid
is spilt the treatment of the
electrolyte is less simple, and it
is necessary to add dilute brim-
stone sulphuric acid towards the
end of charge to make up the
loss. The specific gravity of this
acid should be about 1.25o, and
if evaporation as well as spilt
acid is to be made up, dilution is
necessary.

Batteries should never be
allowed to stand for many hours
after being discharged as this
leads to sulphation, indicated by
the formation of yellowish -grey
patches on the plates, the dis-
colouration sometimes spreading
over the whole surface. For bad
cases there is no cure, but milder
attacks can be treated with more
or less success by charging at
half normal rates for several
successive charges, giving good
but slow rate overcharges and
taking great care not to over -
discharge.

A healthy and fully -charged
battery has slate -grey negative
plates and dark chocolate-
almost purple-black-positives.
When the same cells are dis-
charged the positives change in
colour to a reddish -brown,
change in the negatives being
only slight.

The use of high-tension accu-
mulators instead of dry cells
commends itself to all amateurs
for many reasons, amongst
which may be mentioned the fine
anode voltage regulation which
can be obtained; the freedom
from noises, and the ease with
which each cell can be inspected.
The great objections to their use

are the cost of and the difficulty
of charging. The charging rate
is measured in tenths of amperes,
and few ordinary charging
stations can handle either these
low rates or the comparatively
high voltages with any degree of
satisfaction. A further source of
difficulty between the charging
station and the experimenter is
that the latter wishes to tap off
part of the battery and therefore
different cells in one group may
need different amounts of charg-
ing. Failing this, the cells used

The" Exide" B.K. H.T. Battery.

the least will be overcharged and
their life reduced.

There is actually no need for
anyone to forego the advantages
of accumulators in the H.T.
circuit on account of these
supposed disadvantages. They
can be charged up at home with
perfect simplicity, safety and
selectivity, and at a much lower
cost per group than that for
charging an ordinary 6 volt L.T.
battery.

The method is as follows :
couple a filament resistance in
series with, say, the negative
lead from an ordinary 6 -volt
accumulator and carry the lead
from the resistance to the nega-
tive pole of the H.T. battery.
Connect the positive lead of the
second cell of the H.T. battery
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to the positive lead of the L.T.
cells. In this way a pressure of
6 volts is forcing current
through the resistance and two
cells of the H.T. battery. The
resulting current depends on the
value of the resistance and falls
during charge. Good results
are obtained by selecting a
resistance such that RC = 1.6
where R = resistance in ohms
and C = normal current for
H.T. cells in amperes.

A filament resistance of 16
ohms will be suitable in most
cases.

Charge is continued for the
two cells until both are gassing
freely, and then the leads are
changed to the next pair, the
negative lead going to the con-
nection previously used as posi-
tive, and the positive lead to
two cells further along the
group. The only precautions to
note are that the lead from the
L.T. negative must always be
nearer the negative end of the
H.T. accumulator than the posi-
tive lead, and that neither more
nor less than two cells of the
H.T. are coupled in circuit with
a 6 -volt L.T. supply. If desired,
single cells may be charged
from a 6 -volt L.T. battery by
arranging the resistance so that
RC = 3.9.

The ease of manipulation of
H.T. accumulators would be
much increased if the makers
carried the lugs of the plates
through the connecting bars in
the form of conical projections
and supplied lead terminal cups
to drop over these for use as
wanderplugs. The current
values are so small that screw
contact between the lead cups
and the projections themselves
is quite unnecessary, and the
alteration should not add to the
cost by any appreciable amount.
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Fig. 1.-Note the method of mounting the plug-in coil.

IN the majority of single -valve
receivers where reaction is
employed the type of reaction

used is what is known as electro-
magnetic reaction and is obtained
by means of a coil in the plate cir-
cuit of the valve, coupled to the
aerial coil so that electro-magnetic
induction takes place between_ the
anode and grid circuits. The
same reaction effect may be
obtained by employing electro-
static or capacity reaction which
is brought about by introducing- a
variable condenser between the
plate and grid circuits.

In the case of single -valve re-
ceivers, however, the obtaining of
capacity reaction usually presents
some difficulty, and for this reason
the receiver about to be described

is somewhat novel, in that this
type of reaction is used with
marked success. Fig. 1, shows
a front view of the instrument
with the aerial and earth terminals
seen to the left and right respec-
tively on the top of the wooden
panel. The two right-hand bot-
tom terminals are for the tele-
phones. The two knobs seen to
the left of the panel are the tuning
coils adiusting handles, whilst the
two knobs to the right are the
reaction condenser and filament
resistance handles. Fig. 2 is a
photograph of the  back 9f the
instrument from which it will be
seen that the low-tension and
high-tension batteries have ter-
minals fitted to the baseboard',
those on the left being for the
high-tension supply, whilst those
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A Novel
Single -Valve

Receiver
By STANLEY G. RATTEE,

Staff Editor.

Q4 Q4

on the right are for the low-.
tension.

Components and Materials

The materials and components
required for assembling such a re-
ceiver as is herein described are as
follows :---

piece of mahogany, or other
hard wood, 7/ by 61 by to form
the panel, or, if preferred, ebonite
of / in. thickness may be used.

piece of mahogany, or similar
hard wood, 71 by 61 by to form
the baseboard. Ebonite may also
be substituted if desired.

wood strip 41 by 1 by /, for
securing the inductance.

2 wood strips 61 by by I, oil
which the base is supported.

2 laminated switch arms with
knobs.

17 contact studs.
4 stopping pins.'

valve socket.
i filament resistance.

cardboard tube 4 in. by 5 bre:
long.

lb. No. 24 S.W.G.-d.c.c.
8 terminals.

variable condenser of o.000s
,uF capacity or parts to make.

rgrid condenser of o.0003 pr;
capacity.

6O TURNS
TAPPED EVERY 10
TURNS.

5"

11111 FRI \1111

9 TURNS
SINGLE TURN
TAPPINGS.,

Fig. 3.-Deiails of the tuning coil.'

21.4
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The following con-
structional ar ticle
describes a single -
valve receiver for
broadcast reception,
employing electro-

static reaction,

t'gridleak of 2 megohms re-
sistance.

I 0.002 iti.F fixed condenser.
coil socket.

i too turn honeycomb coil.
Quantity of No. 18 or No. 20

finned copper wire for connecting
purposes.
1 i 6 -in. length of 2 B.A. rod,
'ith 2 nuts and washers.

The Inductance

This is wound on the cardboard
,former 4 in. x 5 in. long with
No. 24 S.W.G.-d.c.c. copper
wire, and is illustrated in Fig. 3.
There are in all 69 complete turns,
the first 6o being tapped every
tenth turn and the remaining nine
turns are tapped at every turn.
The beginning of the winding is
anchored by boring two small
holes in. along the former and
threading the wire through,
leaving sufficient loose end to per-
mit connection to the first stud.
The tappings are made by making
a 6 -in. loop of the wire, after the
required number of turns have
1?een wound and twisting suffi-
ciently tight to prevent unravel-
ling. The finish of the winding

Va.
3A3' cr. I -f-

2'

atI e- TiNVWCR5,215/8"
I 4 I

I ,

4 +7)4.1
I I. l.

I%
A

..:'

*

-7 - - - - - - - 73/4" -4

Fig.4.-Drilling plan of the front
panel.

Fig. 2.-A rear view of the receiver.

is secured as in the beginning by
means of two small holes through
which the wire is threaded, care
again being taken to leave
sufficient free wire for connec-
tions.

The Panel and Base
Should the reader decide to

make these from wood, then
after drilling in accordance with
the dimensions given in Fig. 4,
both panel and base together with
battens should be gently baked
until completely dry.

If ebonite is chosen for either
the panel or base or both, then
with all holes drilled as per
Fig. 4, the glossy surface should
be removed by means of smooth
emery cloth or pumice powder
before mounting the components.

The Circuit
The circuit employed is illus-

trated in Fig. s, and before
assembling and finally connecting
the components readers are re-
commended to try out the circuit
with the various parts laid out
on the table and roughly con-
nected together.

The choke coil connected be-
tween the plate of the valve and
the telephones is given as a No.
too honeycomb coil, though the
reader may find that with other
coils better signals may result.
In the writer's case, using a
0.0003 iuF variable condenser for
reaction, a No. too coil gave the
best effect, though when using
a o.0005 icAF condenser for re-
action a No. 75 coil was prefer-
able. A number of experiments
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with coils and condensers
showed, however, that a 0.0003
tiF condenser used in conjunc-
tion with the No. roo coil gave
the best control.

Assembling the Receiver

Once the cireuit has been suc-
cessfully operated with the com-
ponents roughly connected to -

Fig. 5.-The circuit of the receiver.
Note the use of the 100 -turn coil L2.

gether in the manner referred to
above, the receiver should be
assembled and connected up in
accordance with the theoretical
circuit, Fig. 5, and the wiring
diagram, Fig. 6. The disposi-
tion of the components may be
gathered from the back -of -panel
view, Fig. 2, and also from the
wiring diagram.

The inductance coil is secured
to the base by means of the 6 -in.
length of 2B.A. rod fixed to the
base by means of a nut and
washer, with the wood strip
41 ins. by r in. by in. fitted to
the other end of the rod and
screwed tight upon the coil by
means of a nut and washer.

The coil mount may be fitted
to this wood strip, as seen in
Fig. 2, when it will be easily
accessible with plenty of clear-
ance for the coil.

The connecting up of the re-
ceiver is best accomplished in the
following manner, all connec-
tions being soldered :-The ten -
turn inductance tappings are
connected thus : The beginning
of the winding is connected to
the first stud of the seven seen
at the top of Fig. I. The first
tapping is connected to the
second stud, the second tapping
to the third stud, and so on,
until the last of the ten -turn tap-
pings is connected to the seventh
stud. The first single turn is
connected to the first stud of the
ten seen on the bottom left of
Fig. r,, each successive turn
being connected to its own stud
until the end of the coil is con-
nected to the tenth stud. Con-

nection is now made from the
aerial terminal to the single -turn
tapping switch and on to one side
of the grid condenser and leak.
From the same side of the grid
condenser and leak connection is
made to one side of the 0.0003
,uF variable condenser. From
the L.T. negative terminal make
connection with one side of the
filament resistance, from the
other side of which connect
to one of the filament legs.
From the remaining filament leg
connection is made to the low-
tension positive terminal, the
earth terminal and the switch
controlling the ten -turn portion
of the inductance. From the

plate leg of the valve -holder make
connection to the unconnected
side of the 0.0003 I.EF variable
condenser and to one, side of the
coil mount. The other side of
the coil mount is connected to
one of the telephone terminals,
whilst the remaining latter is
connected to the high-tension
positive. The low-tension posi-
tive is now connected to the
high-tension negative. Across
the telephone terminals is con-
nected a fixed condenser 0.002
ILF capacity, whilst across the
high-tension terminals may be
connected a 0.05 /IF condenser,
as shown in Fig. 5.

(Concluded on page 218.)

10 TURNS BETWEEN A
5-ruo

V? CON055
0.0003 1...i F

j EACH ID CI..

C 30 if0 5040
60 -'----,'"A-, 0/ \\

0 / _z.,_ STOP
_ 0 ---i- PINSi

..0 oommou,,0

jJ
Lii

1,

SINGLE TAPPING STUDS

CC? 5 4C= 6 77 ---/ p,
r -. 8 / / 1

-k1 9 t / / o9
(STOPSTOP )5TOPT

PIN
1

/ PIN

& .v,

AineMai

0' 002
it F

TAPPED
EVERY 10
TURNS.\

60504

0 0003
µF

7
98

H.T. -

5INGLETURN
TAP P1 NG5

L. T

Fig. 7.-Complete wiring diagram.
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CIRCUIT No. 21

THE " VOIGT " DOUBLE
AMPLIFICATION CIRCUIT

VA-

Fig. 21 A.-The Voigt dual
amplification circuit.

Connecting Up
GRID condenser " out."

Gridleak " out." High
tension battery to terminals

P and XHT+ (+ to P and - to
XHT+ terminals). Primary of
high -frequency transformer to
terminals 2 and 3 shunted by
0.0003 ILF variable condenser.
Telephones to + and - H.T. ter -

Connecting Up
Grid condenser " out." Grid -

leak " out." A.T.I. connected
to aerial and P. The other side
of A.T.I. to earth and H.T.+.
The microphone is shunted across
the absorption circuit coil L3.
The reaction coil is connected to
-LT and IE terminals. Battery
strap in position.

E

Fig. 22A.-A simple single valve
transmitter circuit.

General Notes
This circuit is not to be used

except by those experimenters
who possess a transmitting
licence.

" WIRELESS WEEKLY "
UNIVERSAL VALVE PANEL

The following are the two concluding circuits of the several
possible arrangements using the panel, constructional details

of which were given in Vol. 3, No. 1.

minals. Battery strap in posi-
tion. Reverse L.T. leads.
0.002 itAF condenser to +E, earth
lead and A.T.I. Upper end of
secondary of H.F. transformer
to crystal. Other side of crystal
connected to earth lead and the
0.002 µF condenser. Connect
the other end of secondary of
H.F. transformer to H.T. ter-
minal, i.e., to the other side of
telephones.

General Notes
This circuit is a simple dual

arrangement and is particularly
good for long-distance reception.
It should be noted that the posi-
tions of the H.T. battery and
telephones are somewhat differ-
ent from those chosen for the
majority of the other circuits.
Tuning of this circuit is accom-

This concludes the series of
circuits to' be published, and
although only some 22 circuits
have been given, numerous other
arrangements can be tried.

In this direction the following
few suggestions taken from
recent issues of Wireless. Weekly
and Modern Wireless will be of
use to the experimenter for mak-
ing further use of the Universal
Valve Panel :-

VOL. 2, No. 12.-SHORT WAVE
TRANSMISSION.

VOL. 2, No. 13. - C. \V.
TRANSMISSION.

VOL. 2, No. 13.-A SQUEG-
GER " CIRCUIT FOR TESTING
GRIDLEAKS.

VOL. 2, No. i6.-A CRYSTAL
RECEIVER AS A WAVEMETER.

VOL. 2, No. 16.-ARMSTRONG
SUPER -REGENERATIVE RECEIVER.

VOL. 2, No. 16.-TRE SATTER-.
LEE SINGLE VALVE' RECEIVING
CIRCUIT.

VOL. 2, No. I6.-THE FLEWEL-
LING " FLIVVER " CIRCUIT,

VOL. 2, No. 03. --The AUTO -
FLEX CIRCUIT.
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plished by means of the induc-
tance Li, which may be a plug-in
coil if .desired, and the variable
condenser CI.

Fig. 21B. The pane connections
of Figure 21A.

CIRCUIT No. 22
A SIMPLE SINGLE -VALVE

TRANSMITTER

Fig. 22B. --The panel arrangement
of Figure 22A.

Still further circuits which will
be found possible with .this unit'
are given in " Practical Wireless
Valve Circuits," by John SeOtt-
Taggart, F.Inst.P.
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In the set under description
this latter condenser was not
found necessary and is therefore
omitted.

Operating
The operation of a receiver of .

this type is extremely simple
and is best carried out by first
setting the two inductance
switches to the minimum posi-
tion. Move ten turns into cir-

PI AT E

TERMINALS
OF 5ET

HR

Fig. 1.-The Circuit.

MANY experimenters have
both high- and low -resist-
ance headsets in general

use, and there are hundreds of
wireless men who began with the
crystal and 2,000 -ohm 'phones,
going later to the valve set
and fitting it with a telephone
transformer and 'phones with
a resistance of 120 ohms.
Though it is not wise to
use 2,00o -ohm 'phones if the
plate current exceeds too volts,
and then only if they are of a
reliable make, the writer finds
that they are better for the recep-
tion of very faint speech, the
reason probably being that even
with the best of telephone trans-
formers the introduction of yet
another iron -core into the set
makes for slight distortion.

For general work the low -
resistance 'phones are used, but
if some weak and distant trans-
mission is picked up, such as an
American broadcast on a small
set, then the usefulness of some
device for allowing either headset
to be used at will becomes
apparent.

The circuit is shown in Fig. I.
As will be seen when the
D.P.C.O. switch is turned away
from the user the telephone ter-
minals of the set are connected to
the primary of the transformer,

Using High
or Low.

Resistance
'Phones
at Will

from the secondary of which
leads run to the L.R. terminals.
On turning the switch towards
you the output from the set is
taken direct to the H.R. ter -

Fig. 2.-The unit shown in a
compact form.

PLATE.

H.R,

Fig. 3.-Circuit arrangement for
using both H.R. and L.R. 'phones.

Fig. 4.-A simpler arrangement of
that given in Fig. 3.

minals, the transformer being
thrown entirely out of action.

A neat way' of making up this
fitting (Fig. 2) is to mount the
transformer in a hard wood box
lined with copper foil to absorb
any stray fields. The top of the
box is a piece of 1 inch ebonite
upon which are mounted three
pairs of terminals and aD.P.C.O.
switch of the midget type. "The
dimensions of the box will, of
course, depend upon the type of
telephone transformer that is
used.' The writer's is 31 inches
square at the top and 4 inches
deep, the transformer used being
that made by the M -L Magneto
Syndicate.

If it is desired to be able to
use both pairs of 'phones simul-
taneously so that a visitor can
listen -in at the same time as your-
self two double -pole single -throw
switches should be used, the
circuit being that shown in
Fig. 3.

A very simple circuit which
allows both pairs of 'phones to be
used at once' is shown in Fig. 4.
Here no switch is needed, a
swinging hook connection cut
from sheet brass serving to short-
circuit the H.R. terminals when
this pair of 'phones is not in use.

A NOVEL SINGLE -VALVE RECEIVER.
(Concluded from page 216.)

cuit, then one turn, then two
turns, and so on, until signals
are heard. If no signals ate
heard, move a further ten turns
into circuit and start again with
the single turns. A detailed
description of the tuning of an
inductance of this type is given
in Wireless Weekly, Vol, 2, No.
9, in an article entitled " Prac-
tical Tuning." Once signals
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R. W. H.

have been picked up, slowly vary
the reaction condenser until the
best result is obtained, taking -
care that the set is not made to
oscillate meanwhile. When
using a' condenser and honey-
comb coil of the sizes given, the
operation of the reaction circuit
is much the same as that of a
Reinartz receiver-that is, slow
and easy yet sensitive.
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A Safety Device for Dull Emitter
Filaments

By R. W. HALLOWS, M.A., Staff Editor.

THOUGH dull emitter valves
such as the Wecovalve, the
Ediswan A. R. o6, the

B.T.H.B5, and the M.O.D.E3
can now be worked quite satis-
factorily off dry cells, owing to
their very low current consump-
tion for heating the filaments,
there are a good many small
points of importance which do
not always occur to one at first
sight. The chief difficulty lies in
the peculiar behaviour of primary
cells of the Leclanche type,
whether dry or wet.

When these cells are in use a
-gradual polarisation takes place
which raises the internal resist-
ance and so cuts down the
E.M.F. Hence when valves are
run off them for any length of
time it is necessary to reduce the
resistance in the circuit by
adjusting the rheostat in order to
compensate for the falling off in
voltage. Take the case of a
Wecovalve to which is con-
nected a brand new dry cell. As
the valve requires approximately
one volt, the greater part of the
resistance of a large rheostat will
be in use to begin with. At the
end of an hour or so the current
demand of .25 ampere will have
told upon the cell and the filament
will require to be brightened a
little. As we continue to work
the E.M.F. of the cell will de-
crease until it reaches perhaps /.1
volts. We now break the circuit
by opening the low-tension
switch and leave the set for 24
hours. At the end of that time,
leaving the rheostat in the posi-
tion which was correct when the
set was last used, we close the
low-tension switch-result pos-
sibly a burnt -out filament, cer-
tainly a damaged one through an
excessive voltage.

During the twenty-four hours'
interval the cells have picked up
until they have regained almost
their initial voltage. When
brought into use again the out-
put will fall off very rapidly until
it reaches a fairly steady figure;
but the first burst of high voltage
when the cell is brought into use
again is sufficient to do damage.

Matters are rather worse with
valves requiring .o6 ampere at 3
volts, since these have filaments
so fine that they are very easily
spoilt. Further, with these
valves three dry cells are used so
that the voltage which may have
fallen off to something like 3.6
may so pick up that for a few
moments the best part of the
original 4.5 is delivered.

Fig. 1. The connections
of the protective device.

3 5-ruo
5ELECTOR
5VV1TCH.

One can, of course, ensure the
safety of filaments by making a
rule of always breaking the low-
tension circuit not by opening the
L.T. switch, but by turning the
rheostats to the off position.
This, however, is not a process
that appeals to everyone, in fact
most of us prefer, once we have
found the best setting of the fila-
ment resistances, to be able -to
switch on without altering them.
The most satisfactory way out of
the difficulty is to make up a
simple device which will tone
down the first exuberance of
rested cells before they are
brought into use. This can be
done very simply in the way
shown in Fig. 1.

A three -stud selector switch is
used instead of the usual single
pole, single throw switch for con-
trolling the L.T. circuit. The
left-hand stud gives the off posi-
tion ; that on the right throws the
battery into circuit with the fila-
ment ; that in the middle places a
fixed resistance of 6 ohms in
shunt with the battery, the fila-
ment being disconnected. The
switch is used in the following
way. When the set has been
resting over night, one's first
action as a preliminary to using it
is to turn the switch one step to
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the right, so that the arm makes
contact with the middle stud.
This throws in the 6-ol'm resist-
ance and allows the cell to work
off its extra E.M.F. at a maxi-
mum rate of .25 ampere even if
the voltage has picked up to 1.5.
The switch is left in this position
for a few minutes. It is then
turned over to the right, thus
bringing the valve into play. it
need not be feared that any great
waste of current will occur whilst
the switch is in the " toning
down " position, for leaving it
there is equivalent merely to
running the valve for an equal
number of minutes.

Fig. 2 shows how the switch
can be made up very neatly. An
ordinary selector spindle knob
and arm are used, such as can be
purchased for a shilling from
advertisers in this journal. The
studs are spaced well apart so
that there is no possibility of two
being covered at once if the knob
is turned rather carelessly to the
off position. Below the panel is
a. bobbin made of a
of Fin. round ebonite rod upon
which are wound ti yards of
No. 28 enamelled Eureka resist-
ance wire. Each end of the wire
is anchored to a 4B.A. screw,
which serves also for an attach-
ment for the connections from the
middle stud of the switch and the
positive lead from the dry cell.
As this wire has a current -carry-
ing capacity of ampere, there
need be no fear that it will over-
heat. The bobbin is secured to
the panel by means of a
4B.A. countersunk screw.

The device made as described
is intended for use with the Weco-
valve. For 3 -volt .o6 ampere
dull emitters a similar contrivance

Fig. 2. The constructional details
of the switch and resistance.

can be made up, but in this case
the bobbin will have to contain 14
yards of No. 3o enamelled
Eureka wire. It must therefore
be one inch in diameter and
three inches long.
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C.W. and Telephony
Transmission Using Valves

No. II,

By JOHN SCOTT:TAGGART, Fjnst. P.

This is the second of a series of articles which began in our last issue, dealing with the principles
of valve transmission and radio telephony. -

OWING to the inductive
(or ' magnetic) coupling
between L2 and Li (see

Fig. 1), not only will the
oscillation's in Li Ci be
increased in magnitude, but
they will also be prolonged.
That is to say, if the oscillations
normally died out in i-ioo,000th
of a second, they would perhaps
continue for I-4o,000th of a
second. By the use of a re-
generative coil L2, we increase
the period during which an initial
oscillation in Li. Ci will continue.

If the energy transferred from
the anode circuit L2 to the grid
circuit Li CI, is sufficiently
strong, the oscillations in Li Ci
continue indefinitely. The valve
is now oscillating of its own
accord, and will continue to pro-
duce continuous oscillations as
long as there is a flow of anode
current. Just as the energy to
maintain the oscillation of the
pendulum of a clock comes from
a spring, so does the energy for
maintaining the oscillations of
the valve come from the anode
battery. Just as in the case of
a clock, the pendulum itself times
the impulses given ,to it by the
main spring through the escape-
ment, so are the high -frequency
impulses from the anode circuit
of the valve communicated to the
grid circuit by an automatic tim-
?lig of the oscillations in the grid
circuit. This is because the
action of amplification is instan-
taneous and the anode current
variations take place at the same
time as the grid potential varia-
tions.

' We may regard the regenera-
tive action of the three -electrode
valve in rather a different light.
If initial oscillations were set up
in the oscillatory circuit Li CI,
they would eery soon die out,

and this would be largely due to
the resistance of the oscillatory
circuit. To overcome the loss of
energy due to the resistance of
the circuit Li CI, we maintain
the oscillations by supplying
enough energy from the re-
generative coil L2 to overcome
the losses due to the resistance
of Li Ct.

We can consider the regenera-
tive action of a three -electrode
valve as being very similar to the
action of a steam engine. In
the very early days a steam en -

B1
Fig. I. A simple circuit for the

production of oscillations.

gine was worked in the following
manner :-A flywheel was pro-
vided, and - was connected
through a piston rod to a piston
moving in and out of a cylinder;
this cylinder was supplied with
steam through a tap; when the
tap was turned on, steam rushed
into the cylinder, forced the
piston outwards, and moved the
flywheel. The steam was then
turned off, the piston returned to
its former position, and the
steam was once more turned on.
A boy was employed to turn the
tap on and off at the correct
moment. This arrangement may
be compared with the' ordinary
high -frequency amplifying action
of the three -electrode valve.
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The input oscillating potentials
correspond to the turning on or
off of the tap. Just as the tap
sets up powerful mechanical
forces which act on the flywheel,
so do the oscillations on the grid
of a valve produce powerful oscil-
lations in the output or anode cir-
cuit. It occurred on a memor-
able occasion to the boy who
operated the tap, that since he
always had to turn it on at a
certain moment, or, in other
words, at a certain point on the
stroke of the piston, he could
connect the flywheel or output
side of the steam engine to the
tap which let in the steam. He
therefore connected the tap to a
point on the flywheel by
means of a rope, so that
the flywheel itself, when it
came round to a certain,
point, opened the tap, which
subSequently was closed until
the same operation took place at
the next revolution. In this way
_the output side of the engine was
connected to the input or control-
ling side and the whole arrange-
ment becarne automatic. In the
case of the three -electrode valve,
we can consider the arrangement
as an automatic amplifier in
which the output side is con-
nected to the input side, output
currents being liberated at suit-
able moments by the timing. of
the grid circuit.

Another circuit in which re-
generative amplification takes
place is shownin Fig. 2. In this
arrangement we have a tuned -
anode oscillatory circuit L2 2,
and an aperiodic grid circuit Li.
This arrangement works in the
same way as the Fig. i arrange-
ment; all that is necessary is to
connect or couple the two cir-
cuits, the input and the output
circuits of the valve. This is
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done in Fig. 2 by the magnetic
coupling between L2 and Li. If
the coupling between L2 and. Li
is sufficiently strong, the valve
will oscillate of its own accord.
If the coupling is not sufficiently
strong for this purpose, any
initial high -frequency oscillating
potentials in either coil, Lx or L2,
will be prolonged and magnified.

Let us examine the self -oscil-
lating action of the Fig. 2 circuit;
let us assume the existence of, a
few initial oscillations in the cir-
cuit L2 C2. These would nor-
mally die down in a very short
time. Instead of dying down,
however, the original oscilla-
tions, when induced into the coil
Li, will produce varying poten-
tials on the grid ; these poten-
tials would liberate varying
energy in the anode circuit of the
valve and these anode current
variations taking place at the
same frequency and in time with
the -oscillations in L2 C2 will
strengthen these latter, and the
strengthened oscillations will
once more induce into the coil Li,
the process being repeated. The
result is that weak initial oscil-
lations in L2 C2 will be amplified
by the valve, and will be caused
to persist; in other words, con-

tinuous oscillations will be set
up in the circuit L2 Cz, and the
energy for these will come from
the anode battery B2.

The circuit of Fig. 2 is a very
suitable one for comparing with
the above explanation of the
action of the steam engine and
the clock. The circuit L2 C2 is
comparable to the flywheel of the
steam engine. Impulses to the
circuit are given by variations of
electron current through the
valve; in the case of the steam
engine, the flywheel is given im-
pulses due to the flow of steam
into the cylinder. The poten-
tials on the grid vary the amount
of electron current passed

III 4. 111111111111

B1' - B2

Fig. 2.-A self -oscillating arrange-
ment in which the anode circuit

is tuned.

through the valve, just as the tat)
turned on the steam. The coup-
ling between the flywheel circuit
L2 C2 and the inductance Li en-
ables suitable spurts of current
to pass through the valve at the
right moment to maintain the
oscillations in the circuit L2 C2.
The coupling between L2 and LT
is to be compared in the modern
steam engine to the slide -valve
operated from the crankshaft of
the flywheel.

In some circuits both the grid
and anode circuits are tuned by
means of condensers, but if we
are to obtain the regenerative
action we must tune both circuits
to the same frequency. VVhen,
one of the circuits is aperiodie
we can obtain the regenerative
amplification or self -oscillation
effect over a wide range of
wavelengths by simply adjusting
the tuned circuit. The regenera-
tive circuit of Fig. I is generally
used in receiving apparatus,
whereas the Fig. 2 arrangement
is used for transmitting pur-
poses. When it is desired to
generate considerable power, the
anode circuit is always used as
the power circuit, and contains
an inductance shunted by a
capacity.

"Wireless Weekly" Free Gift Scheme

Elsewhere in this issue will be found the additional (Seventh) Coupon, which will be
accepted in lieu of any missing Coupon of the six Special Numbers,

The six coupons, together
with an order for any one of
the Radio Press series of
handbooks named below, are
to be sent in an envelope
marked " COUPON " to.
Radio Press, . Limited,
Devereux Court, Strand,
W.C. 2, accompanied by a
postal order for - one-half of

Elementary Text -book on Wireless
Vacuum Tubes

13. More Practical Valve Circuits

1. Wireless for All
2. Simplified Wireless ..
3. How to Make Your Own Broad-

cast Receiver ..
1. How to Erect Your Wireless

Aerial

the list price of the book
chosen, plus 2d. for postage.

Here is an opportunity to
obtain, at half price, any one
of the most authoritative and
practical wireless handbooks,
published. It should be par-
ticularly noted that any given
set of coupons only entitles
one reader to receive a copy

Choose
Price

10/-
3/6

6d.

1/-

1/6

11 -

tit

your Book from
5. The Construction of Wireless

Receiving Apparatus ..
0. The Construction of Crystal

Receivers
7. How to Make a " Unit " Wire-

less Receiver
S. Pictorial Wireless Circuits ..
9. Wireless Valves Simply

Explained
10. Practical Wireless Valve

Circuits .

of one book. Further, it is
only possible to obtain books
at half price in this way
directly from the publisher,
and it cannot be done through
a bookseller. To assist
readers in making a choice,
we give below a complete list
of the Radio Press books.

this List:
Price

1/6

1/6

2/6
1/6

2/6

2/6

12. Radio Valves and How to Use
Them ..

13. 600 Wireless Questions
Answered

14. 12 Tested Wireless Sets ..
16. Home -Built Wireless Compo-

nents ..
Radio Press Envelope No. 1 (an

ST100 Receiver)
Radio Press Envelope No. 2 (a

4 -Valve Receiver) ..

Price

2/6

2/6
2/6

2/6

1/6

2/6
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Exterior of the Heterodyne. An extension handle is useful but not
absolutely necessary.

THE recent achievements in
two-way Transatlantic com-
munication between British,

French and American experi-
menters and the success of this
year's Transatlantic tests have
caused more experimenters than
ever to turn their attention to
short wave reception. ". Short
wave reception " nowadays
means the reception of signals on
wavelengths which may go as low
as too metres; r8o- and 200 -
metre signals being at the
moment, however, the most
numerous. While it is compara-
tively simple to pick up con-
tinuous wave signals with very
elementary apparatus, it must not
be forgotten that in all ordinary
reaction circuits with the reaction
so tightly coupled as to give auto -
dyne reception, the radiation
from the receiving aerial is very
considerable. Only with a
separate heterodyne is really
satisfactory and non -radiating
reception of C.W. signals pos-
sible, and even then care must be
taken in coupling the heterodyne
if radiation is to be entirely
avoided.

An advantage too little
realised is that the received
signals are far more constant
when picked" up with separate
heterodyne. With an autodyne
circuit the frequency of the beat

note depends upon the setting of
the tuner, and this may be con-
siderably affected by a slight
swaying of the aerial in windy
weather. Movement of the
operator close to the receiver will
also have a substantial effect on
the beat notes, unless special pre-
cautions are taken. When using
a separate heterodyne, the beat
note is dependent upon the
wavelength of the transmitting _

station and-the adjustment of the
heterodyne only, and if this latter
is placed some little way away
from the receiver it will not be
affected in any way by the opera-
tor's body. Swaying of the
aerial will, of course, slightly
alter the tuning of the set, but
this is not so irritating as fre-
quent variations of the beat note.

The Present Instrument.
The short-wave heterodyne

illustrated in this article has
several points of interest. Firstly
its wavelength range (from about
7o metres to 25o) is sufficient to
cover all ordinary short-wave
reception ; secondly, by the use of
a Squarelaw condenser the cali-
bration is made very simple ; and
-thirdly a low -capacity valve of a
new type is used. It should alSti
be mentioned that in practice an
alteration of as much as 6o volts
in the high-tension voltage makes

A Separate HE
Short WaA

By Percy W. Harris,

The increasing interest in short wave
structional article of muck value to

developm,

very little difference to the hetOrtm.
dyne note, merely sending it up ha
slightly, and very little alteration
of the beat note is produced by
the proximity of the hand to the
tuning dial. On 175 metres, for
example, the difference in the beat

Theoretical circuit

note when the knob is held and
that when the operator is several
feet away from the instrument is
only about a third of an octave.
A change of valves has been
found to make about half of this
alteration.

Construction.
All of the component parts are

mounted on an ebonite panel
measuring to in. by 6 in. by in.
The box on which the panel is
mounted is deeper than need be,
but in this particular case was
made to match a long -wave
heterodyne possessed by the
author.

List of Component Parts.
I Ebonite panel io in, by 6 in.

by in. thick.
Suitable box.
Variable condenser 0.00025

(Sterling Squarelaw, without
vernier).

Myers Universal valve with
clips (these are provided with the
valve).

