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WHAT do you hear? Is each
stroke of the mighty bell
a rich majestic note? Do

you hear it as realistically as if
you were standing on Westminster
Bridge? Does it come to you as
a musical note or merely as a
metallic crash?
Put a set of Mullard P.M. Valves
in your set. Let them re-create
for you the rich music of Big Ben's
note. Their performance in this
severe test will prove to you their
ability to bring all broadcast speech
and music to you clean, clear and
life -like.

Mullard.
THE  MASTER.- VALVE
The secret is in the Wonderful Mullard

P.M. Filament.

ALAT..1-1-1E Mr LLARD WIRELESS SERVICE CO LID., MULLARD 110",_;SE, DENMARK STREET, LONDON, W.C.Z.

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention

Arks
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AERIAL COIL

250-550 metres
Price 10;6

1000-2000 metres
Price 12,'6

H.F. TRANS-
FORMER

250-550 metres
Price 10/6

1000-2000 metres
Price 12/6

SUPER COIL
Pat. No. 2S3,723

1. STANDARD SHAPE AND
SIZE-no need to buy a
coil holder.

2. STANDARD PIN CON-
NECTIONS-no need for
rewiring.

3. AERIAL COIL has tap-
pings for all degrees of
seectivity required and
provides for a detachable
Rcinartz Reaction winding
-an abso:ute:y unique
feature.

INTERCHANGEABLE
PRIMARIES

P.4 250-550 m.
P.6
P.8 .,
P.10
P.I2
P.14
P.16 1000-2000 m.
P.I8
P.20
P.22

3/-

4. H.F. TRANSFORMER has
interchangeable primary
windings to suit the new
screened -grid or any other
type of valve.

5. A COMPLETE RANGE OF
PRIMARY WINDINGS is
availab!e, from the most
se:ective to the largest types
required by screened -grid
valves.

6. ALL PRIMARIES ARE
CENTRE -TAPPED, with
plugs and sockets arranged
so that wrong connection
is impossib:e.

SIX -PIN SUPER COIL
PLEASE STATE PRIMARY REQUIRED WHEN ORDERING

Obtainable from all dealers

Lewcos Radio Products p
For Better Reception 

INNPINPIN"re"..00#04.0,4,4704'

THE LONDON ELECTRIC
WIRE COMPANY AND
SMITHS, LIMITED,
Church Road, Leyton, E.10.

Trade Counter and Cable Sales :
7, Playhouse Yard, Golden Lane,

 E.C.L
eestrWeeSeeese,ereePWW,

Advertisers Appreciate Mention

L. F. PURITY

MANIC
" jr" Type L.F. Transformer
The Igranic " J" Type L.F. Transformer explodes
the old theory that bulk is essential for purity of
amplification and large volume. The secret is in
the ultra -permeable iron core and special wind-
ings ; its performance is definitely better than
any other transformer of similar size and price
and superior to many instruments higher in price.
Our published characteristic curves positively
uphold this statement.
Obtainable in two ratios -3.I for use after values
of ro,coo to zo,000 ohms impedance and 6.1 fol-
lowing values of 5,000 to ro,000 ohms impedance.

3.1 or 6.1 PRICE 17/6RATIO

IGRANIC MEGOSTAT
Fitted with 2in. knob and dial.

Price 6/ -

VOLUME
CONTROL
No modern radio set or gramo-
phone amplifier is complete
without an Igranic Megostat
Volume Control. It gives
smooth, silent and constant
potentiometer type of control
and can be used for several
other purposes in addition to
volume regulation. Resist-
ances of 50,00o, 500,000 ohms,
- and 5 megohms.

Send for Lis! D.112 containing full particulars of latest
Igranic Radio Devices.

QuecallitteriaSi

Works BEDFORD

of "A. W." with Your Order
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WINNER SERIES
for 6 ma. emission.

6o volt /
POPULAR SERIES

for 6 MA, emission. n
66 volt

STANDARD SERIES
for 6 ma. emission. 12/666 volt

POPULAR POWER
SERIES

for 0-16 m.a. emis- iz
6o volt la/ tf

STANDARDNDARD SERIES
for ro-i6 m.a. emis-
sion. 66 volt 441 -

EVER READY Co.
(G.B.) Ltd.,

HOLLOWAY, N.7.

