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A GREAT ACHIEVEMENT IPER

The Eaves,
Woodplumpton,
Nr. PRESTON. '
Messrs, Tungstalite, Ltd. April 14, 1924,
Dear Sirs,

I am in receipt of four_ second sample of
“ Tungstalite ”’ Crystal which you forwarded
me recently, and I_am firmly of the opinion
that it ¢s impossible to obtain a cleaser
crystal, both for loudness and long-distance
reception. I am 33 miles by air from Man-
chester, which I received perfectly, and also
Naweastle, which is 90 miles, You may make
use of this letter as you wish.

Wishing your crystal every success,

I remain,
Yours faithfully,
E. MORTON.
Guaranteed more sensitive than any other
crystal. ldeal for long-distance work,
Absolutely non-fading. Unaffected by
heat. A genuinely synthetic sulphide,

Ask your Dealer for it or send 1/- P.O.
for Sample Tube to :

TUNGSTALITE LTD,,

Electric Lamp House,
47, FARRINGDON ROAD, LONDON, E.C.1
"Phone : Ho.born 2557
‘Grams: Tungslamp. Smith, London.

YOU HAVE TRIED THE REST
NOW TRY THE BEST!
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ANODE
CONVERTER

ANISHES one of the most troublesome components
of the set, namely, the High Tension Battery.

It is worked from the ordinary 6 volt accumulator
used for your filaments at a consumption of only 1.15 amperes.

The M-L Anode Converter completely smooths out
the ripple that is so noticeable with direct current machines,
and the current supply is as perfectly continuous as that
from a battery.

“ AMATEUR WIRELESS” says —“. . . one of
the most remarkable appliances yet brought out for the
benefit of the amateur Wireless enthusiast.”

The machine is supplied for the follow-
ing standard wvoltage ranges, but special
machines can be made to order,

Type A, 6-70 volts. For
general reception,

Type B 6-125volts :w;:age
Type C12-300 volts M?jnﬁ‘c'a'
Type D 12.500 volts. For
low power transmission.
The

M-L . Write to-day for yuid
Twin-Coil particwars,
. Intervalve
Transformer, .
Ghves prester The

smpiificatic n at greater
ranges with entire
of distortion

Price 3@, zeady for mountin

M-L Magneto Synd. Ltd.,
Wireless Departmen:
VictoriaWorks, COVENTRY

AMATEURS

and
EXPERIMENTERS
ALL OVER THE WORLD

The ‘“ MAXWELLTON?” Vernier Crystal
Detector is the only crystal detector which will
positively increase your range and signal strength 100
per cent.

Fitted with Raglial-arm and the most delicate and sensi-
tive adjustment possible. A great scientific achieve-
ment. Iry it on your Reflex circuits.

Complete with ‘“* MAXWELLTGN »? Crystal

on Ebonite Base. Price within 3 /6

reach of all. Can be Panel mounted
by detaching from Ebonite Base. Post Free, British Isles,

Send at once for sample, and after proving its superiority and
effictency tell your friends.

Postal Orders to the
MAXWELL RADIO & OPTICAL CoO.,
61, NEW OXFORD ST., LONDON, W.C.1.

Remember always that your set is only as good as its poorest PART
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“POPULARISNG OPEN-AIR WIRELESS”

Dancing Couples
'PLENTY of fine weather will mean either
open-air wireless or no wireless at all;
the latter alternative is, of course, incon-
ceivable to any wireless enthusiast.

The chief means of popularising open-
air wireless lies in the possibilities of the
portable set, whose performance has been
brought to a high degree of efficiency and
reliability by the use of the various super-
circuits which have lately come to the fore.
Since the advent of the latest types of
dull-emitter valve there has been no diffi-
culty in constructing portable multi-valve
sets.

Open-air wireless will be popularised
mainly through the facilities offered by
loud-speakers to dancing couples, in the
park, on the pier, or perhaps on a yacht.
Weather reports will tell us when to go
home to avoid getting our frocks and
flannels soaked through. The occasional
butting-in of some powerful Morse station
will provide a fine opportunity for the ex-
service signal officer to “swank” and tell
the latest news to his partner.

A portable set will accompany every
picnic party, perhaps fixed to the Rolls-
Royce (?). At home some music will be
appreciated by the open-air ‘“fiends?”
whilst having tea in the garden or taking
a respite from the tennis-court. In fact,
when father goes out in the canoe for a
day’s fishing, he might try a few wireless
tunes to lure his wary quarry—customarily
so apathetic to the bait—before visiting the
local fishmonger on the way home.—A, B.
DEERE (Mumbles).

In the Parks -

OPEN-AIR wireless, like most other things,
can be popularised by bringing it before
the public eye and installing a confidence
in the people as regards its national
importance.

Perhaps the most universally-needed use
to which open-air wireless should be put
is the transmission of talks and debates
of national interest. Some of the open
parks which are dotted all over the country
would afford excellent sites for the erec-
tion of large loud-speakers, and there is
no doubt that large numbers of people
would congregate, especially during the
dinner-hours, to hear these talks, One

has only to look about and
numbers of men who are loafing around
to feel the need of something to interest
them during the present hard times of un-
employment. Surely open-air wireless is
the solution to this universal problem.
One form of open-air wireless which
would be sure of a tremendous following

THIS IS OUR
DISCUSSION PAGE

RE ADERS are here given an opportunity of
contributing their opinions on topics of
the day., Mr. A, B. Deere, - 3, Oak-
land Road, Mumbles, is the writer of the
letter placed first on this page, and we shall
send him one guinea in due course. The writers
of the other letters printed will each receive
7s. 6d.
In continuation of the idea we invite any reader
"to send us by first post

Next Wednesday, April 30

a bright, non-technical, interesting letter of not
more than 250 words (written on one side of the
paper) on the subject mentioned below,

We shall publish as soon as possible about five
or six of the letiers and for the one placed first
shall pav one guinea, whilst tor any other letter
published on the page we shall pay 7s. 6d.
Envelopes should be addressed: Disoussion
Page, Editor, ‘' Amateur Wireless,” La Belle
Sauvage, London, E.C.4.

“Discussion Page” letters not printed will be

destroved. No correspondence on the subject
can be entered into.

The_next subject is:

EL“H I Were the B.B.C.”

is the broadcasting, by means of large
loud-speakers, of popular music. The need
is greatly felt in this country for more
open-air entertainment in this direction.
During the summer months especially this
form of entertainment would be very
popular amongst those on holiday, who
are always seeking some new outdoor
amusement.

In conclusion, taking into account the
widespread interest which is taken in wire-
less, I would venture to vouch that, carried
out in the proper manner, open-air wire-
less would become one of the most popular
forms of entertainment.—A, C. HILCOMBE
(Rock Ferry).

see the

Efficient Sets and Aerials

THE influence of the portable receiver in
promoting outdoor wireless is so great that
more attention might be paid by manu-
facturers to developing this type of set.
By marketing it at reasonable cost the
public would be encouraged to take their
wireless outdoors with them.

An aerial which would be more efficient
than the frame type and much more com-
pact could be made in the form of a copper
ribbon, which would roll up after the style
of a surveyor's tape-measure. The increase
in signal strength would enable less valves
to be ‘used, and now that dull-emitters
have reached perfection, wireless sets can
be really self-contained and easily portable
without sacrificing efficiency in any way.

Broadcasting stations, by extending
their afternoon programmes on certain
days, say, from 2 p.m. to 4.30 p.m., and
dispensing popular music oénly, would
enable organisers of outdoor parties to
provide an additional attraction. In this
connection wireless societies could do a
great deal by equipping themselves with
a really powerful receiver, enabling loud-
speakers to be used. Considering that a
four-valve set with one power valve will
be satisfied with less than .45 ampere,
batteries need be no inconvenience.

This summer will no doubt see a great
increase in the use of wireless receivers on
occasions when hitherto the gramophone
held pride of place.—G, PERCY (Bridge of
Weir).

What is Needed

IN my opinion a great deal has to be done
before wireless will be really popular in
the open-air,

To obtain really good results in the
open-air one must employ at least three
valves, unless one uses a reflex or super
circuit. Both the latter types of circuit
are usually unstable and also very often
call for a certain amount of experience,

The set that would really popularise
open-air wireless would be one that gave
sufficient volume to operate a loud-
speaker. It would also weigh only about
1o lb. and would occupy the space of an
average attaché case. Adjustments would
be simple, and it would have the necessary
mechanical strength,

1
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Preferably there would be no batteries,
but if these were necessary they would be
dry and of very small dimensions. It
would only require a small frame aerial
incorporated in the lid of the case. Valves
(if used) would have to be practically un-
breakable.

Until these conditions are possible, I do
not think that open-air wireless will be
really popular. Of course, we always have
the type of enthusiast who is willing to
carry & large cabinet filled with apparatus,
a 6-volt 100 ampere-hour accumulator, a
loud-speaker, and a 6-ft. square frame
aerial, but he is only one in a thousand.
—A. S. BROWN (S.E.16).

Light Apparatus

WITH the rain hissing against the
windows and the thermometer registering
but 40 degrees, it is not too easy to think
and write of outdoor pastimes. But when
summer does come eventually, Ithink out-
door listening will be far more popular
than it was last year.