Ebonite tube, 2 in. in diameter
by ai in. long.
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!terodyne for
relengths,
Assistant Editor.

reception should make this con -
all who desire to keep abreast of
nits,

1

I
I
I

Quantity of No. 22 S.\'V.G.-
d.s.c:.r

6 terminals.
miniature tumbler switch.
Mansbridge condenser 0.5

PUP,.
Square busbar

The Circuit.
The circui4. used is quite

conventional, consisting of a
tuned grid.circuit with a plate in-
ductance tightly coupled to it. A
fixed condenser o.s µF is shunted
across the telephones and both
batteries. The telephone ter-
minals are normally kept shorted,
but are very useful when calibrat-
ing the instrument by comparison
with another heterodyne. The
two inductances are wound on an
ebonite tube 2 in. in diameter and
31 in. long. This ebonite tube is
a commercial size and readily ob-
tainable from the wireless dealer.
The wire used for the inductance
is No. 22 S.W.G.-d.s.c. and the
32 turns of each coil occupy an
inch. The distance between the
two coils is of an inch.

250

200

150

100

50

0 80 120 160 180
CON OENSER SCALE.

Approximate calibration curve for
wavelengths generally used.

I  04 VIA*

With stiff busbar wiring the instrument presents a very neat appearance.

To wind the coils, first of all
drill 8 holes in the ebonite tube
as follows :-Two transverse
holes in. from one end, two
more ri in. from the end, two
further holes 1 in. from these,
and the last two holes a
further inch on. Take one end
of the wire, push it through one
of the holes at one end and back
again through the second hole.
Now wind on 32 turns and thread
the wire through the second pair
of holes ; leave about an inch of
wire at the end of this coil. Start
again with the second coil. Be
careful that both coils run in the
same direction. Finish up by
threading the end of the second
coil through the two holes as
before, again leaving about an
inch for subsequent connection.'
Examine the coils carefully and
see if the turns are touching
everywhere ; if they are not push
them up tightly together. Now
brush over both coils with a good
shellac varnish, not too thickly,
but sufficient to give a good even
layer, and dry in a warm but not
too hot oven. Two further holes
will now be required in the
former, 45 deg. round the circum-
ference from where the other
holes were drilled. These should
be about 4 of an inch from each
end, care being taken that the
two holes are on a line parallel
with the axis.

The. Valve.
The Myers valve used in this in

strument is of very low capacity,

having a special form of mount-
ing, in which the plate and grid
leads are brought out at the oppo-
site end-. This valve is very well
known in America, and, now
being manufactured in Canada,
has recently been placed on the
British market. It is somewhat
cheaper than the V 24 low
capacity valve, although it is
more expensive than the Mullard
Ora B. It has the advantage that
with. every valve is supplied a
complete etc.,
together with a drilling template.
Those who have the V 24 type
of valve or the Ora B can, of
course, use them equally well in
this instrument.

The Condenser.
The variable condenser used in

this heterodyne is the new Ster-
ling Squarelaw condenser. The
calibration curve of a heterodyne
made with the ordinary type of
variable condenser alters its cur-
vature as we proceed up the scale,
and in calibrating such a hetero-
dyne it is necessary to take a large
number of readings.

With the Squarelaw condenser,
however, the plates are specially
shaped so that the " curve " of
calibration is a straight line. This
means that we have only to take
two or three readings on the con-
denser when calibrating it, and
all the other readings can be easily
found by joining the points
marked with a ruler. Naturally
the line is not perfectly straight on
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the very shortest wavelength, but
on all the wavelengths the ordi-
nary experimenter is likely to use
a straight line reading will
be accurate. Fortunately, the
makers supply with each con-
denser a drilling template. I
wish all variable condenser
makers would follow suit.

The construction of the instru-
ment will offer very few difficul-
ties. The tube carrying the
two windings is secured to the
panel by two long 6 B.A. metal
screws passed through clearance
holes in the panel and in the tube.
The tube is held away slightly
from the panel by two 4 B.A.
washers, which were slipped over
the 6 B.A. screws before the tube
was put in place. The tube is
held by a couple of lock nuts on
the 6 B.A. screws. In placing
the tube in position see that the
short lengths of wire which ter-
minate the two coils are on the
side where the condenser is
situated. The condenser itself
should* be mounted so. that the
moving plates come out in front
of the instrument.

Wiring Up.
For wiring up thick square sec-

tion busbar wire obtained from
the General Radio Company was
used. This wiring is strongly
recommended here if it is desired
that the calibration shall remain
constant. The wires should be
made to follow the paths shown
if the results obtained with this
instrument are to be reproduced.
Cut and shape every wire care-
fully before you solder it up,
and do not attempt to bend the
wire to shape after one end has
been soldered.

Using the Instrument.
The only really satisfactory way

of calibrating this instrument is,
of course, to check it up with
another separate heterodyne, or
with an accurate calibration wave,
but owing to the fact that a
Squarelaw condenser is used, so
long as you can get a couple of
readings, one on say 240 metres
and the other on about 12o, you
will be able to plot out the rest
of the wavelength quite easily.
If the instructions in this article
are carefully followed it will be
found that the maximum wave-
length is about 25o metres and
the minimum much shorter than
you will need to use in ordinary
work. The approximate calibra-

tion " curve " is given in the
figure. If you are not able to
calibrate your instrument by com-
parison with another heterodyne,
pick up some short wave signals,
the wavelength of which you know
accurately and mark it on your
calibration chart. There is a faint
harmonic of 2L0 on half its wave-
length, for example. An
approximate calibration can then
be made by drawing a line down
the chart at the angle shown in
the illustration,

Answering a query in advance
it may be said that the instrument
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may be made up with the ordinary
four -pin type of valve quite satis-
factorily, although a low -capacity
valve is better. The Myers valve
will require about 40 volts high-
tension, the V 24, however, will
work with less than half this plate
voltage. It will be noticed that
no filament resistance is fitted,
as the Myers valve works off
4 volts and a 4 -volt accumulator
is therefore reqpired: - If -a V _24
valve is used; insert in the positive
lead a fixed resistance of about

ohms and use a six 1, olb
accumulator.

F

VALVE.

32 32
TURNS TURNS

N°22 Ng 22
5.W. G. S.W.G.
D. 5. C. D.5.0 ..;

Al _......

TUMBLER
SWITCH.

FIXED
4/A, N E 5.
Et

Practical wiring diagram. Points which are soldered are shown with a
black dot. The connections to fixed and moving. vanes are important.
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Broadcastin

1-4ONDON.-The
21-0 Sym-

phony Programme on Mon-
day night, the 14th inst., was
all that could be desired. Mr.
Maurice Cole gave us an ex-
ceptionally fine pianoforte selec-
tion, and the rendition by the
orchestra -of Mous so rgsky ' s " A
Night on the Lonely Mountain "
was positively thrilling, and
equally good was the selection
from Grieg. Mr. L. Stanton
Jeffries is to be congratulated
upon h?s very fine musical judg-
ment, his ability as a conductor,
and his discrimination in finding
and organising such a splendid
array of solo instrumentalists.

0 0 0
There seems to be a great

deal of ill-informed rumours
going about just now as to the
location of future relay stations.
In Leeds people have been
anticipating a wireless station
immediately and folk in Dundee
have also been anxiously expect-
ing. These good folks will be
served in good time, but there
are other districts at present
claiming the attention of thq
engineers. Plymouth must cer-
tainly have the next relay
station, and if the negotiations
which are at present being held
are successful, a suitable site
should be obtained by the time
this appears in print, and
in less than two months the
station shouts be operating.

In spite of the simplicity of
the licening regulations, there
seems to be a considerable
amount of evasion going on,
and an unknown number of
people, which from all indica-
tions seems to be very large, are
listening to the B.B.C. pro-
grammes without licence of any
kind; to put it mildly this is ex-
tremely unsporting.

Forthcoming Events.
JANUARY.
23rd (WED.). -5.3o, Children's Con-

cert. H.M. Grenadier. Guards
Band. Mr. J. Francis Mores, the
African baritone (vocalist).

24th (Txuas.).-Auntie Hilda and
Uncle Humpty Dtampty will en-
tertain the children. 7.3o,

Alleged Humour," by Mr:
Willie Rouse. Winifred Smith's
String Quartette. Mr. John
Huntington, baritone. 9,. Mr:
Arthur Melrose, the whistling
entertainer, and Mr. Hector
Gordon, the " canny " Scot:
Dance Music.

rj.

TRANSMISSIONS
Wavedoty'S

LONDON 2L0 366 metres

ABERDEEN 2BD 495

BIRMINGHAM ..510 475

BOURNEMOUTH 6BM 385

CARDIFF 5WA 360

GLASGOW 5SC 420

MANCHESTER ..2ZY t75

NEWCASTLE .5N0 400

TIMES OF WORKINO.
I;"eekdays ...... 3.30 to 4.30 p.m. and 5.0

to 10.10 p.m. G.M.T.

tinclayS.... 8.0 p.m. to 5.9 p.m. sal
8.30 to 10.30 p.m. G.M.T

oziamirm

25th (Far.).-Uncle Rex and
Jack Frost. 7.30, Burns
Rrogramme.

26th (SAT.).-Mr. John Henry and
Mr. Fred Milner, entertainers.
Dance Music.

27th (SUN.).-Mr. Arthur Bourchier,
Talk on Robert Louis Stevenson.
Orchestra. Concert Programme
by Miss Daisy Kennedy, violinilt ;
Miss Carmen Hill, mezzo; Moss
Dorothy Howell, pianist; Mr.
Chas. Hambourg, 'cellist.

28th (MoN.).-Operetta " The Dogs
o' Devon," by Mr. William Bul-
lock.

29th (TuEs.).-Mr. Percy Fletcher.
Amusing Interlude, " A Trial by

. Jury.'.! Dance Music.
225

Uncle
Night

ABERDEEN.-An effort isI
shortly to be made to stan-

dardise the programmes at
2BD, so that each day of the
week will come to be associated
with a particular type of enter-
tainment. Thus Monday will
be devoted to an S.B. from Lon-
don, Tuesday will be classical
night, while dance music will
hold sway on Wednesday,
Opera will have its turn on
Thursday, Friday will have its
plays and literary contributions,
while Saturday's programme
will be replete with popular
items.

0 0

Another innovation that is
sure to prove popular is the in-
clusion of a twice weekly feature,
." Sunshine Corner," for chil-
dren, in addition to the usual
half-hour daily transmission for
the young. Aberdeen listeners
have been delighted with the
operas broadcast from Covent
Garden, the smooth working of
the land -lines during the tem-
pestuous weather giving much
cause for satisfaction.

0 0

Forthcoming Events
JANUARY.
23rd (WED.).-Dance Night.
24th (Tnuks.).-Classical Night.
25th (FRI.).-Burns Night. Songs,

etc.
26th (SAT.).-Popular Old Songs

and Airs.
27th (SuN.).-S.B. from Manchester.

Beethoven Symphony Concert.
Religious Address by Rev. G.
Bartlett, M.A.

28th (MoN.).-S.B. from London.
29th (TuEs.).-S.B. from London.

BIRMINGHAM.-Listeners in
the Midlands will rejoice to

know that following the recent
visit of Mr. Percy Pitt to 51T,
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the whole of the station
orchestra has been reorganised.
The new orchestra, which will
probably be playing by the time
these notes appear, will be nearly
twice as strong numerically as
the old one. The City has been
searched for talent, and the help
of at least eight artistes from
the Birmingham Symphony
Orchestra has been secured.

0 0

The improvement has been
long overdue, and we may now
look forward to orchestral
music which should compare
favourably with the best_of that
provided at the City concerts.
The new orchestra will be con-
ducted by Mr. Joseph Lewis.

O 0 0

Forthcoming Events.
JANUARY.
23rd (WED.). -3.34, Paul Rimmer's

Orchestra. 7.3o, The First Radio
Panto Revue, " Singbad the
Wailer." 10.3o, Morse Practice.

24th (TxuEs.).-3.3o, Miss Eileen
Barlow, soprano. 7.30, Popular
Classics Programme.

25th (FRI.).-3.3o, Paul Rimmer's
Orchestra. 7.30, Station Orches-
tra. 8.45, Burns Anniversary
Programme.

26th (SAT.). -3.3o, Kiddies' Concert.
7.55, Station Repertory Co. so,
Miss Alice Couchman, solo
pianist.

27th (SuN.).-Orchestra. Station
Repertory Chorus. Miss Alice
Vaughan, contralto. Mr. Bert
Ashmore, tenor.

O 0 0

BOURNEMOUTH, - From
the music lover's point of

view, the past week has pro-
vided a real treat, both vocally
and instrumentally. The simul-
taneous broadcasts of Rutland
Broughton's " Alcestis," " Die
Meistersingers," and " Pag-
liacci " from London were well
worth the licence fee for the
year, and complaints of the poor-
ness of other programmes could
well be met with the retort that
one has at least had a fair return
on outlay.

Of the purely local trans-
missions the French night on
January 9 wis very successful.
Quite the brightest feature was
Mis.s Mary Lohden's singing of

a series of French songs. The
Wagner night on January' 12
was also extremely good.

O 0

A rumour, which gained con-
siderable currency in Bourne-
mouth, that this station was to
be closed, has been contradicted
by the Director. It is a great
pity that there are individuals
who will start such unfounded
tales. Bournemouth folk may
rest assured that the B.B.C.
would inform them if such a
course was contemplated.

0 0
Forthcoming Events
JANUARY.
23rd (WED.).-Orchestral Night.
24th (Timm.). -A Night of

Memories by the Wireless
Orchestra.

25th (F,Fs.).-Burns Night, S.B.
from Glasgow.

26th (SAT.).-S.B from London.
27th (SuN.).-Organ Recital. Or-

chestra.
28th (MoN.).-S.B. from London.
29th (TuEs.).-Crystal's Concert

Party. 7, S.B. from London.

CARDIFF. --The S.B. trans-
mission of the Covent Garden

Operas last week was very much
appreciated. The quality of the
transmission was excellent,
except for an occasional grating
noise, which at times completely
drowned the reception.

O 0 0
Forthcoming Events
JANUARY.
23rd (WED.).-Popular Night.
24th (Thuas.).-S.B. from London.
25th (FEs.).-Burns Night. " The

Immortal Memory," proposed by
Mr. J. M. Hogge.

26th (SAT.).-S.B. from London.
27th (SuN.). - Rev. T. Madoc

Jeffreys and Station Symphony
Orchestra.

28th (MoN.), - Oakdale Colliery
Band.

29th (TuEs.).-S.B. from London.

0 0 0

DUBLIN.-The strictures in
the Irish press anent the un-

necessary long delay in issuing
licences to Irish Free State
listeners is having good effect.
Five firms have now offered to

Our photograph shows the Archbishop of Canterbury broadcasting
his 1924 Message to the Nation from 2L0.
226
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supply the service for five years,
paying a royalty of .5(3 yearly
for each station they instal. The
agreement provides that they are
to be recompensed by from 75
per cent. to go per cent. of the
licence income.. It seems a hard-
ship that Irish listeners and con-
structors alike may pay per
year licence fee, even though the
Post Office stated that it does not
wish to make any profit from the
enterprise. Further, the station
will be in Dublin itself and not
in Terenure, as announced by the
Irish Radio Times. There is
magnificent musical and drama-
tic talent in the Dublin district,
and listeners in Great Britain
will benefit by the Irish station.

0 0 0

GLASGOW. -A keen con-
troversy is being waged at

present in the West of Scotland
over the merits of the broad-
casting of " highbrow " and
" lowbrow " programmes, and
opinion seems to be pretty
equally divided on the subject.
The " lowbrow " brigade urge
that they listen -in primarily for
entertainment, not for educa-
tion in any sphere of study.
They admit quite frankly that
they fail to see any beauty or
glorious melody in " The Meis-
tersingers," for instance, and
declare that they never want to
be counted in the number of the
select few who can go into
raptures over a whole evening of
Mozart or Wagner. For them
the jazz and the singing of
popular songs constitute the
favourite programme. The
" highbrows,'' on the other
hand contend strongly for the
classical programme_ as a means
of raising the musical culture of
the people, of inculcating a love
of the best and most beautiful in
the realm of music. Mr. Car-
ruthers, the Director of 5SC,
aims, however, at giving as
varied a programme as possible.

0 0 0

Forthcoming Events
JANUARY.

23rd (WED.).-Schubert Night.
24th (ThuEs.).-Popular Orchestral

Concert.
25th (Fat.).-Burns Night.
26th (Sai..).-Kilsyth Male Voice

Choir.

27th (SUN.).-The Rev. J. A. C.
Murray.

28th (MoN.).7-S.B. from London.
29th (TuEs.).-Popular Orchestral

Night.
o 0 0

ANCHESTER.-A fund has
been started in Manchester

for providing wireless sets for
the Manchester Royal Infirmary.
One valuable set has already
been presented by a prominent
local wireless expert in apprecia-
tion of the Sunday evening talks
to young people given by Mr.
S. G. Honey, Assistant Director
of the Manchester station.

Forthcoming Events

JANUARY.
23rd (WED.). -3.3o, Concert. 6.30,

Organ Recital. 8, Salford Vocal
Society. 8.45, Talk by Mr.
W. R. Stokes on " The New
Astronomy." Mr. T. H. Morri-
son, solo violin. The Sirfessor.
io. to, Spanish Talk.

24th (TnuEs.).-i 1.3o, 2ZY Trio.
6.30, Girl Guides' News. 6.40,
German Talk. 7.3o, S.B. from
London. io, Dance Music. -

25th (FNi.).-3.3o, Concert. 6.40,
French Talk. 6.30, Keyboard
Kitty. 8.15, Shakespearean Ex-
cerpts, by Mr. J. Bernard. Miss
Betty Wheatley, soprano. Mr. J.
Worsley, - dialect entertainer.
to.to, Spanish Talk.

26th (SAT.). -3.3o, Oxford' Picture
House Orchestra. 6.30, Organ
Recital. 7.45, 2ZY Orchestra.
Mr. Victor Smythe. Miss Sybil
Gordon, mezzo-soprano. 8.45,
Talk on " The Atmosphere," by
Mr. G. W. Thompson.

27th (SuE.)-3, Eleventh Symphony
Concert by 2ZY Augmented Or-
chestra. Mr. Klinton Shepherd,
bass. Miss Amy Buxton Howell,
elocutionist.' 5,- Children's Talk,
S.B. from London. 8,. Talk to
Young People, by Mr. S. G.
Honey. 8.35, Rev. T. Wilson,
M.A. 8.50, Denton Male Voice
Choir.

28th (MoN.).-3.3o, 2ZY Orchestra.
6.35, Boys' Brigade News. 6.40,
French Talk. 7.30, S.B. from
London:

29th (TuEs.).-Concert. 8, Concert
by - Don  Heyden String Quar-
tette. Mr. Percy Phlage. to:15,
S.B. from London.

0- 0 0
EWCASTLE.-- Those who
prefer popular music to the

classical were excellently catered
for in the Irish Evening provided
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this week. Mr. Lambert
Harvey, 5NO's popular tenor,
was at his best, and Mme.
Evelyn Longs taffe, another New-
castle favourite, was also in ex-
cellent voice. We believe that
this type of concert will be
highly appreciated.

0 0

Forthcoming Events
JANUARY.

23rd (WEnd.-3.45, Bijou Orchestra.
7.30, rchestra. Miss Anita
Harrison, piano. Mr. Kemp
Jordan, baritone. Mr. Geo.
Hodgson, tenor. Miss May
Jobson, contralto.

24th (TimEs.).-3.45, Mr. J. Bur-
gess, tenor. Mr. Martin Hender-
son, concertina. 7.30, Orchestra.
Mme. Edna Sheard, contralto.
Mr. Ernest Sharp, violin. Mr.
Jack Todd, tenor.

25th (FEL).-3.45, Mr. Ralph
Elliott, piano. Miss Bessie Hind -
marsh, contralto. Mr. J. Martin,
baritone. 7.3o, S.B. from Glas-
gow and Newcastle.

26th (SAT.). -3.45, Terchak's Or-
chestra. 7.30, Palmer's Works
Band. Mr. W. J. Taylor, bari-
tone. Miss E. M. Stanley,
mezzo-soprano. S.B. from Lon-
don.

27th (SuN.).-8.3o, Mlle. Lucien
Marchant's Quintette. Miss Erica
King, soprano. Rev. R. Clemin-
son. Address.

28th (MoN.).-3.45, Miss Annie
Armstrong, pianist. Miss Norah
Allinson, soprano. Mr. Ernest
Fletcher, 'cello.

29th (TuEs.).-3.45, Miss Dorothy
Purvis, contralto. Mr. A. Robins,
cornet. 7.20, Mr. F W. Dandy,
Talk on Old Northumberland.
Orchestra. Mr. J. W. Smith,
tenor. Mme. Phyllis Howe,
soprano.

Simultaneous Broadcasting
Events.

JANUARY.
23rd (WED.). - B.B.C. Dramatic

Critic.
24th (THURS.). - B.B.C. Music

Critic. Talk by the Radio
Society. to, Savoy Bands.

25th (FRI.).-B.B.C. Film Critic.
Burns Night. io.io, " Siegfried,"
Act 2.

26th (SAT.).-" Hansel and Gretel,"
Acts i and 2. Savoy Bands.

27th (Stm).-Symphony Concert
from Manchester at 3 p.m.
5 p.m., Children's Concert from
Manchester.

28th (MoN.).-Light Opera Evening
(all stations except Cardiff).

2gth (TuEs.).-Savoy Dance Bands.
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A Robust Crystal Detector

EXPERIMENTERS w h o
use a two -crystal detector,
such as bornite-zincite, bor-

nite-copper pyrites, or any of the
other good crystal combinations,
will find the following detector
well worth making up.

First of all obtain a piece of
r, inch solid ebonite rod 2 ins.
long, and drill a half -inch hole
right through it from end to end.
Having done this, drill a 9/16 in.
hiple 4 in. in from both ends and
tap this hole with a in. thread.

The ebonite rod will now have
the appearance of Fig. r. Next
turn up two brass plugs to the
dimensions shown in Fig. 2,
making a saw cut across the end
of one only; and by means of this
saw cut screw it well home into
one end of the ebonite tube. Now
take the other brass plug and
drill and tap a 4 B.A. hole
through the centre, so that an
inch length of 4 B.A. studding
may be screwed through.. Before
inserting this plug in ,the tube
break up two pieces of crystal of
such a size that they will pass
easily through the inch hole
down the ebonite tube.

Having placed the crystals in-

FOR the benefit of aspirants
to the art of french polish-
ing I propose giving such

hints as will enable the beginner
to obtain very presentable effects.
In doing so, I will deal only with
the polishing of woods which are
free from any treatment other
than the preparation of surface.

There are three distinct opera-.
tions which have to be performed,
and are- known as " Filling,"
`` Bodying. In " and " Spiriting,
Off." The article to be polished
should be placed in an easily
accessible position, where there
is, abundant light.. The piece
having been stained to the re-
quired colour (if this is neces-
sary) and any defects in the
Woodwork " stopped " with wax
stopping, which can be obtained
in various colours from most
colourmen, the operator should
proceed to " fill " the grain.

For small work, the polish
itself will serve, and can be laid

H

side the tube screw in the other
brass plug by means of two flats
filed on the outside rim and by
means of the 4 B.A. stud, screw
the two crystals together with a
light contact, as shown in Fig. 3.
We now have a completely dust -
proof detector, which may be
mounted on clips, or terminals
may be fixed to the brass plugs.

Contrary to what,, perhaps, might
be.expected, the sensitive points
are very soon found, and the de-
tector will remain in adjustment
kir an almost indefinite period
time.

.Fig. 4 shows a simple but very
handy clip mounting. The Blips
are cut from sheet brass. That
on the left is bent in the way
shown, so that it will fit into the
saw -cut in the end plug. In the
other is drilled a,4 B.A. clearanee
hole to allow the adjusting screw
to pass through.

R. W. H.

Fig. 1.-Details of the ebonite rod.

Fig. 3.-The crystals in position.

A.

4111111UL;

Fig. 2. ---Dimensions of brass plug.

1

Fig. 4.-The mounting.
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on with a camel -hair mop, and
each successive coat must be cut
down with No. o glass paper. In
doing this, care must be taken
in order not to remove any stain,
otherwise the finish will be
patchy. For larger pieces of work
where the above process would be
too expensive, Youngs' patent
size is excellent. Thin liquid glue
and plaster of Paris are some-
times used, as also, are various
other preparations. 'The chief
aim, however, is to render the
wood non-absorbent, and when
this has been accomplished, one
can proceed with the next opera-
tion.

Bodying In." is merely. the
228

application of polish on which to
obtain the glass - like finish.
Proceed as follows: Take a piece
of cotton wool and moisten evenly
with french polish, but on no:
account should the wool be
wringing wet. Cover this with
a piece of fine linen rag, prefer-
ably double thickness, the corners
of which are gathered over so as
to form a neat pad, with some-
thing of a point which will be
useful for negotiating corners of
panel's, beadings, etc. A spot of
linseed oil should- be put on the
pad, which'Ti'now ready for
applying to the work, which "
should be done with a circular
motion.
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It is important never to allow
the pad to remain at rest in
contact with the wood, as this
will cause it to stick and rip off
what polish has been laid on. Do
not worry about the pad marks,
as these will be taken out later.
Continue to cover and_ recover
the work with the pad, not for-
getting a drop of oil now and
then. It is as well to allow a
few hours to elapse between the
initial and final " bodying in "
work, to permit the shellac to
harden properly.

Another important point to
remember is the temperature
of the room, which must on no
account be 'very low, as this
induces rapid contraction of the
shellac with an accompanying
milky appearance. Quick re-
course to the fire, a hot iron, or

a piece of burning newspaper
held near the affected area will
often remedy the trouble.

Next comes the final operation
known as " Spiriting Off." It is
this which presents most difficulty
to the beginner. Personally, I
prefer the interval of an hour or
two between the " bodying in "
and " spiriting off." I believe
this renders the finish more dur-
...ble and brilliant. The methy-
lated spirit is applied in the same
way as the polish, but the
greatest care should be exercised
to prevent the pad being made
too wet, as this would cause the
shellac to redissolve and impart
a dullness to the surface instead
of brilliancy.

Roughly speaking, the spirit
has to gradually supersede the
polish in the pad. Should the

A ROTARY. POTENTIOMETER
FOR TWO. SHILLINGS

THE rotary potentiometer to
be described is about as in-
expensive to make as a

potentiometer could possibly be,
the only items to be purchased
being about an ounce of No. 32
S.W.G. enamelled Eureka resist-
ance wire, a knob and a standard
2B.A. bush. All the rest can be
made up from workshop scraps.

Begin by cutting out sufficient
pieces of cardboard of the shape
and size shown in Fig. I, to

I

Fig. 1.
The former.

make when fixed together a ring
in. thick. Dress each with

shellac varnish and fix them
together by means of this adhe-
sive, pressing them well down
with a heavy weight until the
varnish has set hard. Now anchor
the wire in the usual way by
piercing two small holes, thread-
ing the end once or twice. Then
wind on the wire, which must be
upon a small reel to be able to
pass through the central hole,
keeping the turns as close
together as possible on the in-
side. At the points where the
three holes for the fine screws,
which will afterwards fix the ring
to the panel, are shown, the wires
must be separated in order to
allow room for the screw heads.
This can be done by crowding
them together towards the out-
side before the hole is reached
and after it is passed. When the
wiring is finished anchor the far
end as before.

Fix the ring to the panel with
screws, and from a short length
of 213.A. screwed brass rod make
up a spindle as shown in Fig. 2.
The arm, which will have a
radius of 14 in., is made of three
layers -of thin springy sheet
metal. The ends which are to
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spirit appear somewhat too active
in its power as a solvent of the
shellac, exposure to the atmo-
sphere will tend to reduce its
" bite." All traces of oil must
be removed, and finally a soft
rag, with a drop or two of methy-
lated spirit on it, applied in Tong
sweeps the way of the grain, will
remove every defect and leave
the surface clear and brilliant.

Inaccessible work, such as fine
mouldings and carvings, should
be treated with polish by Means
of the camel -hair brush. Spirit
varnishes give pleasing results
for such awkward parts, but on
no account must one place be
touched twice while wet. I
strongly advise beginners to
practise on odd pieces of wood,
properly smoothed down.

F. E. S.

form the brushing contact must
be made perfectly smooth with
emery paper, so that the thin
wire may not be damaged by
them; the corners must- also be
rounded off. Stop 'pins must be
fixed so that the arm cannot over-
run the windings at either end.

Bend the arm so that it makes
a decided but not too hard a
contact with the turns of wire.
Wrap a strip of- fine glass paper
round its end and turn it back-
wards and forwards once or twice
over its full travel, so as to bare
the wire along its path. The
potentiometer is then finished,

Fig. 2.-The finished potentiometer.

the only additions desirable being
a pointer which can be cut from
sheet brass, and a .circular scale
to be mounted on- top of the
panel, which can be obtained for
about 4d. from advertisers in this
Journal.

The same design may be
applied with excellent results to
the making of rheostats for use
with dull -emitters. These should
have a maximum resistance of
not less than 35 to 4o ohms if a
6 -volt battery is used. -

R. W. H.
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Preventing Self -Oscillation
Various methods have been

suggested from time to time for
the prevention of undesirable
self -oscillation. The results,
however, in many cases, are very
disappointing. Even the capa-
city neutralising methods have
proved difficult of operation, and
the old methods involving grid
damping through the establiSh-
ment of a grid "current are far
from desirable.

When grid current damping is
introduced, it is impossible, in
the first place, to give the grid
of the high -frequency amplifying
valve a negative potential,' for the
simple reason that the damping
effect is only produced when the
grid becomes positive with
respect to the filament. When
amplifying high or low -frequency
currents, it is'desirable to operate
the valve about halfway along

portion, of its- charac-
teristic curve, and this curve
should preferably be kept com-
pletely to the left of the ordinate
passing through zero grid volts
On the characteristic °Curve con-
necting grid potential and anode
current.

Rectification is bound to occur
when the grid current damping is
introduced, but in the method
described below no such disad-
vantages occur.

Bz

E

Fig. I.-Controlling reaction with a
damping resistance.

In Fig. i is shown the ST34
circuit, modified by the connection
of a variable xoo,000 ohm resist-
ance R3 across the inductance
coil L2. This resistance should
be smoothly variable, and should

Fig. 2.-Showing how a damping
resistance may be connected when
reaction upon the aerial is used.

at least cover a range of from
50,000 to ioo,000 ohms. Suit-
able resistances are manufactured
by Lissens, Watmels and others.

A little experience with this

ELEMENTARY TE

variable resistance will soon incl.-
cate how invaluable it can be in
a circuit of this description, and
the finest adjustment of reaction
is possible without any alteration
of tuning, which, of course, can-
not be said for the ordinary
method of moving the coil L3
further away from, or nearer to,
Lz.

Another Arrangement

Another arrangement adapted
to another type of circuit is illus-
trated in Fig. 2. This time the
100,000 ohm variable resistance
is connected across the grid cir-
cuit, and once again a beautiful
control of reaction, whether this
reaction is desired or not, or of
the intentional or unintentional
kind, is obtained.

In Fig. x, of course, an addi-
tional ioo,000 ohm resistance
could be connected across the grid
circuit as well as the anode cir-
cuit, but this should not ordinarily,
be necessary.

In Fig. 2 the arrangement
might be modified by connect-.
ing the resistance R5 across the
variable condenser C2. as shown
by the dotted line, instead of
having R3 across. Cx.

In both figures, the resistance
is shown with an arrow -head
through it to indicate that it is
smoothly variable.

XT BOOK ON WIRELESS VACUUM TUBES."
It is regretted that the list

of books published in the last
issue under the heading
" Wireless Weekly Free Gift
Scheme " was incomplete, in
that the above text book
by John Scott - Taggart,
F.Inst.P., was omitted. This
book is, fof course, included
in the Gift Scheme, and re-
presents probably the greatest
attraction of the Scheme,
since its normal price of ios.
makes the half-price terms

especially advantageous to
the purchaser. There is thus
a saving of 5s. in the pur-
chase of a handsome text
book, a new enlarged edition,
of which has recently been
published.

It is, of course, the stan-
dard text book of valve theory
and practice, and any readers
who were misled by its
omission from last week's list
and ordered some other book
are invited to exchange their

purchase if they so desire, re-
turning the book they have
received, together with a re-
mittance to cover the differ-
ence in price. From this sum
can be deducted the extra
postage involved.

Some may prefer to keep,
the book first ordered, and
also send again for " Elemen-
tary Text Book on Wireless
Vacuum Tubes," in which
case the full price must be
paid for the first book.

210
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Apparatus
we have kited

Conducted by A. D. COWPER, M.Sc., Staff Editor.

The O.T.B. Crystal Set
Messrs. Harding, Holland &

Fry, Ltd., have submitted for
test samples of their O.T.B.
crystal sets, types A and B.

Type B is ,sn exceedingly neat
little instrument, enclosed in a
polished hardwood turned box,
some 4?-, ins. diameter by 21 ins.
deep. On removing 'the lid, the
knob and scale of the tuning
device, and the crystal -detector,
are exposed to view, as well as
the necessary terminals, all
mounted upon an ebonite panel.

The tuner (apparently a very
compact form of variometer)
covered well over the extended
broadcast range of from 35o to
495 metres, when tested on a
P. M. G. aerial.

The detector, fitted with Talite
crystal and galena, was found to
work smoothly and to be easy to
adjust. The efficiency of the
crystal fitted proved high, on
actual measurement on 2LO's
carrier wave, and in the same test
the effectiveness of the tuning
device was shown to be quantita-
tively an unusually high percent-
age of the standard. The tuning
was also sharp.

In actual reception the results
obtained confirmed those of more
formal tests, excellent reception
of local broadcasting being
obtained.

The external finish and work-
manship are good. We should
like especially to commend the
general style and compactness of

this receiver, combined with real
effectiveness. It marks a genuine
advance in the direction of the
refined home receiver for every-
day use.

The type A resembles the
type B in general appearance and
characteristici, but has, in addi-
tion, an internal lightning -
arrester, and has plug-in ter-
minals on the sides, so that the
lid can be closed down without
removing wires from terminals-
a good point.
Moderate -Priced B .B .C. Crystal S et

Messrs. Ward & Goldstone
have submitted for test a sample
of their " Claristal " crystal
receiving set with the B.B.C.
stamp, which is marketed at an
exceptionally modest price.

C

Ira

Li

RADIO WIRESWIRES
Silk, Cotton and Enam-
elled Wires, Aerial
Wires, Leading -in Wires,
Telephone Cords, etc.

Send your Enquiries.

SET.