EVE' READIr
Britain's Best Battery

Advertisers Appreciate Mention of A.W." with Your Order
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FEBRUARY 2, 1929

On Nothing Much !-At the
beginning of this week, as a special
feature, we had Sir Oliver Lodge
discoursing on "Emptiness; or
Vacuum." Only Sir Oliver could
talk about nothing, and get away
with it ! But, then, his "nothings"
generally mean something, and he is
a valued broadcaster because he has
the happy knack of explaining the
infinite in terse and simple sentences!

Our New Uncle-One of the
Savoy Hill " uncles " having left the
B.B.C. for a most interesting sphere
of film work, we .now have a new

Uncle -in -Chief " of the Children's
Hour at 2L0. This is the well-known

Columbus," who in private life is
Alan Howland and who has been
associated with the Children's Flour
for about four yedrs.

Charlie and " Talkies "-It seems
that we shall never hear Charlie Chaplin
via the talking films, though many of us
have heard him via radio. He has what
is known in the States as an "English
accent." He was recently persuaded to.
tell a newspaper reporter that he thought
" talkies" had a future, but 'he could
not be enveigled. into talking about
the technical points, which might
have interested AMATEUR WIRE-
LESS readers.

Variety Broadcasts-As we go
to press we learn that regular
fortnightly, broadcasts are to be
made from the Alhambra and
Coliseum music -halls, beginning
with one from the Alhambra
on February z2th. Sir Oswald
Stoll has changed his policy at
last !-

Fultograph News-Two items
to note. First, the Science Museum
at Kensington has accepted a
picture set for demonstration pur-
poses in the lectures which are being

5
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5
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The three -valve short:wave set which has been given to the
inhabitants of Tristan da Cunha by an African newspaper, being
demonstrated at a well-known London wireless stores to the
Rev. C. A. Partridge, who is voluntarily going as chaplain to the isle.

given. Second, Wireless Pictures (192S),
Ltd., are not limiting themselves to the
sale of complete outfits, and home-con-
structiOn .is now possible.

That Political Talk-When 2L0,
.5XX, and other stations recently gave
a controversial broadcast on the Dc -rating
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Bill, a new mode of dealing with the
party brOadcasters was undertaken
at London. Instead of crowding
together in one studio, each waiting
his turn before the "mike;" they
waited with their secretaries in till
drawing -room at Savoy Hill. Each
heard the others by means of loud
speakers, and when his turn tc.
broadcast came 'he *as taken- up tc
the actual studio 'on the first floor,

Now for the Prizes !-There is
a novel idea afoot fur the presenta-
tion of the prizes to winners in the
school broadcast transmissions.
Lady Clarendon, wife of the Chair-
man of the B.B.C. Board of
Governors, is to present the awards
in one of the London studios, and
this little affair will be broadcast
through 2L0 and 5XX.

From Hull-Here is a notable event
for northern listeners for February 6. Hull
is the possessor of a particularly live
" Little Theatre "-one of the most adven-
turous in the repertory movement in the
north. The players of this theatre are
giving a play by St. John Hankin, Thomp-

son. All stations of the northern
grouping will hear this, and it is
particularly interesting because
Hankin died before it was com-
plete.5

5
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5

5

5
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Next Week-Do you like this
week's bumper number, containing
a free blueprint of " The Listener's
Three" and a linen -diaphragm
loud -speaker of exclusive AMATEUR
WIRELESS design ? Don't on any
account miss next week's issue,
which will contain further interest-
ing details of the loud -speaker and
an amazing reception log of the
"three." In addition, all the usual
features, and constructional details
of a two -valuer of very simple
design.

.uEPFRVr: MORE ABOUT THE SET AND SPEAKER NEXT WEEK
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Bel Ilialgek.er
Our Special Representative describes the
Western Electric apparatus used for the

Vitaphone and Movietone "Talkies,'
UNDOUBTEDLY the two best-known

sound -film systems now working in
America and this country are those devel-
oped and produced by Western Electric
and commercially known as Vitaphone
and Movietone. The essential difference
between the two is that the Vitaphone
system gets its original electrical impulse
from a disc record, whereas the Movietone
has the sound recorded on a narrow strip
at the side of the film, against the perfor-
ations. The above sound equipment at
all modern cinemas allows of the use
either of ordinary films with a synchron-
ised record, or of the special sound films.