Expenence bas enabled us to obtain
greater service from’a smaller amount of
apparatus, and the dull-emitter dispenses
with the need of an accumulator—heavy,
cumbersome and acid filled. For portable
work the filament current can be obtained
from a pocket-lamp battery, whilst the
H.T. supply can be built up with similar
batteries to the exact voltage requirements
of the valve or valves used. '

The high-power station, if and when it
materialises, will do much towards making
outdoor listening more popular, because
much simpler, and consequently lighter,
sets will be suitable,

The listener in the garden, on the river,
at a picnie, or in a char-2-banc, is in a
lighter and less serious mood and has
more to distract him than was the case
during the winter months when he sat by
the fireside.

Consequently heavy, classical music
should give place to lighter and jollier
music and songs requiring less thought
and attention for their appreciation.
Lectures such as “How to Become a
Solicitor” and “The Training of a
Dentist? should stand over until the
winter evenings are with us again.—R. H,
BRraDLEY (Hanwell).

THE “WORK" HANDBOOK
WIRELESS TELEGRAPHY AND
TELEPHONY

TELLS YOU HOW wireless works, and how
to make a complete range of aystal and
valve receiving apparatus.

IT IS ONLY EIGHTEENPENCE,
But it is the Best Yet!

Cassmry & Compaxy, Liivep, La Beris Sagvaas
‘Loxpon, E.Cug
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A TELEPHONE
DISTRIBUTION BOARD

APRH. 26, 1924

susanen

THE writer being called upon to give
a village demonstration of wireless
required a neat and .quick way of con-

"necting six pairs of phones to the two

INPUT "i—‘
- H

number of phones it will be required to
accommodate. As a guide' the panel
illustrated measures 12 in. by 33 in. The
depth of the cabinet is 4 in..

It is not advisable to use
more than four pairs of H.R.

TELEPHONE
TRANSFORMER

3 = F = % = + =

o0 00

phones in series. Fig. 1 shows
the connections on._the under
side of the panel.

Stout flexible wire: should be
used for the leads marked
“input,” and two holes are
drilled in the back of the

+ -

Ltow REs. FiG. 1

00000 00000

HIGH & LOW IN SERIES Low RES ONLY

20000 OO0

HiGH RES. onLY
FIG. 2

HIGH RES.

HIGH & Low IN PARALLEL

cabinet for them to pass
through. Two inches of stout
brass wire or two spade ter-
minals should be soldered to
their ends and then bound with
red and black silk to distinguish
them and make a neat joint.

Switching

The key to the switching
was painted on the panel (see

A
e )
METAL
PART A oF
G CraMP STRIP 4 & Cramn

Fig. 2z). The centre was lightly
scratched and the four sets of
five points to represent ter-
minals were marked out with
dividers and recessed with a
small drill. These recesses

PIGHS
Fig. 1.—Connections on Under Slde of Panel.
to Switchboard.

terminals of the receiver. To complicate
matters, three pairs of the phones were
of high resistance and the others of low
resistance. The following is a description
of the arrangement used.

When- recording Morse the relay can
be connected to the L.R. terminals and
one pair of phones to the H.R. terminals.
By means of the novel “switch” the relay

Photograph of Distribution Board.

tan be put in circuit and the phones out
immediately the station is tuned. There
are numerous other uses which- will sug-

‘gest themselves.

The size of the panel and the depth of
the cabinet will be decided by-'the size
of ‘the telephone transformer used and the

were then filled with white

F‘g 2.—Key 1 and allowed to dry, th
Fig. 3.—Constructional Detalls of Cabinet. s, s e i

_ lines _representing connecting
bars being filled in afterwards. The tops
of the terminals should be painted with
red and black enamel to ensure correct
connection of the phones.

It was found that there was no diminu-
tion in signal strength with both sets of
phones in series, but with both sets in
parallel the low-resistance phones were
slightly louder. The writer intends to fit
a G cramp to
the cabinet so
that it can be
clamped to the
table.

The con-
structional
details are
shown by Fig.
3. The cabinet
bottom is cut
away to allow
the cramp to
lie flush with
the table. A thin metal strip is then cut to
size, let in flush with the cabinet bottom,
and fastened with -countersunk screws.
With this addition there is no fear of the
“D.B.” and perhaps the set being pulled -
off the table by a sudden movement on the
part of one of the listeners; AL



APRIL 26, 1924

- e
e -

Fiz. 1.—Top View of Recelver w.thout Cofle
holder, Valves, etc.
F OR certain experimental work the
writer required a receiver which,
while being compact enough to be easily
portable, would at the same time be so
arranged that any circuit, either standard
or freak, could be used. The accompany-
ing photographs show- how these require-
meénts were met.

The set is contained in a box measuring
12 in, by g in. by 5% in., with ebonite top
and front. The chief point of interest is
that prartically the only internal wiring
consists of the connections between the
A.T.C., the aerial and earth terminals,
and the series-parallel switch (seen on left
centre of top panel) and those of the fila-
ment sockets, via the resistances, to the
L.T. terminals on the right. All the other
components are wired directly to sockets
on the face of the panel, circuit connec-
tions being made as required by short in-
sulated leads with a plug at each end.

515

An Experimenter’s
Variable-circuit
Valve Set

latter has further sockets mounted in its
base, by means of which connections from
either the aerial or closed-circuit coils are
taken to the first valve, etc,

Above the three filament resistances are
the sockets for the valves and their com-
nections, and also those for the grid con-
®denser; the latter can be plugged in on
the left of any valve, and the grid leak
can be placed either across the condenser
or between the grid and L.T. positive or
negative. Additional sockets are provided
to allow of the connection of the H.T.
negative to the positive or negative L.T.,
and of the earth to either side of the fila-
ment of any valve.

Above the valves are eight sockets con-
nected to the two intervalve transformers.
The top row sockets are wired to the posi-
tive H-T. A 3o-volt battery is contained
inside the case, and the two terminals at
the top right-hand side are for additional
H.T. supply. The latter can be used either
instead of, at the same time as, or in series
with the internal battery.

The sockets for the valves themselves
have been drilled right through, so that
the set can, if required, be used with the
valves inside the case,

Fig. 4.—Interior View showing One Valve
in Position.

were cut off and connecting wires soldered
in their places. These wires are carefully
spaced, and though it may be thought that
the wiring system employed would give
rise to unwanted capacity effects, this does
not appear to be the case in practice. As
far as the cxterior wiring is concerned,
if any particular connection appears to
give trouble it can be bent into a new
position, some of the connectors being
made of fairly stiff wire for this particular
purpose.

It will be seen that the components and
their sockets are placed as nearly as
possible in the positions that they usually
occupy in conventional circuit diagrams.
This simplifies the wiring and also makes
it possible to tell at a glance whether the
connections for any particular circuit have
been correctly made. The latter advan-
tage is particularly apparent, for example
when one has been using some special

[ -y

Fig. 2.—Recelver Arranged for Detector Valve, (variometer-

tuned), followed by L.F. Valves.

Referring to the photograph of the top
of the set (Fig. 1), above the series-
parallel switch is the H.F. condenser,
which is connected to the two sockets on
its immediate right, into which fits the
anode-coil holder; the latter makes its
own connections with H.T. positive and
plate and so, when removed, the condenser
is isolated and can be used elsewhere in
the circuit,

Near the lower left-hand corner are two
sockets (connected to the series-parallel
switch) for the three-coil holder. The

On the front panel are fitted the A.T.C.
and a potentiometer, and a variometer
with the rotor and two halves of the stator
wired to separate terminals. A third con-
denser for the closed circuit is at present
used externally, but there is room for it
inside the case.

Valve sockets were used throughout,
The top ends were tapped 4-in. Whit-
worth and screwed from the under side
into tapped holes in the ebonite, and then
countersunk from the top with a left-hand
drill, The screwed parts of the sockets

Fig. 3.—Receiver Arranged for 1 H.F., Detector

and 1 L.F. Valves,

circuit and a rapid change back to a
normal receiving set is required.

The set is thus seen to yield, in many
respects, greater advantages than given by
switching arrangements, and is specially
convenieat for circuits which require some
alteration from standard, as, for example,
the earthing of positive instead of negative
L.T., etc.,, as mentioned above. At the

_same time the set is particularly suitable

for use either as a whole or in any par- -
ticular part, with other apparatus for,
experimental purposes, SRS
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HERE are probably very few people

to-day who do not know how the head-
phone works; but for the sake of these
few people the following may prove of
interest.

To commence with, the incoming wire-
less signal, which is in reality a series of
small impulses of high-frequency energy,
is converted into direct current by the
rectifier, whether it is a crystal or a valve.
These impulses travel through many turns
of wire wound round a permanent magnet
which has a metal diaphragm in its field.
These impulses, although very minute, are
sufficiently strong to vary the strength of
this field and thus vary the pull exercised
on the diaphragm. As these impulses
vary, so does the speed at which the
diaphragm is vibrating vary, and thus the
air is set in motion and the signal is made
audible. Loud-speakers work, as a rule,
on the same principle.