WIRELESS
RECEIVING SET

Licence No. 901.
Will receive signals and
Broadcasting Entertain-
ments loudly and clearly
within a radius of 20
miles. Provides very fine
tuning over entire Broad-

casting Range.
Price complete with the
celebrated " SornrrE "

Crystal, 6/6
Plus British Broadcasting

Fee 1/- extra-

" CLARISTAL "
AERIAL SET

Comprising 100ft. Stran-
ded Copper Wire, 6
Insulators, Leading -in
Wire and PorcelainTube.
Packed in attractively

labelled box, 3/6
Stocked by All First
Class Stores. Write
direct if unobtainable.

TERMINALS & STAMPINGS.
Wide Range. Keen Prices. See
Catalogue R/104 for full particulars.

LOW FREQUENCY TRANSFORMERS

Unsurpassed for Silence, Efficiency and
Reliability. Distortion eliminated.

Equally suitable with the Ordinary, D.E.R.
and High Power Valves.

Why risk using inferior Transformers?
Terminal Type, 17/6 With Loose Wires, 16/6

VARIABLE
CONDENSERS

(High Grade Finish)
Made up ready for
Panel Mounting, includ-
ing Engraved Bevel
Dial and Ebonite Knob.
mfds.
001
'0007505
*030003

'0002
'0001
'00005

Price

18/9
7/6
6/9

5/
6/

5/

LWe invite applications for Catalogue R/10$
illustrating a wide range of Crystal and Valve
Receiving Seta, Component Parts and Complete

Constructional Seta.
Enclose Business Card or Memo. for Special

Trade Terms and Discounts.

231

"BUY
BRITISH

GOODS
ONLY"

CABINET CRYSTAL SET
Licence No. 315.

High Grade Set, mounted on substantial Ebonite
Panel and enclosed in highly polished hardwood
Cabinet. Fitted with Variometer Tuner covering
entire Broadcasting Range and Improved Type
Crystal Detector. Gives excellent results over a

radius of 25 miles. Price 30/ -
Plus British Broadcasting Fee extra.

We also supply the above Set in polished case
without fall -down lid. Price 21/.

Plus British Broadcasting Fee 1/- extra.

PENDLETON

Address all communications to Plead Office.
Works : PENDLETON, MANCHESTER;
Glasgow Depot : 65. BOTHWELL STREET.
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This takes the form of an in-
ductance with slider on a vertical
wooden bobbin mounted on a
turned wooden base, a composi-
tion panel on the top carrying

terminals and crystal -detector.
The adjustment of the slider is
by a fine screw, giving con-
venient and steady action.

In the sample submitted the
cat's whisker was missing and
two terminals were loose. On

rectifying these small matters it
was found to tune from below
30o to some 740 metres. on a

aerial, -and when tried in
a distant suburb the local broad -

The O.T.B. Crystal Receiver.

casting was quite clearly audible.
The crystal is readily replace-

able-a good point-and proved
sensitive and easy to adjust.

It is difficult to see the purpose
of the composition panel, as the
terminals pass through the flange

of the wooden bobbin, and the
insulation resistance of the dry
wood was about 25 megohms
'when tested, and is therefore
quite adequate.

Referring to the Baty con-
denser reported upon in
Vol. 2, No. 21, the minimum
value of this condenser should
read 0.00002 µF., and not
0.0002 iuF as stated.

FILAMENT RESISTANCE.
Precision type for all valves,

very neat and smooth in action,
6, 13 or 30 ohms, 4',

POTENTIOMETER.
Same patt., 300 ohms,

" RADIOSTAT."
A universal filament resis-
tance, infinitely variable.
Suitable for ordinary or
D.E. Valves.

Price 2;9.

FILAMENT
RESISTANCE.

Vernier Type (as
illustrated) . 2/9

Igranic Vernier ..7/.
lgranic Plain .. 4/.
Standard Type .. 2/6

VARIOMETERS
on tube formers, with knob and
pointer, as illustrated, 3/-.

Better quality on ebonite with
ball rotor, 10/6.

MIDGE
CRYSTAL

SET.

Scientifically con-
structed. Guaran-
teed reliable, 7/8
(Including B.B.C.

Fee.)

COIL HOLDERS, Standard Type, very
substantial, with long tuning handles.

3 -way, 7/6. 2 -way, 8/..
CONDENSERS (Fixed), .0002, .0003,
.0005 or .001, 1/. each.
With cartridge type grid leak .. 2/6
CONDENSERS (Mainsbriclge). For H.T.
Batteries, etc., .5 mfd., 4/-; 1.0 mfd., 4/8,
ACCUMULATORS. High grade, our
name on each one guarantees reliability.

2 -volt. 4 -volt. 6 -volt.
40 amp. 11/6 19/6 27/9
60 amp. .. 15/. 25/. 36/6

DRY CELLS for D.E. Valves.
1.5 Volts. .. .. 2/3 each.
H.T. BATTERIES, with sockets and
wander plugs, 54 -volt, 9/9 ; 66 -volt, 1 1/9
108 -volt, 17/9,
SWITCHES (Knife).

In parts for panel

MOunteti on eConite

S.P. D.T. 1/4
D.P. D.T. 2/2
S.P. D.T. 2/6
D.P. D.T. 3/6

Basket Coils.
I Set of 7, tuning to about 3,600 metres. 3/6
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Plug-in Transformers or Tuned Anode Coils
350-500, 5/0. 2,600-4,000, 7/6.
Variable Reactance to plug-in to same, 10/-,

Anode Inductance.
The new Radiax Registered
Intervalve Coupling for the
Tuned Anode System, with
its neat self-contained Switch,
gives all wavelengths from 180

to 3,000 metres. 25/-'
With Variable Reactance Cod,

35/..

Radiax Headphones,
4,000 ohms, super -sensitive,
with diaphragm adjustment.
Strong or weak signals, 19/6.
French, 4,000 ohms, splendid
value 12/6. Fellow's, 4,000
ohms, a well -tried, reliable

phone, 18/6.

Everset Crystal -to -
Crystal Detector.

2 9.

Basket Coil Mount.
1,3.

Please include postage-any excess refunded.

Standard Coil
Socket, 1/3.

RADIAX LTD.
50, Radio House, Percy Street, A
Tottenham Court Rd., London, W.1.

RADIAX
/11111111,

Street Tube Stations.) Museum 490 WE SATISFY YOV

(3 minutes from Tottenham Court Road or Goodge
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THE N.C.U.
SIR,-I enclose you a cutting

from the Bournemouth Times
and Directory concerning the
ridiculous proposals that have
been put fotward by the N.C.U.

This body is supposed to up-
hold the rights of citizens, while,
now it is doing the very oppo-
site, or, in other words, inter-.
fering with the liberty of the
subject.

I feel sure I am voicing the
feelings of many, and it is very
essential that a move of this
kind should be quashed right
away, as a salutary warning to
others.

If a man wishes to have an

aerial for legitimate enjoyment,
let him have it, and jolly good
luck to him.

Resolution from National
Citizens' Union

"Members of the Southbourne
branch of the National Citizens'
Union have viewed with dis-
favour the increase in the
number of outdoor radio aerials
in that part of the borough on
the ground, apparently, that
they are a disfigurement to the
neighbourhood.

" The branch has gone to the
length of communicating with
the Town Hall on the subject, as

_witness the letter before this
week's meeting of the last-

named body enclosing the copy
of a resolution calling attention
to the large number of outdoor
radio aerials making their ap-
pearance and suggesting that
means should be taken for the
regulation of them.

"The Town Clerk reported on
the matter and received certain
instructions, the nature of which
were not disclosed in the General
Purposes Committee's report."
I am, etc.,

J.. P. J. CHAPMAN.
Bournemouth.

RESULTS
SIR,-I am getting marvellous

results with the STtoo. All the

11111111111111111111111111111111111111111111111111111111111111111111111111111101ial°*A14011

ALL STATIONS ON A LOUD SPEAKER
WITH PERFECT REPRODUCTION,
STRENGTH AND SELECTIVITY.
Two H.F., one H.F. Rect. and two L.F. power
va'ves. ANY COMBINATION OR NUMBER
OF VALVES.
In lock -up oak cabinet, as illustrated, including
special valves, 120 V.H.T. and coils covering
all British Stations.£56 5 0

Other sets of Coils at extra charge.
Ask for Superfive Pamphlet.

3Ve manufacture Valve Sets -1, 2, 3,
'4 and 5 Valves-also an excellent
Crystal Set.

Send for our new Components
List-free on request.

11111111111111.

S UPERFIVE
The 1924 Model

(FEW AGENCIES STILL OPEN.) Offices and Showrooms : (OPEN 8 lo 7. SATURDAYS 8 to i.)

92, Queen St., Hammersmith, London, W.6.
Phone : Hammersmith 1916. 'Grams: - Tineoilar. London."
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;STANDARD
, TYPES

7/6
EACH

B.B.C. stations come in at com-
fortable strength. I hope you
will give us further articles on
this circuit with regard to addi-
tional stages of H.F. and L.F.

It is rather puzzling that the
addition of an ordinary L.F.
panel only produces a howl.-I
am, etc.,

V. W. ALLEN.

[Howling should not result
when the " feed -back " L.F.
transformer is connected in the
aerial circuit as in the improved
STioo circuit. Numerous hither-
to unpublished modifications and
developments of STioo will
appear in a new book entitled
" More Practical Valve Cir-
cuits."-ED.]

ST100
SIR,-I have not noticed in

Modern Wireless or Wireless
Weekly any letters from this
area of appreciation of STroo.

I finished the wiring of this
instrument and without any diffi-

culty received Manchester and
Birmingham with great strength
and purity of tone. At
zo.30 one evening I heard
another station with almost equal
strength, and it turned out to be
2L0. These stations .were so
loud and clear that I have no
doubt that when I have had one
or two more evenings with the
circuit, the other stations will
come in equally satisfactorily.
My aerial is a poor one, with the
down lead from the centre, and
is badly screened by. the house
itself from both Birmingham and
London.

You laid emphasis on the com-
ponents being of good quality,
and you were right. I wired up
STroo three weeks ago and have
been struggling to get results
ever since. Several  times I
nearly wrote to tell you my pri-
vate opinion of your circuit.
Then I traced my trouble to two
cheap transformers of unknown
make-mirror galvanometer tests
of these told the tale. I changed
them for two Radio Instrument
transformers, and STioo has
come into its own.

I am now looking forward to

improving the circuit on the lines
suggested in Modern Wireless,
and if successful will have a cir-
cuit which will be -difficult to
eclipse. It is wonderfully selec-
tive.-I am, etc.,

C. E. HUSSEY.
Trentham.

FLEWELLING

SIR,-I am sure you and your
readers will be interested to hear,
of the wonderful results obtained
from the excellent Flewelling
super circuit published in Wire-
less Weekly (July 25).

My aerial is a poor one. It
consists of three wires, 35 ft. in
length, height 25 ft., very badly
screened.

By the addition of one note -
magnifier all B.B.C. stations can
be heard on a loud -speaker after
dark.

I have heard no fewer than
four American Broadcasting
stations between 2.3o and 3 a.m.
on this receiver.-I am, etc.,

W. S. WATKINS.
London, W.i2.

Repaired Wireless Valves by G. W. I. Ltd,
do not become Soft will' use.

High efficiency and long life, of our renewals, are obtained by a special patented process
by which we can guarantee a renewed valve at least equal to a new valve.
This process is exclusive to G. W. I. repaired va'ves.
AMPLIFICATION FACTOR 5.
EFFICIENCY. Cl_osely approximating that of the 21,'- Dull Emitter for all our renewed valves.
FIL AMPS. From '4 to '5. FIL. VOLTS. 4 to 6.
ANODE VOLTS. From 50 to 120 which may be exceeded without detriment.

If you have had your Valves repaired r
Selsewhere and are dissatisfied-try our AML

Valves before giving up the idea of I V24, QX, Q. 1

Renewals. 10/6
Liberal Terms to Trade on Application. EACH

G.W.I. Repaired Valves ARE AS GOOD if not Better than New

411GrO WO Xi. 31:1317.11:DO The Original House offering
Valve Renewal.

IMPERIAL WORKS, SHANKLIN ROAD, CROUCH END, LONDON, N.8.
Tel. -HORNSEY 3065.
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Information Depaftment

V. C. H. (NOTTINGHAM) asks for a
wiring diagram of a five -valve receiver
having switches to cut in and out all of the
valves independently, to enable a crystal
detector to be used instead of the valve, to
place the aerial condenser in series or
parallel, and to enable single or double
circuit tuning to be used, also to enable'
reaction to be used either upon one of the
tuned intervalve circuits or upon the aerial.
We publish this query ag an example of the
kind of question which we cannot in honesty
answer. Although we could undoubtedly draw
out on paper a circuit of this nature, which might
look quite practicable and effective, nevertheless
we feel that it would not be fair to our readers
to do so, since such a set could not possibly be
expected to give really satisfactory work. A
receiver employing so many valves requires very
careful design, which must be checked by the
actual construction of the set, and, furthermore,
the provision of so many switches would com-
plicate the wiring to a degree that would seriously

impair the efficiency of the set. Such complica
tion of wiring in a multi -valve set may be expected
to produce so much interaction between circuits
as to make the receiver practically uncontrollable.
Where readers desire to construct multi -valve
sets of high sensitiveness, they are strongly
advised to select from back numbers one of the
designs which have been given as the result of
the necessary experimental work on the part of
an expert designer.

H. C. (NORFOLK) asks upon what wave-
length it is desirable to use a separate
heterodyne for the reception of continuous
waves.
Upon the long wavelengths, above about 5,000
metres, the use of the ordinary self -heterodyne
method of receiving continuous waves is extremely
inefficient, since to produce a beat note with the
incoming signals, the receiving set has to be de -
tuned from the true wavelength by several
hundred metres. From the point of view of
signal strength, therefore, it is exceedingly desir-
able to use a separate heterodyne on the longer

ii111111111111111111111111111111111-11111611111111111 S 11[111i11 111111111111111111111111111111111111L

The Fellophone Super 3.

Mounted in a well - finished mahogany case. It
comprises i H.F. Valve, i detector and t L.F.
Valve. This instrument permits the fullest reaction
allowed by the P.M.G. and first-class reception 'of all
British and western continental telephony is assured,
even though the nearest broadcasting station is working.

Complete with H.T. Battery, Accumulator, ioo ft, Aerial,
2 Insulators, and r pair of 4,000 ohms headphones.

Price - -
Plus B.B.C. tax LI : o : o ; Marconi Tax £z : 17 :6; 3 valves 12/6 each.

THE FELLOWS MAGNETO CO., LTD.,
CUMBERLAND AVENUE, PARK ROYAL, N.W.10.
Telephone : Willesden 156o. Telegrams : Quixmag, Phone, London.

daiti 69"d *9.
111110111111111111111111111011 111111111111M11119. 1f1111111111111111 1 1111 1111111Mifil 1111 11111 l I 1 111111
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waves; since one can then -tune the receiving set
exactly to the desired wavelength and use reaction
simply to increase signal strength rather than to
produce local oscillations. The reaction, it should
be explained, is so adjusted that the set is brought
almost, but not quite, to the self -oscillating con-
dition. A separate heterodyne has also the great
advantage of greatly increasing the selectivity of
the receiver upon the congested longer waves.
Upon the intermediate wavelengths between boo
and about 5,000 metres the use of -a separate
heterodyne has less to recommend it. It gives
very little increase in signal strength, and the
power of eliminating- interference which it confers
is less necessary upon these waves. Upon the
short waveleng-tbs below about 50o metres, it is
extremely desirable to use a separate heterodyne
for continuous wave reception from motives of
consideratim for one's neighbours. Little, if
any, increase in signal strength is obtained by its
use, frit it 'enables ane to very much minimise the
amount of radiation which takes place during
reception, and it should be remembered that this
radiation upon- the shorter waves becomes very
serious from an .tierial of the normal amateur size.

J. C. (BRISTOL) asks what is the meaning
of the expression " tune stand-by switch " ?
This expression dates from the use of certain com-
mercial receivers, upon which there was a change-
over switch, whose two positions were marked
respectively " tune " and " stand-by." When
in the ." tune " position, a loose -coupled tuning
systemwas"employed, giving selectivity and free-
dom from interference, while upon the " stand-

,

by " side, a single -circuit tuner was used whose
tuning was less sharp, and was consequently
,employed by the operator when standing by for
signals, since it made the picking up of the call
more certain. A similar switch is useful in any
receiver which possesses a loose -coupled circuit,
since it enables one to switch over to the simpler
direct -coupled arrangement to pick up distant
stations. When the station has been accurately
tuned in upon the primary circuit one can change
over to the loose -coupled arrangement and tune
in upon the secondary circuit.

T. G. (BRIXTON) asks why tuned anode
coupling is used when a high -frequency
transformer can be wound with more turns 4
upon the secondary to give a step-up effect,
which is surely more efficient.
There is a fallacy contained in our reader's argu-
ment. Although it is Cjiiite possible to put more
turns of wire on the secondary of a high -frequency
transformer, it must not be assumed that a. step-
up effect similar to that which takes place in a
power transformer is obtained. Experiment
shows that the best design of high -frequency,
transformer, with any ratio which one may care
to try, does not give results superior to those of. a
good tuned -anode circuit, and hence it has been
argued that no transformer action really takes
place. It is suggested that the transference of
energy from the primary to secondary takes place
almost wholly through the capacity between the
two windings, and not by electro-magnetic
induction.

A NEW BOOK ON
WIRELESS

free
to readers of " Wireless Weekly." We have just published
a 28 page book of absorbing interest and usefulness to
all Radio enthusiasts. Tells you how to get the very
best results and is a mine of information. Strictly
limited edition. Published at 6d., but free if you
mention "Wireless Weekly." Write at once to :-
WIRELESS DEPT.,
292-293, HIGH HOLBORN,

LONDON, W.C.I.
Telephone Holborn 666 (3 lines).
Teledranti Admittedly, London."

Years of Amusement for 10/6.
THE ESCO " BIG FOUR " B.B.C.

CRYSTAL WIRELESS SETS are SUPREME
and efficient. There is nothing like it on the
Market. Full volume of sound, clear and

. distinct. Each Set fitted in solid Mahogany
polished case, Ebonite top, best Brass fittings,
including Super Escolite Crystal. With
ordinary care should last for years. Every
Set bears our full Guarantee. Good discount
to Trade. Each Set stamped B.B.C.

lt- MONEY REFUNDED IN 14 DAYS IF NOT

No 4. PERFECT SATISFACTION.
.

No. 1. Square Type. I No. 2. Oblong Type. No. 3. Slope Top. No. 4. Lid Top.I I

1016 1116 13/6 1516
Guaranteed you can listen -in within 30 -mite radius of any Broadcasting Station.

Agents wanted everywhere.
The Esco Wireless Co. (Dept.W.W.),100, Houndsditch, London, E.1.
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PLUG & JACK COMPLETE TWO-WAY PLUG
3/- Post Free.

A. ROBERTS & CO.
42, Bedford Hill,

Bolham. S.W.12.

THREE " EL=BE" UTILITIES.
" EL -BE" ANTI -CAPACITY HANDLES.
No Screw's. 4

Fixed by Suction-Removed in a second.
A Type for Horizontal working. Price ,2 /11 each.
C Type for Vertical working. Poet ,/ free.
A perfect combination with the " EL -BE " Coil Holder.

"EL -BE" COIL HOLDERS
11SE SINGLE COIL HOLDERS FOR MAXIMUM
EFFICIENCY. HIGHLY RECOMMENDED.

Price 1/9 each. IV- Set of three. Post Free.
Ebonite Basket Coil Mounts to plug in above, 2/- each.

Short Circuiting Plug for Coiihoider, 1/3 each.
Ask your Dealer for them.

" EL -BE" INSULATING PANEL BUSHES.
Experimenters save cost of EBONITE.
4 B.A. Pillar -Terminals with one BUSH, 2/-doz.

,,
(with nut and washer).

Extra BUSHES Tenperkee per doz.
Bushes tested for insulation to 25,000 volts.
YOUR DEALER WILL SUPPLY YOU.

LEIGH BRO8.,
37, Sidmouth Street, Gray's Inn Road, LONDON, W.C.1.

Telephone : Museum 4192.

No Clamps.
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About your valves is
that they bear the name

(MADE, Al` 'T*I1

First produced in the Osram Lamp Works
during the war, enormous numbers of these
valves were used by all branches of H.M.
Forces.

Their great dependability became a byword
amongst the thousands of men in the
Services to whom wireless meant so much.

They are still made at the Osram Works,
and the invaluable experience gained during
those four years of arduous valve -operating
conditions is now reflected in all types of
the highly efficient mAxitsAWAS available
for Broadcast Reception.

YOU CAN OBTAIN MAXIMUM SATISFACTION FROM
YOUR SET BY INSISTING

7-4s'e

i8C
`

ARCONI,,47,VALVkS
ti,?,A40E'Nr1.14XVZIRA101[1.ANWiWOR)K0,2)

SOLD BY ALL WIRELESS DEALERS, ELECTRICAL
CONTRACTORS, STORES, ETC,

Manufacturers-
THE GENERAL ELECTRIC Co., Ltd., Magnet House, Kingsway, London, W.C.2.

)24; .7" .kWN "id \NaMefli." /7/. #
imasaasaanaassivisalawssamigaminassmaisaatamaanama UUUUUU

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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IN THE
WORLD
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THE TELEPHONE MANUFACTURING
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CO., LTD.,

TrueMusiC
Loud Speakers

Clear as Crystal

Headphones

Wireles s
jof unable to obtain locally, write to us direct.

HOLLINGSWORTH WORKS, DULWICH, LONDON.
BRITISH EMPIRE EXHIBITION, WEMBLEY, 1924.

A

('
170 Ca

IIMIRSOME

SIMPLEST
CHEAPEST
EASIEST

AMAZING
WIRELESS
DISCOVERY

Extracts from re, en:
testimonials, originals o.

7hich:a' be atoure
iled:lh,lrswithoth

of aerials.
I have/ oundsignalstrength armillyERIAL,

strongest
,./,,,e

insulated
.,
aerial"

voi.,n, of iound, as it is only aA
- crystal.'

Use Electron wire as an
aerial, and Poles, hauls.
tors, separate lead-in,
Special earth Wires, arc all
abolished. Suspend it
where you will, connect
direct to your set,
and a greatly

proved reception is the result. If you cannot
get it from your Local dealer, SEND US HIS

NAME & ADDRESS. We will send 100 ft..
sufficient for a complete aerial, carriage paid for

118. At a very low cost you may extend your
phones and loud speaker to any part of the

house or garden.
300 ft. 500 ft.
4/3

Carriage Paid.
NEW LONDON ELECTRON

WORKS, LTD.,
65, Regents Cock

London. E.14

1,000 ft.
10/3

100 ft.

Carriage
Paid

THE

"ATLAS " SUPER COIL.
P.P. No.
2250/23.

MAXIMUM
AIR -SPACE

ONCE
TRIED

All
Wave -lengths

Covered.

MINIMUM
SELF.

CAPACITY

ALWAYS
USED.

Prices on Ask for Catalogue of
Application. Radio Components.

Manufactured only by

H. CLARKE &
Radio Engineers,
OLD TRAFFORD,

Telephone Nos,:
683 & 793 Trafford Park.

Co. (M/cr.) Ltd.
ATLAS WORKS,
MANCHESTER.

Telegrams:
PIRTOID, Manchester.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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WIRELESSVALVES
norttn eumni-:'

The D.F. ORA is a recent
addition to the wide range
of atullard Valves.

It has all the characteristics of the celebrated general
purpose ORA Valve. It will Oscillate, Rectify and
Amplify.
In addition the filament requires but '06 ampere,
making the valve particularly suitable where extreme
economy in filament batteries is desired.
FILAMENT VOLTS 2 to 3
FILAMENT CURRENT, amperes '06
ANODE VOLTAGE - - 20 to 100

N.B.-We hold large stocks of this valve
and can give immediate delivery.

The
D.F. ORA.
Price 30 '.

Ask for Leaflet V.R.6.

Mullard
0.544

AV 1 -p 'g Wireless Circuita ve or Dover
Advt. THE MULLARD RADIO VALVE CO., LTD., Balham, S.W.12.

E.P.S. 94.

Fine tuning
is essential to
clear reception

USE GUARANTEED COMPONENTS

C.R.C. VARIOMETER.
Gives exceptionally clear and
accurate tuning. As used in ail
G.R.C. standard receiving sets
and is guaranteed perfect.
Wavelength 200/650 metres.
List No. 15340. each 15/.

" 00JAH " BASKET
COILS.

Especially suitable for
the amateur experi-

mentalist.
List No. 15230. Set
of 7, 320/4,510 metres,

4/- per set.
List No. 15231. Set of
4, 300/2,000 metres

2!- per set.

WOUND COILS.
Wound under special process which
guarantees each turn being kept firmly
in position. Sizes 6 x 3 or 4 ins.
9 x 3 or 4 ins. 12 x 3 or 4 ins.
List No. 15252. From 2/6 esch.

BrownBrotitm
with which is amalgamated

Thomson & Brown Bros., Ltd.
Wholesale only. Head Oilers & Warchous-s :
Great Eastern Street, London, E.C.2.
11S, George Street, Edinburgh, and Branches.

Trade only
supplied. Kindly
order from your
Wireless Dealer.

1 m ai cri .=-1 at ni al at 0-) rn al 9

1 IF you are building your own
set

3

I IF
.9

1
you are an experimenter

interested in good equipment at
3

1 reasonable 3prices

1
IF you are thinking of having
a Receiving Set installed in your

_9

I home A

1 IT WILL PAY YOU
A

A
1 TO BUY FROM US 3
1 We hold large stocks and can supply

I anything from a terminal to a multi.
valve set at lowest prices.

_9

WRITE FOR PRICE LISTS. 9

1
1

TRADE SUPPLIED. 3

WELLWORTH
1 WIRELESS COMPANY
I 8, WITHY GROVE, MANCHESTER -9

1
Telephone : CITY 2757

MLalcil-okril-rilmLoknLpialLnlcrlii31.11-'1i=1LnirrILsirriLsk-11-°1

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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PRICES

W No.

352
441
440
385
427
363
609
465
301
481
468

1 0 0
2 6
3 6
6 0
2 6

12 6

1 9

8 6
I 0 0

3 0

4 6

MPONENTS.

No. I.-ASHLEY SAFETY VALVE HOLDER.
W 509. in 9d.

//SAFETY
\Fo ctsT

THE

GUARANTEE
Or

VALVE SAFETY

Insert seIve 1,1.1 .ea
rotate. until they automat,

e.) v engage w1,H correct

home

The only Safety Valve Holder on the Market.
An excellent standard for Home Constructors
Manufacturers of Complete Sets should also adopt this standard.
Ample stocks carried. Immediate delivery guaranteed.

Ashley Wireless Telephone Co. Ltd.
69, Renshaw Street LIVERPOOL

%:4°363

W48I W301

emiam111111111112111111111111&.

Bowyer - Lowe Condensers

never disappoint.

LT

There is no uncertainty -no possibility of dissatisfaction-
ahen you buy Variable Condensers of the Bowyer -Lowe make.
Every one we sell has been individually tested and bears a
written guarantee of capacity.
Note, too, that these condensers are made in three types so
that you may buy exactly what you require for any given
purpose and know what you are getting before you order.

Bowyer -Lowe

Variable Condensers
WITH CERTSFICATES OF CAPACITIES

Capacity.
Panel Mounting'

without Dial
with Drilling

Templet).

Panel Moun ing
with Dial

with Drilling
Templ.te.

Flange Mount'g
with ial.

s. d. e. d. I. .

Vernier 7 0 9 6 12
0003 MF 9 8 12 0 15
'0005 MF 10 8 13 0 18
'001 MF 13 0 15 8 18

DoubSA Anode
each halt
*0003 MF 22 8 25 0 28

Write to Sales Dept. for Full Price List of Tested Components.

The BOVVYER-LOWS CO., LTD., Letchworth.
Wholesale Distributors : SCOTLAND : Messrs. Robb Bros.. Ltd., 6, West
Nile Street, Glcsgow, and North Street, Dundee. NORTH OF ENGLAND : Messrs.
Wadsworth, Sellers & Ca, Standard Buildings, Leeds. MIDLANDS : Messrs. Roth

Bros., Ltd., 9, Barnstone Road, Nottingham.

111111111111111=11111111111111111111111111.11116.

M.H. The
Mark of Writ
on any Wire.
less Set or
component
is a guarantee
of efficiency,
reasonableprice and
sound British
manufacture.
BUY BRITISH
GOODS ONLY

11111111

We are exhibiting
in the Electrical
and Allied Engi-
neering Section
of the British
Empire Exhibi-

tion, 1024.

Complete
Catalogue,

over 100 pro.
fusely illus-
trated pages,

Post Free
118.

Listen To OPERA Broadcast
on M.H. Broadcast Receivers.

A four valve set embodying the standard M.H.
circuit. It has two optional stages of note
magnification and combines an H.F. stage of
amplification with reacting tuned anode. It is
the perfect Broadcast Receiver.

Price as illustrated 122 10 0. (B.B.C. Royalty 25/.)

m.H.B.R.4. Broadcast Receiver. Brings in all
Britisl and most Continental Broadcast Stations.

1-iick-1_ 1711
N CONJUNCTION WITH B .HESKETH LTD
bilowRooms Radio Corner, 179, Strand, Londoa, W.C.2.

5, Ye verton Road, Bou-nnnouth.
All correspondence to Head Office,

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2.

1 LTC

Keep on Keeping on Advert sing in WIRELESS WEEKLY.

C

1



WIRELESS WEEKLY ADVERTISEMENTS. JANUARY 23RD, 1924 V

A DEPARTURE
in Valve -Holder Construction
for Every Experimenter
who knows that high resistance and low capacity
are determined by the spacing of the valve legs
themselves. In the manufacture of the H.T.C. Valve -

Holder, allow-
ance is made for
the varying
spacing of legs
of the different
types of valves.

No metallic
parts used in
construction are
exposed, mak-

ing it impossible to short
the H.T. across the fila-
ment. PRICE

1/J
Type "A"for ohms Panel Mounting.T----- -_ _ _ - - - -

We are also Manufacturers of the Famous

H.T.C. INTERVALVE TRANSFORMER ;

the success of which has succeeded good craftsmanship and
good materials, obse I

Obtainable from your Local Dealer, or
rving good design. 1 5 isw

L direct from the Manufacturers. Price

H.T.C. Electrical Co., Ltd
2 and 2a, BOUNDARIES ROAD, BALHAM, S.W.12
7', /Acne BATTERSEA 374. Trade Enquiries Invited.

What struck
father,
when moving his
outside aerial set to
another room, was
the tremendous
convenience of the

MONO VALVE
No cu`side aerial. No earth. Portable
as a gramophone. No installation cost.
It gives loud and clear reception on
stations up to about 50 miles, while quite a
pleasant volume can be obtained at distances
of 100 miles and over.
The set on which Popular Wireless.' got ell
British stations at 3 miles from 2L0.

Price of Climax 110
frame aerial,

(If used with B.B.C. Licence-Tax 1 II- extra).
ACCESSORIES REQUIRED: HEADPHONES. VALl E

AND BATTERIES. APPROX. COST £4.
(Any standard accessories can be used.)
Write for full particulars (Dept. W.W.)

CLIMAX PATENTS LIMITED,
182, Church St., Kensington, London, W.8

'Phone : Park 2023.

EXTENSION OF PREMISES

WE have pleasure in informing our
thousands of customers that we

have secured additional premises at

10, RANGOON STREET,
CRUTCHED FRIARS,

LONDON, E.C.3
(Within 5 minutes' walk of our well-known Mark Lane address)

The above address will, in future, be our
HEAD OFFICES, and all correspondence
should be addressed there.

The bulk of our vast stocks of Wireless
Sets and Accessories, including all our recent
purchases of EX -GOVERNMENT WIRELESS
APPARATUS, will be warehoused at Rangoon
Street. Country trade customers will there-
fore be spared the inconvenience of a journey
to our Stratford Depot.

Our Branches at
79, MARK LANE, LONDON, E.C.3

(Avenue 1316)
10, RUPERT STREET, LONDON, W.1

(Gerrard 3063) and
33, RUE D'HAUTEVILLE, PARIS (Xe.)

will continue to handle RETAIL business
(as well as urgent Trade orders), but Whole-
salers, Factors and Trade Customers generally
are requested whenever possible to deal direct
with us at

10, RANGOON ST., LONDON, E.C.3, or
79, OLD CHRISTCHURCH RD.,

BOURNEMOUTH (Bournemouth 3546)

Pending the completion of private line3
linking up Rangoon St. with our Branches,
the above telephone numbers will be used.

PLEASE KEEP THIS ANNOUNCEMENT
FOR REFERENCE.

The City Accumulator Co.
10, Rangoon St., London, E.C.3

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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TO the new user of a COssor P2
Valve (designed specially for long

distance reception) every occasion gives an
opportunity for discovering new Stations.

While previously the Receiving Set was
probably limited to two or three hundred
miles, now practically every Continental
high -power Broadcasting Station is
brought within range. You have only to
insert a P2 into the high frequency socket
of your Set to appreciate the wonderful
difference such a Valve will make and how
it will add vastly to your enjoyment of
Radio.

In the new Wuncell Dull Emitter
1111IM

P.1 For Detector and
Low -Frequency am-
plification. 2/6

P.2 (With red top)For

amplification  .. 12/6High -Frequency

ASE.E.1 MOM=

,
Valves, the P4 (with blue top) is designed
specially for high frequency amplification
and possesses the same characteristics as
the P2.

All Wuncell Valves operate on less
than one volt and because their wattage is
only 0.16-the smallest of any-they can
be used with any dry battery.

Future advertisements will be devoted to
their many exclusive features, such as a
triple -anchored filament, extra robust grid
and anode spaced to micrometer exactness,
and others. Remember that these advan-
tages are obtainable only in Wu ncel I
Valves.

Wuncells
The new Dull Emitters work-
ing on '8 -volt and consuming
less current than any valve
on the market. One Battery
only required-not three.

Wuncell P.3 (With green top)
corresponds in characteristics 30/. I

Wuncell P.4 (With blue top) /ni. I
for High -Frequency use . *IV

A. C. Cossor, Ltd. (incorporating the business of Cossor Valve Co., Ltd.), Highbury Grove, London, N.5
Gilbcri

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Buy British
Goods Only.

Actual performance has proved beyond
doubt the outstanding superiority of
Ediswan Valves. Every day adds to

their reputation.
Type A.R. '06. 21st December, 7923.

Allow me to compliment you on the excellent performance and satisfaction
which they give. Using three valves, I H.F.D., I L.F., with filament voltage
2'5 and plate voltage 5o, I can receive all the B.B.C. stations on a large
loud -speaker without any distortion or microphonic effect from the valves.