The Vitaphone will he most readily under-
stood by the ordinary wireless man when it

Above : The speed of projec-
tor and turntable is controlled
by a valve bridge arrangement.
Right : Removing the pick-up
which begins at the centre of

the record

is explained that basically
it is gramo-radio synchron-
ised with the projection
of the film. The film and
record are taken and made
simultaneously and thus
if proper synchronising
arrangements are used syn

164

chronism will be per-
fect on reproduction.
Recently an AMATEUR
WIRELESS Special
Correspondent w a s
allowed to peep behind
the scenes in one
of London's largest
cinemas, possessing
the very latest in One of the gian
Vitaphone equipment.
It comes as something of an eye opener
even to one well versed in the technical-
ities of gramo-radio to see the large
amount of apparatus which is used in this
famous American " talkie " system, and
which is fully justified by results.

The projectors, and there are usually
two, three or four of these in a " super "
cinema, are modified to fit in with the
Vitaphone and Movietone arrangements.
They are driven by special electric motors,
which also actuate the turn -table carrying
the speech record. Externally the pro-
jectors do not differ very much from the
standard article. The most noticeable
item is a large turntable on a standard
at the hack of each. This is protected
by a small rail so that it does not catch in
the clothing of the control man in the
operating box.

The records used are " outsize," being
16 in. in diameter. They are one -side l; they

FEBRUARY 2, 1929

t loud -speakers at the back of the screen

start from the inside instead of from the
outside as is conventional and rotate at
about half the normal speed, namely
331 r.p.m. About twenty playings are
allowed for each. Western Electric are
very keen on getting the best quality.

A small red line on the inside of the re-
cord shows the exact start of the sound
grooves, and when commencing the run'
of a " talkie " film the needle of a balanced
pick-up arm is placed exactly on this red
line. The film is arranged in the gate of
the projector so that a special pre -marked
" frame " (that is, one little picture on the
film), is in the light path. This is all the
synchronising that is necessary for, ob-
viously, as this synchronism is prearranged
it is maintained during the whole run of
the record.

Pick-up Output
Now we must go back a little to see what

takes place if a Movietone sound -film
is being used. There is a separate gate
on the projector below the main one
and this deals with the sound record
on the edge of the strip. A special
lamp consuming 4 amps. at 12 volts
passes an intense beam of light
through the sound record strip on
to a photo -electric cell of the potas-
sium type, to which a potential of
go volts is applied.

The output from this cell is so small
that it is necessary to have a three -
valve amplifier mounted in a shock -
absorbing suspension system actually
within the body of the projector,
so that the leads from the cell to
this first amplifier are only a few
inches in length. This amplifier
is very carefully shielded from

(Continued on page 192)
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THE LATEST
AND BEST

LINEN -DIAPHRAGM

LOUD -SPEAKER

THIS, the latest of the series
of AMATEUR WIRELESS linen -
diaphragm loud -speakers is par-

!ticularly suited to the "Listener's
I Three," described in this issue, for
several reasons. Perhaps the two
most important are that judging .by
results this is one of the most efficient
loud -speakers it is possible to construct
fcir ordinary amateur use; this makes
it a fit companion for the three-valver
which is of most up-to-date design;
moreover its dimensions and capabili-
ties well suit it for the output 'of the
set. . .

i .

Many Good Features
It must be emphasised that this linen-

(diapiiiagm loud -speaker will give most
pleasing results with almost any receiver
capable of giving loud -speaker output.
As will be well-known to those who have
constructed previous forms of the linen -
diaphragm instrument, which I have des-
cribed in AmATEUR WIRELESS, their par-
ticular merit in common is that they give
a really astounding volume for an ordinary

This is a side view of
the speaker fitted with a

Goodman unit

commercial reed movement, and there is
no jarring or undue accentuation over almost
the whole musical scale.

Just a word for those who have riot had
previous experience of speakers of this

165

By J. SIEGER
type. It will be obvious from the photo-
graphs and from the blueprint given free
with this issue that this instrument com-
prises two stretched square diaphragms of
linen, drawn together at their centres. The
driving rod of a reed movement passes
through the apex. To render the whole
construction rigid both diaphragms (one
of which is larger than the other in order
to prevent a distinct natural frequency
period) are "doped."