For wireless purposes various kinds of
phones are used. The most usual type is
perhaps that known as the high-resistance
phone. This simply means that the resist-
ance of the windings are relatively high
—perhaps 2,000 or 4,000 ohms. They may
even be as high as 8,000 or more.

Failures

Causes of failure in this type of head-
phone are numerous.

First we have ordinary mechanical
breakage. :

Then there is a failure which is
generally called “burn out.” Do those
who say that they have burat out their
phones think exactly what this means? It
must mean that sufficient current has been
passed through the windings actually to
burn the insulation or melt the wire.
Now, although the wire is extremely fine,
it will pass a-considerable current without,
melting. The current passing in a single-
valve set is seldom more than 2 or 3 milli-
amperes, and this would not be nearly
sufficient to burn.out the windings. Even
on a dead short with the H.T. they will
survive. Take the following example:
An enthusiast owns a pair of phones with
a total resistance of 4,000 ohms. One day
he accidentally connects them across his
high-tension battery of 6o volts. What
happens? There is a deafening crash and
the owner is deafened for a minute or so.
But the current flowing will be 14 milli-
amperes] Surely this wire will stand that
amount?! Then what is the cause of this
failure @rdéugh “burning out”?

It s simply this: The small impulses
of current passing through the windings
set the diaphragm in vibration as ex-
plained. above. At the same time they
tend to make the windings vibrate. Now
should the windings be badly wound ex-
cessive vibration will take place and after
a while the wire becomes very brittle.
When a very loud signal comes in the

1 G4

RESISTANCE
=LT
Fig. 1.—Resistance and Impedance Methods.
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vibration becomes so pronounced that it
breaks the wire. . This is the explanation
of a great many cases of “burning out.”

It is possible to' burn the insulation off
should there be a great deal of high-
frequency energy passing, and this is one
reason why a condenser should be bridged
across phones in valve circuits. The other
reason does not concern us here.

There are several methods of wusing.

H.R. phones for wireless purposes. The
most usual is to connect them in series

Fig. 8.—Position of Phones in Valve Set.

with the H.T. circuit in a.- valve set or in
series with the crystal if a valve is not
used.

One method which is sometimes adopted
is to conmect in a one-to-one ratio
transformer ; that is, a transformer having
an equal number of turns on both primary
and secondary both wound to the same
resistance as the ‘telephones. There is
only one advantage to the writer’s know-
ledge and several disadvantages. The
advantage is in the fact that the wearer

APRIL 26, 1924

Fig. 4.—Position of Phones in
Multi-valve Set.

of the phones is immune from shocks due
to high-tension leakage to earth through
the ears and body of 'the operator. One
disadvantage is that there must always
be a loss of efficiency even in the best
transformers, and this always tends. to
reduce signal strength.

The resistance and condenser method
comes next. (See Fig. 1.) The advantage
of this method lies in the fact that there
is no current passing through the phones
and therefore they are not likely to “burn
out.” Again, there must be a loss, and
there is not much to choose between this
and the foregoing method.

Then there is the impedance method,
which is similar to the resistance and con-

denser system but. probably mere in-
efficient.

Correct Position

The correct position for phones in

various sets is often a cause of much
wOorry.

Let us take a common crystal set as
shown in Fig. 2. The phones should.be
placed as shown and not on the other
side of the crystal, for this reason: when
the headphones are being worn there is a
considerable capacity, due to the operator’s
body, to earth, and the incoming signal
would much rather go through him than
through the high resistance of the crystal.
Thus much energy is lost and the signals
in the phones are not as loud as they
might be. )

Fig. 3 shows a straightforward single-
valve set. Do not put the phones in at
A for the same reason ‘as with the crystal
set. The effect is even.more pronounced
in this case and shows itself in the form
-of very unstable tuning. Just as the very
faint signal has been tuned in and the
operator clutches the phones in each hand
in order to hear better, the signal
vanishes! This can easily be overcome by
putting them in position B:

In a multi-valve set as shown in Fig. 4
there is no alternative but to put them-as
shown and trust to luck that the capacity
effect is not too noticeable. This is auto--
matically controlled by the fact that mot
much high frequency has got through the
transformers, and therefore the phones can
generally be handled in comfort from the
tuning point of view. A G W

(More Phone Points next week)

Wireless is tevolutionising exploration
and survey work in the Far North.
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Improved Indoor Aerial

RDINARY indoor aerials are not very

efficient unless they are directional,

and the same limitation applies to frame

aerials. The proposal comes from Ger-

many- that two aerials should be used
together, as shown in the diagram.

A New Indoor Aerial,

-

In this case a zigzag-type of acrial is
connected in series with a frame, which is
in turn connected to the receiver. An
ordinary earth connection is used. The
frame apparently helps to give better
results owing to its easily-adjustable direc-
tional properties. D.

Quick Crystal Comparison

lN crystal sets employing two detectors
it is not essential to have a switch to
change from one to the other. Connect
the detectors in parallel, then to change
from one to the other simply lift the cat«
whisker, C. P.

Using Lighting Mains
as Aerial
A SIMPLE method of using the electric-
light mains as an aerial is to take
. a lead from one prong of a tumbler switch
through a small condenser to the aerial

A

ToAERIAL TERMINAL

Using Lighting Malns as Aerial,

'terminal of the set. The writer uses as
an adaptor a small piece of brass strip
to which a wire is soldered. This strip
is -inserted into the bent prong of the
switch, and makes a reliable contact,
especially when the light is “on.”
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The condenser is made of four foils and
three (.00z in.) micas, the foils having an
overlap of 1Y sq. in. It is found that no
earth is necessary with this adaptor.

A, L R

Tinsel Catwhiskers

INSEL, such as used on crackers, can

be used successfully as the contact in
crystal detectors. A strand of brass tinsel
from a “pan cleaner” (composed of wire
interwoven in cloth) makes a better cat-
whisker than that of any the writer has
tried. R. W,

Spring-mattress Aerial

AN efficient connector for using a spring
mattress as an aerial can be made
from two copper strips, each measuring
about 5§ in. by 14 in,, arranged as shown
by the photograph.

The two strips should be placed one
above and -one below that particular part

Mattress Used as Aerlal.

of the mattress from which the best results
are obtained and a terminal firmly screwed
into position. Another terminal is now
fixed into the opposite end, thus draw-
ing the strips into intimate contact with
the wire intersections of the improvised
aerial. W. A A,

Polarity of Phone Leads

lN a valve set one of the phone tags
should always be connected to the same
phone terminal, otherwise the permanent
magnets may be weakened.

When extension leads are used, to dis-
cover which is' which of the two wires,
one should be connected to a low-voltage
battery and the other battery terminal con-
nected to earth.

A pair of phones is then taken into the
other room and one tag earthed. The
remaining tag is touched on to each of
the extension leads and the one on which
a loud click is obtained is the one con-
nected to the battery and should be suit-
ably marked in each room. R. H.B.
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The “Phantom”™ Circuit

THE circuit shown by the diagram
comes from America and is of interest
because no aerial is used with it. A vario-
meter is used for fine tuning, in serief
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The ¢ Phantom ** Circuit.

*

with it being placed a 54-turn coil, tapped
at every sixth turn. Tuning is carried
out by means of the .coi-microfarad con-
denser, the variometer and the tapped
coil.  Oscillation 1is controlled by the
variable grid condenser. No grid leak ig
used: D.

Soldering Tinfoil

AN effective flux for soldering tinfoil
can be made by heating and mixing
together equal parts of vaseline and
paraffin, While still hot half the total
volume of sal-ammoniac is added. Leads
can best be soldered to tinfoil by placing
the job on a sheet of copper. S.

A Novel Basket Coil

SHOWN by the diagram is a novel typs
basket coil, known as the “bean®
pattern. The method of winding is the
same as that used in making ordinary
circular coils. An advantage claimed for
the “bean” type is that a comparatively

large inductance 1is obtained within a
S W,
QW

¢t Bean ** Pattern Basket Coll.

small space; they should therefore be of
value in constructing portable receivers.
Should it be desired to make a variometer
with two of these coils, the moving
“bean ” can be mounted on a piece of stiff
cardboard of the shape shown. S.

"1
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ELECTRICAL BENCHWORK
BRASS FINISHING.—II
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AS to the method of producing a straight-
grain finish, other than by hand with
emery-paper, for quite small suffaces a lap
may be used to advantage,
iron or wooden disc, on which emery-paper

is stuck with Chatterton's compound or,
marine glue, and which can be mounted

& the lathe. A table, fitted to the lathe
bed, may be used in conjunction with the
lap. The curvature of the grain produced
is not noticeable if the surface is small,
and is no objection for large areas unless
the final surface is being given. A more
useful tool still is & machine known as a
Hnisher, in which a roll of emery-cloth
revolves stretched on a flat table between
two rollers. This machine is indispensable
in a brass-worker’s shop of any size.

Small Parts

Small brass turned parts, especially
those made with forming tools, such as

terminals, knobs and studs, are usually'

left as they are and lacquered or plated,
but to make this possible the front of the
forming tool should be smoothened on an
Arkansas stone slip.