FRANK S. VALENTINE,
Hon. Sec. Exeter and District Wireless Society.

Tring, Herts,
23rd December, 1923.

I received the full Dance Programme this morning from W.G.Y. The set
is a home -constructed one, 3 Valves, 1 D. and 2 L.P., and I am using
" Ediswan" "A.R."' Valves. I have previously tried three times to pick up
American Stations with other well-known makes of valves, but did ,tot meet
with any measure of success. I received this morning results on bolls
' phones and loud speaker, and, considering the fact that I did not employ
High Frequency, I cannot speak too highly of your "A.R." Valves, far it is
to these that I acknowledge my success. R. J. KETTLE.

Type "A.R." & "R" 12/6
Type "A.R.D.E." 21/-

(Dull Emitter).

Type "A.R. '06" 30/ -
THE LATEST DULL EMITTER.

This Valve can be run off dry cells, reducing upkeep costs to
a minimum. The current consumption at a filament voltage
of 2.5 volts is only .06 of an ampere.
Have you had your FREE copy of Illustrated Booklet "The
Thermionic Valve" ? If not, send a postcard to -day.

Your Dealer holds stocks to supply you. If not,
write us direct, giving his name and address.

THE EDISON SWAN ELECTRIC CO., LTD.,,
123:125, Queen Victoria St., E.C.4, and 71, Victoria St., S.W.1

Works : Ponders End, Middlesex.
M.Branches in all Contractors to H.

Admiralty, WarPrincipal Office, Royal
Towns. Air Force.

401514/44,
lEerECRYTzniA?.

The safety Cap (Pro,.
Pat.) which is now
fitted to all Ediewan
Valves. The filament
Dins are shorter in
length than the plate
and grid pins, thus
avoiding any chance
of making earatle
contact with the

wrong sockets.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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A NEW YEAR'S PROPHECY
By the end of 1924, standard B.B.C. sets for head phones will all be one valve sets

The Marvellous

MECOPHONE
One Valve Set

already leads the way ! With one valve (no crystal or low frequency
transformer) it will in the Midlands, bring in all stations from
Aberdeen to Brussels, mostly at " phones -on -table " strength.
Simple to tune (io stations in 3o seconds). Compact (9 in. x 8in.)
with enclosed valve and beautifully made in polished mahogany and
nickel plate.

Address all enquiries to Dept. " D."

I75, Cleveland Street,
LONDON, W.I.

MiANN EGERTON
&Cs, 12.1>

Sole Patentees and Manufacturers,
21/22, King Street,

NORWICH.

£8 . 15 . 0
E.B.C. tariff and accessories

Z4 17 6 extra.

39, Princes Street,
IPSWICH.

Quality
BOX
SPANNERS.
These prevent damaged pliers and burred nuts, they give a sure
grip that cannot shp. Indispensable for quick work to the
constructor, experimenter and professional assembler, Made from
solid steel in three sizes, 2, 4 and 6 B.A., size marked on each by rings.
Price (all sizes) 1/- each. Postage, 3d. each; set of 3 post free.

Nickel Plated, 6d. each extra.

MONEY RETURNED IF NOT SATISFIED.

GOSWELL ENGINEERING CO., LTD.,
12a, PENTONVILLE ROAD, LONDON, N.I.

Liberal Trade Terms. 'Phone : North 3051.

"ROSEBROS" Guaranteed Crystals
PACKED IN GLASS TUBES,

"ROSEBROS MARK IV" Every spot sensitive.
ROSEBROS MARK IV" For any set, any wire contact.

"ROSEBROS MARK IV" For Crystal -valve Sets.
"ROSEBROS MARK IV" Sealed Glass Tubes r/- each.

From all Wireless Dealers or trial lobes post
free II-. From any of the addresses below:-

OSE BROS
The Sole Proprietors of " Markonite...
LONDON : 25, Milton Street, E.C.2.

 GLASGOW : 194A, St.Vincent Street.

ELECTRICAL CO. LTD. MANCHESTER : 25/27',Miller Street.
BRISTOL : 83A, Redcliffe Street.

Trade-Liberal Discounts. Ask for Wireless List.

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK aktIN ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK
(Patent No. 206098).

CoirstantlyVariable
Silent in operation.
Constant in any
temperature.
Dust and Damp
proof.
Each tested and
guaranteed.
Neat and sell
made.

GRID LEAK
.5 to 5 megohms
2/6

ANODE
RESISTANCE

5o,000 to roo,000
ohms 3/6.
Suitable for S.T.
son Circuit.

SEND P.C. FOR DESCRIPTIVE FOLDER.

WATMEL WIRELESS onnaught House, la, Edgware Road,CO.'t Marble Arch, W.2. Te1.4575 Paddington.

r-1.., I

ECONOLMIC LECTRI

The "EEC" "XTRAUDION" VALVE
is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplifiers and

low power transmission. Price 15/ -
USE RECTARITE," the synthetic
crystal that makes Loud speakers talk.

113 Large Specimen.

Write to -day for 40 page Radio
-11110 Catalogue mailed post free, 4d.

Head Office : 10, FITZROY I Showrooms : Branch and Works
SQUARE, LONDON, W.L 303, EUSTON RD., N.W.I. 1 TWICKENHAIVL

Keep on Keeping on Advert'sing in WIRELESS WEEKLY.
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si IGRANic 99 CONCERT COILS
__.,,, ----,N_ " IGRANIC " Honeycomb Duolateral Coils,,

(De Forest Patent No. 141344.)

7 / These coils have justly earned a high reputation for their efficiency
.,so ---and performance.

I - In addition to the existing range of plug and gimbal mounted coils,
.1,f2mid

1

we have now developed a set of concert coils which, as a result of

1
tests carried out by independent radio engineers, we claim are
infinitely superior in purity of tone, distortionless reproduction and

.,__I i i ) signal strength to any other type of coil on the market, concert or

-""

otherwise.
The well-known features of the Honeycomb Duolateral Winding

--- , arc maintained, and the range of wavelengths covers all the British
-------- ---- -'-'' Broadcasting Company's Stations.

The smaller coils are eminently suitable for receiving on very short
wavelengths.
These Coils are supplied in

N SETS OF FOUR ONLY Price £ 1 per Set
If your dealer does not stock them, write to us, addressing your communication to Dept. Y. 18

Glasgow -5o, Wellington Street. ExchangeVicior:a
eADlo

Works Birmingham-73'4,Buildings,149, Queen
Manchester -3o, Cross Street. Street, 'MIMIC
Bradford -18, Woodview Terrace, a ELECTRIC Co.Ltd

: New Street.
Elstow Road, Newcastle -go, Pilgrim Street.

LONDON.Manningham, °U,S.P
BEDFORD. Cardiff -Western Mail Chambers.

BONTONE

PHONES
POINTS TO CONSIDER,

Every Phone is sold under
GUARANTEE.

Every Phone is tested before
leaving Factory.

We are old - established
British Manufacturers,
whose object is to give
complete satisfaction.

4,000
OHMS

PER PAIR

14/6
per pair. Carriage paid

United Kingdom.
Why mail., yourself with Continental Phones distributed by
unscrupulous Importers with small offices and elaborate notepaper

and NO GUAPANTEE or hope of redress if found faulty ?
Originals of upwards of too unsolicited Testimonials and letters of

appreciation can be seen at our Offices.

GUARANTEE
We agree to replace or return cash if Phones
do not give complete satisfaction, subject to

Phones being returned to us within 7 days of purchase, undamaged.

,BONTONE PHONES .(,:sitT.
BRITAIN'S BEST.

SENSITIVE, DURABLE, COMFORTABLE, AND
BEAUTIFULLY FINISHED.

Manufactured entirely by British Labour.
Apply to your local dealer or apply direct giving your dealer's name to:

B. D. & Co. (Edward A. Boynton),
Works : GOSWELL ROAD and CITY ROAD, LONDON, E.C.I.
Offices : 167-173, GOSWELL ROAD, LONDON, E.C.1.

Admiralty, War Office and India Office Contractors.

ELECTRADIX CATALOGUE
OF RADIO BARGAINS
A 4th edition of our 8 -page Bargain Price List is now
ready' with our 1924 Illustrated Catalogue, and contains
details and information regarding Wireless Apparatus
never previously published of priceless value to the

home constructor.

Send 3d. Stamps for 1924 Catalogue.

ACCUMULATORS, 6 v. 40, 261- ALTERNATORS,
200 watt, 23 10s. AMMETERS, lbs. AMPLI-
FIERS, 3 -valve, 24 10s. ; 5 -valve, £6 10s. , 6 -valve,
W7 10s.; 7 -valve, £8 IN. AERIAL WIRE and
Fittings, at wholesale prices. BATTERIES, all
sizes. BELLS, 2s. BUZZERS, 2/6. BOXES, ALTERNATOR
116 to 6/6. CABINETS, with ebonite, 10/.. CHOKES, 1/- and 1216. CHATTERTON.
1/- stick. CONDENSERS, 2/- to 27/6. CRYSTALS, 64. DETECTCBS, 1/9.
COMPLETE SET, 7/6. DYNAMOS. 6 v. and 12 v., 50/- and £5 10s. EARTH CLIPS,
spikes and mats, from 6d. EBONITE, 811 shapes and sizes, cheap. SHED LEAKS and
INDUCTANCES, all values. INSTRUMENTS, the finest collection of all ranges ever
seen, micro amps. to 5,000 amps., milli -volts to 2,500 volts INSULATORS, 2d.
LAMPS, all types. LOUD SPEAKERS, 7/6. MICROPHONES, 2/6 to 20-. Fine
selection 'PHONES of every kind, from 2/.. PLUGS and SOCKETS, from id, pair.
POTENTIOMETERS, 3/8. PROTRACTORS, 10/, RADIO STANDARDS, all ranges,
N.P.L. calibration. RECEIVERS, Iron, 1 -valve sets 85/, to 7 -valve at £10. AIR-
CRAFT, 3 -valve, 23 10s. MARCONI, No. 16, 85. WHEATSTONE and METRE
BRIDGES, from 30, RECORDERS, magnificent Morse inkers, £6 10a. RELAYS.
12/6 to 55/-. RHEOSTATS, 6.P.(1., to 28,000 ohms. FIL. RHEO. DIXONSTATS,
8/-. SWITCHES and SWITCHBOARDS, in great variety, 1 atop. to 230 amps.
SIGNAL LUCAS LAMPS, 12/6. SPARK SETS, 17/6. TESTING SETS, 600 v., £15.
TOOL ROLLS, 41-. TERMINALS, 4 W.D. double, 2d. TERMINAL LUGS, 4d. doe.
T.V.T. UNITS, 30 watt and 100 watt, 2 -valve rect. TRANSFORMERS, all types, !Si-
te 13 101. TRANSMITTER and RECEIVER, combined, Marconi, £5. MK.
1 -VALVE, complete outfit, £7. 2 -VALVE AIRCRAFT, 28 10s. TUNERS, ex-W.D.,
8/- to 40/-. VALVES, all types, low prices. VARIOMETERS, 8/-. WAVEMETERS,
broadcast, finest make, Ia. WIRE, huge stock all gauges and coverings. BATTERY
CHARGERS, from AC to DC, £7 1011. ALL GOODS CAREFULLY PACKED for
HOME or ABROAD.

A visit to our Showrooms trill well repay you. Buses pass the door. We are close to
Aldgate Station, Metropolitan Railway. First on left down Miaories.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1.

Telephone : Avenue 4166 Telegrams : Electradix, Ald. London.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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WIRELESS WEEKLY SMALL ADVERTISEMENTS
PREPAID Advertisements are accepted under this heading for Wireless Apparatus and Parts WANTED or FOR SALE, etc., at the rate of

Is. 6,1. per line, MINIMUM THREE LINES,Advertisements should reach Scheff Publicity Organisation, 125 Pall Mall, London, S.W.1, LATEST by first post FRIDAYpreceding date
of publication.The publishers are not responsible for clerical or printers' errors, but every care is taken to avoid mistakes.

AVATCH this space for Special. Bargains. -A neat Tumbler Switch " 'FEEL TOWER " TRANSFORMERS.-L.F. 5/1, wonderful value.
in black and nickel, an all purpose gadget for any panel, 2/-, 3-4 12/6, carriage paid. Each Transformer guaranteed perfect and

post free. See below. tested. -Wilkinson, Lonsdale Road, Queen's Park, N.W.6. Est. 1900.

-3,
ADIOIIM," No. 1. Crystal Receiving Outfit, complete with Head-

phones, etc., the same quality and good reception you can pay
6 Guineas for. We charge 52s. 6d., and return your money if not
satisfied. We've never had to do it yet. -Sparks' Radio Supplies,
43, Great Portland Street, W.I. 'Phone : Langham 2463.

NOT A SUPER SET, but distinctly Superior-" Radiohm " C. -V.
Type 1. A Crystal -Valve set " hooked up " to give better results

than many 2 or 3 -valve sets. Makes you forget a gramophone.
£10 17s. 6d. complete, with Headphones, Batteries, etc.; deferred pay-
ments arranged. -Sparks' Radio Supplies, 43, Gt. Portland Street,
W.1. 'Phone Langham 2463.

AGOOD AERIAL means good reception. " Radlohm " Strip
Ribbon Aerial, 25 per cent. better than wire. Fact ! 100 ft., 3s.,

plus post. Trade supplied.- Sparks' Radio Supplies, 43, Gt. Portland
Street, W.I. 'Phone : Langham 2463.

rr HE YANK KNOWS ! Look behind the panel of the best American
3- sets. They use square tinned copper rod for wiring- ? We
sell it. 2 ft. lengths, 3s. doz. Trade supplied. -Sparks' Radio Supplies,
43, Gt. Portland Street, W.I. 'Phone : Langham 2463.

THE " W.W." Omni Circuit Panel. Just the gadget for this panel,
our patent plug-in terminals, quick change, sure contact 3/- per

dozen, post paid, by return. Wired up with our square tinned copper
rod, it makes a real job. -Sparks ' Radio Supplies, 43, Great Portland
Street, W.I.

WANTED, STUDENTS, for Wireless Appointments ; we find berth
when qualified ; situations waiting now ; prospectus free.

Wireless Training College, Lansdowne Rd., Bournemouth.

HEADPHONES. -4,000 ohms, nickel plated, adjustable ear pieces,
tight and comfortable, and give loud and true tones, with cords,

12/- pair, post free; genuine offer; money returned if not satisfied. -
Middleton, 8, Park Crescent, St. George, Bristol.

ACCUMULATORS.- We repa'r and recharge any make of cell, Trade
or Private. -Wilkinson, Lonsdale Road, Queen's Park, N.W.6.

Est. 1900. Makers of the " Eiffel Tower" Wireless Mast.

BATY'S Variable Condenser, 0005, 5s. 3d. post free, an interesting
3-3 and extremely simple type of variable condenser ; W.W. Nov. 27. -
Ernest L. Baty, 157, Dunstable Road, Luton.

WIRELESS CABINETS, polished oak, walnut, mahogany, or covered
cloth or leatherette ; any design or size. When sending enquiries,

state size and finish. Quick deliveries.-Warrillows Ltd., 64, Great
Hampton Street, Birmingham.

HEADPHONE REPAIRS. -Re -wound, re -magnetised and re -adjusted,
lowest prices quoted on receipt of telephones, delivery three days.

-The Varley Magnet Co., London, S.E.18.

ACCUMULATORS (Wireless), best British make, brand new, guaran-
teed, to clear, few only, 4 volt. 60 amps., 20!- ; 6 volt. 60 amps.

25/-  6 volt. 80 amps., 30'- ; carriage 2,6; approval against cash. -
Smyth, Ltd., 53, Museum Street, W.C.1. 'Phone : Gerrard 9153.

WIRELESS Weekly Omni -circuit Receiver, twelve guineas Two -
Valve (HF and Det) Set., 50/- ; carriage paid. -Phillips, 64', Ewart

Street, Brighton.

-VALVE Set for Sale, H.F. and Det., 3 plug in transformers, coil
holder, series -par. switch : reversible reaction, etc. ; splendid

for broadcasting ; price, £5.-D. C. Richardson, Morestead House,
Winchester.

EBONITE Variometers, 4,6 : efficient, high grade, well made, wave-
length 280 to 650 metres, of generous size, wound best D.S.C.

wire, brass bushed throughout; positive contacts, one hole mounting,
strong foolproof; post free, 4/9. --Maximus Radio Co., 26, Leather
Lane, E.C.1.

EBONITE PANELS
cut to any size, in high grade, easily worked material. in. thick,
Id. per sq. in. ; iA in. thick, ,td. sq. in. Mail orders :-Add 6d.
towards co.t of packing and post.

Panels drilled and engraved to your own paper template.
It's cheaper than buying the drilla. Estimates free.
Phone: Regent 3335. 20 yds frorn ONINIPHONE WIRELESS CO.,Regent St.. between Maison
Lewis and Robinson er Cleaver. 24, Warwick St., Regent St.,Loudon,W.I.

FINEST WORK & PROMPTITUDE.

WHIT'KWH

pARABLE

"4"13

MACHINE

al 1137.

ot4 ANY tii ECII & COCKLE,

PND

51, Arcade Chambers, St. diary's Gate,
--114GRA.VI?,nt,

MANCHESTER.

CABINETS Y_Q14, WANT
PICKETT'S Cabinets -they're good value, from 1/6 each, highly
polished. Cabinet Works, Albion Rd., Bexley Heath, S.E.
Write for Lists W.L.

1Rabio 1Prof3 jilformation Sept.

2/6 QUERY COUPON 2/6
WIRELESS WEEKLY Vol. 3. No. 7 January 23, 1924.

(This coupon must be accompanied by a postal order of 2/6 for each
question, and a stamped addressed envelope.)

DIELECTRIC KENITE RELIABILITY.
WHY USE WOOD FOR YOUR RADIO PANELS?

KENITE IS ALMOST AS CHEAP.
If you cannot obtain it locally write us, giving name of
your usual Wireless Supplier, and state your requirements.

H. D. DOUGLAS & CO., 32, Queen Victoria St., London, E.C.4.
Trade Terms on Requ:st.

SIX OW Z.Y. 3 valve sets (H.F., 0., LF.)

rrice £8 10 0 Valves etc.,Guaranteed range 2',
150 miles. extra.

Crystal Sets from £1 (tax paid).
Complete stock of Radio Components.

REYS, 174, Great Portland Street. W.1. (123rff,L..)
11100.1=11=11011011.

" WIRELESS WEEKLY " FREE GIFT
COUPON

No. '7
This coupon has a cash value and will be accepted in

lieu of any missing coupon from the six special numbers.
The six coupons will be accepted by Radio Press,
Ltd. as one half of the purchase price of any one of
their handbooks. (See page 221.)

Keep on Keeping on Advertis'ng in WIRELESS WEEKLY.
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Wireless
Koto

TivaAi
THE timetime soon passes when the

radio beginner is content to sit
and turn condenser dials and adjust
rheostat knobs. As his enthusiasm
grows so his mind thirsts for more
information.
Quite the most useful way of satisfy-
ing this demand is to
obtain a copy of " 500
Wireless Questions
Answered."
The questions asked and
answered in this book
range over such a wide
field that even the most
experienced reader of
" Wireless Weekly" will
obtain considerable

500 Wireless
Questions Answered

By G. P. Kundall & E. Rcdyyth
Dealing with every phase
of 12.2dio from Aerial to
Earth. Fully indexed and
arranged for handy refer -
en e. From all Book-
sellers or 2/8 free from
P blishers, Radio Press
Ltd., Devereux Court,

Strand, W.C.a.

2/6

UQS
nsI

benefit from reading it. And the
less skilful-though no less keen --
Radio experimenter will find in
it a perfect mine of information.
Remember it costs every reader of
" Wireless Weekly" z 6 to obtain
the assistance of the technical staff

of Radio Press Ltd., in
answering only one ques-
tion -- 500 would run
him up a little bill for
L62 : 10 : o !

Yet here you can obtain
replies to 500 questions
for the cost of one only.

Why not get a copy
to -day ?

RADIO PRESS SERIES No. 1-3
Gilbert Ad.

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Twelve Tested
Wireless Sets.

By Percy W. Harris.
Assistant Edit or of " Modern
Wireless" and " Wireless Weekly."

One of the most practicable constructional
books yet published. Mr. Harris' reputation
as a bright and informative writer of construc-
tional books is well known and his latest book
is easily the best he has written.
Every Set described in this book is well within
the capabilities of any enthusiast and pro-
vided the very clear instructions are followed
perfect results will be obtained at the first
attempt. -

The following instruments are fully described.
r A 26 Crystal Set.
a A Crystal Set on a New Principle.
3 A Single Valve Magnifier.
4 A 2 -Valve Magnifier.
5 A Simple 2 -Valve Receiver.
6 A 2 -Valve Cabinet Set.
7 An " Old Folks " Receiver.
8
9

Co

II

I2

A 3 -Valve " All Concerti Receiver.
A " Transatlantic " Recever.
A 3 -Valve Reinartz Set.
An S.T . 100 Set for the Beginner.
Wave Traps in Various Forms.

- f'ost free
218

From all Bo'Asellers or direct from
RADIO PRESS LTD., Devereux Court, Strand, W.C. a.

That's pretty smart
of you, Williams !

" ELL, I must admit it's not too bad for
a first attempt. I'm getting excellent
results from it, too.'

" Tell me, how did you obtain your knowledge
and skill ? I suppose you have had some sort of
engineering training ? '

" Oh, no. My job is in the insurance line--
I've never been in any works in my life. As a
matter of fact, it was Garnett who put me up to
it. He told me how simple it was to build up a really
good Set from ready-made components."

" It is a very creditable piece of work-I must
congratulate you. I suppose Garnett showed
you how to make it -?

" Not a hit of it. He merely advised me to get
a copy Of a boOk called Twelve Tested Wireless
Sets and to follow the instructions. By the way,
your boy is coming home from school next week,
why riot spend a couple of evenings or so with him
making up a good Set ? "

" That's not a bad idea. He'll sure to be at a bit
of a loose end. Let me make a note of the book
and I'll call in at the bookshop on the way home for
a copy."

*IAMBI AA

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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WIRELESS
WEEKLY

The Journal
which helps

to sell
your

components
and sets

It is the EST
Advertising Medium

Advertisement Managers :

SCHEFF PUBLICITY
ORGANISATION, LTD.

125, PALL MALL,
LONDON - S.W.1.
Phone : REGENT 2440 (2 lines)

H. C. PHILLIPS & SONS,\
LTD

81, TURNMILL STREET,
LONDON, E.C.1.

10 Secs. from Farringdon Street Station, MET.

Accessories & Components
EBONITE, any size ; any thickness cut .. .. .. per lb.
'PHONES, Phillips' 4,000 Ohms, 12 Months' Guarantee.. ..

The Celebrated S.E. French 'Phones, 4,000 Ohms .. ..
DULCET LOUD -SPEAKERS. To clear at low price ..
DUTCH VALVES .. . .. .. .. ..

Double Filament ..
TRANSFORMERS, L.F., Ratio 4/1 French .. ..

Ratio 4/11 Silvertown .. ..
The All Enclosed Transformer.. ..

Set of SLAB COILS .. .. .. ..
Set of BASKET COILS (7) .. .. ..
VARIABLE CONDENSERS. To clear.

.0003
.0005

FILAMENT RESISTANCES. To clear ..
Better type

INDUCTANCE TUBES. Wound, Black Shellaced.
12 in. by 4 in. , 2/3
12 in. by 3 in. . 2/-

CHANGE -OVER SWITCHES. S.P., D.T. 1/6
WIRES. Tinned Copper .. 4 yds. 2d.

Nos. 22 24 26
Enamelled .. per.lb. 2/3 2/6 3/-
D.C.C. , 2/7 2/10 3/3

BATTERIES. H.T. Dry. 54 volts, including Wander Plugs .. 9/-
IVORINE NAME PLATES. All reading 1 doz. .. per gross 86.
PHILLiPS' VARIOMETERS. Cover Broadcasting Range .. 4/-
FLEX. 14/;i6 per yd. 2d.
MOUNTED TUNED ANODE COILS. 150-4,000 Metres. 9 Taps 20/-

With Reaction .. 27/-
CRYSTAL'bETECTORS. 'Brass 1/6

Nickel 1,9
BRASS CONTACT STUDS. (With nuts and washers) in. doz. 4d.

;, in. 4d.
6d.
9d.
9d.
46.
66.
9d.
2d.

per foot 216.
.. doz. 2d.

3/-
17/6
10/6
151-
7/11
9/11
7/6

21/-
122/8

/3
2/3

NIdkEL dbNTACT STUDS. 1 in."
BRASS VALVE LEGS. 4 B.A.
BRASS TEESIINALS. 4 B.A. ..
BRASS BOLTS. in. by 4 B.A...

in. by 4 B.A...
1 In. by 4 B.A...

BRASS NUTS. 4 B.A. ; 5 B.A.; 6 B.A. ..
2 B.A. SCREWED BRASS ROD ..
SPACERS. Large, in. ..

Small i in. ld.
CONDENSER SPINDLES. .0003 .. each 1id.
CONDENU2R VANES. Fixed and Moving .. . doz. 3d.
C RYSTA LIT E CONDENSER. Top and Bottom End Plates, per pr. ed.

.. each 3d.
1/6
9d.

per yd. 3d.

5/6
5/-
4/-
1/8
2/4

EBONITE KNOBS. 2 B.A. ; 4 B.A. ..
EBONITE ENGRAVED DIALS. Set Screw
SWITCH ARMS. 1 in. Radius
RUBBER SLEEVING
NICKEL DEWAR SWITCHES for S./P.

SEND FOR CATALOGUE OF PARTS AND SETS.

?illH111111111111111111111111111111111111111111111111111111111111111111111111111111111111U_:

-=--2 WIRELESS WEEKLY E
Is THE BEST
Weekly Wire'ess
ADVERTISING
- MEDIUM -== E

= - - = A trial insertion will convince you. Send your order to E .

SCHEFF PUBLICITY ORGANISATION, LTD. -=--.= 125, Pall Mall, London, S.W. I.
=---

=
--illilllilililliiiiiiiillillil 'Phone Regent 2440.: Iliiilliiiiiiiiiliinila:

Keep on Keeping on Advertising in WIRELESS WEEKLY.
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ELKAY WIRELESS Co.
BRITAIN'S GREATEST EXCLUSIVE WIRELESS STORES

PIONEERS of CHEAP PRICES
WITH CHEAP PRICES MAINTAINED

THE FAMOUS Radio Equipment Co. Head-
phones. 4,000 ohms, leather -covered head-
band. Stamped B.B.C.  per pair 16/9
ELKAY Lightweight Headphones, 4,000
ohms, all guaranteed .. per pair 12/9
FELLOWS' New Lightweight Phones,
4,000 ohms, stamped B.B.C. 18/6
SUPER PHONES, Light, Easy Adjust-
ment, 4,000 ohms, guaranteed 13/9
N & K (The genuine article), 4,000
ohms, all guaranteed Per Pair 12/9
ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ETC

MI la

DUTCH VALVES 5/11, 6/11 & 7/11
L.F. TRANSFORMERS. Ratio 5 to 1. All guaranteed

(postage 1/-) . each 11/3
CRYSTAL DETECTORS - .. 1/9, 1/3, and 1056.
CRYSTAL DETECTORS, enclosed in glass case 2/6, 2/3, 1/6
AERIAL WIRE. 7.22, guaranteed hard -drawn copper,

100 It (postage I -1 .. 1/10
CONDENSER VANES, fixed or moving .. per do. Sid.
REAL GOLD CAT'S WHISKERS .. .. each 2d

per do. 1/5
SILVER CAT'S 'WHISKERS .. .. each Id

_ per doz. 7d.
CONDENSER SCALES, 0 to 180 each 8id
BASKET COILS, set of 6, up to 3,000 metres 2/4
SLLEVING, 3 yds., assorted colours, for 110
NUTS, 2 B.A. .. per doz. 25d.
NUTS. 4. 5, 6, and 8 B.A... .. .. per do. 2d
IVORINE LABEL SET, 12 different tithe the set 646.

MAIL ORDERS DESPATCHED
SAME DAY AS RECEIVED.

Goods sent to all
Parts of the World.

TERMINALS, with met and washers
EBONITE KNOBS. 2 B.A. ..
SPACING WASHERS, large ..
SPACING WASHERS, small  
CRYSTAL CUPS, 2 screw ..
CRYSTAL CUPS, 4 screw ..
FINED CONDENSERS, all caMteities .. .. each
EBONITE, out to any size by machinery while you wait

per lb.
TELEPHONE TERMINALS, nuts and washem each

per doz.
W. 0. TERMINALS, nuts and washers .. - each

"
per dos.

PANEL BUSHES, drilled .. .. . each
. , per doz.

TOP CONDENSER Coshes :: :. .. each
per doz.

BOTTOM CONDENSER bushes :: .. each
.. ,. per doz.

SWITCH ARMS, 4 laminations, knob. coin -
ph to with panel, bush, nuts, and spring washer ..

STOPS, with nuts .. .. . per do.
FILAMENT RESISTANCES, smooth action, marvellous

With engraved dials ..

ALL MAKES of VALVES in STOCK
MARCONI R. EDISWAN, MULLARD and COSSOR (Red & plain top)

DULL EMITTERS, Ediswan & Marconi 21 /-
D.E.3 ('06 amp.) Valves also in stock. LA( 'II.

Special packing and post 11- each extra

State what Make of LOUD SPEAKER you Require

EVERY TYPE IN STOCK

FILAMENT COMPLETE CIRCLE RESISTANCE
SCALES, 0 to soy .. each

BELL WIRE, tinned copper, 12 yds. ..
VALVE LEGS, nut and washer each

. per doz.
VALVE PINS, nut and washer .. each

per doz.
PLUNGER SPRINGS, complete .. each
SLIDER ROD, brass, 13 ins. long, 1 in. square, drilled

each
SLIDER KNOB - .. each
SWITCHES ON EBONITE, &P./5.T. .. each

fl.P.D.T., each 1111 ; D.P.D.T. .. each
CONDENSER SPINDLES, all sizes in stock, from each
SCREWED ROD, 2 B.A., 12 ins. long .. _ each
SCREWED ROD. 4 B.A., 12 ins. long .. each
RUBBER INSULATED LEADING -IN WIRE .. per yd.
VARIABLE GRID LEAK, Pencil type ..

ed
6d.
ld.

10d.
ld
9d.
ld.

31d.
2.1.
1/6
2/9

lid.
3d.

lid.
lid.
1/11

U
CALLERS SHOULD MAKE FOR NEW BRAN

159, BISHOPSGATE, E.0 2
(12 doors from Liverpool Street Station, an tame side

SUPER -QUALITY 2 -WAY COIL HOLDER 4/9
REAL EBONITE 3 -WAY COIL HOLDER 6/3
O.B.A. NUTS . .. per do. 4d.
DETECTOR ARMS, Ball Joints, *Ebonite Handle and

Whisker Polder
WOOD SCREW TERMINALS .. each 101.
SHELLAC ..per bat., 10)d. & 6d.
AERIAL PULLEYS each 1035., Bid- 6d. & 41d.
TINFOIL - large sheet 4d.
COPPER FOIL, 6 in, wide.. .. per ft. 5d.
GRID LEAKS, 2) and 2 roeg. .. each 1.03tl.
FLEX (Twin), various colours

..
per yd. ad.

CONNECTING WIRE, tinned copper, 20 gauge S yds. 2d.
WASHERS, 4 B.A. .. .. per doz. ld.
WASHERS, 2 B.A. .. . per doz. I)d.
CONTACT STUDS, with nuts and washers per doz. 44,
INSULATORS, white reel, 2 in., each ld.: per doz. 11d.

,. white egg, each 2d. ; .. per doz. 1/8

CH:

.. each 16., lid., & 2d.
each 2d. dr 3d.

.. per doz. 21d.
per doz. lid.

each 16.
.. each 2d.

1056.

8/6

1/3
2d.
1/7
lid.
1/3
ld
9d:
ld.
7d.

Etid.
6d.

1/9
2/8

WOUND INDUCTION COILS (postage Dd.):
12,4 9 x 4 8x21 6x3 6x2
I 5 2,3 1/11 1/3 1/5

TAPPED INDUCTANCE COILS, 20 tappings wound
to 1,600 nitres

VARIOMETERS (Tube type), complete with knob 8/11 & 2/11
DOUBLE 'PHONE CORDS, full length
HERTZITE, genuine, In box ..
TALITE, genntrie, In box
PERMANITE, genuine, in box
ZINCITE, genuine, in box
BORN1TE, genuine, in box ..
MIRED CRYSTALS (6 kinds) .
CAR BORUNDUM
ZINCITE and BORNITE, both in box
COIL PLUGS, real ebonite .. 1/3, 101d., & 9id.
EBONITE CONDENSER KNOB AND DIAL .. 1/6
FILAMENT RESISTANCE DIALS .. Sid.
H.F. PLUG TYPE TRANSFORMER :
1. 150 to 450 metres 3 9 4. 900 to 2000 metres - 4/6
2. 250 to 700 4/- 6. 1600 to 3200 4/9
S. 450 to 1200 4/3 6. 1200 to 5600 5/ -

St.
8d
Sd.
Sd.
9d

5id.

BUY FROM US.
IT W ILL SAVE

YOU MONEY.
U

ENAMEL WIRE in 1, 0, and 1 lb. reels :
22 24 26 28

per lb. 2:4 2/8 3/6
Note. -Bobbins 2d. each extra.

POTENTIOMETERS, gocranteed up to 500 ohms,
superior make, compact size

CRYSTAL DETECTOR, glass enclosed, fitted on 4x2
ebonite panel with terminals for aerial, earth, and
'phones, already wiled and beautifully finished .. 4/9

VALVE HOLDERS each 59id, & 1;3
BATTERIES, FL T., dry:

30 volts, including Wander Plugs .. e
60 volts, including Wander Plugs g 6

AMALGO PLASTIC METAL, for fixing crystals. No
Wood's metal necessary

GOLD SEAL PLASTIC METAL, for fixing crystals .. 64,
IVORINE NAME PLATES, all readings each Id. per do.. 9d.
EARTH CLIPS, Copper, adjustable _ each 51d.
THE WONDERFUL RADIONETTE CRYSTAL SET,

stamped 11.B.C., inchoirog 1 pair of 4,000 ohms
headphones, aerial wire, insulators, leading -in wire,
lead-in tube, earth clip, etc. Maker's price 8 gutheas.