An Innovation
There is one very important point on

A FREE
BLUEPRINT,

OF THIS SPEAKER
IS PRESENTED WITH

THIS ISSUE
11[1111..

which the construction  of the present
instrument differs from its forerunners.
It was found with some that a certain
vibration period was set up which gave %-
somewhat the effect of an echo. This Was Hire the speaker is shown fitted with a
caused by the pull on the linen transmitting Blue Spot unit

the sound vibrations to the frame and rubber. This has a small " flange " of rubber
thence to thd 'baffle; causing the whole to along its length and it is this which is
vibrate. This has now beep eliminated by a tacked down to the face of each square
rubber cushion on both diaphragms. This frame before stretching over the linen. The
allows the diaphragms to Vibrate substan- material should be cut to fit the frames and
tially as separate entities without affecting tacked around the edge of each. Uphol-
the framework.. sterers' small tacks should be used for this

The measurements of this instrument and slioidd be spaced fairly close together.

maleur WireleD

SPECIALLY
DESIGNED

FOR USE WITH
THE

"LISTENER'S THREE"

are also slightly smaller than those others
that have been described. A reduction of
2 in. in the measurements of each side of
the larger frame has helped to do away
with any tendency towards resonance or
booming.

Construction
The first thing to be done when con-

structing the loud -speaker is to make the
wooden framework. Approximately x8 ft.

. of i in. sq. section of wood are required.
Actually this will have a I in. cross section
since it is planed and finished and has what
is known as a " in. finish." It is quite a
simple matter to make the two frames, the
pieces being simply nailed firmly together.

There are metal brackets for strength.
ening the corners. Flat angle plates, 4 in.
by % in. steel were used as in the previous
design. These plates are placed at the
inside corners of each frame, on the same
side as the rubber buffer, the mounting of
which will shortly be described.

The correct material to employ for. the
diaphragms is best handkerchief linen, and
x Y2 yds. are required. The rubber damping
material used is a thin strip of tubular
cross-section  known as draught -stopper
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THE LATEST AND BEST LINEN -DIAPHRAGM SPEAKER (cont,,,,,d)
In order to prevent creases, which are

fatal to good results, one side should be
fastened and the linen then stretched across
to the opposite side and tacked
down on that side. One most
important point is to see that
the threads of the linen are per-
pendicular and parallel to the
sides of the frame. When the
four sides of each diaphragm
have been secured, the corners
should be pulled tight, turned
over and then tacked down.

It is imperative to find the
exact centre of each diaphragm,
and this can be done by drawing
two diagonal lines across the
face of each. A sharp point, such
as a gramophone needle, should
then be used to force a hole in
the diaphragms without breaking The mounting of two types of unit-the Goodman and the
any of the threads, and in order
to prevent these two holes enlarging
themselves under the strain when the dia-
phragms are stretched a button -hole stitch

1111,...1 .1)1,1\

III
::zrualjt

1..ocf*

r

MounhA y board
Sark fasize

Section showing attachment of unit to
_ diaphragms

should be made round each. Perhaps the
lady of the house will oblige I

Doping
The next operation is doping and this

is carried out with Belco clear varnish.
In previous designs I have used amyl -ace-
tate in which celluloid is dissolved, but the
Belco tarnish is a cellulose compound
which gives equally good results and
obviates the messy business of dissolving
the celluloid. One coat should be applied
to the surface of each diaphragm and
allowed to dry.

Another improvement which has been
effected in this latest instrument is the
method of stretching the two diaphragms
apart. It will be seen that four short
lengths 'of Meccano strip are used, these
being screwed to the inside of the larger

frame. Four lengths of 2BA screwed rod
are passed right through the framework of
the smaller diaphragm at four points and

the rod is secured as shown with 2BA nuts
and washers on each side.

Assembly
The larger diaphragm is then placed

face downwards on the table and the
smaller diaphragm -placed over it, being
supported by passing the four projecting
2BA rods through holes low down in the
Meccano strips. No attempt should be
made yet to stretch the diaphragms.