Most readers-have, no doubt, had at
some time or other to finish small parts
the shape of which renders it impossible to
grip them in the vice while filing or paper-
ing them. Typical examples of this kind
of work are crystal detector springs, buzzer
blades, bars for connecting terminals,
pointers, switch blades, .washers and all
parts cut out of sheet. The best method
of holding these is to knock a few small
nails into a block of wood in such a way
as to prevent the job slipping off. If ‘this
Is held in the vice the parts may readily
be placed in position. Another simple
method is to place ome of the parts,
together with a piece of soft wood, in the
vice and squeeze up tightly, The work
makes an’ impression which will hold any
similar part for filing.

Draw-filing

When it is desired to finish a job with
the file, the method known as “draw-
filing ” is suitable in many cases. A dead-
smooth file is held in both hands, like a
spokeshave, and worked to and fro over
the surface in a direction perpendicular to
tself. This is quite a good way of finish-
ing anything in the nature of an edge, but
for broad surfaces is not so successful.

The principal methods of protecting the
surface from the action of the atmosphere
are plating and lacquering. About plating
little can be said in this- article. It is,
however, a useful process to have at one’s
disposal, and does not require an expen-
sive plant to carry out.in a small way.

Thls is an

With an accumulator, a small tank or jar,
a supply of the necessary chemicals, and a
reliableé book on the subject, a lot can be
done.
silver is-an excellent finish for. wireless
parts.

Lacquering

Lacquering is a process which ‘is more
popular amongst amateurs than plating.
It is, however, an art which takes years
of practice to accomplish to perfection.
This applies more = especially to large

work, as any amateur with care can pro--

duce tolerable results with such small
parts as screws and terminals provided the
following instructions are adhered to.

Assuming that a number of small parts
have just been turned in the lathe,-they
will in general be covered -with grease
and brass dust. To clean them, they are.
first placed in a tin with enough paraffin.
to cover them and shaken for about ‘half
a minute. The paraffin is then drained
off, and they ate placed in a wire or zinc
sieve with a quantity of coarse, clean saw-
dust and shaken until all the sawdust has
passed through and there is none left
clinging to the parts. This should take
about a minute; if the sieve is coarse the
sawdust will pass through more quickly,
and it would be as well to repeat the
process. The parts are then ready for
lacquering, and should not be touched with
the fingers,

Some articles, such as screws and studs,
may be easily held in the hand while
lacquering them, as the shank is left un-
lacquered, "so may be touched with the
fingers., Those which cannot, such. as
terminals and collars, may be picked up
by inserting a small round pair of tweezers
in the hole in the centre

Methods of Lacquering

There are two methods of lacquering,
namely, cold and -hot, according to
whether the articles are cold or hot
actually at the time of applying the
lacquer. In either case they are baked
afterwards. The easiest method, and that
preferred by the writer, is cold lacquering.
The lacquer is laid on with a soft, flat
camel-hair brush, which must be dipped in
the lacquer and squeezed once against the
edge of the vessel. The great aim is to
get every part of the surface covered, and
not to leave too much lacquer on in any
place. In the case of small turned parts
the brush is held against the part, and the
latter revolved slowly on its axis once,
taking care to lift the brush off in such
a way as to soak up all superfluous
lacquer. The parts are then placed in a

Plating brass parts with nickel or.

tray and placed in an oven at a rather
lower temperature than that used for
baking cakes for a few minutes; or, alter-
natively, held over a gas-ring on a tray.
Care must be taken not to burn the
lacquer. A convenient’ way of heating
screws, studs or ferminals is to place them
in the holes in a fish-slice and hold them
over a gas-ring. The object of heating
the parts is to melt the lacquer and leave
it adhering to the surface in an even layer.
At the correct temperature the odour of
hot shellac is easily distinguishable, and
if this is exceeded the lacquer is observed
gradually to darken in colour and finally
turn black M. S. S.

THE B.B.C. AT
WEMBLEY
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A LTHOUGH small in size, there is no
doubt that the B.B.C. kiosk will
attract as much attention as anything else
in that wonderful exhibition at Wembley.
It is situated in a central position near the
main Stadium entrance. " Three private
lines run from the- kiosk to Savoy Hill.
The chimes of Big Ben will be received
at every quarter-hour. One of the private
lines will be used for Ythis, the other two
being for music and control respectively.
Concerts will be received at Wembley
weekly (not daily, as .stated in some
quarters), and interesting transmissions,
such as special bands and conferences, will
be made from' Wembley as opportunity
arises.

Telephone lines connect the kiosk to
various vantage points in the grounds.
Under the Stadium gallery will be placed
a six-way exchange and line amplifier for
the microphone in the Stadium. This wil}
be connected to the main kiosk. The
microphone into which the King was to
have spoken is connected to another tele-
phone box. In the Royal Tunnel there
will be a kiosk from which the microphone
picking-up massed bands will be “con-
trolled.

In the main kiosk is a transmitter of the
type used at the various relay stations, A
single-wire T-aerial will be used, and the
earth connection consist of buried copper
plates. Items from  Wembley will prob-
ably be transmitted to Savoy Hill (in a
similar way to the Old Vic transmission)
by wireless and then relayed in the
ordinary way. Transmissions can be made
to Savoy Hill by wireless or land line at
will,
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Result of
15 vears'
experience

Grandpa a Defaulter

A running fire of comment on Grandpa’s continued absence from the Club. Truth
to tell, he is finding that a variation of his habitual custom provides a welcome
diversion—he is finding that there are other things beside being lost in a fierce

PRICE argument. Brandes are convincing him that his appreciation of good music has
o5 I not deteriorated and that the “ Matched Tone” brings perfeFt reprod.uc.:tion of

. the broadcast programme. His smoke-room friends deplore this back-sliding, but

British manufacture (B.B.C. Grandpa knows he’s “on” a good thing. Try Brandes—your Dealer has them.

Stamped) and conform to all
new Licemsing olinie Manufactured at Slough, Buacks, by
Brandes Lirited, Walmar House, 296, Regent Street, London, W.1,

CGlasgow—47, Waterloo Street, Newcastle—s5/6, Post Office Chambers,

cMatched ‘Ione

Telephone—Mayyair 4205—.9. TRADE MARK.

Trade enguivks owibed. R a dlo He a dphOneS
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Prices Lower—Quality Better!

ST e

£ WIRELESS ON
EASY TERMS

You swmay now secure on
payment of first deposit a
_/g.rf class Raaio Set(value
= £10 and upwards) balance
= being payadle in monthiy =
2 instalmen’s.

LI
Two Splendid '
CRYSTAL 4%

ECTORS &

“PERMANITE?”
CRYSTAL DETECTOR

|
DET _
COMPLETE WITH CRYSTAL

DUSTPROOF DEIECIOR

A beautifully made %!ece of apparatus, very
A beautifully efficient in use. he transparent cover

protects the ¢ Permnanite "
6 Crystal from dust.
ce, complete with crystal
Post 6d, Get one to-day

FULLER’S BLOCK

Wireless Accumulators

The ldeal Accumulator for
Dull - Emitter Valves, etc.

Lacquered brass, mounted on ebonite, ball

joint and cat’s whisker,

sade compcnent supplied

somplete with our famous

4 Permanite " Crystal, Price
Order by post

Special offer of Ex-Government Stock but absolutely unused.
2 VOLT. 40 AMP, Post 1/-.
FULLER’S BLQCK ACCUMULATOR 2 ll
-
FULLER S BLOCK ACCUMULATOR
6 VOLT. 40 AMP. Post 1/6. 1 6
‘ post extra. Pive Accumulators and Box sent post free.

FULLER’S BLOCK ACCUMULATOR 1 Ol6

4 VOLT 40 AMP, Post 1/~

Bozxes to hold 5 of these fitted with lid and carrying strap 1/6,
FAMOUS “PERMANITE"

Read this extract from a letter from
Mr. F. S. FENNELL, 18 Burmas Road, PLUMSTEAD
have many others like it!

—and we

s0000000006000000

ago I purchased a

o A few d.?/s
. o Igavethiscrystal

pieceof Gamages ' Pesmanite’ Crysta
a good test, and (o my astonishment was abdle to work & Loud
.Ffla.hr without using any amplification whatever. Thinking
1t might be in the natureofa freak, I tvied again, and again
hadthesatisfaction of hearing the music
and speech from a3 L O through the Loud
Speaker. Considering I ams from 10 to
15 miles from the London Broadeasting
Station I dow’t think the reswils have
been too bad, Vesterday I had a further
semarkable experience. By adding a 2
L.F amplifier I was ablctoget 2 Z YV
and also Paris. In conclusion I have no
hesitation in saying that in my opinion
Gamages * Permanite is
Jarand away the best
crystalonthcinarket,

/

Always use Gamages ‘‘ Permanite'*
Crystal, With it you'll always get the
best results, wherever the Broadcasting
Station. Highly sensitive and remains
in adjustment longest. Clear

owerful results, Price per

arge piece. Post free ...

60000000000000000000000000000080000000000000000000000000000000000000080080080000

GAMAGES, HOLBORN, LONDON, E.C.1

Cheapside House : Benetfinks

520

APRIL 26, 1924
YOU SAVE 331% ON ALL gaasassmme

FILOSTAT for D.E.
0 to 30 ohms
CABINET & EBON
6in, by 6in each...............
VARIABLE CONOENSERS, ‘cor,
8/6; ‘0003, §,6; ‘o005, 6/-§

“ocoys, 7/6
FILAMENT RESISTANCE,
7 ohms
'PHONES, 4,000 ohms .....