Our price 37/6

7/3

Please address Post Orders:
II III

This Week's Bargain
VARIABLE CONDENSERS of
high quality. With aluminium
top and bottom plates. r om-
plete with knob and dial,
guaranteed accurate:..Vender4/-

.0001 4/-

.0002 48
.0003 - 5//6
.0003 6/-
.00073 7/- :
.001 8/- f

I. III

Please send ample postage.

"ELKAY" WIRELESS CO.
159 --, 225 = 227, BISHOPSGATE, LONDON, E.C.2.

TRADE INQUIRIES: 227, BISHOPSGATE.
CENTRAL 5544,RETAIL.231Special terms to Radio Clubs. Telegrams: ELKAYWIRY AVE., LONDON. Telephones -

OPEN SATURDAY ALL DAY. SUNDAYS 11-2 .30.

REMEMBER -DON'T PAY MORE!
Keep on Keeping on Advertising in WIRELESS WEEKLY.
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Instruction

What do you want to know
-there's a nabirr Vass Book

to help you.

Choose your Books
from this List :

r. Wireless for all Pr6K61
By JOHN SCOTT-TAGGART, F.Inst.P.

2. Simplified Wireless 1 /-
By JOHN SCOTT-TAGGART, F.Inst.P.

;. How to Make Your Broadcast Receiver .. 1 /6
By JOHN SCOTT-TAGGART, F.Inst. I'.

I. How to Erect Your Wireless Aerial .. 1 /-
By B. MITTELL, A.M.I.E.E.

5. The Construction of Wireless Receiving Apparatus 16
By P. D. TYERS.

6. The Construction of Crystal Receivers 1 /6
By ALAN L. M. DOUGLAS.

7. How to Make a " Unit " Wireless Receiver 2 /6
By E. REDPATII.

s. Pictorial Wireless Circuits .. 1/6
By OSWALD J. RANKIN.

9. Wireless Valves Simply Explained 2/6
By JOHN SCOTT-TAGGART, F.Inst.P.

IO. Practical Wireless Valve Circuits , 2/6
By JOHN SCOTT-TAGGART, F.Inst.P.

12. Radio Valves and How to Use Them 2/6
By JOHN SCOT f -T AGT T, F.Inst.P.

13. 500 Wireless Questions Answered .. 2/6
By G. P. KENDALL & E. REDPATH

14. 12 Tested Wireless Sets 2/6
By P. W. HARRIS.

15. More Practical Valve Circuits (Co h Bound) .. 3/6
By JOHN SCOTT-TAGGART, F.Inst.P.

T6. Home -Built Wireless Components .. 2/6
Elementary Text -book on Wireless Vacuum Tubes 10/ -

By JOHN SCOTT-TAGGART. F.Inst.P.
(post free)

WHETHER you are erecting an
Aerial, building a Set, or en-
deavouring to find out how one

works, there is a wide choice of ifiaDio
',gess Books ready to help you.

Don't attempt to struggle along in the dark
by yourself, but make use of the assist-
ance freely offered you by the authors
of these Books. Remember each is written
by an expert in his own particular branch
of Radio and every author is a man of note.

All Books obtainable from any Book-
seller, or in case of difficulty any Book
will be supplied (postage 2d. extra) by
Publishers direct.

Itabio Vrtris
Devereux Court, STRAND, W C. 2.

Gilbert Ad.
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Dance to music from a
TT

STERLING .AMPLIVOX
Loud Speaker

The best yet produced for.
VOLUME_TONE-QUALITYand WORKMANSHIP

It will reproduce with greater volume without distortion from
a given input than any other loud speaker of its 'type.

It is designed to respond readily to strong or weak signals and is so
constructed that highest tonal quality is obtained in every instance.

JANUARY 23RD, 1924

It is the all-purpose loud-
speaker-for use under all conditions
in the home or public places.

You cannot get a better instru-
ment so obtain one from your
electrical dealer or store to -day.

Available in three 'finishes and in two resis-
tances-rzo or 2,000 ohms. Size :-Height
overall, 271 ins., Diameter of Flare, 14 ins.,
Diameter of Base, S ins.

Buy British Goods Only.

STERLING TELEPHONE
& ELECTRIC CO. LTD.
210-212, TOTTENHAM COURT ROAD,

LONDON, W.1.
BIRMINGHAM: 150, Edmund Street. CARDIFF: 10, Park
Place. GLASGOW: 33, Robertson Street. MANCHESTER:
14, St. Peter's Square. NEWCASTLE -ON -TYNE: 21, Mosley St.

WORKS : Dagenham, Essex.

In Black & Gold
Floral Design.

£6:0:0
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A Reflex Ultraudion Circuit
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WirelessQuastions
, ccvn Fru a/mow&

THE time soon passes when the
radio beginner is content to sit

and turn condenser dials and adjust
rheostat knobs. As his enthusiasm
grows so his mind thirsts for more
information.
Quite the most useful way of satisfy-
ing this demand is to
obtain a copy of " 500
Wireless Questions
Answered."
The questions asked and
answered in this book
range over such a wide
field that even the most
experienced reader of
" Wireless Weekly" will
obtain considerable

benefit from reading it. And the
less skilful-though no less keen --
Radio experimenter will find in
it a perfect mine of information.
Remember it costs every reader of
" Wireless Weekly" 216 to obtain
the assistance of the technical staff

of Radio Press Ltd., in
500 Wireless

Questions Answered
By G. P. Kendall & E. Redpath
Dealing with every phase
of Radio from Aerial to
Earth. Fully indexed and
arranged for handy refer-
ence. From :11 Book-
sellers or 2/8 free from
Publishers, Radio Press
Ltd., Devereux Court

Strand, W.C.2.

2/6

answering only one ques-
tion - 500 would run
him up a little bill for
Z62 : 10 : o !

Yet here you can obtain
replies to 503 questions
for the cost of one only.

Why not get a copy
to -day ?

RADIO PRESS SERIES No. 13
Gilbert A rl.
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Mr. Shaughnessy finds us out.
WE have been found out.
At last we are exposed
and deception is no

longer possible. The cold, hard
light has been directed on to us,
and by no less a person than Mr.
Edward Shaughnessy.

Dear, dear, what shall we do?
While we are flattered that so im-
portant a personage as Mr.
Shaughnessy has deigned to hear
of the STioo circuit, and even
to comment on it, yet we are
surprised that he has not noticed
the repeated references to his

The first dual circuit, which is a facsimile reproduction
from the 1913 patent.

Speaking at an informal meet-
ing recently, he took advantage
of his position in the chair to
make some irrelevant remarks
which he has apparently been
burning to voice. He referred to
a " much -lauded " circuit, which
he would not draw, but which in-
volved two valves and a crystal
and the principle of dual amplifi-
cation. He suggested that de-
tails of such a circuit were con-
tained in a patent specification of
1913, which he held in his hand,
yet this circuit was being made
much of in the popular technical
Press by people who claim to
have discovered it.

At last the truth is out, and we
are covered with confusion and
shame ! How are we to face our
tfaders? Of course, the refer-
ence is obviously to the STioo
circuit. No, not a word as to its
eflectiveness and popularity-just
'the terrible,, bitter, scathing,
scalding suggestion given above.

wonderful discovery of the 1913
invention in our articleS and in
the 13ritish Association paper re-
ferring to the STioo. circuit.
His jubilation will evaporate
when he turns to our back num-
bers. It would be mere silliness
for anyone to suggest we had
ever made any claim to dual am-
plification. To claim a special
and specific (and, we are told, a'
highly efficient) arrangement of a
dual circuit is a different matter.
Nevertheless, we are accustomed
to the comments of people who
find their pleasure in belittling the
work of others on the score of
originality-a matter of opinion
which can never be adequately
dealt with except by the Court of
Chancery. Such criticism usually
comes from those who feel secure
against this kind of criticism
themselves, for the very simple
reason that their talents do not
lie in an inventive direction.

Perhaps Mr. Shaughnessy pic-
238

tures us as preening ourselves in
a blaze of undeserved limelight
thrown on us by two powerful
searchlights. Let him disabuse
his mind of the thought. An
editor who is not merely an
arranger of the articles of others
is always open to a certain kind
of criticism. We work far too
hard for these journals, and are
quite humble -minded, really; we
also possess a' little sense of
humour. If Mr. Shaughnessy
takes too much interest in us,
there is a danger of us becoming
really conceited !

We do not propose to touch on
the question as to whether it is
dignified for Mr. Shaughnessy,
while holding his present offices,
to indulge in ill-considered com-
ment which might, by some be
interpreted as indicating a feeling
almost of or, at any rate,
of exuberance of spirits.

Public servants, moreover, do
not generally make comments of
a personal nature, and we think
Mr. Shaughnessy could devote his
time more profitably to discover-
ing (and eliminating) Leafield's
harmonics instead of making be-
lated discoveries of 1913 patent
specifications.

The ST100 circuit.

From our previous experience,
we are not sufficiently optimistic
to hope that Mr. Shaughnessy
will refrain from' making gratui-
tously disparaging comments.

Perhaps, however, he will con-
fine his remarks in future 'to a
more intimate circle.
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Notes on the Design of Low=
Frequency Amplifiers

By PERCY W. HARRIS, Assistant Editor.
Useful Hints to the Home Constructor.

The Design of Low -Frequency
Amplifiers

The chief trouble experienced
by the beginner when building up
note -magnifiers or low -frequency
magnifiers is the trouble due to
instability and howling. Howling
with single -valve note -magnifiers
is comparatively rare, but even
here it may occur if leads are un-
duly lengthy and run parallel to
other circuits_ With two stages
of note -magnification, however,
it is quite frequent to hear of
cases where there is considerable
distortion, self -oscillation and
loss of signal strength. A bad
lay -out may give rise to all these
faults.

Differences between Transformers
A beginner may well be

frightened at the_array of inter -
valve transformers offered to him
when he desires to build a note -
magnifier. The prices charged
for these components range from
los. to 3os. or more. At first it
may seem that it is a simple
matter to design and manufacture
an inter -valve transformer, seeing
that it consists merely of a
laminated iron core with two
bobbins of wire (one the primary
and the other the secondary wind-
ing) slipped over this core.
Actually, however, unless The
wires and the core are carefully
proportioned, the results may be
very poor indeed. Cheap trans-
formers are usually scamped, in
the wire used and, owing to the
slipshod method of winding, have
a very large self -capacity, which
may give rise to howling and
absence of amplification. It is
also a simple matter to make a
transformer which will give a
good deal of amplification on one
frequency and poor amplification
on others. The ideal inter -valve
transformer should give good

amplification of equal value on
all the frequencies likely to be
handled by it.

The iron core must be properly
proportioned and must have suffi-
cient iron to avoid magnetic
saturation with strong signals.
A good transformer is most care-
fully made and proportioned, the
wire used in such transformers
being so expensive that it is
absolutely impossible to place
them on the market with reason-
able profit at the price at which
some of the cheap variety are
sold. From t7s. 6d. to 25s. many
good transformers are obtainable,
and some of those sold at 3os.
are well worth the extra money.

"Army" type of L.F. Transformer.

Another point to bear in mind
when choosing a transformer is
that it should be able to stand the
voltage you are likely to impress
upon it without " burning out."
Actual burning out is rarely the
cause of a breakdown, but as this
title is generally given, it is used
here. If you make experiments
with the size of wire used in a
good inter -valve transformer, you
will find that it will carry far
more current than is ever likely to
be passed through it, without fus-
ing, but a transformer will break
down long before this figure is
reached owing to the mechanical
stresses set up by the magnetism
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breaking the wire. In many note -
magnifiers it is desirable to use
too to 120 volts on the valves
to get good amplification, and at
times, particularly in power am-
plifiers, a much higher voltage
than this is used. The cheap
transformers will break down if
anything more than 70 or 8o
volts is placed upon them, quite
apart from the fact .that their
reproduction will be unsatisfac-
tory from the point of view of
distortion.

Using Different Transformers
It is often a good plan, in mak-

ing up a two -valve note -magni-
fier, to use different makes of
transformers in the two stages.
To give the best possible results,
the primary winding of the
second transformer should be
somewhat different from that of
the first, and, indeed, a few
makers are now selling trans-
formers marked " first stage "
and " second stage," so that the
best results can be obtained.

If inter -valve transformers are
placed very close together, with
their windings in the same plane,
there may be inter -action and
consequent howling. Try and
arrange the inter -valve trans-
formers to be well spaced, with
their windings at right -angles to
one another. It is usual to re-
commend that the O.S. terminal
be connected to the grid, and the
I.S. to filament, but sometimes
improved results will be given by
changing the connections round.
O.P. to plate, I.P. to positive,
O.S. to grid ane I.S. to filament
is a good general rule, but where
the makers' indicate any other
arrangement, this should be fol-
lowed.

Long Wires
It should not be imagined that

long wires do not matter in low-
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frequency circuits; any wiring
which tends to give inter -action
between the  two circuits in a
double note -magnifier is to be
avoided. Very often a note -mag-
nifier will work perfectly satis-
factory until switches are intro-
duced, whereupon the coupling
introduced by the switches will
frequently set up a howl. If,
after taking precautions in spac-
ing the transformers and keeping
the leads as short as is possible
with such spacing, howling is still
occurring, there are two methods
which often prove very satisfac-
tory. The first is to connect the
two cores of the transformer
together and to earth, and the
other is to connect them to the
positive high-tension lead. If a
separate accumulator is used with
note -magnifiers, it may be found
advantageous to earth the nega-
tive of the 'second accumulator.

A fault often found in note -
magnifiers, and one which the
inexperienced builder may not at
once identify, is self -oscillation
at radio -frequencies. It sometimes
happens that, on trying the first
note -magnifying valve, satisfac-

tory amplification is obtained, but
on switching on the second valve

--there is no further amplification,
but a -certain amount of distor-
tion. To test whether self -
oscillation at radio -frequencies is
occurring, and thus reducing the
amplification at audio -frequencies,
touch the grid terminal of the

A modern transformer.

valve with the finger. If self -
oscillation at radio -frequency Is
taking place, there will be a sharp
thud in the telephones when the
finger is .placed on the terminal
And when it is taken off again.
The sound is exactly the same as
when the grid terminal of the
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high -frequency valve is touched
when this is oscillating. If such
oscillation is taking place, one of
the precautions already men-
tioned will probably stop it.

The first transformer of a note -
magnifier should be shunted by a
fixed condenser of about o.00t to
0.002 except in those cases
such as the Reinartz circuit or
some of the dual amplification cir,

'Cults such as the STIoo, where
such capacity is harmful. There
is no, need to shunt capacity
across the windings of the second
transformer, and in practice it is
rarely found with modern tele-
phones that a telephone condenser
is really necessary. A large fixed
condenser of a value of, say, o.i
to 1 pF, is recommended to be
placed across the high-tensIon
battery, particularly when this is
serving for both high- and low -
frequency valves. Such a conden-
ser, will often reduce or stop
howling and self -oscillation, and,
in any case, is conducive to quiet
work, as it compensates for any
slight irregularity in the dis-
charge of the high-tension bat-
tery.

AMERICAN BROADCAST RECEPTION

.73

Our photograph shows

Mr. H. E. BOURNE

seated at his home - made

receiving set. This enthusi-

astic amateur reports that
the reception of American

broadcasting is frequently

accomplished on the appar-

atus illustrated.

gs.
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C.W. and Telephony
Transmission Using Valves

No. III.
By JOHN SCOTT- TAGGART, F.Inet. P., A.M.LE E.

This is the third of a series of articles which began in Vol. 3, No. 6, dealing with the principles
of valve transmission and radio telephony.

Separating Direct and Oscillating
Current Circuits

I various regenerative and
self -oscillating circuits it is .

frequently desirable to have
the osc'llalory circuit separated
from the direct current anode
circuit. In Figs. 1 and 2, the
anode coil is connected so that
the steady anode urrent passes
through it. In Fig. 3 we show
a circuit ,imilar to Fig. 2, ex-
cept that we now have a sej arate
D.C. anode circuit, the plate Z,
B2 filament, through which
passes the steady anode current
of the valve. Across the anode
and filament is the oscillatory
circuit L2 CI, which is connected
to the output side of the valve
through the coupling condenser
C2. The anode circuit contains a
choke -coil Z; this choke -coil may
have an iron core, but is usually
an air -core coil having a large
number of turns. The natural
frequency of such a choke -coil 'is
often made equal to the frequency
of the oscillations.

Owing to the choking effect of
the coil Z, the high -frequency
currents generated in the output
circuit of the valve pass through
the condenser C2 and energise
the oscillatory circuit L2 Ct.
Instead of a choke -coil Z, a re-
sistance of high value is occa-
sionally used, but since it lessens
the steady anode current, It is not
as desirable as the choke -coil,
which usually has a low re--
sistance. The regenerative and
self -oscillating action of the Fig.
3 circuit is exactly the same as
that of Fig. 2.

Single Circuit Oscillators
In the three circuits already

given we have obtained regenera-
tive action by means of separate
coils in the grid and anode cir-
cuits of a three -electrode valve.

We can, however, produce oscil-
lations, or- obtain a reaction
amplification effect when there is
only a single oscillatory circuit.
This oscillatory circuit must be

Fig. 3 Use of iron or air -core
choke.

connected in or be coupled to
the anode circuit of the valve, and
potentials must be derived from
it and caused to influence the grid
of the valve. Moreover, the
potentials on the grid must be of
such a phase with respect to the
anode current ,that the energy
liberated in the anode circuit is
such. as to tend to maintain or

Fig. 4.-A self -oscillating system
employing a single circuit.

strengthen oscillations. In the
circuits of Figs. i and 2, if we
turn the coils L2 round the re-
verse .ray with respect to the
coils Li, o:'reverse the connec-
tions to these coils, the energy
transferred from the anode to the
grid circuits would be such as to
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damp out and oppose the original
oscillations. There would thus
be no reaction effect. As a
broad prin..iple, we must see in
the case of valve circuits where
there is to be a regenerative
action, that the grid potential
variations are such as to liberate
energy in the anode circuit at the
right time. This will be accom-
plished if, when we make the grid
positive, the anode is negative
and vice versa.

In Fig. 4 we show a very
simple circuit for producing con-
tinuous oscillations. A single
oscillatory circuit Li Cr is pro-
vided; this circuit is energised
by the flow of current pulses in
the anode circuit of the valve.
The anode current flows from the
filament to the anode through
fhe battery 82 through the por-
tion XM of the inductance Li,
and hack to the filament. It is
to be noted that the anode cur-
rent need never flow through the
whole if the inductance of an
oscillatory circuit; it is sufficient
that there is a flow through a
part of the ir.'uctance. The
paint V at the foot of Li is con-
nected to the. grid. The fila-
ment is connected to a point M,
preferably half -way along the in-
diictance Li. This point, how-
ever, may be adjustable, but must
lie between the extremities, X, V,
of the coil Li. If we consider
the oscillations flowing in the cir-
cuit LI CI, we will readily appre-
ciate that the ends X, Y will be
of opposite potential sign with

 respect to the filament. If,
for example, there is a flow of
electrons from X to Y due to the
discharge of the condenser CI,

 the point X will be negative with
respect to the filament, and the
point Y will be positive with
respect to the point M, and,
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therefore, with respect to the fila-
ment.

At any given instant the anode
and grid will haVe potentials
of opposite sign with respect to
the filament; a retroactive or re-
generative effect is, therefore,
possible, and self -oscillation may
be obtained. The circuit fulfils
the conditions stated above, that
the grid potential variations with
respect to the filament Ehould be
of such phase and 'sign as to
liberate variable anode currents
which will flow through the oscil-
latory circuit or a portion of it,
at the right moment to assist
the existing oscillations in the
circuit.

The battery B2, in Fig. 4, is
shown connected between the
point X and the anode of the
valve. This position of the anode
battery is useful in some ways-
for example, it does not affect
the normal potential of the grid
which is about zero volts; on
the other hand, it is at a point
of high -frequency potential with
respect to the filament, and,
therefore, with respect to earth.
It has been pointed out that bat-
teries and other apparatus which
possess capacity to earth, or

which are liable to produce
leakage should always be con-
nected next to the 'filament. and
the additicnal advantage of doing
this is that the circuit may be
used with a. number of other
valve circuits, all working off the
same anode battery and filament
accumulator.

If, however, we connect the

B2
Rt

Fig. 5.--A rearranged circuit using
a grid leak.

battery B2 next to the filament
in the Fig. 4 circuit, we would
be giving the grid a positive
potential of, perhaps, 5o volts.
To avoid this high positive poten-
tial we can use the circuit of Fig.
5, which illustrates the use of a
fixed blocking condenser C2 con-
nected in series with the grid.
This condenser allows high-fre-

An Outdoor Frame Aerial

THOSE who have not suffi-
cient room to erect an aerial
of the ordinary type with a

respectable length, or who are
troubled by interference from
coastal and other stations, may
find it worth while to try the out-
door frame aerial, seen in the
sketch. The greatest 'length re-
quired is 20 ft., which can be
managed by most people, even

. though their houses are in very
shut in positions. A. very high
mast is not necessary, though it
is desirable that the aerial should
be as little 'screened as possible.
It is much more directional in its
action than any form of open'
aerial. Hence its direction can

. be arranged to point directly to-
wards the broadcasting station
from which it is desired to
receive,' with the result that the
bulk of interferende will be cut
out. Should it' he desired to
receive more stations than one,
two or three simple masts may
be erected so that the distant end

of the frame may be suspended
from any one at will. Further,
as it has no earth connection, it
is 'much less susceptible than the
ordinary aerial to induction.
Hence it can be used with advan-
tage where noises due to nearby
power stations, electric railways,
tramways, and so on are
prevalent.

The house end is slung either
from a mast fixed to the chimney
stack, as shown, or from a
bracket attached to a gable. The
top of the frame is supported by
ropes passing over pulleys at
either end, two insulators in
series being fixed between the
supporting rope and the wire. At
its lower end short, stay -ropes,
insulated, as before, are provided.
These serve to keep the aerial
properly stretched. The two
leads may be taken from the
lower part of the perpendicular
side nearest the house. These
should pass through insulators
attached to the ends of struts, the

242

January 3o, 1924

quency potentials to be communi-
cated to the grid, but prevents
the steady positive potential of
the anode battery having any
effect.

To prevent an accumulation of
electrons on the grid, a leak R2
is connected shown. This use
of a grid condenser and leak is
to be distinguished from its use
for leaky grid condenser rectifi-
cation. The usefulness of a grid
condenser for this purpose is very
great in numerous circuits, and
should be remembered. In oscil-
lating ...ircuits th" leak may fre-
quently be connected directly
across the condenser C2, but
there is always a tendency for the
positive potential of the anode
battery being communicated to
the grid through the leak to a
certain extent; as a general prin-
ciple, therefore, the gridleak
should be connected directly
across the grid and the negative
side of the filarnent. The nega-
tive side of the anode battery
should preferably be connected to
the positive side of the accumu-
lator, so that the volts across the
accumulator add to the anode
voltage.
(Next week No. IV of this series,)

purpose of which is to keep the
wires from touching the walls.
Both leads must be taken into the
house through insulated tubes,
the method of making which has
already been described in these
notes.

By means of a loading induct -

'AV
How the aerial is supported.

ance upon the set the wavelength
may be considerably increased if
desired, and if such an inductance
is used it enables reaction to fie
coupled directly to 'the aerial cir-
cuit, which makes for greater
efficiency. You need have little
fear of causing interference by so
doing, for a closed aerial of this
kind radiates but very feebly.

R. W. H.
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A Cheap 10=watt H.T. Supply
By 5QM.

In view of the trouble often experienced in maintaining a satisfactory H.T. supply,
the following article is of especial interest.

TO the amateur residing in
a house where there is no
supply of power from the

town mains, the question of
H.T. for his transmitter often
affords considerable difficulty.
Unless volunteers willing to
supply the motive power are

The most reliable coil for this
purpose is, in the writer's
opinion, the Ford unit, which
will run for hours without atten-
tion. A very important point is
that a new set of contacts may
he obtained at any garage for a
shilling.

50 Hiar 50Nkr

1
1 -V

T\lieFiF/IF

SPARK GAP
Fig. 1. -The connections of the complete supply circuit.

forthcoming, a hand generator is
liable to distract one's attention
from the experiment in hand.
A rotary transformer would
undoubtedly be most satisfac-
tory, but since a reliable make
costs some thirty pounds and
suitable accumulators and rheo-
stats perhaps another ten, few
amateurs would be prepared to
go to this expense.

After consideration of the
question, the amateur will prob-
ably find that dry batteries are
the solution; he may, in fact,
spend several pounds upon a
600 -volt battery without realis-
ing that even should he obtain
the very best out of a good make,
it will not work his io-watt
transmitter for more than
approximately o hours, and
giving the cost of his battery at'
£7, his H.T. is causing an
expenditure of about is. 5d. per
hour,

A good solution appears to be
found in some form of spark
coil working off the L.T. supply,
which only costs aboUt one-third
of a penny for io watt-hours.

Using the circuit shown in
Fig. 1 with i f.? mica con-
densers (ex Government at
7s. 6d.) and 5o henry hedgehog
chokes (ex -Government at 4s.),
the results tabulated below were
obtained, using a double -wire
aerial, 42 ft. high and 45 ft. long,
employing a Mullard 0.20 valve
and a 1o,000 -ohm leak.

The D.C. output was measured
at the anode of the trans-
mitting valve. G .is a safety
gap consisting of two smooth
metal plates separated by a piece
of thin waxed m.per. This
should break down before the
mica smoothing condensers, and
thus protect the latter from very
high voltages wh:ch may build
up throuoh a break in the H.T.
circuit of the transmitter.

The first cost of this apparatus
to give io watts with an input of
1.5 amps at 12 volts is as
follows :-

s. d.
Coil ... o to o
3 6 -volt 180 amps. accumula-

tors (Disposals Board) ...
1.3.3o valve .,.

5 mica condensers ...
2 chokes
Valve panel and rheostats ...
Oddments

6 15 0
7 8 o
1 17 6
o 8 o

O o
o I 6

412 0 0

Runuiug Costs
for Too hour,.

I I accumulator charges at if- o 11 0
Wear and tear of valve ... 0 7 0
7 set of contacts ... o i 0
Wear and tear of accumulator o I 6

'I o 6

(Or about 21d. per hour as compared
with 1/5 per hour with dry batteries.)

(Concluded on page 245.)

Input. D. C. Output.

Volts. Amps. Watts. Milli- Approx. Approx. Radiation Approx.
amps. Volts. Watts. ' on zoo Effici-

Metres. fury.
4 0.5 2 6 125 0.75 0.10 38
4 I 4 9 180 7.6 0.15 40
4 1.5 6 10 220 2.2 0.17 37
6 0.5 3 8 150 1.2 0.12 10
6 0.75 4.5 4.5 200 2.0 0.16 44
6 7 6 II 230 2.5 0.19 47
2 2 12 14 320 4.5 0.25 38
8 0.5 4 9 1So 1.6 0.15 40
8 I 8 12 330 4.0 0.23 50
8 1.5 12 15 370 5.5 0.27 40
8 2 76 16 420 6.75 0.30 42

10 0.5 5 II 230 2.5 0.18 50
10 0.75 7.5 12.5 320 4.0 0.23 53
10 I 10 15 370 5.5 0.27 55
PI 1.5 15 17 440 7.5 0.33 50
10 2 20 ici szo 10.0 0.36 50
12 0.4 4.8 10 200 2.0 0.16 42
12 I 12 16 420 6.75 0.30 56
12 1.5 18 19 5.20 10.0 0.36 55
12 2 24 20 boo 12.0 0.40 50
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Was it Revenge ?
SOMEONE I see has

engaged in the entirely new
pastime of. slaShing in

the granite city of Aberdeen. His
modus operandi, it appears, is to
sally forth at dead of night armed
with great cunning and a pair of
powerful wire cutters. He notes
a flimsy mast which the taut
aerial is straining into a curve.
He stops. He looks.. He
listens. The coast is clear. The
night is dark. The stage is set
in the most approved style for
dirty work. Out come the wire
cutters ; a single snip breaks the
silence and down comes the mast
into the greenhouse or the hen
run, causing havoc enough to fill
the most criminal soul with un-
holy joy.. Much has been written
on the psychology of those who
shear off the tresses of unsus-
pecting flappers, or splash price-
less gowns with the murky stains
of ink. We are familiar with
the handiwork of those who test
the edges of their new carving
knives upon the cushions of rail-
way carriages. But the wireless
slasher is something entirely
new, and . his mental complexes
have still to be investigated in
the best Freudian manner

Myself, _I think that there are
only two possible alternatives.
As an eminent person, whose
name is a household word (though
for a ::oment I cannot recall it),
has well said, " Of two things
one." Either he is a disappointed
man whose home-made set re-
fuses to function, or he is some
poor soul who has become
demented through the activities
of those who nightly tear the
ether to shreds with their howl-
ing. The wireless man into
whose. nature the gall and bitter-
ness of disappointment have
entered is a very terrible fellow.
His neighbours receive WGY on
one valve, but he cannot even get
his local station on six. The fact

been
that in the frenzy of construction
he has connected his grids to
H.T. 4- and his plates to L.T: -
escapes hiS notice. All that he
knows is that he is very deeply
wronged and that his neighbours
have no right at all to the ex-
cellent reception which they
obtain. Upon his bench is a
pair of Wire cutters. In the

.neighbouring gardens are flimsy
aerialS. Shall he miss the oppor-
tunity of teaching the supercilious
a lesson? Is the time not ripe
for action? Yes, a thousand
times yes, and no, a thousand
times no, or vice versa.

A Fellow -Feeling
When a man has been driven to

the borders of semi -criminal
insanity by what Shakespeare
possibly had in mind when he
wrote " these exhalations
whizzing in the air," he has my
fullest sympathy. As I think I
told you before, _I have had some ;
in fact, I amstill having some:
If there is anything more utterly
maddening than to have a really
good broadcast item, such as an
opera transmitted from Covent
Garden, spoilt in this way, then
I would like to know it. I don't
mind the fellow who gives a

- squeak or two when he is tuning
in. I am sorry for, but not
wroth with, the man whose set
is so unstable that it howls when
he unthinkingly crosses his legs.
I am not seriously annoyed by
the enthusiast' who squeaks and
chirps away all through a five
minutes interval in a wild endea-
your to pick up a transmission
whichi not having heard a word
of what the announcer has said,
he thinks he has lost for good
and all. None of these does any
great harm. The scoundrel who
rouses my ire,. gets my rag out,
stirs me to the basest depths of
my nature and drives me to dis-
tracted profanity, is he who sits
for long hours before his set
giving a tweak now to this and
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now to .that$ He is never quite
content, but must always needs
be trying to get that little .more
which seems so much.

These people suffer apparently
from a kind of speCialised form
of St. Vitus' dance. Their hands
are for ever twitching and
fluttering over the knobs. They
cannot behold a handle or a knob
without being filled with the
desire to move it. And there they
sit twisting and twiddling, and
twiddling and twisting, whilst the
rest of us bestrew the floor with
handfuls of ill -spared hair_ and
cry aloud in a rage.. Let the
Oscillators of Little Puddleton be
warned. I have a large pair of
wire cutters. The nights are as
dark and masts as flimsy here as
they are in Aberdeen. If two of

 them, whom an equally demented
friend and I have 'tracked down,
persist in their evil doing, then
you will read more of the activ-
ities of the modern Crack the
Snippet, for we shall fare forth
and do them in in this delight-
ful way.:

Dull-Emitteritis
The latest malady to befall

wireless 'men is the disease known
in Harley Street circles as dull-
emitteritis. The first symptoms
of the disease are to be found in

. visits by the patient to every
wireless shop within reach. He
enters with his' breast pocket
bulging with Fishers -and leaves
slimmer in the region of that
pocket, but with very pronounced
bulges in the neighbourhood of
most of . his others. Whilst
passing through crowds he con-
tinually cries, For heaven's
sake don't push." In trains he
produces various silvery valves
from his pockets and plays with
'them during the journey. Do not
if you value your .sanity enter
into conversation with any fellow
passenger who is observed
behaving in this way.
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Once the valves have been
fitted to his set ..the second set of
symptoms manifest themselves.
There is a pronounced swelling of
the head accompanied by a ten-
dency to inform all and sundry
of the incredible length of time_
that his accumulator lasts with-
out being recharged. He may
even fling his accumulator into
the dustbin and announce to all
the world that he has gone as
dry at the United States are re-
puted to be. But the victim of
this terrible disorder is at his
worst when he inadvertently
moves the knob of his mighty
rheostat with one great sweep to
the wrong end. His erstwhile
dull emitter becomes a singularly
bright emitter for a few brief
moments and then expires. He
runs about the room waving wild
hands and searching vainly for
appropriate words. Do not
choose that moment for remind-
ing him that such a little accident
would have cost you but 12S. 6d.
If you make such tactless
remarks you will probably wit-
ness the phenomenon of spon-
taneous combustion the luckless
man going up in a blue flame,
even as his treasured valve did.

Peace, Perfect Peace
Now that the lads are safely

back at school we can straighten
out the fearful and wonderful
circuits that they have contrived

with the wireless apparatus and
get back to serious work once
more. My friend Judkins asked
me round last night to. see the
havoc that had been caused
during the holidays upon his
wireless bench. His erstwhile
tidy table reminded one of a cross
between a telephone exchange
that had been struck by lightning
and a wire entanglement after an
intensive bombardment. It
appeared that his young hopefuls
had been engaged just before
they left in making up a set
which was a combination of the
Armstrong, the Flewelling, the
Neutrodyne and an intelligent
anticipation of six other circuits
of twelve months hence. Judkins
and I have decided that in future
high tension periods, school holi-
days to wit, we will provide our
offsprings with a medley of dis-
carded apparatus and turn them
loose upon it to do their worst.

A Sad Prospect
What will become of the boys

themselves I shudder to think.
You and I had a sheltered up-
bringing at school. When we
returned at the beginning of the
term conversations were quite
harmless. " How many theatres
have you been to? " " I went
to four." " Oh, that's nothing,
I've been to six." You re-
member the kind of thing.
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Possibly there would be a heated
argument about the merits and
the horse -power of motor cars
owned by the parents-of rivals.
But: all these things merely estah-

_lish the spirit of manliness which
has made us what we are. Now
all is changed. The boy with a
mere crystal is- despised by the
owner of one salve, whilst he
again must give pride of place
to the fellow whose sire has in-
stalled a multi -valve " Welkin -
render." You will hear from the
apparently innocent lips of
Smiffkins minimus a dissertation
upon the stability of tuned -anode
coupled high -frequency ampli-
fiers. He will assert that they
are excellent in skilled hands,
whilst young Snooper will main-
tain that for all round efficiency
they are not to be compared with
aperiodic transformers.