The cone washer should be passed through
both diaphragms and screwed up tightly,
care being taken that it is correctly
assembled as is clearly shown in the blue-
print. Then carefully stretch the two
diaphragms apart by two holes on the
strip, and apply a second coat of Belco
varnish. It will, of course, be found neces-
sary to enlarge the holes in the Meccano
strip in order to take the 2BA rod. The
strips employed have to holes, being cut
off from larger strips, for the to -hole size
is not standard.

Stretching the Diaphragm
Next stretch the diaphragm up by the

extent of another hole on each strip. Two
holes are occupied by wood screws at the
end of the strip for fixing, and thus at this
stage we have five clear holes between the
wood screws and 2BA rods. Apply yet an-
other coating of "dope" and while wet
stretch the diaphragms apart to the fullest

DO YOU KNOW-How the
latest linen -diaphragm
loud -speaker will revolu-
tionise your reception ?
It can be used with any
receiver. Get next week's
issue to learn the latest
details.

extent, this giving six clear holes on each -
strip, and allow to dry. Another coat may
then be applied; this will have dried by

the time the reed movement is
mounted.

Blue Spot

results
should

Mounting the Unit
The reed movement is attached

to the batten at the back of the
small diaphragm. This batten is of
I in. finish wood and is ro in.
in length. It is separated from the
diaphragm itself by two short
lengths of wood to give a con-
venient clearance between the
front of the reed mechanism and
the back surface of the smaller
diaphragm. The movement should
be mounted, the driving rod being
passed through a hollow washer
and firmly secured thereto.

In order to get the best
it is essential that the instruments
be enclosed in a baffle cabinet,

the back of which should not be closed

O $o o o 'o OHO O o)

Details of adjusting strip and method of
attaching linen to frame

8sh2
noshers

Linn c! ;111111
away to show bas

Two perspective sketches of the speaker

in. Further constructional details and hints
will be given next week and these will be
of assistance to amateurs who have not
previously constructed a linen -diaphragm
loud -speaker and may not be quite con-
tented with the information it is possible
to give in the brief space available in this
issue.

The new Huizen r3o-kilowatt short-wave
telephony transmitter erected for the
purpose of assuring daily two-way com-
munication with the Dutch East Indies was
formally opened on January 16.

Radio Vitus, Paris, now broadcasts its
daily concerts simultaneously on 322
metres and 41 metres, the latter with a
power of 15o watts in the aerial. In the
meantime, the Radio LL transmissions on
61 metres have been suspended.
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GAS- or steam -pipe aerial masts are not
by any means novel, but lack of

information regarding their construction no
doubt accounts for them not being as
popular as they deserve. They are perhaps
a little more expensive at the commence-
ment than an unstayed scaffold pole, but
their life and the strength which lies greatly
in the stays warrants their erection. The
avoidance of metal stays near the aerial is
a great point where transmission is con-
cerned, but for reception purposes little or
no effect results from their presence.

A useful size aerial mast is one of about
3o ft. high, but the information given here
will enable those desirous of going higher
to adapt their needs from it.

The 3o -ft. mast is composed of three sec-
tions of gas -pipe screwed together by
means of sockets, and stayed by means of
nine stay wires.

The materials required are as follows :
One io-ft. length II/4-in. gas -pipe, screwed
one end only; one xo-ft. length x -in. gas -
pipe, screwed both ends; one xo-f.t. length
/4 -in. gas -pipe, screwed both ends; one
reducing socket 11/4 in. to I in.; one
reducing socket I in. to 3% in.; Zoo yds.
7/2o s.w.g. galvanised iron wire; one pulley;
nine 6 -in. strainers; three stay bolts; four
pieces 2 ft. by 2 in. by 4 in. timber; one

iP"./ To? stay
Fig. 1 ha// -

Details of
Stay Footing

Large washer
77mher 4f nut

WHY NOT ERECT

A METAL
AERIAL MAST?

The mast described below is made
of gas piping, is simple to erect and
is of better appearance than the

average wooden mast

galvanised iron fastening cleat; small
quantity 20 s.w.g. galvanised iron wire.

The first procedure is to arrange for the
mast and stay footings. These are made
from the 2 ft. 4 in. timber. In one only of
these pieces of wood drill or chisel out
for about I in. deep a hole to take the
i i/4 -in. pipe. This piece of wood is sunk
in a hole just large enough to accommodate
it in the ground, where the mast itself will
stand. The hole need only be a 'few inches
deep, as the earth round the mast foot does
not take any part in the actual support of
the mast, but merely prevents the foot
of the mast slipping.