L.F. TRANSFORMER
Energo

VALVES VARIOVETER ... B
BASKET COIL HOLDERS .....
VARIOMETER EALL ROTOR ... b
DIAL AND KNOBS 7d , 10d., 1/-
SW.TCH ARM, 1:t quality ...... od.
TRANSFORMERS, HF
PLUG-fN TYPE. Ranges

fiom Y50 to s5,000. 3/6, 4/6,

5'« and 6/- each.
COIL HOLDERS.

Ask for our price list B, of British Mad:
save money.

MAIL ORDERS ONLY.
Postage one genny in the shilling. Special terms to the Trade

RADIO MAIL ORDER CO,
5, Upper Charles Stret. London, E.C.

Components and yoa will

o e

The New “BELLING-LEE” Wireless
INDICATING TERMINALS

Topsengraved * Aerial,” ** Earth,” * Phones,” ** Input,”
* Qutput,” “L.T.”+, “LT”—, “HT."”+4,
“H.T.”—, etc. Tops cannot come off.

Grips a phone tag, spade terminal or any wire,
Serrated seating prevents working loose.

Gives just the expert finish to your set.

Price 3],,) each
* ASK YOUR DEALER FOR THEM"”

made by BELLING & LEE, LTD,

Queensway Works, Ponders End, Mdx,

Pat. No. 5807/24

FIRST ANNOUNCEMENT

The *“FELLOPHONE ”
PORTABLE 3 RECEIVER

To take with you anywhere—for Car, Boat, Train, Seaside, River, Bungalow,
your friend’'s house-—where you will. Always ready for listening-in.
Complete with
Aerial, phones, batteries enclosed in handsome case for carrying like a suit
case. Easily portable. Loud-speaker results from broadcasting station.
Extended payments. Deposit, £4 : 5 : 6 and 12 monthly payments £1 :9 : 11,
This super receiver and all other well-known makes stocked.

£21:7:6
£4:5:6

Down

Call and Hear them at—

THE SERVICE CO.LTD.

273-274, HIGH HOLBORN, W.C.i.

A Complete Wireless Department, Sent for Catalogne and bargain List.
1

RH

THE
“BROWNIE WIRELESS”

THE MOST EFFICIENT
OF CRYSTAL ReCEIVERS

THE new improved ‘* Brownie Wireless ’ with its solid moulded ebonite cap and
highest grade nickel fittings, coupled with its tested merits endorsed by nearly
twenty thousand users, makes it
the most attractive crystal set on
the market irscspective of price,

/6

Plus B.B.C.
Royalty, l/=

Now supplied erected and
with B.B.C. stamp. Requires
8 10 - licence only H

Endor sed by Editors o7 "' Pofular
Wireless,” “Amateur Wireless,"
¢ Electricity," &qc. b;
Trade Enquiries Invitel

THE J.W.B. WIRELESS CO.,

310a-312a, Euston Road, N.W.1

By rpost
6d. extra

Facing Harren Stieet Tube Station)
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Service

lN my opinion the ever-increasing section
"% of the community who motor will soon
"have a parallel in the hundreds-of thou-
sands who nightly listen-in to the broad-
cast programmes of the British Broadcast-
ing Company. The motor trade is at once
the most cosmopolitan and co-operative of
world industries, ‘The keynote of its
success is service and co-operation:
When one stops to consider that it is
possible to-day to obtain supplies of petrol,
oil and spares at even the smallest country
. village, it is hard to believe that this wide-
world organisation has only developed
within the last twenty years or so.

The Wireless Trade]

Compare this scheme of service with
the conditions existing to-day in the wire-
less trade, Apart from a few of the better-
class makers, the majority of manufac-
turers are quite content to concentrate on
turping out wireless sets “or components
and to leave it to the local dealer to not
only sell the goods but to answer all ques-
tions and deal with complaints and
grievances as best he ca In the case
of the larger electrical houses, who are
able 'to employ an expert to help and
advise on the selection of a set, everything
runs smoothly, but what of the chemist,
draper or music dealer who run wireless
sets and components as a side line? In the
majority of cases the customer is sold the
most expensive set his purse will stand
without consideration as to its suitability
under the conditions the customer intends
to use it. The result is that, in cases
where failure or omly partial success is
met with, the set is blamed, and if it
carries the name of the maker his good-
will is damaged and a possible enthusiast
is lost to the wireless world. Even should
the disappointed purchaser return it to the
seller he will in many cases be met with a
shrug of the shoulders and the intimation
‘that the seller was not there for the pur-
pose of giving technical information, but
to sell the instruments, which, of course,
had never been complained about “by
anyone else.”

Extreme Cases
The above remarks are, if anything, a

little on the severe side, and do not imply-

any real -lack of willingness to serve on
the part of the dealer but rather a lack
of ability to do so. On the other hand,
there are certain enterprising firms who
will install a set, erect the aerial and
obtain satisfactory results before request-
ing payment. This, of course, indicates
a progressive spirit.

As I have pointed ‘out previously,

complaints and dissatisfaction on the part
of customers recoil eventually on the
manufacturer of the set and in time will
affect seriously the goodwill built up
from perhaps years of trading. This, in
spite of the fact that the set as turned out
may be perfectly satisfactory and efficient.

In nine cases out of ten failure to
obtain the desired result is due to some
trivial ‘defect. '

How can the manufacturer help, then?
First of all in the matter of instruction
books; a weH-illustrated booklet of a
dozen pages or so will go far to keep the
purchaser in a contented frame of mind.
Then, again, in the mdtter of answering
inquiries; even many manufacturers of
repute are vague when giving technical
information. . Fullest' details should be
given, remembering’ that mhost men to-day
are sufficiently interested in the hobby they
take up, be it wireless or anything else,
to want to know as much about it as
possible in a non-technical way with the
minimum of trouble. J

Repair Service

While admitting that many_ so-called
“defective” instruments are defective a$
a result of the handling received from the
purchaser, in these days of mass produc-
tion it does happen that an improperly
assembled piece .of apparatus sometimes
gets into circulation; every repair job
should therefore be .considered on its
merits and if a free replacement is
warranted it should be given without
hesitation.

Spanish Broadcasting

I ought to write a paragraph on how I
tuned in Madrid the other night and
heard the address by General Primo de
Rivera. Ii would be seemly if ‘I added
that the transmission came in very well
indeed and that but for a little inter-
ference at times it was most successful.
I would like to be able to write of this,
but unfortunately I cannot, for the plain
truth is that though I firmly intended to
turn to 2,000 metres at the appointed time,
I was so absorbed in the doings of our
own broadcasting stations that I forgot all
about it, Still, I hope to have a go at

Spain one evening soon, then I will let -

you know what happens. I can, how-
ever, record ome- quite successful evening
or, rather, late night with KDKA and
an early - morning with WGY. Atmo-
spherics have been rather troublesome of
late, but on these occasions nature very
kindly relented and there was practically
no trouble of any sort. For the foo-metre
station I was using a new kind of tuner,
which is very easily made. It consists of
a short piece of 4-in. cardboard tube upon

N ———

!
which are wound 15 turns of No. 18
insulated wire, the turns being well
spaced. Over this are wound five turns
of the same wire. The five-turn winding

forms the primary, and its ends are con-

nected directly to aerial and earth without
the interposition of any wvariable con-

_denser, The fifteen turns form the
secondary, which is tuned by a .ocos
variable condenser with a three-plate

“vernier "’ in parallel. If you have not'
yet tried 100-metre reception, you might
find it worth while to make up one of
these simple tuners, It is an improve-
ment, by the way, to make the primary
and secondary loose-coupled, winding the
'former ‘on a 4-in. tube and the latter on
a 3Y%-in. tube, so that one slides within
the other. The aerial should in either
case be untuned or aperiodic.

Standardisation

I was delighted to hear during the
official wireless talk’ the other night that
the Radio Society of Great Britain is to
give the question of standardisation its
august attention. It is’ high time that
something was done in the matter, for
‘things really seem to be getting worse and
worse. About the only two components
now on the market of which all makes
will fit into the same holders are valves
and plug-and-socket coils, I. really do
not know why, for instance, the mush-
Yoom type of high-frequency transformer
should not be standardised. It seems
ridiculous that makers cannot agree to
adopt, say, the “grid” and “plate ” legs for
the primary and the “filament’”’ legs for
the secondary. At present if you wire
your set to suit a transformer of one make
you will probably find that you have to
alter everything if you purchase one of
another make. Screw threads should be
properly cut, and there is no reason why
the odd B.A. sizes should not disappear
once and for all so far as wireless goods
are concerned. The question of quality
is perhaps rather a difficult one. I wish
it were possible that some means could
be found of obliging makers to state the
exact capacities of their condensers or the
resistances of their grid leaks.

It seems to me, too, that there should
be a standard bright-emitter rheostat. I
do not mean that the pattern should be
similar in all cases, but I contend that the
resistance of the windings should be
standardised at, say, 7 ohms. At present
theostats even of the best makes vary
from 4 to 7 ohms, !