What can happen when the
atmosphere is such as this? You
and I despite our healthy sur-
roundings whilst at school were
badly infected with the germ of
radiomania. But these poor
lambs who have been accustomed
almost as soon as their lips
could lisp to commune together
over the hysteresis factor in
audio - frequency transformers
must develop into terrible cases
of the malady long before they
are out of their teens.

WIRELESS WAYFARER.

A CHEAP 10 -WATT H.T. SUPPLY.

The amateur of more limited
means who already possesses a
transmitter might run the coil
off the 6 -volt filament L.T. and
rectify with any hard -receiving
valve, i.e., A.R.
. Another method of rectification
which makes use of the higher
voltage pulse at the break than
at the make of the coil, consists
of a small spark gap, the elec-
trodes of which are Made of No.
12 or 14 copper wire. This is
shown in the diagram and con-
nected by dotted lines across the
rectifying valve and its filament
battery. The valve and its bat-
tery should be removed, "

(Concluded from page 243.)

With this method of rectifica-
tion the coil works best on 8 volts
and takes about 2 amps. If the
break of the coil is not screwed
up too tight and the spark gap
is in correct adjustment, about
4} watts of D.C. may be ob-
tained, this giving about 0.25
amps in the aerial on which the
above results were obtained.

With the values of condensers
and chokes given, the wave
emitted is very pure arid the hum
of the coil only just audible on a
valve receiver at less than a
quarter of a mile, while, of
course, the speech is deafening.

In conclusion, a few precau-
tions will not be out of place.
Always use the safety gap G.
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See that both transmitting and
rectifying valves are at proper
brilliancy before switching on the
coil. Always use a compensat-
ing wave or absorbing circuit
when working C.W. Occasion-
ally clean the contacts of the coil
with emery cloth to keep results
up to standard. Never screw the
break down so tightly that it
splutters. It may, however, be
slackened away to reduce power.
This is how the various powers
given in the table were obtained.
See that the L.T. to the coil is
the right way round. If these
precautions are taken, the ap-
paratus described will be found
to be a very cheap and efficient
source of high tension.



Wireless Weekly January. 30, 1924

RI

HARD
VALVE.

>

E

Fig. 1.-A single H.F. amplifying
circuit employing the Ultrau-
dion principle.

VALVE - crystal circuits
have already been
:lescribed in which the

crystal is placed directly across
the aerial - tuning inductance,
the high - frequency voltage
across this inductance being at
the same time applied across the
grid and filament of an ordinary
H.F. amplifying valve, and the
amplified H.F. impulses being
used to supplement the directly -
applied signal -voltage on the
crystal by means of a reaction -
coil connected in the plate circuit
of the valve, and coupled mag-
netically with the A.T.I. It is
an obvious further step to apply
the principle of dual amplifica-
tion, and to feed via a L.F.
transformer the L.F. impulses
from the crystal on to the grid
of the valve, in one of the well-
known methods used in standard
dual -amplification circuits.

In the De Forest Ultraudion
circuit, in its various modifica-
tions, there is only one induct-
ance, which is of course con-
nected in the aerial circuit; reac-
tion being obtained in the most
direct manner by connecting the
top of this inductance directly
to the plate of the valve, and con-
trolling this essentially unstable
circuit by means of a variable
condenser placed across the fila-
ment and on end of the A.T.I.
In one effective version of the
circuit, this condenser is placed
in series with the A.T.I., and .

therefore between the grid and
earth -filament connection. It
seemed of interest to try the
effect of putting also a crystal,
in series with the telephones,
across this inductance, so as to
obtain the most direct possible
H.F. amplification effect. The
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A Dual Ultraudion
Circuit

By A. D. Cowper, M.Sc., Staff Editor.

resulting circuit is shown in
Fig. I.

The high-tension battery is
connected through a radio -choke,
a No. 250 coil or similar induct-
ance, to the plate; the grid is
necessarily isolated as far as the
D.C. voltage of the H.T. battery
is concerned by a small grid -
condenser, and as is usual in
H.F. amplifying valves, its
potential is kept a little on the
negative side by a grid -leak con-
nected to the L.T.' negative ; the
filament resistance is connected
in the negative lead so as to
assist in this task.

As the telephones are con-
nected at a point which has a
H.F. potential relative to earth
and the observer, they must be
isolated for H.F. by radio -chokes
in both leads; these are of the
same type as that in the plate
circuit.- The A:F:1.- is -a vario-
meter of the' -ordinary type, but
with enough turns to tune over

the desired range when used
with a fairly small series con-
denser, i.e., with some 5o turns
of wire on both stator and rotor
of ordinary dimensions.

On actual trial of this circuit,
after tuning to the broadcast
transmission with the telephones
in the plate circuit, in the usual
way; and with the crystal detec-
tor out of action, the grid -leak
being taken temporarily to the
LT._ positive lead, thus giving
an ordinary valve.- detector
Ultraudion circuit. by adjust-
ment of the var:ometer and the
series condenser the circuit was
brought up to just below the
oscillation point, giving loud
signals. .The crystal detector
was next switched in, by. lower-
ing the cat's whisker, whilst the
telephones _were transferred to
the crystal circuit, the grid -leak
being changed to the L.T, neg-a-
five:lead-. With- this arrange-
ment considerably more reaction

Fig. 2.-The circuit of fig. I shown pictorially. The coils R.t, R2,
and R3 are the radio chokes, and may be ordinary plug-in coils.
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To those readers who experiment
with circuits of uncommon type,
the fol'owing article is of especial

interest.

could now be brought to bear by
adjusting the variometer and the
series condenser, on account of
the severe damping introduced
by the crystal. By ;imply turn-
ing the valve -filament on and off,
the amount of amplification
introduced by the H.F. valve
could be observed, this being a
simple crystal circuit when the
valve is out of action. The
tuning is extremely flat, also on
account of the crystal damning.

The last stage of the experi-
ment was to connect a L.F. inter -
valve transformer (with a 5 to
step-up ratio) in place of the
telephones, and to place the
latter again in the plate circuit,
between the H.F. choke and the
H.T. battery. With this
arrangement the low -frequency
impulses are introduced behind

the grid -condenser in a manner
that has been frequently
described, via a radio -choke of
the same type as the others
already in use, the I.S. being
connected to the most negative
point of the L.T. circuit, or pre-
ferably to this point through a
grid -bias battery of one or more
cells. The resulting circuit is
given in Fig. 3. On actual trial,
using a small internally -wound
variometer for A.T.I., galena
crystal, Pye L.F. transformer
(No. i), good French R valve,
and So volts H.T., a most prodi-
gious noise was obtained from
the local station at 13 miles, and
with a good suburban aerial.
Good signals were obtained also
from an absurdly small indoor
aerial. Other stations at 70
miles or more were readily picked

Fig. 4. --How the components are actually wired to form the circuit
of Fig. 3.

SO.
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Fig. 3.-The circuit with the addition
of a low -frequency transformer
to give reflex amplification.

up in the interval of the local
station, the circuit being quiet
and controllable for searching
purposes so long as the crystal -
setting remained good and one
did not handle terminals; the
lack of selectivity, however, pre-
vents much distance work. No
trouble was experienced from
A.C. electric -light mains close to
the receiver, with the L.F. com-
ponent introduced in this manner
behind a grid -condenser.

There is no reason why a note -
magnifying valve should not be
added, if desired, making an
excellent loud -speaker circuit for
reception of local broadcasting.
A small power -valve, and plenti-
ful I -1.T.. with proper grid -bias
would be required to avoid dis-
tortion.

Some little experience of the
Ultraudion circuit, with its
curious two-handed simultaneous
control of A.T.I. and series
A.T.C. is necessary before good
results can be expected from this
more complex circuit, as serious
interference with neighbours, as
well as strange '.cowls in one's
own telephones, will follow
unskilful handling of the circuit.
It is recommended, therefore,
only to those with some experi-
ence of \ Ave -reception and the
recognition and control of oscil-
lation.

In this connection it must be
emphasised that in this circuit,
and in all others wherein reaction
upon the aerial is used, an
audible beat -note from a carrier
wave indicates that interference
is being caused to other listeners.
It may be occurring at other
times also, but a beat -note is a
certain indication.
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The Grebe C.R. 13
Circuit

By PERCY W. HARRIS, Assistant Editor.

Practical details of a new circuit of great value in short
wave work.

AVERY interesting new re-
ceiver known as the Grebe
C.R. 13, manufactured by

Messrs. A. H. Grebe & Co., has
recently been placed on the
American market. It is one of
the few receivers specifically de-
signed for short-wave amateur
use, and not for the more popu-
lar broadcast band of wave-
lengths. It includes one stage of
high -frequency, followed by a
detector valve, it being optional
to add stages of note -magnifica-
tion if required. The actual cir-
cuit is shown in Fig. i. Its
main points of interest are as
follows :-

(1) Aerial 1).ining
Aerial tuning in the Grebe

C.R. 13 is carried out by means
of a variometer, the centre of
which is tapped and taken to the
aerial. The ordinary earth con-
nection is used. A variable con- -
denser having a value of about
0.00025 ,uF is necessary in this
set, and this, combined with the
centre tapping scheme, tends to
make the aerial semi-aperiodic.
As only part of the variometer Is
in the aerial circuit, more induct-
ance than could otherwise be used
is obtainable in the grid circuit.

(2) Stability Control
In -place of the more usual

potentiometer control a series re-
sistance is incorporated in the
grid circuit in the position shown.
This -has a value of several hun-
dred ohms, and is best non -in-
ductive.

(3) High -Frequency Coupling
. . .

The method of high -frequency
coupling is the much -neglected,
loose -coupled -transformer
method, the secondary (grid
circuit of the 5econd valve)
being tuned and the primary
(plate circuit coil) untuned.
The secondary circuit is also

variometer tuned, and the prim-
ary or plate coil is fairly loosely
coupled to it with a fixed
coupling. In practice the anode
coil is made by winding about 15
turns of wire on to a tube placed
over the variometer former. As
the receiver is particularly de-
signed  for short-wave working,
both variometers are wound with
very thick wire, the aerial with

V

stable, and does not need any
potentiometer or similar device
to stabilise it.

I found a distinct improvement
by making the coupling variable.
A two -coil holder served excel-:
lently here, the primary coil being
best (according to my own ex -7,
perience) about one or two -sizes
smaller than that necessary to
tune the grid circuit. The gad
circuit can be tuned by a con-
denser in the usual way. An
optimum coupling will be found
and appears to vary to some ex-
tent with the wavelength, as
might be expected. In a . set
rapidly run together with vario-
meter tuning for the aerial (not
with any centre tapping, but
tuned in the ordinary way), a two -
coil holder for the transformer
coupling and a condenser across
the grid coil of the second valve
followed by one note -magnifier, I
was able to pick up WGY at my

Fig. 1.-The Grebe C.R.

No. 14 d.c.c. and the grid cir-
cuit 'of the second valve with No.
i6 d.c.c. -(For these details I am
indebted to the American paper,
Q.S.T.)

I can strongly recommend ex-
perimenters to try the loose -
coupled transformer method of
high -frequency amplification. It
has several advantages, being of
very high efficiency (from recent
experiments I have conducted I
am of the opinion that it has even
a higher efficiency than the tun.!1
anode), and, what is more, it is
extremely stable. Every experi-
menter knows that with the ordi-
nary tuned anode form of coup-
ling it is easy to make the set
oscillate, and, in fact, with a
small series condenser in the
aerial it is almost impossible to
keep the set -.from oscillatin
violently unless some stabilisin.;
device is used. If the loosely -
coupled transformer method with
tuned secondary is tried, it will
be found that the set is extremely

248

13 circuit.

first attempt at i o'clock- in the
morning without any reaction
whatever, and, in fact, with the
set far below the oscillating
point. The next evening, again
without using reaction, I was
able to work the loud -speaker
with the signals from the Ecole
Superieure. The set would not
oscillate even with a series con-
denser, save when this was re-

.

duced to o.obor p.F, and then
only on very short waves below
200 metres. Direct coupling to
the aerial was used.

Tuning is not so sharp as
might be imagined, although the
selectivity is quite good. Several
applications of reaction are pos-
sible with this circuit.

A point of particular interest is.
that the Grebe C.R. 13 was the
receiver used by M. Leon Deloy
in his recent success with tivo--
way communication across the
Atlantic. The C.R. 13 was also
used at the same time on -the
other side of the Atlantic.
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"Broadcasting"
Some interesting

Wireless Weekly

notes upon Broadcasting from a variety of view points.

AT a recent Informal Meet-
ing which was held for
the purpose of discuss-

ing the subject of broad-
casting in its general and
practical aspects, an official
of the Post Office opened the
proceedings, and gave an inter-
esting account of the view point
of the postal authorities. Re-
ferring to the original broadcast-
ing scheme decided upon by the
Post Office, he. remarked that
some people knew more about it
than the Post Office, and a dead-
lock was the result. Outlining
the course of the subsequent
negotiations between the B.B.C.
and the Post Office, he said that
the Broadcasting Committee
made no tangible proposals after
their lengthy deliberations, but
nevertheless their report so
cleared the air that the licence
question could be settled by
agreement between the P.M.G.
and the Broadcasting Co. The
Postal authorities firmly be-
lieved in the honesty of the public
(although they sometimes use
their stamps twice !), and justifi-
cation of this belief was to be
found in the fact that as soon as
the licence question was settled,
the number of licence holders
increased in the course of a few
months from i 50,000 to 500,000.

Justifying the present broad-
casting arrangements, against
which the cry of " monopoly "
has sometimes been raised, he
adduced a number of advantages
which would not have been
possessed by any other scheme.
Firstly, the pooling of all the
transmitting patents held by the
various members of the Company
put that Company as a whole in
an exceedingly strong position,
so strong, indeed, that they were
able to give a quite unrivalled
service. Secondly, the fact that
there were no rival broadcasting
organisations meant that the one
Company could consult freely
with the existing authorities upon

the allied subjects, such as line
telephony. As an example of the
benefits conferred by this latter
advantage, the speaker referred
to simultaneous broadcasting.
Such broadcasting has only been
made possible by an enormous
amount of experimental work
and selection of lines on the part
of the Post Office, since it is
found that only a small propor-
tion of the existing long-distance
telephone lines are suitable for
the purpose. The present ten-
dency in long-distance telephony,
he explained, was towards the
greater and greater use of
underground lines, but it was
found that such lines were quite
unsuitable for the transmission of
music. It was therefore neces-
sary to revert to the overhead
system for simultaneous broad-
casting, and it was only by actual
trial that it was possible to ascer-
tain which lines were suitable.

Broadcasting, the speaker
considered, was proving most
beneficial in a way that might not
be sufficiently widely realised,
namely, as a stimulant to
do t elopment. For example, the
practical dull emitter valve was a
direct result of the popular
demand for a set which made
more moderate demands upon a
supply battery, while the early
loud -speakers had been improved
out of recognition.

Turning to the question of
interference, some interesting
facts were given by the speaker
concerning a series of experi-
ments carried out by the Post
Office to determine the amount of
interference caused to broadcast
reception by spark transmitting
stations. A spark transmitter
was installed in London, capable
of putting a current of 5 amperes
into an aerial, the tuning arrange-
ment being such as to produce a
reasonably sharply tuned wave.
Even so, at the North Foreland
station it was possible to hear
this transmitter over a range of
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waves from 470 metres to 85o
metres, although the actual trans-
mitting wavelength was 600
metres. A receiver was installed
at Dollis Hill, and it was found
that heavy interference was
caused over the whole of the
broadcasting wave band. Ex-
periments were then carried out
with a tonic -train transmitter,
with which it was found that
interference was somewhat re-
duced, but that the signals at a
distance were not nearly so
strong. To produce equal signal
strength at North Foreland it
was found necessary to increase
the aerial current to 8+ amperes,
and therefore it is considered that
the use of tonic train is not a
practical solution of the difficulty.

The future developments of the
broadcasting system, it was said,
probably consisted in the pro-
vision of numerous relay stations
to cover the areas where the ser-
vice was at present bad. The
positions for these stations must
obviously be determined by
several considerations, chief
among which were that of inter-
ference and the density of popu-
lation. This latter considera-
tion, however, could not be
taken unreservedly, since the per-
centage of the population taking
out licences in the various broad-
casting centres varied in a rather
peculiar manner. For example,
in London the percentage of
licence -holders among the popu-
lation is r.8 per cent., in Bir-
mingham 1.9 per cent., in Brad-
ford, where there is no broad-
casting or relay station, the per-
centage is 0.2 per cent., in Cardiff
5 per cent., in Newcastle 7.8 per
cent., and in Plymouth, where
again the conditions for reception
are very bad, the percentage is
only 0.043.

The speaker who followed
raised the question of the present
regulations regarding the use of
reaction, and asked whether any
rcpresentative. of the Post Office
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explain the present regular

Lions. He further suggested
that the trouble of radiation
caused by oscillating valve sets
using reaction might be
eliminated by the addition of
extra valves, so that it would not
be necessary to .use so much
reaction. This, however, was
shown to be a fallacy by the next
speaker, who pointed out that if
a considerable number of valves
were used, the inherent reaction
effects in the receiver were
capable of causing it to oscillate
without the addition of reaction,
and to become even more dan-
gerous as a radiator than a
simple set using reaction. He
err phasised the point that even
one high -frequency valve can be
made to oscillate under many
conditions without the use of any
intentional . reaction. This
speaker then gave a number of
interesting details regarding the
broadcasting by - the American
station at Pittsburg (KDKA)
upon too metres. He stated
that on January i7 the power
of this station had been very con-
siderably increased fOr thetoo-
metre transmission, and that it
was now strongly received in this
country with quite simple sets.
Upon a single valve set he had
obtained very good reception any
evening after 9 o'clock (further
details of this reception will be
found ill " News of the Week.").
The speaker gave some useful
details regarding the receiver
which he had found successful,
and it seemed that a loose_
coupled tuner was necessary:
He had obtained good results
with a primary coil consisting of
3 turns upon a 3 -in. tube, with a
series condenser, the secondary
consisting of 20 turns upon a
similar size tube. For high -fre-
quency coupling he had found the
tuned anode method still fairly
effective even upon this short
wavelength.

The next speaker stated that
he had been - doing a good
deal of work upon the question of
the stabilising of high -frequency
amplifiers, and had found it of
great advantage to 'replaCe the
conventional gridleak with radio
frequency - chokes, these being
connected directly between grid
and filament. By their use he
found that the set is made more

_.controllable, and with less ten -
to " overlap."

An experimenter followed who
gave some interesting figures
regarding the value, of the neces-
sary negative grid bias in power
amplifier work. He stated that
he had measured differences of
potential of as much as 50 volts
across the secondary of ythe last
intervalve transformer, and that
therefore it was necessary to use
a negative bias of at least-. so
volts to prevent the flow of grid
current. Concerning, reaction,
this speaker: mentioned that he
considered that the most certain
test for radiation from a set in
which one or more of the circuits
are oscillating, was to vary the
capaCity of the aerial tuning con-
denser. If such variation pro -

The present distribution of broad-
casting stations. Relay stations
which may be erected in the near

future are shown by circles.

duces an alteration in the audible
beat note from a carrier wave, it
was almost certain that radiation
was taking place.

The Post Office representative
then replied to the discussion and
explained that the relaxation
recommended by the BrOadcast-
ing Committee in the reaction
regulation, was made because it
Was felt that the users of
approved broadcast receivers
were at a disadvantage to the
wireless hooligan who made his
own set Without licenCe and diS-
regarded regulations. It was
therefore considered best to
simply stipulate that the set
should be used in such a manner
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that it caused no interference
with, other statiOns, and to leave
it. to the user to ensure that this
was so.

- Turning to the question of relay
stations, which had been men-
tioned by various speakers during
the discussion, he'stated that they
would be erected as soon as the
income from broadcasting would
justify it. He further thought
that it might be desirable to erect
a 25 kilowatt station to rope in
the potential crystal users in all
parts of the British Isles: He
next explained that the sugges-
tion of simultaneous broadcasting
upon. one wavelength by a nurn-
bet' of different stations was not
a practiCable one, since the lag
effects on the land -line used for
the connection of the stations
during simultaneous- broadcasting
was such as to prohibit any such
method.

The question having . been
raised during the discussion as to
what constitutes broadcaSting
hours, he said that he thought
that experimental transmitters
were justified in starting up when
they heard their local station
close down, even though some of
the more distant ones might still
be working.

Referring to the financing of
broadcasting, he said that a very
instructive position had arisen at
the present time in the United
States, where it was found that
the country was becoming- satur-
ated with wireless receiving
apparatus and the question of the
payment of the broadcasters was
growing acute. It was proposed
to levy a regular annual licence
fee which would amount to $6
per annum, thus showing that the
delay in starting a regular system
of payment had resulted in neces-
sitating a heavier charge in the
end. In other words, the United
States were now starting to do
what their elder brothers had seen
from the first would be necessary.

-

Those readers who may have
sent in application fora copy of
the Service Radio Unit Booklet
and not yet received same, are
informed that the Service Co:
tender their apologies for the
delay, owing. to the tremendous
demand necessitating a further
reprint... Copies of the Booklet
will be sent as soon' as possible.

. ,
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WE understand-, from the
Post Office that in
accordance with the

-Report of the Broadcasting Corn-
mittee, the Postmaster -General
has appointed the following
gentlemen to constitute a Board
to advise him on broadcasting
matters : Maior-Ge-neral Sir
Fnederick Sykes, K.C.B.,
C.M.G., M.P. (Chairman), The
Right lon. Lord Riddell, Sir
Francis Ogilvie. C.B., Mr. F. J.
Browns C.B.. C.B.E., Mr. Guy
Burney, Mr. Walter Payne,
O.B.E., Mr. J. C. W. Reith,
Mr. A. A. Campbell Swinton,
F.R.S., with a representative of
Labour (to be nominated later).

On the night t6th-i7th Janu-
ary, Mr. ,E. J._ Simmonds, of
Gerrards Cross ,(20D), succeeded
in getting the following message
through to Mr. Hiram P.
Maxim,, of the A.R.R.L., Hart-
ford, Connecticut, via IBQ,
Canada :-

" Hiram Maxim, A.R.R.L.,
Hartford, Connecticut. English
Radio Transmitters' Society
send American Amateurs greet-
ing. Great pleasure that a num-
ber our members have worked
both ways with you on low
power. Hope next year we may
assist you form round world
amateur chain. Happy New
Year. Ian Fraser, Chairman,
Radio Transmitters' Society."

On the night 2oth-21St Janu-
ary, Mr. J. A. Partridge. of
Wimbledon k2KF), working with
two valves, received the follow-
ing,. reply from Mr. Masim

" Chairman Radio Trans-
mitters'_ Society. Your message
received  and very Much appre-

- dated by all at A.R.R.L. Head-
quarters. Hope I may see you
in London in March. Hiram
Percy Maxim, President."

The Radio Association has
decided  to organise a National
Radio Week in 1924. This will
he on the ,lines of the National
Film Week- and other 'similar
weeks. The main objects will
be to demonstrate the remarkable
growth of a new British .in-
clustry and to arouse interest in
the possibilities of Radio broad-
casting amongst all sections of
the community. A National
Radio Week Committee is being
formed representing all interests.

It is hoped that all-star pro-
grammes will be broadcast
throughout the week. and many
highly interesting and novel
developments of broadcasting
will be made known for the first
time.

The Radio Association is the
organisation of ." listeners,in "
in Great Britain. The President
of  the Association is the 'Hon.
Sir Arthur Stanley, C.B.E.

,0 0 0

With reference to the letter
horn 'St. Dunstan's -nublished in
onr issue of December 12, we
are asked to announce the fact
that numerous anonymous sub-
scriptions have been received.
It is gratifying to know that the
publicity given by the publica-
tion of this letter has done so
much ,wood for such a worthy
institution. It is with pleasure
that we are able to express the
thanks of St. Dunstan's Home
to the numerous anonymous
donors.

.0 0

Arrangements are now being'
made for the establishment of
broadcasting stations in Mon-
treal and Ottawa for the benefit
of travellers  on. the Canadian
National Railway. Mr. Robb,
the Vice -President 'of the Rail-
way, states that Trans -con -
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tinental trains will soon be
equipped with receiving sets
handled by skilled operators for
the pleasure and benefit of tra-
vellers, whilst in the company's
hotels there will soon 'be the
most .complete radio sets pos-
sible. Radio receiving on trains
was successfully carried out
chuing- Mr. _Lloyd George's tour
in Canada when the ,current
news was constantly received by
wireless on the train journey
from Montreal to Winnipeg.

The new wireless -station at
Saigon was opened for public
service on the 17th inst., thus
making it possible to send
direct wireless messages from
the colony to France. So far
wireless communication has only
been possible one way that is to
say, from France to Indo-China.

0 0 0

A number of reports are being
received regarding the reception,
upon about loo metres, -of- the
Pittsburg (KDKA) broadcast-
ing station, in this country.
Numerous experimenters report
that it is being received at extra-
ordinary strength, and without
any fading, upon any -evening
after about 9 o'clock. The
actual wavelength used is 102
metres, and it is, of course,
somewhat of a problem to
design a receiver which will
function upon this abnormally
short wavelength. Quite a large
power is now being used at
KDKA, however, and the station
is quite easy to receive, success

_haying been reported with quite
..a simple single -valve reaction
circuit. If is said that the sta-
tion ,is received in London some-
what more strongly than the
Newcastle broadcasting station.
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Basket Coils for
BroadcastWavelengths

By G. P. KENDALL, B.Sc., Staff Editor.

Some useful notes upon one of the most etffcient types of coil for
short wave reception.

ONE of the most efficient
and convenient tuning
coils for short-wave recep-

tion ever invented is the simple
type known as the basket coil.
It is rather more compact than
the single layer type, yet its
turns are well separated from
each other, and the electrical dif-
ferences of potential between
them are quite small. Hence it
has a very low internal capacity,
and its efficiency is a good deal
higher than that of most of the
true multi -layer coils, such as the
honeycomb, and is, indeed, quite
on a par with that of the best
single -layer coils.

The only serious drawback of
this coil is its somewhat fragile
nature. To make it strong
enough to be capable of removal
from the " spider " (i.e., former)
on which it was wound, the coil
must be either shellac varnished

Fig. 2.-A home-made wider.

or impregnated with paraffin
wax, which, of course, is regret-
table, since it produces an un-
desirable increase. in the self -
capacity of the coil, and also
introduces dielectric losses.
Now, to keep these ill effects
within reasonable limits it is im-

.

portant that the least possible
quantity of wax or shellac
remains in the cotton or silk
covering of the wire when the
process of impregnation is
finished, and it may be useful to
give an outline of the best
method of performing the opera-
tion. The first essential to the
successful use of shellac (recom-
mended in preference to wax in
the case of baskets) is the em-
ployment of suitable varnish of
good insulating properties, and
care should be taken to purchase
it from a reputable electrical
firm, and not from a general
paint and colour merchant. The
varnish should be diluted con-
siderably with methylated spirit
and applied sparingly with a
brush, the coil being then left to
dry for half an hour, after which
it. is to be thoroughly baked
either in an .oven or in front of a
hot fire to expel the last traces of
moisture: (The spirit 'contains a
certain amount of water.)

The basket coil is so called on
account of the resemblanCe
which exists betWeen the method
of winding it and the process of
weaving- a basket. A ." spider "
is used, which generally consists
of a metal or wooden hub in
which are mounted an odd
number of radial spokes arranged
like the spokes of a wheel. A
photograph of a basket coil
being wound upon such a former
is reproduced upon this page,
and an examination of this illus-
tration will show how what is
known as a " single " basket
coil is wound. As may be seen,
the. wire is passed alternately
over and under the spokes until
the_ requisite number of. turns
have been. wound on. The wire
is then cut and the finishing end
is made fast by tying in two or
three pIaces to the turns .beneath
with thread. The coil is then
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Fig. I.-A basket coil in
process of winding.

varnished and baked, after which
-the spokes are pulled out and the
coil removed from the former.

The inherent weakness of the
basket coil can be somewhat
reduced by judiciously tying
together the turns of the coil at
various points as winding pro-
ceeds. The weakest part of the
coil is usually the inside, and it
is especially desirable to secure
the inter end of the winding. The
tying is best done as winding
proceeds, since the operation is
much easier- at this stage than it
Would be if one waited until the
whole coil had been wound.

The question of the kind of
wire to use for any given basket
coil depends to -some extent upon
each constructor's preferences.

41-ll

Fig. 3:-Dimensions for a disc type
former.

The decision has to be made
upon two questions, the first con-
cerning the thickness (or gauge)
of the wire, and the second refer-
ring to its covering or insulation.
The choice of the gauge is
always a matter of compromise,
since efficiency demands that the
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Fig. 4.-A coil wound upon a
cardboard disc.

wire shall be thick, so that its
resistance may be kept low, yet
if thick wire is used for any
except the smaller coils they
become unwieldy in size. It is
therefore necessary to choose
such a size of wire for any given
coil as shall be the thickest per-
missible if the size of the coil is to
be kept within reascnable limits,
and this consideration involves
using different gauges of wire
for coils of different sizes. Coils
having only a few turns should
be wound with quite thick wire,
say, No. 20 or 22 S.W.G., while
those for the longer waves
having some hundreds of turns
must be kept compact by the use
of wire of perhaps No. 3o gauge.

The type of insulation to be
selected depends partly upon the
amount of space which can be
allowed for the coil, some cover-
ings being thicker than others,
and to some extent upon whether
the coil is to be impregnated
with wax or shellac or left with-
out any such protection against
moisture. If the coil is not to
be clamp -proofed, cotton -covered
wire should always be used,
since, contrary to popular lyJief,
cotton absorbs considerably less
moisture from the air than silk.
Provided that thecovering is tobe
damp -proofed, it may sometimes
be allowable to use silk in cases
where great compactness is
essential. Wherever possible,
however, it should be made a
rule that cotton should be used,
since cotton is considerably
thicker, and the thicker the
covering the greater the spacing
between turns, and hence the
lower the internal capacity of the
coil. Further, double silk or
double' cotton should always be

used, rather than the single form
of covering,

The simple basket coil which
has been described is capable of
useful modification in a variety
of ways. For example, there is
the very convenient method of
winding known as the double
basket. In this form, the wire
is taken alternately over and
under two spokes at a time
instead of one, and the coil
which results from this system
is considerably stronger than the
single basket and considerably
more compact. This coil is a
distinct improvement on the
single form, and is to be pre-
ferred for all normal uses. The
spider used for winding basket
coils should preferably be pur-
chased, since they are rather
difficult to make, and reasonably
cheap to buy. At a pinch, a
makeshift one can be made by
driving a number of 3 -in. wire
nails into a cylindrical piece of
wood, as illustrated. in the
accompanying diagram. Instead
of using a former (or spider)
having radial spokes, 'basket
coils can be wound upon formers
made of cardboard or thin sheet
fibre, ebonite or celluloid. A
circle of cardboard can be cut
out and slit as shown in the
accompanying diagram, and
upon this the coil is wound as
before, the spokes of the former
being replaced by the radial

Wireless Weekly
strips of the card disc. Here,
again, the coil can be wound as
a single or double basket, pre-
ferably the latter. If cardboard
is used for the former, it should
be damp -proofed, and it will not
then be necessary to impregnate
the coil itself. The self -capacity
of the winding can consequently
be kept a little lower than that of
a coil wound upon a spider,
since the latter form of coil must
be waxed or varnished, but
against this advantage must be
set the dielectric losses in the
cardboard or ebonite former.

The table given below gives
data for an efficient set of coils
to tune from 15o to 700 metres
when used in the aerial circuit
with a variable condenser of
0.0005 /iF capacity and a series -
parallel switch. It is assumed
that they will be wound upon a
spicier having a central hub of
between of an inch and 11 in.

Coil Number of -Gauge of
Number. Turns. Wire.

1 25
2

3
4

To receive broadcasting with
these coils, No. 2 or 3 will be
required for the aerial circuit,
No. 3 for the tuned anode circuit
(with a variable condenser of
0.0003 kiF, air dielectric type),
and No. 4 for reaction.

35
45
ho
8o

Fig. 5.-A group of typical basket coils.
253
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The Radio Transmitters'
IMPORTANT NOTICE.

Society

You are hereby requested to
attend an EXTRAORDINARY
GENERAL -MEETING Of the
RADIO TRANSMITTERS' SOCIETY,

to be held at the Institute of
Electrical Engineers, on Friday,
February t, at 6.3o p.m., to
consider the important matter
about which details are given on
the following Agenda :-

After business has been trans-
acted Captain P. P. ECKERSLEY,
President of the Society, has
kindly undertaken to deliver a
Lecture upon

" SOME RECENT EXPERI-
MENTS IN RELAYING
WIRELESS TELEPHONY.",

It is understood that Captain
Eckersley will deal particularly
with the Short -Wave Portable
Transmitter ani Receiver em-
ployed by the B.B.C. for the
transmission of performances
from the OLD VIC THEATRE. AS
a relatively low wavelength was
utilised, and successful transmis-
sion and relay of the Old Vic was

the first automatic wireless link
carried, out in this country, the
Lecture will be of special interest
to Members of the Society.

AGENDA,
(1). To consider and if thought

fit approve the following Resolu-
tion

That this Meeting of the Mem-
bers of the Radio Transmitters'
Society approves the negotiations
that have been undertaken be-
tween the Committee of the
Society and the Radio Society of
Great Britain, with a view to
securing the fusion of the two
Societies, and instructs the Com-
mittee to make the necessary
arrangements for giving effect
thereto, upon the following
basis :-

(a) The Radio Transmit-
ters' Society agrees to join the
Radio Society of Great Britain
by amalgamating with the
Transmitting and Relay Sec-
tion of the Radio Society.

(b) The Radio Society
Great Britain agrees to the for-
mation of a Joint Managing
Committee for Section, consist-
ing of seven members of the

(1

existing Radio Transmitters'
Society Conimittee, three mem-
bers of the existing Transmit-
ters' and Relay Section Com-
mittee, the President and Hon.
Sec. of the Radio Society of
Great Britain being also ea -
officio members.

(c) The *Radio Society of
Great Britain undertakes to
co-opt on to their Council two
Members of the. Joint Manag-
ing Committee, when formed.
The Joint Managing Committee
to nominate three persons from
whom the Radio Society of
Great Britain Council will
choose two.

(d) Dr. Eccles personally
undertakes to propose the elec-
tion of Captain Eckersley as
a Vice -President of the Radio
Society of Great Britain.