Fig. 3. Method of securing stay at mast
top. Fig. 4. Stay secured round socket.
Fig. 5. The complete assembly

The other pieces of wood have %-in. holes
drilled right through their flat faces in the
middle of each and one of the stay bolts is
passed through each hole. Fig. i makes
this clear. These stay footings must be
sunk at least z feet below the surface of the
ground and the earth well rammed down

o er them. The eyes of the stay bolts
should protrude about 6 in. above ground.

The first of these stay footings is sunk in
a direct line beneath where the aerial will be
placed. The other two footings are placed
behind the mast as shown in Fig. 2.

When these footings have been prepared,
screw the component parts of the mast
together, laying the bottom end of the
11/4 -in. tube near the edge of the hole
accommodating the centre footing. Proceed
then to secure the stay wires of 7/2o s.w.g.
galvanised wire to the mast. Three stays
sufficiently long to reach the footings are
cut off and passed through a large screw -eye
fixed in the top of the mast. This fixing is
accomplished by driving a round piece of
wood into the open end of the top of the
mast and screwing the eye into that.

Staying
The fastening of the stays needs to be

done carefully. The 7/20 wire is passed
through the screw -eye twice and is then laid
down along itself again and bound for
about four inches with the single 20 s.w.g.
wire. Fig. 3 will make this clear.

The pulley is also secured to the top of
the mast by single No. 20 wire.

It is advisable at this stage to slip the
halyard rope through the pulley.

Next, fit the second set of stays. These
are passed completely round the mast just
above the reducing sockets, which prevent
the stays slipping down the mast. Fig. 4
shows how this is done. The last set of
stays is fitted just above the bottom
reducing sockets. (Fig. 5.)

When all the stays have been fixed, lay
(Continued on vext page)

c \/0:1

/ \
Backs.*

/8=8'
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Fig. 2
Arrangement
of Footings

Lined eerie/
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Weekly Tips,
Constructional

and

Theoretical-
THE experimenter usually has a number

of fixed condensers by him, but some-
times a condenser of the capacity required is
not available and it is then that a
little knowledge of the results obtained
by connecting condensers in series and
in parallel comes in useful.

An interesting example that
comes to mind may be explained
with the help of the diagram.
Here there are -two aerial termi-
nals and two fixed condensers of
.0002 microfarad each. When
the aerial is joined to AI a
capacity of .000z microfarad is
included in the aerial circuit but
when the aerial is connected to
A2 the capacity is .000i micro -
farad.

This is because the two .000z
microfarad condensers are then
in series. As far as capacity is
concerned one .000z-microfarad
and one .000i microfarad condenser might
have been used.

How to

Instability and the Transformer
A receiver having two low -frequency

stages, one transformer coupled, provides
so much low frequency amplification when
modern valves are used, that there may be
a tendency for the circuit to be unstable.

Many transformers have a metal case
and it used, at one time, to be considered
good practice always to join the case to
the negative side of the filament circuit. I
have found, however,- that sometimes the
tendency of a circuit to be unstable is in-
creased if this is done. No rule can be given.

Try earthing the case by all means, but
be prepared for either worse or better
results.

Modern Valves-and Batteries
Several times recently I have met

people complaining of the short lives of their
high-tension dry batteries.

Enquiry has revealed that one of the new
super -power valves has been used in the
last stage with only the same value of grid
bias as previously. This is quite sufficient to
account for the high-tension battery's short
life

Modem power valves usually pass rela-
tively heavy anode currents. An examina-
tion of the characteristic curves, as supplied

by the manufacturers, shows that the
modern power valve may pass a current of
20 or 25 milliamperes, which is, of course,
beyond the economical discharge rate for
most batteries. The difficulty disappears
when high G.B. voltage is used. The G.B.

R/ R2
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make the most of the Fixed Condensers you have

battery 3:3f 9 or 16 volts that used to be
considered ample may no longer suffice
and the amateur should not hesitate to use
20 or 25 volts when the high tension is
sufficient to warrant it.

Discharging Condensers
A few days ago I needed a 4-microfarad

filter condenser for a smoothing circuit, so
I went to the cupboard and took one from
the shelf only to drop it in a hurry. My
fingers had touched the terminals and I
had received a smart shock. As I always
take care to put the blade of a screw-
driver across the terminals of a condenser
that has been employed in a relatively
high voltage smoothing circuit my "shock"
was all the greater.