2zv. _
It was reported some time ago that
2Z Y- was raising his aerial. I do not
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remember seeing any account of his hav-
ing completed the feat, but he seems to
have done it all the same, to judge by the
difference in his signal strength. When
I first tried to tune him in he was very
small beer even with the headphones, but
the other night when turning from
London to Bournemouth I came across, to
my great surprise, a new and quite
powerful 2ZY.. If you have not tried
him lately ygu will be astonished when
you do so. It is not easy to separate him
from London, since there are omly 1o
metres between the two. Still, it can be
done if you use a loose-coupled tuner and
make your adjustments carefully. I am
very glad to welcome Manchester into
the ranks of the B.B.C. stations that can
be heard in the south of England. Often
have I looked at some particularly attrac-
tive programme of his that was going
and bemoaned my inability to tune him in.
- But mow all is well, and if he continues
to be as strong as he is at present he will
soon become well known in the south.
My only fear is that with the coming of
the longer days and of drier weather he
may fade away, as so many stations do
in the summer-time. If Manchester has
gained in strength, 5IT has lost. He
used to be very nearly as good as 2L O
down here; in fact, though he is over
seventy miles away he was regularly
received on crystal sets. Now he is little
more powerful than Newcastle and cer-
tzinly not so strong as Cardiff. Glasgow,
too, seems to have lost some of his carry-
ing power, in fact he requires a second
stage of low-frequency amplification to
make him really good on the loud-
tpeaker.

Framie Aerials

Ore is often asked the question, “What
difference will it make to reception if I
use a frame aerial instead of the outdoor
wire?” The answer is that as a general
rule it will cut down the signal strength
and range by quite 50 per cent., sometimes
more. 1 say, as a general rule, because
there are places in which the frame is
sctually better than the outside aerial. In
my own case I find that when a frame is
used the five-valve set is very little more
efficient than a two-valver on the big
zerial. This particular house seems to be
quite unsuited to frame reception, and
there are many in which the same is the
case. '

I was trying round last night with a
frame which I know to be very efficient if
used in a suitable spot. London, of
course, I got, but so weakly that to bring
bim up to loud-speaker strength I had to
use far too much plate voltage and to run
the filaments of the valves more brightly
than is good for their health. Bournemouth
I managed to pick up at respectable phone

strength, and Cardiff was just a little
better, but of the rest of the stations I
could get absolutely nothing at all even
though I had an accurate wavemeter to
guide me in tuning. You will gather that
1 am not at present thinking of installing
a frame aerial. However, those whose
minds are set in this direction must not
be discouraged by these sad words of mine.
It may be that your house is one in which
this kind of aerial works extremely well.
All you can do is to try it and see.

What Was It?
I turned to Radiola the other night for
a few minutes just before his transmission
came to an end. It appeared that he was

‘relaying an account of a cycle race swhich

Next Week’s
Broadcasting
April 27—May 3

Items Simultaneously Broadeast.®

Sunday. Children’s Corner. {Time
Signal.

onday. B.B.C.Literary Critic. The
Savoy Bands. '

Tuesday. The Savoy Bands.

Wednesday. Time Signal and News
Bulletin. . ’

Thursday. B.B.C. Music Critic. Radio
Society of Great Britain Talk.

Friday. Sixth 'Symphony Concert.

Saturday. The Savoy Bands.

* Except where otherwise stated, all
items simultaneously broadcast originate
. from the London studio.

London (2 L 0)

Sunday. Organ Recital. The Rev.
P.®. R. Kirk. The De Groot Orchestra.
Monday. Chamber Music Evening.

Tuesday. Play Evening.
Wednesday. Popular prcgramme.
Thursday. Operatic Night,

Priday. Sixth Symphony Concert.
Saturday. Scenes from * Hiawatha.”’

was taking place in one of the big halls
in Paris, though I cannot be absolutely
certain, for what with a band and the
cheers, jeers, whistles and plaudits of the
audience it was very difficult to catch what
the announcer said. I heard him say
“So-and-so is now coming up to the front.
He passes.” (Pause.) “He is leading by
about forty metres.” From this I deduced,
after the manner of Sherlock Holmes, that
it was a cycle race—but it may, of course,
have been a macaroni eating competition !
I only wish that I had tuned in earlier,
for it all sounded most exciting and the
crowd was ceTtainly fired with the wildest
enthusiasm. Let us hope that Radiola will

give us more of this kind of thing and that
we shall have due warning so that we
may get on to 1,780 metres in time. The
transmission of accounts of sporting events
has been done quite a lot in America, but
in this country, so far as I can remember,
the aerial Derby was the only ome to be
so treated,

KDKA

My remarks a week or so ago on the
subject of getting K D K A direct seem to
have caused a certain amount of interest.,
I have noticed several letters about this
low-wave reception. The suggestion of
one correspondent that those copper
spirals out of old R.AF. spark trans-
mitters might make good coils for 100
metres is a very good one.

Howling Again
The outburst of howling which broke -
out at the end of the year, when thousands
of happy folk were rejoicing in the
possession of the new sets which had come
to them at Christmas-time, died away
towards the end of January, as users
became more expert and perhaps as their
friends rubbed in the iniquity of squeak-
ing, chirping and the like. But of late
there has been a terrible fresh chorus of
yells, screams and moans. Ham-handed
Henry and Oscillating Oswald seem to
have got that spring feeling. Possibly the
coming of the longer days and of warmer
*weather has driven them to seek their
workshops more and to prepare the brand-
new receivers which they are now engaged
in trying out, whilst the rest of us tear
our hair in impotent wrath. IEveryone
makes up new appliances for his set, and
they must, of course, be tried out. It is
grossly unfair to do so on broadcast tran:z
missions, especially during the evening
hours, and it is a great shame to spoil the
pleasure of the children. whilst the
“Uncles” and “Aunts” are doing their
best to entertain them. I wish that the
B.B.C. would consider the possibility of
instituting a testing half-hour during one
of the evening intervals. It would be
an excellent idea if they would turn on
gramophone records, have passages of the
newspaper read, and run down the piano
note by note from top to bottom at such a
timé. This would give all of us an oppor-
tunity of seeing that our sets were up to
the mark. I wish, too, that the B.B.C.
would let us-have every now and then a
series of calibrated waves so that we could
check the tuning of sets and wavemeters.
1 am quite sure that any move in this
direction would be very popular.’
THERMION,

From America: Radio will not appeal
to most orators until it can send back the
applause.
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AMATEURS who possess a receiver of
three valves or more, by spending
an hour or two with a cardboard tube and
a glue-pot may possess what can be
described as a very good substitute for the
orthodox type of loud-speaker. In effect,
this loud-speaker consists of a V fitting
over which are placed a pair of head-
phones, while on the stem a horn of any
suitable material, such as cardboard or
tinplate, is fixed.

From Fig. 1 it will be seen that the
construction is extreinely simple, the body
part being cut from a tube 13{ in. outside
diameter and 14 in. thick. In spite of the
fact that it is a parallel tube, the expan-
sion of the sound waves is provided for
by fitting into each arm a truncated cone
of suitable dimensions.

Construction

First of all cut two lengths of tube a
and B at the required angle and smooth
the ends of each piece. Glue A and B
together as shown in Fig. 2 and secure
the joint by covering it with a length of
linen tape. Next cut off the portion ¢
about 2 in. long and shape one end with
a sharp penknife in such a manner that
it will seat snugly over the lower end of
the V piece just made. When the joint
in the latter is quite dry, make a pencil
line where the part ¢ blends with it, cut
. off the portion that falls inside it (below
the line X X in Fig. 1), and finish shaping
tHe ends to obtain a good joint. Glue as
before, and secure by covering with glued
linen tape.

In order to ensure a substantial con-
struction a stiffener D of cardboard is cut
to fit the angle between the two arms A
and B, glued thereto, and further secufed
by linen tape on each side.

The ends of thé tube are closed by two
cardboard discs, elliptical in shape, to
conform to the end of the tube, but having
a hole 74 in. in diameter in the centre into
which is fitted a cone of stout drawing
paper. This cone G should, of course, be
made, in the first place, larger than the
finished size so that it can be cut down
gradually until the large end is the correct
diameter- to enter the tube and the small
end the right dimensions for the 74-in. hole
in the disc. When this is done, glue the
cone and disc firmly in position as in
Fig. 3, allow to dry, and smooth over the
whole of the fitting with fine sandpaper.

As a last operation, cut out two rubber
washers 1Y in. outside diameter, 7§ in.
inside diameter and % in. thick to form
seatings for the phones, glue them con-
centrically over the hole in the disc, and

(121} a (T1] u

when the joint is hardened
round off the edges of the
rubber with fine sand-
paper. When completed
the width over the rubber
cushions should be-63 in., &
or just sufficient to allow
the phones to be sprung
into position.

This construction,
although of cardboard,
results in a very strong 3
and rigid fitting on which

a
Aussnsvaases

E

Figs. 1 to 8.—Constructional Details of Loud-speaker.

to affix a horn of the desired length and
shape; the web D is strong enough to hold
a bracket or any other means employed to
maintain the complete instrument in any
desired position.