(e) The Radio Transmitters'
Society and Radio Society of
Great Britain both agree that
mutually satisfactory arrange-
ments will be made whereby
Members only pay one subscrip-
tion, and that existing subscrip-
tions to either or both Societies
will be credited to Members.

EDITORIAL COMMENT,
We have been asked to insert the above announcement of a meeting of the Radio Transmitters'

Society. We do so with great pleasure, because it shows that there is a genuine desire for both the
Radio Society of Great Britain and the Radio Transmitters' Society to meet together and the latter
to become absorbed by the former.

It is true that when the Radio Transmitters' Society was first formed, we said that it was
foredoomed to failure if it persisted in a separate existence. This remark, we believe, was treated as
a challenge, and some even treated it with self-satisfied scorn. The last few months have seen the
resignation of the committee of the Radio Society of Great Britain, the disappearance of the British
Wireless Relay League, and now the Transmitters' Society is to consider a proposal for amalga-
mation with the Radio Society of Great Britain. All this indicates a new spirit which, we have,
perhaps, helped to encourage-the spirit of broad-minded strength, the unity of control, this control to
be in the hands of a duly representative assembly.

In the case of the Transmitters, we have constantly advocated amalgamation ; we believe that the
Radio Transmitters' Society, whatever they think of us, comprises most of the best transmitters in,
the country. If they amalgamate we are not sure that it is not they who are absorbing the Radio.
Society section, and not the other way round. Nevertheless, for the general good, we believe that they
will be doing the right thing if they will sacrifice their individual name and help to strengthen the
Radio Society of Great Britain. We commend the scheme of amalgamation as being a generous,
honourable and commonsense move, and they will gain, rather than lose, dignity in agreeing to
help the common cause.

7
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(9 A few notes of general interest to the experimenter and home constructor. a
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IN my notes recently I
referred to the difficulty which
arises, when using primary

cells to supply dull emitters, by
the drop in voltage upsetting such
adjustments as reaction. There
is a still more important point to
be considered when using primary
cells in multi -valve sets fitted
with dull emitters. Let us
assume we are dealing with large
primary cells giving t.5 volts on
open circuit. When such eels
are discharging through a single
valve, the voltage will drop
several points and will remain at
this figure, as explained last
week, for the duration of reason-
able discharge. Let us, however,
switch on a second valve - the
current taken from the cells
thereby being doubled. A further
drop in voltage will take place
and with each additional valve
we shall drop a few more points.
Naturally we provide sufficient
cells in series (together with a
filament resistance or resistances)
to compensate for this drop in
voltage when switching on
further valves. The trouble
arises when, having adjusted the
filament resistances so that an
adequate voltage is given to each
valve, when several valves are
alight, we switch out several
valves leaving, say, only one.
The voltage applied to this valve
will now be much higher than is
desirable and may quite likely
burn out the valve or destroy its
useful properties.

It must not be forgotten that a
dull emitter can frequently. be
rendered useless by applying too
high a voltage  to its filament,
although this voltage may not be
sufficient to burn it out. Thus
we may have two valves side by
side both looking the same, both
with their filaments alight at the
same brilliance (or dullness) yet

one may be efficient and the other
useless. The reason is that the
excessive voltage may have
caused the thorium coating of
the filament to be driven off.

Experimenters who like to
listen for distant broadcasting
may be reminded that the German
broadcasting station at Koenigs-
wusterhausen can generally be
heard on Sunday mornings be-
tween to a.m. and I2 a.m.
Apparently it works between
to a.m. and ii a.m. on 4.,000
metres and ftetween 1 i a.m. and

2 a.m. on 2,700 metres (just
above the Eiffel Tower adjust-
ment). The modulation is poor
and a good portion of the pro-
gramme consists of gramophone
records, of which the needle
scratch can be heard quite
plainly. . The other Sunday
morning I listened to this trans-
mission and heard it quite clearly
all over the house on a loud-
speaker, using two stages of
high -frequency, detector and two
note magnifiers. It was com-
fortably audible in the room with
only one 'note magnifier. Just
prior to this I had heard at least
two transmissions taking place
simultapeously on a wavelength
of 2,400 'metres. I was not able
to identify these transmissions as
there was a lot of interference,
and even without this I doubt
whether they would have been
clear enough to understand what
was being said. The Eiffel
Tower transmissions are parti-
cularly good in quality lately. It
is not generally known that all
the telephony at the Eiffel. Tower
is done with a single valve of a
pattern practically unknown in
this country. It is known as the
Holweck -and possesses the
advantage that one can change
the filament, should it burn out,
in a moment.

255.

Those readers who have built
the STioo circuit from my.
design in the July issue of
Modern Wireless are recom-
mended to try connecting the
earth wire, not to the ordinary
earth terminal, but to the nega-
tive low-tension terminal.. The
set when thus connected becomes
more stable when used with
telephone headpieces, and it will'
generally be found that there is
not much, if any, reduction in
strength. When connected in
this way, it is possible to take
very long leads from the tele-
phone terminals, so that a loud-
speaker can be operated in
another part of the house, a very
useful arrangement when some
member of the family is ill and
still wants to hear the broadcast
programme. If you are fortunate
enough to possess two loud-
speakers, try connecting them in
series in this way, one being in
the room where you are using the'
instrument and the other in the
distant part of the house.

A loud -speaker can be quickly
improvised from one of the,.
popular electric fires in which a
heating element is placed within
a copper bowl. Practically all:
of these are made so that the wire,
protector can be lifted off and the -
heating element pulled out of the.
socket, thus leaving the: bowl,
clear. If this js ,done a single
telephone earpiece ..can be sus-:
pended in the' bowl at a point,
found by trial whereupon the -
sounds will be very considerably
amplified, often quite enough for
a small room.

ERRATUM.
Referring to the advertisement of Messrs. S.
G. Brown, Ltd., appearing on page vii,
of Vol. 3, No. 6, we are informed that the
paragraph commencing " If you could only
look inside the .

.
. .", contains a printer's

error and should read "If you could only
look inside the business end of a Brown loud-
speaker you would find a "CONICAL
aluminium diaphragm of the thinness of
paper," and not . . . " you will find a
comical aluminium diaphragm . . .", as

stated therein.
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Fig. 1.-The receiver connected to the frame aerial.

TT
HE novel feature of the
one -valve receiver to be
described in the present

article :s that, when the specially -
designed frame aerial is used, no
other coils are necessary. All the
inductance required - -is- provided
by the windings on the frame
aerial and -tuning is accomplished
by means of two ' variable con-
densers on the panel. The work
of the receiver is not confined,
however, to frame aerial recep-
tion. A simple three -plug coil
may be 'used in lieu of the frame
aerial and ConnectiOn made to an
outside aerial, tuning again being
accomplished by means of the.
two concensers. '

Fig. 3 shows the circuit
diagram as used for frame aerial
reception. It will be noticed that
an earth connection is indicated.
Although the earth connection
may be omitted in some cases,
stronger signals are in general
obtained and the set is much
more easily managed when an
carth connection is employed.

The Frame Aerial
The wooden franiework of- the

frame aerial was made from two
lengths of wood each 3 ft. long
and a in. square in section. ' In
Order to clamp the two wooden
struts securely- together at right
angles, a cut i in. deep and- in.
wide was made right across each
strut in the' centre (see Fig. 4).
To take the wire on the fraine,
ten saw cuts were made at each
of the four ends of the struts.
These saw cuts were cut straight
across the wood by means of an
ordinary hand saw and they were -
spaced in. apart. Four pieces
of three-ply wood, each 6 in.
long and in. wide, were cut
ready to screw over the saw cuts
after the wire had been wound
on the frame.

A simple and effective base for
the frame aerial was found in one
of the small circular stands
which form the base of a familiar
type of shop window fixture. The
bottom end of what was to be.
the .vertic:d strut of the frame

The " C.R.
By E. H. Chapman, N.

In the following article Dr. Ch
adaptation of his im4

tt

aerial was made circular for
xi- in., so as to fit fairly tightly
into the circular hole in the bash
stand. There was .no necessity
to secure the vertical strut by a
screw underneath, since the frame
aerial stood firmly and rigidly
when placed with the circular
end of the vertical strut in the
hole in the stand. There was
also the advantage that the frame
could be rotated without rotating
the stand. Fig. 4 shows how
the vertical strut of the frame
was prepared. The horizontal
strut only differed in having no
circular end.

Fig 3. The Circuit.

Fig.4.-Details of the vertical strut of t
the frame aerial.

After the two cross struts had
been screwed together, a circular
piece of ebonite of about 31 in.
diameter was screwed on to the
frame at the centre. Four screws
were driven through the ebonite,
one into each " spoke " of the
frame, thus making the frame
very rigid. This ebonite disc
carried three valve sockets, as
shown in Fig. 5.

There were in reality two coils
of No. 22 D.C.C. wire on the
frame. For the first '5 turns
commencing from the inside, the
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Receiver
4., D.Sc., Staff Editor.
t

Oman describes an interesting
ved Reinartz tuner.

" aerial " coil and the " grid ",
coil were wound on simul-
taneously into the same saw cuts.
The " grid coil was then con-
tinued alone for the remaining
5 turns. When the two coils had
been wound on to the frame, the
four pieces of three-ply wood
were screwed in position over
the saw cuts, thu$ eliminating
the possibility of the wires
coming out of the saw cuts.
Fig. 5 indicates how the ends of
the two coils were connected to
the valve sockets on the ebonite
disc. It should be noted that the
letters A, F and G; used in Figs.

10Pw.0 iI0
es

J
50

I

Is0I

END OF
GRID COIL
END OF AERIAL
COIL.

START OF

START
OF AERIAL
COIL.

A

Fig. 5. Illustraeng how the ends of
the coil are connected to the valve legs

.3, 5, 6 and 7, all correspond and
indicate connections.

The Connecting Lead
Quick connection between the

frame aerial and filo, panel was
provided for by a connecting
lead made of three lengths of
flex each a yard long. At either
end of the lead, the three lengths
of flex were soldered to valve
pins mounted on thin strips of
ebonite 31 in. long and 1 in.
wide, as shown in Fig. 6. To
conne( the frame aerial to the

Fig. 2.-The set arranged for use with an outdoor aerial.

panel -all that was necessary was
to plUg one end of the lead into
the valve sockets On the ebonite
disc of the frame aerial, and the
other end of the lead into the
three corresponding valve sockets
on the panel. By reason of the
spacing between the valve pins
at the ends of the leads and
between the valve sockets mis-
takes in connections were im-
possible. The complete aerial
and the connecting lead- are
shown clearly in Fig. i, which
is a reproduction from a photo-
graph.

The Cabinet
The outside measurements of

the cabinet into which the receiv-
ing set was built were :Length,

in. ; width, 8 in. ; height,.
ti in. The sloping front and the
narrow top of the cabinet were
hinged in two places in such a
way that, when the cabinet was
opened, the front and top formed
a wide, flat shelf. This was
found very convenient to use as
a platform on which to place the
frame aerial within easy reach.-
- The ebonite panel of the cabinet
was to in. long and 61 in. wide.
It was fitted horizontally at a
height of 6 in. above the base of
the cabinet. In such a position,
a valve could- be left in the valve

holder and the cabinet closed
without the valve being ,touched
by the sloping front. The design
of the cabinet is shown in Fig. i,
which is reproduced from a
photograph of the set as used
with the frame aerial.

The Panel
Fig. 7 shows in plan the top

of the panel. An outside aerial
terminal, earth and battery ter-
minals were provided for at the
back of the cabinet by five ter-
minals mounted on a strip of
ebonite to in. long and II- in.
wide. The shafts of the terminals
protruded through holes in the
back of the cabinet to the inside,
where connections were easily
made to them. These connections
are indicated in Fig. 8.

The component parts mounted
on the panel were-

Two variable condensers each
with 14 rotating vanes,

Valve holder made of 4 valve
sockets,

Grid condenser 0.0003 p.F,
Grid leak, 2 megohms,
Filament resistance,
TWo 'phone terininals; and
Three valve sockets for con-

nection to frame aerial.
Fig. 8 shows all panel connec-
tions. The sketch is made from
the actual panel placed in an
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upright position, the battery ter-
minal strip being- in position on
the back of the cabinet under-
neath. All the component parts,
together with the cabinet were

6.-Details of the connecting
lead for frame aerial use.

specially supplied by Messrs.
Peto Scott Ltd., and they were
so selected that connections were
all possible without the use of a
soider:ng iron.

Use with Outside Aerial
For use with an outside aerial,

coils may be made on the lines
of those. described in Modern
Wireless. Vol. 1. No. 8., page
586. Fig. .2 is a reproduction of
a photograph of the set arranged
for use with an outside aerial.
The coil Shown in the photograph
was of the basket -type, wound

Fig, 7,-Plan view of .the panel.

on a circular cardboard former
of 2 in. radius The winding,
however, was somewhat different
from that of any previously -
described coil. The' " aerial "
coil consisted of 20 turns of
No. 24 enamelled wire, the
" grid " coil consisted of 40
turns of 24 D.C.C. wire. First

of all, 4 complete turns of the
" grid " coil were wound on the
farmer, then 2 complete turns of
" aerial " coil, then 4 more com-
plete turns of " grid " coil, then
2 of " aerial," and so on. The
completed coil was mounted on
a piece of ebonite the same size
as those used for the connecting
lead, and having three valve pins
mounted and spaced in the same
way. The connections of the two
coils to the valve pins were
exactly similar to those indicated
in Fig. 5 to the valve sockets in
the central ebonite disc of the
frame aerial. Such a coil as

F-
iti
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FRONT OF

in Fig. 7. The earth connection
is, of course, retained.

Results
With the frame aerial in use,

as shown in Fig. 1, the London
bnadcasting station at a distance
of 14 miles comes in with excel-
lent telephony strength. There
is a marked purity of tone about
the telephony so reteived. By
careful tuning and adjustment of
the filament current, Bourne-
mouth and Newcastle have been
heard distinctly and the " carrier
waves " of some of the other
broadcasting stations have been

PANEL

TEL.®
READ" CONDSB

MOVING
VANES

A IF G
®

VALVE SOCKET

GRID CIRCUIT
TUNING
CONDEN 5ER

GRID
CoNDS!

STANCE G.L.

E
L T. p H.T.- -

BACK OF PANEL

Fig. 8.-The

that shown in 2 will cover
wavelengths from about 35o to
4so metres.

When an outside aerial is to
be used with the receiver, the
three -plug coil described above is
placed with its valve pins in the
three valve sockets on the panel,
as shown in Fig. 8, and the out-
side aerial is connected to the
" outside aerial '' terminal,
shown in the wiring diagram and

wiring diagram.

OUTSIDEAERIAL

F -I
w

picked up. Considering that the
set is neither super -regenerative
nor super -sensitive, these results

.are encouraging, especially when
the simplicity of. construction and 
of tuning is considered.

With an outside aerial and the
three -plug coil described in this
article, 2L0 at 14 miles is loud
enough to operate a loud-
speaker so as to be heard with
comfort over a fairly large room.

THE " MODERN WIRELESS BIRTHDAY NUMBER
The February -Issue of " MODERN WIRELESS " contains, in addition to many other interesting and attractive contributions,

the following articles
An All -Wave 3 -valve Receiver, using Dull -emitter valves.
Experiments in Stable H.F. Amplification.
A visit Ito a great German high -power station.

OUT ON THE FIRST OF THE MONTH
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Broiadcas:tin8 News

LONDON.-There seems to be
some perturbation at the

B.B.C. Headquarters as to the
exact kind of Women's Hour
which should be transmitted,_ and
an influential committee of di4-
tinguished ladies has been formed
to decide what best to do.

0 0

People in Edinburgh are
greatly cheered on account of
Capt. Eckersley having stated
that the London -programmes will
be relayed to them, instead of all
Glasgow programmes. It is
hoped that the Edinburgh
musical authorities will place all
their facilities at the disposal of
the B.B:C. for broadcasting local
concerts, which in turn might be
relayed elsewhere.

0 0
.

'The broadcasting of Church
services. seems to have created a
disturbance in religio'us circles.
SoMe people say that it is the
best thing that the B.B.C. has
ever dbiie, but others seem to
think that it will ring the death
knell of evening services in
churches. As a matter of fact,
the probability is that many
people will listen to a broadcast
service who have not been to a
church for,years, and attendande
at the church service will revive
a forgotten practice. It can be
taken for granted that there will
be -rrionthly services broadcast
from 2L0 in future.

0 0

We were somewhat dis-
appointed with the 3rd Act of
Verdi's " Othello," recently re-
layed from Covent Garden Opera
House. We haVe no fault to find
with the production or artistes in
any way, but is it not the fact that
such ultra -dramatic operas as
this are not ideal for broadcasting
purposes, for the hisses, screams,

groans, trampling and scuffling
incidental to these highly pitched
,operas come over to us in,a very
exaggerated form?

0

Forthcoming Events
JANUARY.
,3oth (WED.). - Orchestra.' Mr.

Robert .Naylor, tenor. Mr. Lloyd
Chandos. Mr. William Robinson,
humorous pianologues.

3ist (Titutts.).-7.3o, Mr. Harry
Mercer, entertainer. 8.30, Mr.
Maurice Cole, pianist, and Mr.

TRANSMISSIONS
Call -Sign Wavelength

LONDON PLO 365 metre,
ABERDEEN 2BD 495

BIRMINGHAM ..SIT 475

BOURNEMOUTH 6BM 305 ,.

CARDIFF 5WA 350

GLASGOW 582 920

MANCHESTER ..2ZY c.73

NEWCASTLE .5N0 400

TIMES OF WORXI.VG.
*.-eekdays 3.r.0 to 4.30 p.m. aid 5.0

to 10.30 p.m. G.M.T.

Thodays.... 3.0 F.m. to 5.5 p.m. aal
8.30 to 10.30 p.m. G.M.T

6-,

01"rc

Rex Palmer will give a Piano-
forte and Vocal Recital. Dance
Music from Savoy Hotel.

FEBRUARY.
1st (FRI.).-Orchestral Programme

by Mr. James Stewart, pianist;
Miss Gladys Merridew, enter=
tainer, and Mr. David Opendhaw,
baritone.

2nd (SAT.).-Dance Music. " The
Two Wranglers," in a Humorous
Interlude. 8.30, Acts I, 3 and 4
of " La Boheme,!' relayed from
Covent Garden.

3rd (Sum.).-Symphony Concert,
S.B. from Bournemouth. 5, The
" Children's Corner," S.B. from
Newcastle. London Wireless
Orchestra.

4th (MoN.).-Svmphony Concert,
- conducted by :Sir. Julius Harrison,
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English composer. r. Jack
Rickards and Miss Violet Stevens,
" The Scandalmongers,'1 will
entertain. Orchestra.

5th (TuEs.).--7" The Lion's Re-
venge," played by Aunt priScilla.
Chansonette - Concert Party.
H.M. Royal Air Force, Band.

0

AB ERDEEN.-Induction
played a strange trick on an

Aberdeen reporter the other day
and incidentally prOvided listeners
with an unrehearsed " turn."
An opera was being' relayed from
Covent Garden via Glasgow
when, mingled with the music
and quite distinctly, came a man's
voice with a pronounced Aberdeen
accent, relating a strange tale .of
" Arles," his entire message
being broadcast. For once induc-
tion provided an entertainment
as welcome as it usually is the
other way.

0 0 0
Forthcoming Events.
JANUARY.
3oth (WFD.)'.-:-Jazz Night. Talk bY

Mr.- George' Milne on ". HOW
Postage Stamps are Printed."

3tst (Thtts.).-Classical Night.
FEBRUARY.
 1stinstrumental Night.

S.B. from London.
2nd .(SAT.).-Scotch Night. S.B.

from London
3rd (SUN.).-S.B, . from Bourne-

mouth. Address by the Rev.
MacIntosh Mowatt.

4th (MoN.).-S.B. from London.
5th (TuEs.)-. - Plantation Songs,

Jokes and Melodies, by Murray's
Mississippi Minstrels.

0 0

BIRMINGHAAI. - " Auntie
Phyl " of 5IT did a very

happy thing when she created
Snookie " of the* Children's

Corner. He has achieved a won-
derful popularity. His adven-
tures are to be chronicled in book
form, and a local organist has
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composed a " Snookie Suite "-
a little work which is delightfully
whimsical. The first number was
played during the radio -panto -
review, " Singbad the Wailer,"
which 51T broadcast a week ago.
Much more could be written of
Singbad if space permitted. The
American broadcast transmission
which was suddenly switched on
in the midst of the pantomine was
" faked " by the studio engi-
neers, but with the heavy mush
of atmospherics and the barking
of Morse, it was so realistic that
many listeners must have been
completely duped !

0
Forthcoming Events
JANUARY.
3oth (WED.). -3.3o, Paul Rimmer's'

Orchestra. 7.3o. Mr. Frank Can -
tell, violin recital. 8, Mr. A. R.
PagT, rid.Inst.Met.' on " Alu-
minium and Its Uses." Mr.
Percy Edgar in a Chevalier Re-
cital. Station Repertory Co., in
Plantation Melodies and Negro
Spirituals.

31st (ThuEs.).-3.30, Station String
Quartette. 7.35, Orchestra.

FEBRUARY.
1st (Fa1.).-3.3o, Paul Rimmer's

Orchestra. 7.30, Station Orches-
tra in Special Request Items.
Mr. Joe Longmore and Mr.
Neville Bosworth, entertainers.

znd (SAr.).-3.3o, Kiddies' Concert.
7.15, Metropolitan Wireless Band.
Mr. Herbert Aldridge, Dramatic
recital. Mr. John Hingeley,
" Tales and Legends of the
Midlands."

3rd (SUN.).-S.B. from London.
Children's Concert, S.B. from
Manchester. Evening Pro-
gramme by the Station Repertory
Choir, Orchestra, Mr. George
Dillon, flute soloist, and Mr.
Harvey Smallwood, Cor Anglais.

4th (MoN.).-3.3o, Paul Rimmer's
Orchestra. 7, S.B. from London.

5th (TuEs.).-7.30, Grey's Concert
Party.

El 0 0

BOURNEMOUTH.

Forthcoming Events
JANUARY.
3oth (WED.).-Scotch Night. The

" 6BM " Operatic Chorus. Mr.
F. M. Coppendale, Piper.

31st (fnuxs.).-The Aerials Concert
Party. Mr. Howard Stay, D.B.,
E.A., Talk on Esperanto.

FEBRUARY.
1st (Fat.).-S.B. from London.
znd (SA1.).-S.B. from London.

3rd (Sux.). - Orchestra. First,
Second and Third -Movements
from " Trio for Two Flutes and
Cor Anglais."

4th (MoN.).-Welsh Night.
5th (Tuns.). - Crystals Concert

Party. 7.3o, S.B. from London.

0 0

CARDIFF.-Cardiff has again- been entertained by the
Band of the Royal Air Force,
whose performances are always
much appreciated in this district.
Their rendering was excellent,
and the " blasting," so often
noticed in the transmission of
brass bands, was conspicuous by
its absence.

The speech by the Right Hon.
Stanley M. Bruce, Prime Minister
of the Commonwealth of
Australia, at the dinner given in
his honour by the Australian
Natives' Association, which was
relayed from the Hotel Cecil,
gave considerable dissatisfaction.
Half an hour of that kind of thing
is quite enough.

0 0 0
Forthcoming Events
JANUARY.
3oth (WED.).-Dance Night. Mr.

Archie Gay, vocalist. Mr. Robert
Godding, saxophonist. Orchestra.

31st (Ttnats.). - Mr. Seymour
Dosser, tenor. Mr. Launcelot
Dosser, baritone. Chat by Mr.
John Phillips, J.P.

January 30, 1924

FEBRUARY.
xst (FRI.).-Choral Night. Chat

by Councillor Arthur Jenkins.
2nd (SAT.).-Miss Olive Williams,

soprano. Chat by Mr. T.
Howard Coath, F.A.A.

3rd (SuN.).-Rev. Dr. Hopkin
James. Selections from Wagner.

4th (MoN.). - Nettlefold's Silver
Band.

5th (TuEs.).-King John.

GLASGOW. -

Forthcoming Events
JANUARY.
3oth (WED.).-Modern British Com-

posers' Night.
3ist (Thuas.).-Request Night.

FEBRUARY.
ist (FRI.).-Story Recital Night, by

Mr. Percival Steeds.
2nd (SAT.).-A Triumph of Mont-

rose.
3rd (SuN.).-Rev. Fergus Ferguson.
4th (Mox.).-S.B. from London.
5th (TuEs.).-Popular Orchestral

Night.
0 0

MANCHESTER.-2ZY con-
tinues to add to its musical

laurels, and one could hardly
listen to the orchestral and
choral concerts without being up-
lifted by the beauty of the music.
S. Coleridge Taylor's delightful
little " Tale of Old Japan " was
exquisitely rendered by the 2ZY
augmented orchestra and chorus.
In the short space of an hour one

Our photograph shows, reading from the left, Mr. Kenneth Kent,
Mr, Hignett, Mr. Whitman, Miss Joyce Kennedy, Mr. Van.
Damin, and Mr. Nigel Playfair, broadcasting from 2L0 " A Comedy

of Dangers." Note the apparatus which made the noises.
260
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had almost learned to love poor
little Kimi, whose tragic death
draws the tale to a close. Of
Beethoven's Choral Symphony
which followed, we cannot speak
too highly. By the time the
second movement was reached we
felt in a nobler atmosphere, and
this was maintained throughout
the third and fourth movements.
The grandeur of the music was
most telling, both instrumental-
ists and choir working well to-
gether and producing a united
and harmonious blend.

0
Forthcoming Events
JANUARY.
3oth (WED.). -3.3o, 2ZY 'Trio.

6.3o, Organ Recital. 8, St.
John's (Weaste) Wesleyan Prize
Choir, in Glees and Sacred Music.
The Sirfessor. Mr. T. H. Mor-
rison, solo violin. Mr. T. A.
Coward, M.Sc., on " Birds and
the First Sign of Spring." ro.ro,
Spanish Talk.

31st (THURS.).-S. B. from London.

FEBRUARY.
1st (Fru.).-Popular Orchestral

Programme.
2nd (Sxr.).-Ivy Davies' Concert

Party.
3rd (SUN.). -3, S.B. from London.

8, Talk to Young People, by Mr.
S. G. Honey. 8.30, Rev. Clifford
Harley, of the South Manchester
Society of the New Church. 8.30,
Besses o' th' Barn Band.

 4th (MoN.).-3.3o, 2ZY Trio. 6.35,
Boys' Brigade News. 6.40,
French Talk. 7.3o, S.B. from
London.

5th (TUES.).-3.3o, Concert. 7.45,
2ZY Orchestra. , Miss Evelyn
Belleisie, soprano. Miss Rachel
Hunt, contralto. 8.45, Persiflage,
by Mr. Percy Phlage. S.B. from
London: -

0 0 0

NEWCASTLE.-We .are for-
: tunate enough to have an
Assistant Station. Director in the

person of Mr. R. C. Pratt, who is
himself a keen wireless experi-
menter. We were very glad the
other evening to hear him giving
kl kiddies a chat on wireless
matters during the " Hour," and
we believe that the boys at least
will greatly appreciate chats of
this kind. Incidentally, it is
interesting to learn that a large
number of adults listen both to
the Kiddies' Hour and to the
Scholars' Half Hour,

0 0 0

We have heard varied opinions
regarding the amount of simul-
taneous broadcasting transmitted
recently, but at present there is
unanimity, and every listener is
an " Oliver Twist," since the
operatic transmissions recently
have come through most excel-
lently.

0 0 0

Forthcoming Events
JANUARY.
3oth (WED.). -3.45, Mr. Ernest

Sharp's Trio. Mr. Tom Sher-
lock, baritone. 7.30, Orchestra.
Miss Muriel Sotham, contralto..
Miss Rosina Wall, violin. Mr.
Tom Sherlock, baritone.

31st (ThuRs.).-3.45, Mr. Dan
Jacobs, euphonium. Miss Greta
Young, mezzo.

FEBRUARY.
1st (FRI.).-3.45, Mr. S. Oppen-

heim'S Piano Quartette. 7.30,
Orchestra.. Mr. H. Yeman
Dodds, pianist. Miss Hilda
Rood, contralto. Mr. Adam
Nockles, tenor. Mr. Babbs,
violin.

znd (SAT.). -3.45, Miss Florence
Farrar, pianist. Mr. Dan Jacobs,
saxophone. Miss. Greta Fottrell,
soprano. 7.30, Orchestra. Mr.
Geo. Bainbridge, baritone. Mr.
F. Charlton, entertainer. Miss
Lilian Coburn, soprano. S.B.
from London.

3rd (SUN.). -8.3o, Bijou Orchestra.
Newcastle Cathedral Quartette.
Rev. A. E. Cornibeer, Address.

4th (MoN.).-3.45, Miss Rosina
Wall's Trio.

5th -(TUEs.).-3.45, Mr.-- W. A.
Cresse, clarionet. Mr. Jack
Cairns baritone. 7.30, Orches-
tra. Miss Lilian Rowell, con-
tralto. Miss Muriel Robins,
'cello. Mr. William Beveridge,
tenor.

0 0

SFIEFFIELD.-There is a live-
lier interest in the relay station

as a personal entity, now that
things are beginning to progress
with more rapidity. Mr. H. C.
Head-Jenner as Director An-
nouncer has taken up his duties
and promises an " uncle " and
" auntie " for the kiddies, and
occasional broadcasting direct.
Capt. West has conducted experi-
ments in receiving by wireless
instead of land line for relaying
purposes, and the latest showed a
distinct increase in power,
though not in clarity.

Simultaneous Broadcasting
Events

JANUARY.
3oth (WED.).-B.B.C. Dramatic

Critic.
31st (TnuEs.). - B.B.C. Music

Critic. Pianoforte and Song
Recital by Mr. Maurice Cole and
Rex Palmer.

FEBRUARY.
1st (Fra.).--B.B.C. Film Critic.

Vocal Programme S.B. to
Bournemouth.

znd (SAT.).-Major Tosswill : Rugby
International Prospects. " La
Boheme " Acts I, 3 and 4.

3rd (Sus.).-Light Symphony Con-
cert from Bournemouth.

4th (MoN.). B.B.C. Literary
Critic : Radio Association Talk.
Symphony Concert (all stations
exceptCardiff and Bournemouth).

5th (TuEs.).-R.A.F. Band, S.B. to
Bournemouth.

HAVE YOU A COMPLETE
LIST OF RADIO PRESS BOOKS?

A coloured folder containing data section, can be obtained
a complete list of the Radio from all Messrs. W. H.
Press books, and a useful Smith's London bookstalls,

and from the shops of all
booksellers displaying the
Radio Press showcard.
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WHEN one is working
with a pair of tuned
anodes, it is essential

that their inductances and con-
densers be very closely matched,
for if this is not done, search-
ing becomes a matter of con-
siderable difficulty. It is, of
course, absolutely necessary that
this should be done when both
condensers are operated simul-
taneously by the same knob, but,
even if they are not, matching
effects a great saving of time and
trouble and much improves the
working 'of the set.

If one can afford to go to a
firm which makes precision in-
struments, matched condensers
can, of course, be obtained; but
the majority of amateurs either
make up their condensers from

To ANODE

parts or pyrchase ready-made
instruments that are compara-
tively low priced. Here the dif-
ference between a pair may be
quite big. As an example of how
large it may be, I may say that
I recently had two alleged o.oco3
,uF condensers calibrated ; one of
them had a maximum capacity
of 0.00027 µF, the other one of
0.00032 µF. This difference of
0.00005 µF is quite sufficient
to make their settings differ
considerably for a particular
frequency.

Fortunately, -it is not a very
difficiilt matter to adjust conden-
sers until their capacities are
almost exactly matched. Fig. a

shows a simple way of discover -
whether there are great differ-
enCes between them. By means
of a double -pole change -over
switch the two condensers are so

'Wired that either can be thrown

into parallel with the A.T.I. of
the receiving set. A transmis-
sion is then tuned in with one of
them-commercial stations on
300 or 600 metres, direction -
finding 'stations on 45o, and air
stations on 900 metres are all
very useful for the purpose, since
there are very few moments of
the day when something is not
to be picked up on one of these
wavelengths.

E
Fig. I.

Figs. 1, 2, 3, 4. --Illustrating the
various methods of matching the

condensers and anode coils.

Cl

L

To H.T +

C2

To ANODE L2

As soon as the setting of con-
denser Na. 1 has been noted, the
switch is tarried over and the
same transmission is tuned in
exactly with No. 2. Compari-
sons on more wavelengths than
one should be made to see
whether the difference between
the two is regularly maintained
as the plates are more and more
fully meshed. If one of them
shows a very irregular rise 'of
capacity from minimum to maxi-
mum; it should be rejected as
useless, unless it can be improved
by centering up its spindle,
straightening its plates or some
other simple process. It will
usually, however, be found that
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one condenser has a higher
capacity than the other at all set-
tings. In this case we can pro-
ceed with the task of matching
them. This can, of course, be
done in either of two ways; we
can reduce the capacity of the
larger or increase that of the
smaller. The experimenter must
decide for himself which of the
two is the more desirable method
in view of the wavelength that
he wishes to cover with the set
of inductances to be used.

Should he decide to reduce the
capacity of the larger, he should
begin by removing the top fixed
plate and testing the two con-
densers together again. If the
reduction so made is too great,
he should replace this plate, hav-
ing first of all enlarged the semi-
circular opening on its inner edge
by cutting away some of the
metal. He can then continue to
reduce the size of this plate
until the two condensers work
perfectly together.

A small increase of capacity
may be effected by raising the

E

value of the dielectric between
two plates. The top plate should
be removed, a sheet of a .00z -in.
thick ruby mica being fixed to its
under side by means of shellac.
If this is not enough, other
plates may be treated in the same
way, there being in most conden-
sers a sufficient clearance between
plates to allow for this. Final
small adjustments may be made
by so covering only a narrow
segment of one plate.

Having dealt with the con-
densers, the next step is to tackle
the coils. Basket coils have long
been branded with the stigma
that they are most difficult to
duplicate. I have, however,
found them most satisfactory for
tuned anode work if they are
matched in the way 'to be
described. Not the least of their
advantages is the 'very small
degree of coupling, leading to
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almost no interaction, which
takes place when -they are so
mounted that they stand edge on.
Other types of inductance can be
used, but baskets are the easiest
of all to match by this method.