As regards the finish, a coat of dull
black paint is all that is required, and
the cost is the modest sum of threepence.

HEWE
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A RESISTANCE
FOR

DULL-EMITTERS
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THE resistance or potentiometer shown
in the illustrations will be very suit-
able for panel mounting, as the rotary
control can be carried right through-the
ebonite and fitted with a dial or scale.
The area occupied at the back of the panel
is only 1% in. by 3{ in., which compares
favourably with any other type of variable
resistance or potentiometer.
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THE CHEAPEST
LOUD-SPEAKER

2
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wire to be wound on the ebonite barrel.
After completing the winding a coat of
shellac varnish should be given to keep
the wire in place, and when this is thor-

oughly dry a contact line for the slider

\s;\mmz, WASHER

1
Type Gauge | Turns I};ﬁflg
Dull-emitter .
Resistance | 3 83 I
Potentiometer ‘ 40 %0 1 inch
should ‘'be made by careful scraping.

Fig. 2 shows the completed instrument.
CLNAC

@ @

THE NEW RELAY
STATIONS

WING to certain circumstances which
have presented themselves it will be
impossible to have the Leeds station open
as soon as was hoped.
It is hoped to have the new stations
open on the following dates: Edinburgh,

BRASS COMTACT STRIP
/SOLDERCD YO 48A nurt

484 SCREWEG
t' b / ROD

|{Fig. 2.—Perspective View ot
Resistance,

Fig. 1 shows the necessary constructional
details and is self-explanatory. The
following table of windings gives the
amounts of Eureka enamelled resistance

L o
fe————— R ———>

Zxi steip BRASS
OR COPPER 53°LONG L

—=

4-BA ROO THROUGH
TuBE

|, —HOLE FOR
ATTACHTENY
TO PANEL

Fig. 1.—Elevation of Resistance.

May 1; Liverpopl, June 1; Leeds and
Bradford, July 1; Hull, August 1.

It is understood that the Leeds station.
will require special consideration,
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The B.T.H.B4
VALVE.
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The COSSOR
WUNCELL
VALVE

The B.T.H.B4 Valve.

HE Wecovalve was described in detail

some weeks ago in the pages o\f
AMATEUR WIRELESS. It has been improved
since the article was written, and those
now available can be relied upon to give
excellent results. - It should be noted that
this valve is now supplied with a standard
four-pin base so that it can be used on
any existing set. “The Mullard One-volt
Ora, whose internal arrangements are very
similar to those of the Wecovalve, may bhe
described as a‘standard English valve with
a special filament. The plate is slightly
larger in diameter than that of the Weco-
valve, but the grid is made of the same
wire and bas a similar number of turds.
The bulb and cap are similar to tho¥e
of the well-known bright-emitter Ora,

Oae-volt Ora Tests

When tested on the bench”the results
obtained were excellent. The curves were
straight and steep, such, in fact, that
would lead one to expect distortionless
working with a high degree of amplifica-
tlon. At 5o volts with zero potential on
the grid the plate current was .5 ampere,
whilst an output of nearly two milli-
amperes was reached with a plate voltage
of 100. The magnification factof is extra-
ordinarily high, working out at about 10,
&s compared with between 4 and 5 for the
Wecovalve. The valve is very hard; in
{act, it appears to stand up well to 100
volts when used in the capacity of an L.F.
smplifier.

For high-frequency amplification pur-
poses 1 find that about 65 volts is the
most suitable working potential, whilst as
a rectifier the valve does best with about
gso. On the low-frequency side of the set
excellent results were obtained with
voltages between 5o and 100. When used
on a three-valve set (H.F., D., L.F.) the
One-volt Ora gave excellent results with
a high-tension supply of 5o volts on a
busbar connection to all valves. Still
better results were obtained by adding a
further 5o volts to the extra-high-tension
terminals connected to the low-frequency
amplifier. The valve is thus eminently
suitable for general-purpose work.

It should be noted that it is most im-
gortant that a grid-biasing battery should
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be used on the: L.F. side of the set even
with only one stage of note-magnification.
The makers’ figures for the amount'\of
negative potential required at various
plate voltages are as follows:

Plate Volts. Negative Grid Voits,
0" Josom Poag Mo L
oy . R s
FOIN | | N M 20

These were found to correspond very
well, with the actual requirements of the
valve when in use. The valve did excel-
lently in any position in ‘the set. Perhaps
its greatest feature is to be found in its
large emission, which makes it particu-
larly suitable for low-frequency amplifica-
tion. A fault with some dull-emitters is
that the emission is so low that they will
not supply current enough to work a small
loud-speaker. The One-volt Ora was tried
and did very well indeed on all broad-
casting stations, bringing in speech and
music with good strength and without a
sign of distortion.

The One-volt Ora is one of those excel-
lent constructional jobs that one has come
to expect from the Mullard Company. It
is well designed, well made and robust.
Those who wish to use valves which
operate off one cell cannot use a better.

‘Cossor Wuncell

I understand that the new Cossor Wun-
cell is to be placed upon the market very
shortly. It may even have appeared before
this article is in print. Though I have not
yet had an opportunity of testing this
valve, I have heard something about the
experiments that have been made and the
results that have been achieved. One
hesitates to prophesy in wireless, but if
what I have heard of the Wuncell is to
be relied upon, we may expect to find in
it a valve which is quite as good in its
class as are the famous Pr and Pz.

The latest application of the dull-emitter
principle is to the small power amplifying
valve, which is intended for use with loud-
speakers or where more than one stage of
L.F. amplification is employed. Tele-
phones and joud-speakers are current-
operated devices; that is, they require for
efficient working a fairly large normal
current with considerable changes in it
produced by the variations in the grid
voltage.

In order to be able to deal with big
variations in the grid voltage, the straight
portion of the curve must be as long as
possible. In valves of the ordinary type
the straight portion is not very long in
many cases, and distortion may be caused
in two ways when a strong signal is com-
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THE NEWEST DULL-EMITTERS.—1V

SMALL POWER VALVES
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ing in. Should the positive half-waves
take the working point of the valve up to
beyond zero grid potential the grid current
will flow, which causes a damping effect,
flattening the tops of the waves as they
are passed on from the plate of the valve.
This causes speech to become harsh and
nasal and music to sound metallic. It also
gives rise.to very discordant sounds upon
loud signals. Distortion, too, will be
noticeable when an orchestra containing
much brass'is playing.

Still worse .effects will be noticeable if
a positive cycle upon the grid is sufficient
to reach the saturation point of the valve
owing to the shortness of the straight por-
tion of the curve. When this happens all
the effects previously mentioned are
noticed, but to a very much greater extent,
for the wave forms delivered by the plate
are badly mutilated and therefore give
rise to all kinds of unpleasant effects in
the receiver. These things being so, it is
desirable by means of a suitable negative
biasing potential upon the grid to keep the
working point entirely upon the negative
side; that is to say, upon that part of the
straight portion of the curve which cores
below the zero point. This is possible only
if the curve is a steep and long one cross-
ing the vertical zero line at a point at
which there is a considerable amount of
plate current.  Power amplifiers are
specially designed to have curves so
shaped that distortion will not be produced
even by very considerable voltage changes
upon their grids.

Small Power Valves

Until recently the small power amplifier
has been rather out of the range of the
majority of amateurs on account of the
voltage and the current required by its
filament. Earlier types required an 8-volt
accumulator and consumed from 1 to 2
amperes of current. This was all very
well so long as one had a large 8-volt
accumulator and could get charging done
easily and .cheaply, but in other circum-
stances it made their use out of the
question.

With the coming of the dull-emjtter fila-
ment it became immediately possible to
design power amplifiers with quite reason-
able requirements in the shape of volfage
and current. I have just been testing one
of the dull-emitter power valves, the
B.T.H. B4, which works with -a filament
voltage of six and takes only .25 ampere.
It can thus be used on sets worked from
an ordinary 6-volt accumulator. This is
a first-rate valve for power amplification
purposes, giving a large volume of pure
and undistorted sound. It is, unfortun-
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jately, quite impossible to photograph i,
since the glass has a reddish tint which
makes it appear coal black on a photo-
graph.
M.0. LS4

Another is the M.O. LS4, which will
work quite well with only 4 volts on the
filament; in fact I have one upon my set
at present in combination with three dull-
emitters, all of which are worked from a
two-cell accumulator, the total current
required being less than 1 ampere, The
Mullard Company make a small power
valve, the PA3, which consumes .67
ampere at 4 volts. This is not strictly a
dull-emitter, but it is a good valve and
very economical to use. I understand that
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the same firm may place on the market a
dull-emitter power valve with very small
requirements indeed.

Those who are not satisfied with their
low-frequency amplification cannot do
better than obtain a small dull-emitter
valve, for they will probably find that it
makes all the difference in the world to
the purity of reception. When the
ordinary valve is made to give anything
like loud reception it has usually to be
forced, with the result that it cannot do
its best. The power amplifier, however, is
always working within its limits, so that
the quality of speech and music are -as
near perfection as the loud-speaker will
permit. J. H. R

THE
MANSBRIDGE
CONDENSER

Parts of Mansbridge Condenser.
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PROBABLY no piece of apparatus used
in wireless looks quite so uninterest-
ing as a Mansbridge condenser. There is
so little about it to excite your curiosity.
A green or grey metal case with two tags
protruding from a protective pitch coating
—that is all. No knobs to twist, nothing
to get out of adjustment, nothing at which
to grumble! But although uninteresting
in appearance, there are quite a number
of curious points about the manufacture of
Mansbridge condensers, some parts of
which are shown by the photograph.

Tin Precipitated on Paper

They are not, as many amateurs sup-
pose, made up with alternate strips of tin-
foil and waxed paper. Tin is actually
precipitated on the paper by a special
process, but at this stage the particles are
not conductive. The strips are calendered
by being pressed between two rollers mov-
ing at different speeds. Here a difficulty
is encountered. So great is the pressure
that particles of tin are forced right
through the paper, which is then useless
for making a condenser, of course. These
particles are got rid of by burning them
away.

Finishing. the Paper

What actually happens in one works is
that a 2,000-volt supply is connected across
the rollers, with a condenser of about 20
microfarads capacity in parallel. At any
point where tin has been forced through
the paper it is promptly burnt away. This
leaves small pin-holes, which can be seen
by holding the paper up to the light, but
they do not affect the insulation resistance
to any extent that matters.

The method of construction of a Mans-
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bridge condenser is clear from the photo-
graph. Two strips of the specially-pre-
pared tin-coated paper already mentioned
are rolled up with interleaving strips of
pure cellulose paper (as seen on the left),
connecting tags being slipped in. In a
condenser 'of 2-microfarad capacity the
strips are each about 40 yd. long. After
having been rolled the condensers are
covered with wax under high pressure
(right). The complete condenser appears
as in the centre of the photograph:

Insulation Resistance

During a visit that the writer recently
paid to Fuller’s United Electric Works,
Ltd., of Chadwell Heath, Essex, that firm’s
technical manager expressed the opinion
that Mansbridge condensers were perhaps
the most interesting things they made
there. Take insulation resistance, for
instance. Normally this is somewhere in
the region of 2,000 to 3,000 megohms, but
may fall, for no apparent reason and
whilst still in storage, to five or ten meg-
ohms. A week later it may have gome
back to its original 2,000 or 3,000 meg-
ohms! D.S. R

This vear’s wireless exhibition will be
held at the Albert Hall and will be open
for ten days during September and the
beginning of October. It will be held
under the auspices of the National Asso-
ciation of Radio Manufacturers.

A company, called the Broadcasting of
Australia Proprietary, Ltd., is starting
operations in Melbourne. Its station will
probably use 5 kilowatts and the aerial
will be 300 ft. high,

(mateur Vireless
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TELEPHONY

Some of these transmissions are commercial

or oficial. Wavelengths and times are $1a3bis
fo alteration without notice. T he times given
are according to British Summer Time,

London B.B.C. Station {2 L O), 365 metres.
Weekdays, 3.30 p.m. to 4.30 p.m., concert;
5 p-m. 10 5.30 p.m., women’s half-hour; s5.30
p.m. to 6.15 p.m., children's stories; 7 p.m.
to 10.30 p.m., concert and news. Sundays,
3 p-m. to § p.m., concert; 8.30 p.m. to 10.30
p.m., concert and news. Concert from 1 p.m.
to 2 p.m. on Tuesdays, Thursdays and Fridays.

Manchester B.B.C. Station (2 Z Y), 375
metres. Weekdays, 3.30 p.m., concert; 5 p.m.,
women's half-hour ; §.25 p.m., farmers® weather
report ; 5.30 p.m., children’s hour; 6.20 p.m. to
7-15 p-m. and 7.45 p.m. to 10.30 p.m., concert
and news. Sundays, 8.30 p.m. to 10.25 p.m.

Birmingham B.B.C. Statien (5 1 T), 473
metres. Weekdays, 3.30 p.m. to 4.30 p.m.,
concert; 530 p.m. to 6 p.m., women’s half.
hour; 6 p.m. to 6.45 p.m., children’s hour;
7 p-m. to 10.30 p.m., concert and news. Sun-
days, 8.30 p.m. to 10.30 p.m.

Newcastle B.B.C. S.uation (3 N O), 400
metres.  Weekdays, 3.45 p.m., concert; 4.43
p-m., women’s half-hour; §.15 p.m., children’s
hour; 6 p.m., scholars’ half-hour; 7 p.imn. to
10.30 p.m., concert, news. Sundays, 8.30 p.m.
to 11 p.m,

Bournemouth B.B.C. Station (6 B M), 383
metres. Weekdays, 3.45 p.m. to 4.30 p.m.,
concert; §.15 p.m. to 10.15 p.m., concert and
news. Sundays, 830 p.m. to 10.15 p.m.

Cardift B.B.C. Station (5 W A), 350 metres.
Weekdavs, 3.30 p.m. to 4.30 p.m., concert;
5.30 pm. to p-m., women’s half-hour;
6 p.m. to 645 p.m., children’s hour; 7 p.m.
to 1o.30 p.m., concert and news. Sundays,
8.10 p.m. to 11 p.m.

Glasgow B.B.C. Station (5 S C), 420 metres.
Weekdays, 3.30 p.m. t0 4.30 p.m., concert;
§ p-m. to 5.30 p.m., women's halt-hour;
5.30 p.m. to 6 p.m., children’s hour; 7 p.m.
to 10.30 p.m., concert and news. Sundays,
8.30 p.m. to 10.45 p.m.

Aberdeen B.B.C. Station (2 B D), 495 metres.
Weekdays, 3.30 p.m. to 4.30 p.m., concert;
5 pm. to 6 p.m., women's half-hour and
children’s corner; 7 p.m. to 10.30 p.m., concert
and news. Sundays, 8.30 p.m. to 10.30 p.m.

Sheflield (Relay) B.B.C. Station (6 F L), 303
metres. Programme relayed.

Plymouth (Relay) B.B.C. Station (5 P Y}, 330
metres. Programme relayed from London
station daily. ]

Konigswusterhausen (I. P), 2.800 metres.
Daily, 8 a.m. to g a.m., Stock Exchange news;
1z noon to 1.30 p.m., news and concert; § p.m.
to 6.30 p.m., Stock Exchange news.

Croydon (G.E D), gou metres. Daily.

Eifiel Tower (F L), 2,6co metres. Daily,
6.40 a.m. to 7 a.m., weather forecast; 11 a.m.
to 11.30 a.m., weather forecast; 3.40 p.m,,
Stock Exchange news; s5.30 p.m. (Saturdays
excepted), Bourse closing prices; 6.10 p.m.,
7 p-m., and 7.20 p.m. (Sundays only), concert
and news; 10 p.m., weather forecast.

Parls Concerts Radiola (S F R), 1,980
metres. Daily, 12.30 p.m., concert and news;
1.45 p-m., first Bourse report; 4.30 p.m.,

Bourse closing prices; 4.45 p.m., concert and
news; 6.45 p.m., news; 8.30 p.m. to g.30 p.m,,
concert ; also concert from 2 p.m. to 3 p.m.;
10 to 10.45 p.-m. on Sundavs.

Rome (I C D), 3,200 metres. Daily, 11 a.m.

Ecole Supérieure des Pestes et Télégraphes,
450 metres. 3.30 p.m. to 4 p.m. (Wednesday
end Friday), 7.45 p.m. to 10 p.m. (Tuesday
and Thursday), 2.30 p.m. to 7.30 p.m. (Satur-
day), concerts. ’
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Amplifier and
Crystal Detector

THE UN

CRYSTAL-VAI

This Set has
three functions:

(1) H.F.

g

Fig. 1.—Top_View of Back of Panel.}

HE crystal-valve receiver shown by

the photographs Figs. 1 to 3 is
unique, and has been specially designed
for the ever-widening circle of AMATEUR
WIRELESS readers who wish to construct
a crystal-valve set which can be used as a
simple crystal sét or as an H.F. or L.F.
amplifier and crystal. The set functions
as an easily-tuned crystal receiver in-
tended for use by the younger members
of the family who canmnot be trusted to
handle a valve set. With a near-by lecal
station reception on headphones with
crystal only is obtained and the batteries
need not be used. When a number of
friends are gathered together, however,
the necessity of several headphones is
avoided by the addition of the valve and
a stage of L.F. amplification for use with
2 loud-speaker.

Three-in-onz Set

For those who wish to listen to most
of the distant broadcasting stations, the
receiver, by one movement of the plug,
can be changed from a crystal-L.F, valve
combination to an H.F. valve-crystal com-
bination. The receiver is a three-in-one
set, and can be constructed at a little
more than the cost of one. The total cost
of the components is about £z r1o0s.

Figs. 1 to 3 show the appearance and
make-up of the set. The cabinet encloses
the batteries, and also the phones when
they are not in use. Fig. 4 shows the
circuit and the switching arrangements
employed in its control.

Each circle represents a plug-in.contact,
each of which is located on a switch-board
attached to the front upper part of the
panel. The function of these plug-in
contacts is to cut in or to disconnect
varigus portions of the circuit, so changing
it ffom a simple crystal set to H.F.
amplification and a crystal detector, or to

. a crystal detector followed by L.F. ampli-

fication, The change <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>