Begin by making up or pur-
chasing a pair of coils, both
makes above the right size. I
usually buy those coils which can
be obtained in sets of seven for
2s. 6d. or so, and select two
which are obviously too large in
their present condition for the
purpose required. The outer end
of the winding is then undone,
and the coil is mounted as the
inductance of a single tuned
anode, as shown in Fig. 2. The
" in " end is taken to the H.T.+
terminal; the " out " end can be
gripped by a spring clothes peg
which also makes contact with
the anode terminal. One then

strips off turns until a station of
suitable wavelength can be tuned
in with an appropriate setting of
the condenser, which' should be
one of those already matched.
This having been done, the
" out " end is passed through
one of the holes left by the
" spokes " and made fast. The
coil is then mounted in whatever
way one prefers. Fig. 3 shows
the way in which the coil just
finished (L1) and the one to be
matched with it are next wired
up. If preferred, they can, of
course, be placed, in the same way
in the tuned anode circuit. A
station is tuned in with Lt in
circuit; L2 is then thrown in,
turns being stripped off it in the
way already described, until the
clothes -peg contact brings in the 
station without any alteration in
the setting of the A.T.C.

Constructing Cheap Wander Plugs

THE plug described in this
note has several novel
features which should

appeal to the reader, namely, its
simple construction, its efficiency,
and finally, nearly all experi-
menters will have by them the
parts required. The cost en-
tailed in making these plugs is
approximately id. each, as com-
pared to approximately 3d. each
if bought.

The components required con-
sist of a valve pin and two nuts,
a piece of ebonite tubing (I in.
bore), and some sealing wax. A
piece about half -an -inch long is
cut from the ebonite tubing to
form the insulated portion of the
plug. The inside diameter of the
tubing must be i in., so that a
nut from a standard valve pin,
which is invariably 4 B.A., can be
fitted tightly into the tubing in the
following manner.

Warm the end of the ebonite
slightly so that the tubing is
made to expand, force the nut

into the end of the expanded
tube and allow to cool. As the
ebonite gets cold it will con-
tract and therefore firmly grip
the nut. The remaining nut on

Wireless WeeKly
Before this second coil is finally

mounted a further test, which
enables fine adjustments to be
made, should be conducted, as
shown in Fig. -4. The coils with
their condensers are wired with
the help of a D.P.C.O. switch
into a tuned anode circuit, 'and
any final small adjustments neces-
sary are made to ensure that the
circuits are so nearly matched
that any difference that there is
between them is negligible. The
coils with their condensers can
then be placed in the position in
the set in which they are in-
tended. They will be found to
work excellently together so long
as valves of like capacity are used
in the two units, and provided
that each is wired with equal care
to reduce capacity between leads
and components to a minimum.

R. W. H.

valve pin as shown in Fig. i (B).
Red and black sealing wax is

used for this purpose in order to
distinguish positive and negative
plugs. .

The finished plug, is shown in
Fig. 2. It may be of interest to
readers to know that the original
plug- described was made from
the holder of an old fountain pen

aaiioiiiiaJi
.aturrrirria

TITPPPP1

VALVE PIN B

Figs. 1, 2, 3.-Giving details of the plug, together with the
appearance of the finished article.

the valve pin is now screwed up
as far as it will go (Fig. z (A) ).

Sealing wax is used to fill up
the open end of the tubing, but
before doing this the valve pin
should, be screwed as far as it will
go into the holder, so that when
the cavity is filled with wax this
latter will grip the thread on the

COMING NEXT WEEK

of the desired dimensions, and
this proved equally as good as
ebonite tubing.

Fig. 3 shows the complete con-
nection with the plug at one end
and a spade terminal at the other,
insulated flex being used to con.
fleet the two.

G. T. K.

In our next issue the eagerly -awaited further details of the OMNI-CIRCUIT RECEIVER will be given in a series of
special articles by JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. The fullest constructional details and instructions

for the use of the instrument will be given.
In the same issue will commence a aeries of constructional articles of especial interest to beginners on

" AN EXPERIMENTER'S UNIT RECEIVER."

ORDER YOUR COPY IN ADVANCE
263



Wireless Weekly

Pull -push Amplifying Circuits
AMETHOD of amplification

which dates back some
seventeen years, but which.

has not been apparently much
used in experimental reception, is
that illustrated in Fig.. I. The
Western Electric Company have

A

B

T3

Fig. 1.- The " push-pull" amplifier
circuit.

used this system of amplification
very extensively, and it must not
therefore be set aside merely as
an interesting idea from a tech-
nical standpoint.

It will be seen that there are
two valves used to carry out am-
plification. The valves are so
arranged that when the incoming
currents, at a given instant, cause

IN contemplating " wireless "
as a profession, would-be
candidates, parents or

guardians should very carefully
examine the prospectuses of the
various " Telegraph Training
Colleges," and thoroughly investi-
gate for themselves the possi-
bilities of engagements when
" training " is at an end.

At present the total number of
British ships licensed to carry a
wireless installation is approxi-
mately 3,388, while the approxi-
mate surplus of operators over
actual requirements is 2,898.

Before securing a position as a
marine wireless operator, each
candidate must pass the. P.M.G.'s
examination and secure his certifi-

_ cate of efficiency. At the present

the anode current of one valve
to increase, the anode current of
the other valve is decreasing.
The apparatus, such as a tele-
phone receiver or loud -speaker, is
actuated by the output currents
of both valves, these output cur-
rents being made to act in a sup-
plementary manner on the output
apparatus. Special transformers
might be employed for this pur-
pose, but in Fig. i four trans-
formers are shown in use-two
for the input circuit and two for
the output circuit. The grids, of
the two valves are, at any given
instant, of opposite sign, but the
output currents of the two valves
are made to act jointly on an
output apparatus. In Fig. 1, for
example, the terminals Y Z might
be connected to the grid and fila-
ment of another amplifying valve.

An arrangement which I would
like to suggest is the connecting
of a loud -speaker in the manner
shown in Fig. 2, choke coils
being- wed in place of the trans-
formers T5, T6, and T7, T8. If
no suitable chokes are available,
the secondaries of inter -valve
transformers will do perfectly

The British Marine
Wireless Service

[The following particulars will
prove of interest to those who
contemplate entering the wireless
profession.]
time the number of unemployed
persons holding the P.M.G.'s ist
class certificate in wireless tele-
graphy approximates to i,800.

Wireless operators' pay and
conditions of employment are
governed by an agreement
between employers and the Asso-
ciation of Wireless and Cable
Telegraphists, particulars of
which may be had from the Asso-
ciation of Wireless and Cable
Telegraphists at the under -men-
tioned address.
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xvell. The condenser C has a
capacity of about 2 microfarad,
but smaller values may be tried.
The choke coils recently de-
scribed in connection with choke
circuits may be advocated with
confidence.

I have not found any particular

B2.

iliii011111111111

L5

Fig. 2.-An interesting modification
of Fig. 1.

merit in the pull -push type of
amplifier myself, but, its. extensive
use by the Western Electric Corn-._
pany in America must have a rea-
son, and they claim that much
greater purity is obtained with
this circuit. We are always
pleased to hear from readers as
to their experiences with novel
or unusual circuits, and perhaps
they will communicate their re-
sults in this case.

The commencing salary for a
fully -qualified marine wireless
operator at present is 12S. 6d.
per month, while the maximum
salary after nine years' service is
£i8 !7s. 6d. per month. In
addition, and where applicable,
there are small allowances, such
as " Foreign and Extended
Voyage Allowance," " Shore
Allowance," " In Charge Allow-
ance," " Tanker Allowance," etc.
Complete, authentic, and up-to-
date information regarding all
aspects of the marine wireless
profession may be had free of
charge from the Association of
Wireless and Cable Tele-
graphists, Lennox House, Nor-
folk Street, Strand, London,
W.C.2.
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Apparatus
wewe have tested

Conducted by A. D. COWPER, M.Sc., Static Editor.

A eather-Cased Crystal set.
- . -

An elegant little crystal
receiver, the " Gledallphone,"
resernbling a travelling clock in
the external appearance of the
leather -covered case with its
snap -fastener, but containing an
effective B.B.C. crystal receiver
of the' sliding inductance type,
has been submitted for test by
the Birmingham Wireless Co.,
Ltd.

On opening the case the small
double ebonite panel carrying
aerial and earth terminals and
crystal -detector is exposed to
view, and a slider knob is acces-

sible in the centre. This slider
is fitted with a ball -hearing roller
contact, which on trial was found
to give exceedingly smooth
action and fine tuning.

The detector details met with
our approval, the crystal being
of good quality and easily re-
placeable, while the action of the
cat's -whisker holder was firm
and smooth. Two pairs of
'phone terminals are provided.

The instrument tuned from
below 3oo to nearly goo metres.
The signal strength on ideal'
broadcasting was excellent for
so small an instrument, testing
an unusually high percentage of

the standard both by aural and=
microammeter observations.

The finish and workman -ship
are good, and the insulation
resistance was excellent.

We are glad to see this type of
refined and inconspicuous family
receiver becoming available. We
would suggest, however, that
many feminine listeners would
prefer to be able to close the set
without disconnecting aerial and
earth, and most listeners would
prefer to sacrifice tuning range
for the sake of a little more
signal strength, as but few spend
their evenings listening to Morse
signals on above 495 metres.

"I am Two Miles from 2L0
yet I can cut London
completely out with
your Type ' C Wavetrap"
This experience of a satisfied user is more
convincing evidence than anything we can
say of the value of our Wavetrap which
enables you to cut out the station you don't
want, though you are only 2miles from that
station. The instrument is simple to operate
and is accompanied by full instructions.

The Bowyer=Lowe

WAVETRAP, Type C
Mounted on Solid Ebonite and fitted
in relished mahogany case --PRICE 1115.
Write tonight to Sales Dept. for particulars.

THE BOWYER-LOWE CO., LTD  9
RADIO WORKS, LETCHWORTH.
Wholesale Distributors : SCOTLAND : Messrs. Robb Bros., Ltd., 69A, West
Nile Street, Glasgow, and North Street, Dundee. NORTH OF ENGLAND : Messrs.
Wadsworth, Sellers & Co., Standard Buildings. Leeds. MIDLANDS : Messrs. Robb

Bros., Ltd., 9, Barnstone Road, Nottingham.
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BONTONE

PHONES
POINTS TO CONSIDER.

Every Phone is sold under
GUARANTEE.

Every Phone is tested before
leaving Factory.

We are old - established
British Manufacturers,
u hose object is to give per pair. Carriage paid
complete satisfaction. United Kingdom.

Why saddle ycurself with Continental Phones distributed by
unscrupulous importers with small offices and elaborate notepaper

and NO GUARANTEE or hope of redress if found, faulty ?
Originals of upwards of too unsolicited Testitrionials and letters of

appreciation can be seen at our Offices.

GUARANTEE,
rnagtregeito ree&lapeleetoer

satisfaction,
franArnh siVhecoltr

Phones being returned to us within 7 days of purchase, undamaged.io

BONTONE PHONES hors).ms).
BRITAIN'S BEST.

SENSITIVE, DURABLE, COMFORTABLE, AND
BEAUTIFULLY FINISHED.

Manufactured entirely by British Labour.
Apply to your local dealer or apply direct giving your dealer's name to :

B. D. & Co. (Edward A. Boynton),
Works : GOSWELL ROAD and CITY ROAD, LONDON, E.C.1.
Offices : 167-173, GOSWELL ROAD, LONDON, E.C.I.

Admiralty, War Office and India Office Contractors.
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A Versatile Two -Coil Holder.
The Radio Communication

Co., Ltd., have submitted for
test a two -coil bolder of an
interesting type, which provides
an unusually large variety of
movement for adjustment of the
coupling of the coils. Actually,
motion around three different
axes at right angles to one
another is possible, as well as
endwise movement of the spindle
carrying the moving coil. This
is achieved by what is best de-
scribed as an anti-aircraft gun
mounting of the spindle. We
understand that this holder was
designed by an engineer, and it
certainly is a thoroughly sound
piece of engineering construc-
tion. Thus large milled -headed
nuts are provided to tighten up
the joints where wear may < :cur ;
the whole mechanism moves
with a delightful smoothness and
sureness,

On trial in actual reception,
the extremely fine control over
reaction provided by the variety
of possible motions with the re-
action coil was soon appreciated.
Thus reaction could be reversed
by simply revolving the spindle
and the coupling reduced to zero

with the greatest ease by swing-
ing the reaction coil away at
right angles to and edgewise on
to the fixed coil.

The maximum possible close-
ness of coupling could also be
obtained.

The holder will take the
largest size (No. 1500) of ordin-
ary plug-in coils, both in the
lower fixed plug-which is hori-
zontally arranged-and in the
moving plug; the adjustment is
still secure and steady with these
heavy coils. The holder is sup-
plied in both panel -mounting
form (with drilli g template)
and base -mounted form. In the
latter, substantial terminals,
easily accessible, are provided
on the ebonite base, and clearly
marked in conformity with the
coil -holder; a great advantage
in rapid experimental work with
apparatus strewn on the table.

The insulation and finish were
all that one could desire.

After extensive trial in varied
circuits we can thoroughly re
commend these ingenious and
workmanlike holders to the dis-
criminating experimenter and to
the broadcast listener.

A Standard Condenser.
A fine type of standard vari-

able condenser produced by the
Economic Electric Co., Ltd., has
been submitted to test. This is
a large enclosed instrument of
maximum capacity 0.0012 µF,
with " square -law " moving
plates, and an additional two -
plate vernier with a control
handle co -axial with the other.
The minimum capacity was
measured to be 0.000037 µF,
and the vernier gave a range of
about 0.000007 FLF for fine
adjustment.

The condenser is built up in
the most rigid fashion on a sub-
stantial frame, with heaVy, metal
end -pieces. Contact is made to
the moving plates by braided
flexible wires. A finely -gradu-
ated and exceptionally clear scale
is provided with a fixed pointer
that permits of close reading.

The bearings give that
smooth, easy action essential in
an accurate measuring instru-
ment. The general workmanship
and finish are what one should
expect in a scientific standard.
It is an instrument that any ex-
perimenter might be proud to
possess.

Lsm.!

Imme

CONOMIC LLECTRIU

The "EEC" 'XTRAUDION" VALVE
is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplifiers and

low power transmission. Price I5/-
USE " RECTARITE," the synthetic
crystal that makes Loud speakers talk.

1,6 Large Specimen.

Write to -day for 93 page Radio-lin Catalogue mailed post free, 4d.

Head Office 10, FITZROY Showrooms I Branch and Works
SQUARE. LONDON, W.I. I 303, EUSTON RD., N.W.1. TWICKENHAM.

" EL -BE MODERN " TUNER

Polished Stand
Ebonite Plugs

and
Terminal Panels

Handles lock
in

any position
Reduced Price

15 - each
Post free

EL -BE Patent VALVE HOLDER (Ebonite) " Legless & Harmless."
Impossibk to put FILAMENT

across Plate Voltage
Remove Screws and Holder is
its own jig for drilling panel

Price 1 5 Post free

Your Dealer will supply you

LEIGH BROS.,
37, Sidmouth Street, Gray's Inn

Road, LONDON, W.C.1.
Telephone: Museum 4592.
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BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK CWN CN EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK
,Patent No. 206096).

ConstantlyVariable
Silent in operation.
Constant in any
temperittnie.
Dust and Damp
proof. ,

Each tested and
guaranteed.
Neat and
made,.

GRID LEAK
.5 to 5 megohms

2/6
ANODE

RESISTANCE
50;00o to too,000
ohms 3/6.

well Suitable for S.T.
wo Circuit.

SEND P.C. FOR DESCRIPTIVE FOLDER.

WATMEL WIRELESS onnaught House, la, Edgware Road,CO.5 Marble Arch, W.2. Te/.4573 Paddington.

Quality SINGLE
COIL HOLDER.
Best quality ebonite, matt
finish; on real ebonite base.
Pitted with double terminals,
a great convenience when using
condenser in parallel and
where many wires are employed
in experimental hookups.

Prite 1/9 each.' Postage 2d.
Set of three post free.

MONEY RETURNED IF NOT SATISFIED.

GOSWELL ENGINEERING CO., LTD.,
I2a, PENTONVILLE ROAD, LONDON, N.1.

Liberal Trade Terms. 'Phone : North 3051.
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" WIRELESS WEEKLY "
3 -VALVE RECEIVER

SIR,-It may interest you, and
possibly other readers of your
valuable paper, to know that
have had splendid results with the
Wireless Weekly 3 -valve Re-
Ceiver, described in Vol. 2,
No. 12. I receive all the British
stations and Paris L'Ecole
Superieure with good strength.

Recently, at f a.m., I made my
first attempt at trans -Atlantic
reception, and was successful in
tuning in WGY. at 1.25. a.m. I
could hear the church service
transmitted from this station.
quite clearly, and I held them till
they closed down at 2.23 a.m.
On the following night, at
p.m., I again heard WGY; and
listened to Stock Exchange

reports and commercial news. for
twenty minutes. On the follow-
ing morning, from 1 a.m. till
4 a.m., I made several attempts
to pick them up again, but, owing
to violent local oscillations I

could only catch an occasional
word.-Yours, etc.,

H. W. B. ADAM.
Edinburgh.

DIRECTION FINDING IN
NAVIGATION

SIR,-As an aerial navigator
of long experience, .I cannot
agree with one or two statements
made by yOur contributor in
Vol. 2, No. 13.

(r) In the first place he states
that " astronomical observations
are not Of very great value for
flying, particularly in daylight."

This is incorrect, as since your
contributor left the Service some
years ago, the Bubble Sextant
has been developed to a high
pitch, and as Prof. B. M. Jones
has recently shown in an Advis-
ory Committee Report, it is the
usual thing to obtain bearings
and fixes to within a quarter of
a degree. Using- the sun for one
position line, and the moon when
visible in the day, and dead
reckoning for the other, a suffi-
ciently accurate fix can be made,
as was conclusively. proved by a
long flight of 1,2oo miles which
was made by Air Ministry'
Officials in 192o using sextants
and D.R. instruments only.

(2). The wing coil method. is an
excellent one, .but only for flying
on a " home bearing." There
are .not sufficient beacon stations

TYPE B. (As i llustrated)

is fitted with special plug-in terminals on
the sides, also internal lightning arrester
enabling the set to be worked with cover on
and ne disconnection is required.

30/ -
Plus 1'- for B.B.C. Stamp.

The

O.T.B.

Crystal

Set

Absolutely the Finest
on the Market.

These instruments, both in finish and efficiency, are
unsurpassed. B.B.C. stamped and each set

Guaranteed. In choice and selected wood.

If unable to obtain from your dealer, apply direct

TYPE A.

A similar instrument, is fitted with
outside ordinary nickel -plated terminals,
but with no lightning arrester.

25/ -
Plus for B.B.C. Stamp.

to the Sole Selling Agents :

HARDING, HOLLAND & FRY, LTD., 27, Garlick Hill, LONDON, E C 4
Telephone : CITY 591-2146. Telegrams : " SEEDT1ME, CANNON, 1.9NDON."
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for anything but fixed route use
of this method.

(3) The rotating coil method,
about which so many laudatory
statements have been made, was
tried in Handley Page machines
during 1918 to 1921, and it fell
to my lot as wireless navigator
to carry out a larger number of
tests for the Air Ministry, ex-
tending over a long period. The
results showed conclusively the
following facts :-

(a) That the average error in
the " fix," using the Robinson
rotating coil method, was Ai
degrees, representing about 90
miles in actual distance, or six
times that of the sextant-D.R
results.

(b) That the Handley  Page
machine had quadrantal errors,
which varied with every fitting
(metal) put on, and this necessi-
tated constant swinging of the
machine on the ground, and con-
stant correction of the wireless
directions.

(c) That in certain localities
near the Coast, and at certain
hours of the day, the wireless
directions found by the Robinson
method went " wild," in some
cases by as much as 6o degrees
to 90 degrees, due to deviations

of the wireless rays, as is now
well known. This means that
the navigator Who intends to
use this directional wireless
method, will never know whether
his signal is a normal or a
" freak " one, since there is no
known law to predict such de-
viations. This is one reason
also why directional wireless is
not adopted in Mesopotamia.

(d) That in the case of the
Handley Page, and certain other
machines, the extraneous noises,
or radiations, from electrical
machines such as the magnetos,
is a serious 'detriment, the
drowning of the signals being
very pronounced. As recently as
last year, it is stated, the wire-
less direction finding by the
rotating coil method had to be
abandoned on a night flight from
Croydon to Paris on account of
interference: One or two special
" show " flights to Paris by day
have been made by the rotating
coil direction finder, but these
were of spectacular interest only.
The fact that since the war the
rotating coil method has been
constantly but unsuccessfully ex-
perimented with on aircraft, at
great public expense, and that it
has not been adopted either in

the Air Force or on commercial
craft is, I think, sufficient
evidence of its unsuitability.
Further, it is gathered that the
Navigation authorities continue
to rely upon compasses, drift
readers, and in long flights (such
as that of the Vickers-Vimy
crossing the Atlantic), on the
sextant and have turned down
the rotating coil method.

As a wireless enthusiast, one
does not wish to throw cold
water " on the application of
wireless, but as an experienced
late Service navigator, I think it
only fair and sporting to point
out the " snags " in this parti-
cular method. There is much
more valuable work being done
in connection with the use of
rotating beacon ground stations,
whereby the navigator merely
times the signals received and
gets his directions direct. The
other promising method is that
whereby the aircraft sends out a
signal which is received by
several stations, and the latter
wireless the direction of the
machine back. I have found
this an excellent method on air-
craft, but obviously not for war
purposes.-I am, etc.,

Hendon. D. M. NEWTON.
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2.-ASHLEY FILAMENT RESISTANCE.
W 3E0. 4s 6d,

Reversible Spindle, adapts it for either Table or Panel Mounting and
provides for various panel thicknesses.
Resistance evenly wound on heat -resistant former.
Phosphor bronze contact arm ensures smooth Wens, and eliminates
microphonic contacts.
Terminal screws reversible. side or tea according to Location of Resistance.
Manufacturers of complete sets should adopt this standard,

Ashley Wireless Telephone Co. Ltd.
69, Renshaw Street LIVERPOOL
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Information Dep ailment

E. D. M. (MANCHESTER) asks for a suit-
able circuit for reception of the very short
wavelengths now being used by certain
advanced experimenters for Transatlantic
working.
We give herewith a circuit of a simple nature
which will be found suitable. Simplicity appears
to be the keynote of success upon these extremely
short wavelengths, and therefore no attempt has
been made to show high -frequency amplification.
The receiver suggested is simply a single valve
reaction circuit, to which low -frequency amplifi-
cation can be added if the signals are so faint as
to be difficult to read. The coil L2 may be
wound with No. 22 double cotton -covered wire
upon a 21 -inch diameter tube. Immediately over
the top of this the coil Li may be wound with
the same wire. The reaction coil should be
wound with No. 30 double cotton covered, upon
a 2 -inch tube, arranged to slide inside the *inch
tube. The series condenser may not be neces-

sary, but this depends upon the size of 'the aerial
with Which it is used. _ It.is always worthwhile
to try the experiment of short-circuiting this con -

*CI
0 0005

F F

5 TURNS

L

c3
VERNIER

0.0003p F

Io

denser. whereupon the aerial will function more
or less aperiodically. Since dielectric losses are
of great importance on these short wavelengths,

GAMAGES
TERMINAL TAGS

The Premier Store for Wireless
Actual size as illustrated.

In Brass, Tin or Copper 611Per doz.
Post on r doz., tAd. On 3 doz., post free.

For many years we have held first place among Wireless
Enthusiasts the World over. The reason is not hard to seek
-larger stocks, better quality; lower prices and efficiency.

Our new Illustrated Wireless
Catalogue offering bargains in
everything from a Complete Set
to the smallest accessory will
be sent, post free, on request

VALVE HOLDER.
A very useful component, this is the easiest Valve
Holder to fit on the market. It can be done
by a mere novice as it is its own template. No
Soldering required. Excellent finish.
In best ebonite Illustrations Price i
show front and back views. Post 3d.L
FULLER'S BLOCK WIRELESS ACCUMULATORS.
Special offer of ex-overnment Stock, but absolutely unused.
2 volt, 4° amp. 10/6 4 volt, 4o amp, 91 io 6volt, 40 amp. 31/6
Post x/- Post I/. Post r/6
Boxes to hold 5 of these, fitted with lid and carrying strap 1/6

Postage extra.
Five Accumulators and box sent post free,

Handy
Terminals

for
Aerial, Earth
and Battery
Wires, etc.
Either type
as illustra-
tions,
Piice per doz.

1 /6
Post 2d.

It Is well to
order

immediately.

COIL HOLDER.
A very useful compo-
nent for the amateur
a n d experimenter.
Made in the best
cbonite, the terminals
are lacquered and the

isocket s a perfect fit.
Order this remarkable
bargain now to avoid
possibility of rip /2
disappoint.
ment. Price 44/ 461

Post 3d.
Pneumatic EAR PADS
Listen -in with the

utmost comfort
with a pair of these
pneumatic rubber ear
pads. Made to fit stand -
and receivers.
Price per pair

................... .............. Post 6d............. ... . .

PERMANITE
USE

CRYSTAL
Regd. No. 438341.

and get the maximum results from your ,mt.
Highly sensitive, and giving clear powerful result,
We claim this to be the beet crystal on the ow-
ket to -day. Price per large specimen. Post he

A. W. GAMAGE, LTD., HOLBORN, LONDON, E.C.1
Cheapside House: BENETFINKS.
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it is essential that they should be minimised as
much as possible in the formers- upon which the
coils are wound. We should therefore advise
that cardboard be used, and that it should be
thoroughly baked, but not impregnated with
either wax or shellac varnish. Similarly, the
cotton' covering on the coil should not be
varnished or waxed, but should be kept thoroughly
dry. Incidentally this circuit should prove quite
suitable for the reception of the American station
at Pittsburg; (KDKA), which, as reported else-
where in this issue, is now quite easy to receive
in this country upon a wavelength, of 102 metres.

J. W., R. (BIRMINGHAM) asks at what
time the rhythmic beat time signals are now
transmitted by the Paris station.
These signals are transmitted upon -a wavelength
of 2,60o metres upon the spark system at r000
and 2200 G. M. T.

G. W. L,. (BRIXTON) asks what is the
object of shielding certain types of low -
frequency transformers with a metallic case.
In some eases it is desirable to screen the wind-
ings of low -frequency transformers to reduce the
interaction effect between the transformers in
successive stages of a multi -valve low -frequency
amplifier. The tendency to howl is somewhat
reduced in this way, and it is also thought that
such screening may reduce the picking, up of low -
frequency interference, such as that produced by

the proximity of lighting mains cart-) ing alter-
nating current.

L. S. M. (CARDIFF) asks whether it is
necessary to employ a frame aerial in the
vertical position, or whether it can be placed
horizontally.
To be able to make any use of the directional effect
of a frame aerial it is necessary to use it verti-
cally. If it is used in the horizontal position it
receives from all directions without discrimina-
tion, and one cannot obtain the benefit conferred
by the power of the vertical frame to select any
given station by means of its, directional pro-
perties.

F. D. (NORWICH) asks what is the best
way to add a valve to a crystal set, (a) to
increase the range of the receiver or (b) to
increase the volume of signals from a station
at a fairly short distance.
Tco increase the range of a receiver, add a high -
frequency valve, preferably tuning the anode of
this valve with the tuning arrangements
already present in the crystal receiver. For
example, if the crystal receiver has a variometer
for tuning, this may be connected directly in the
plate circuit of the high -frequency valve, with the
addition of a small fixed condenser of about .0002
/IF in parallel therewith. To increase the volume
,of signals which- are already at fair strength in a
crystal set, the correct procedure is to acki a law -
frequency valve.

TALITE.
(Trade Mark)

AVC/D INFERIOR SUBSTITUTES.

L/VEIN ALL OVER.

IMMEDIATE CONTACT.

HE BEST CRYSTAL

NSURES BEST RESULTS.
If unable to obtain TALITE from your local Dealer a large specimen
may be obtained pest free by sending P.O. for r/6 direct to the

Sole Selling Agents.

A new %per Crystal-which we guarantee to be cue of the most sensitive
(Instals en the market-will' also be suavest free upon the receipt of P.O. 1-6.

Ask your dealer first ; if he cannot supply you write m direct.

Sole Selling Agents:

HARDING, HOLLAND & FRY, LTD.,
27, GARLICK HILL, LONDON, E.C.4.

Telephone : CITY 591, 2146. Telegrams : Seedtime, London.

ALL OTHER CRYSTALS SUPPLIED.
WHOLESALE ONLY.

VARIOMETER
Range 300 to 50G Metre:
Constructed entirely of Ebonite
throughout. Arranged with locking
nut for panel mounting and angle
brackets for base board mounting.
Fur Aerial Tuning : Wound with
heavy gauge wire. Complete with
locking knob & dial. Price 14/-each.
For Anode Tuning (or closed cir-
cuit). Wound with finer wire. Com-
plete with locking knob and dial.
Price 14/. each.
Crystal Sets &Vatve Se's
Von are requested to write for Specifi-
cations of our Parted yet Reasonably
Priced Wireless Sets.

The EAGLE
ENGINEERING Co. Ltd.

London Showrooms:
8, Gt. Russell St., W.C.1

Works : EAGLE WORKS. WARWICK

Wireless Experimenters !!
The Finest Value Ever Offered In Whiskers.

Experimenter's set
comprising :

r Piece of Tested
Hertzite Crystal

x pet, Gold Cat
Whisker

Solid Silver do.
Copper Alloy do.

x Germaine Alloy
do.

r Brass do.

Price 9d.
Postage rid. extra.

1 Piece of "Remit." Crystal
and Experimenter's set of five

CatWhiskers,
1 Set. Gold Price
1 Solid Silver
1 Copper alloy
1 Germaine Alley
1 Brass Per Set
Answer for yourself the question,
which is the best metal for Cat -

Whiskers

Trade Supplied.

From all Wiselins. shops
er from or Agents :

Payne & Hornsby,
6, St. Andrew's

Buildings,
Gallowgate,

Newcastle -on -Tyne

H. R,uscoe,
41,6, Aston Old Rd.,

Opeushaw,
:i91, BR Jekn's St., ClerkenwelL Manchester.

Laden, E.C.1. .

Telephone : Clerkenwell 7634.

INTERNATIONAL
RADIO CO.,
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What do you want to know ?
-there's a ilabin pros Book

to help you.

Choose your Books
from this List:

Price
Wireless for all ..

By JOHN SCOTT-TAGGART, F.Inst.P:
2. Simplified Wireless 1 /-

By JOHN SCOTT-TAGGART, F.Inst.P.
3. How to Make Your Broadcast Receiver .. 1 /6

By JOHN SCOTT-TAGGARF, F.Inst.P.
4. How to Erect Your Wireless Aerial .. 1 /-

By B. MITTELL, A.M.I.E.E.
5. The Construction of Wireless Receiving Apparatus 116

By P. D. TVERS.
6. The Construction of Crystal Receivers 1 /6

By ALAN L. M. DOUGLAS.
7. How to Make a " Unit " Wireless Receiver 2/6

By E. REDPATH.
6. Pictorial Wireless Circuits .. 1/6

By OSWALD J. RANKIN.
9. Wireless Valves Simply Explained 2/6

By JOHN SCOTT-TAGGART, F.Inst.P.
ia. Practical Wireless Valve Circuits , 2/8

By JOHN SCOTT-TAGGART, F.Inst.P.
12. Radio Valves and How to Use Theis ._ 2/6

I3y JOHN SCOTT-TAGGART, F.Inst.P.
13. 500 Wireless Questions Answered .. 2/6

By G. P. KENDALL & E. REDPATH
14. 12 Tested Wireless Sets .. 2/6

By P. W. HARRIS.
15. More Practical Valve Circuits (Co h Bound) .. 3/6

By JOHN SCOTT-"IAGGAR r, F.Inst.P.
II. Home -Built Wireless Components .. 2/8
Elemertary Text -book on Wireless Vacuum Tubes 10/-

By JOHN SCOTT-TAGGART, F.Inst.P.
(post free)

WHETHER you are erecting an
Aerial, building a Set, or en-
deavouring to find out how one

works, there is a wide choice of 1Rabio
rres Books ready to help you.

Don't attempt to struggle along in the dark
by yourself, but make use of the assist-
ance freely offered you by the authors
of these Books. Remember each is written
by an expert in his own particular branch
of Radio and every author is a man of note.

All Books obtainable from any Book-
seller, or in case of difficulty any Book
will be supplied (postage 2d. extra) by
Publishers direct.

abin iprtss 3Etb.,
Devereux Court, STRAND, W C. 2.
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has not been installed by a large
number of people because of the Impression
existing that skill and attention is required.

With the introduction of the LYRIANETTE this
impression should soon be dispelled.
Simplicity is the solution of the problem, and the
LYRIANETTE begins a new era in Broadcasting
Reception. This new receiver is easy to install,
easy to operate, and requires less attention than
a Gramophone.

ADVERTISEMENTS.
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The
Lyrianette

A 1924 Achievement

ULI

The Simplest Operation Minimum Attention No Unsightly Wires I
N

Perfect Reproduction No Accumulators R.I. Standard o

THE RIGHT PRICE
0

WRITE NOW FOR LEAFLET T2 DESCRIBING THIS RECEIVER.
DEMONSTRATIONS WILL BE GIVEN DAILY AT HARRODS AND O7JIER LEADING STORES THROUGHOUT

THE COUNTRY, OR AT OUR SHOWROOMS. D

RADIO INSTRUMENTS LTD. ,
,
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JANUARY 30TH, 1924

THE LYRIANETTE. 2 Valve.
Price 19 Guineas.

B.B.C. Tax 15'-.

Broadcasting Wavelengths only.

Absolutely self-contained, it has only two terminals to connect up, one to earth, the other
to aerial. Fitted with one of the finest standard loud speakers, dry batteries and Dull
Emitter Valves, everything is completely enclosed in a cabinet of classic design that
will harmonise with the period of your furnishing and afford you the highest satisfaction
at a price within your reach.

IT IS MADE FOR TWO AND THREE VALVE.
THE LYRIANETTE ADVANTAGES :

12, HYDE ST., NEW OXFORD ST., W.C.1
Telephone: Regent 6214-6225-6225. Telegrams : "Instradio, London.'!.

PROVINCIAL DEPOTS:
47, Waterloo Street, Glasgsw.
164, Market Street, Aberdeen.
42, Wilson Street, Middlesbrough.
Caird Hall, Dock Street, Dundee.

19, Hopwood Avenue, Manchester.
Trinity House, Commercial Street, Leeds.
Britannia Works, Great Charles Street,

Birmingham.

61, Rushmere Road, Ipswich.
5 & 6, Pawl Once Chambers, Newcastle -

on -Tyne.
s, Moira Terrace, Cardiff. 61
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