These condensers store a fair amount of
electricity. The snappy spark which one
can produce by discharging the condenser
is, in itself, a sufficient indication of the
fact.

'Whether the particular condenser which
gave me a shock had been momentarily
short-circuited by a screw -driver blade
placed across its terminals after it had been
used I do not know, but it may have held

. a charge which was sufficient to produce a
second or " residual" spark. Forentire safety
it is certainly advisable to short-circuit
condensers for a few seconds in order
completely to discharge them. Certain types

'--
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appear to absorb more electricity than
others and I have since discovered that
from some of them even a third spark
which, however, is a very weak one, can
be obtained.

on hand

The Outdoor Aerial
A question I am frequently

asked is, "What is the best size
of outdoor aerial ?"

Curiously enough, this ques-
tion, simple though it may appear,
is rather difficult to answer
unless one is familiar with the
local conditions as well as the
type of receiver employed.

It is safe to advise the largest
aerial that can be erected when
the receiver is a small one com-
prising, say, two valves and is used
principally for the reception of
the local station, and when the
receiver is used at a place many

miles from the nearest broadcast station.
In these two instances a large aerial will

prove satisfactory.
On the other hand, listeners who live

within a few miles of a broadcast station
and have a receiver providing a fair amount
of magnification generally find a medium
or small aerial to be better suited to their
needs.

'46A METAL AERIAL MAST"
(Continued from preceding page)

the stays carefully out along the mast so
that there will be no entanglement while
the mast is erected.

Two adults are the only hands needed to
erect the mast, which is lifted up from the
top end and pushed into position.

The stays are then handled one by one,
the lowest set of stays being fitted with
strainers and the bottom section drawn up
tight and erect. The second set of stays are
then fitted and the middle section adjusted
to its correct position.

The top stays are treated similarly, and a
final touch on the other strainers secures
the mast solidly.

The cleat is best fixed by tapping the
iron pipe and fixing with steel screws, but
as this is generally found to be rather a
difficult job, it may be secured by bidding
it to the mast with 20 s.w.g. wire.



FEBRUARY 2, 1929 169 Cmatout

T

Price 210.
The wonderful

Ge14 HEAp

a40,006 Cr THE

VdottgatillS
A wonderful new
Transformer with
a marvellous perfor-
mance on the lower
tones
The Cossor L.F.Transformer gives
new realism to the reproduction of
any Receiver. It gives even ampli-
fication of all tones-from the roll
of the drums to the piping of the
piccolo. The wonderful reproduc-
tion of the famous Cossor 1%lelody
Maker is largely due to its Cossor
L.F. Transformer. The Cossor
L.F. Transformer will give better
results in your Receiver-see it
at your Dealer's.

W
Made and guaranteed
by the makers

o f Ntthe COS sorfamous Cossor Valves

A. C. Cossor Ltd., Highbury Grove, London, N.5.

L.F. IVANSFOIPMER
V& 712

Advertisers Appreciate Mention of "A.W." with Your Order



170 FEBRUARY 2, 1929

With each Watmel Double Range
Tuner we supply a push pull
switch for wavelength change,
also a diagram showing how to

connect up in a set.

Price 1.2/6 each

TUNE YOUR SET
THE

WATMEL WAY
Here is the Tuning Unit
you have been looking
for. Avoids coil -chang-
ing. Gives smooth, even
tuning from 250-600 or
1,000 to 2,000 metres
when shunted by a .0005
variable. Reaction also
controlled by .0005 var-
iable. Change - over
effected by a push-pull
switch supplied. Wound
with green silk -covered
wire on paxolin former
protected by glossy cel-
luloid. Gives your set

a profcssion4 look.

WATMEL WIRELESS CO., LTD.,
IMPERIAL WORKS, HIGH STREET, EDGWARE

Telephone: Edgware 0323

ftMEI Ell ADVICE
for all our clients.

BUY THE EASY WAY, A SMALL FIRST
PAYMENT BRINGS PERFECT RADIO INTO YOUR HOME
latAbllahed before broadcasting started in this country, we are able to give advice that is
sound and of inestimable value.

A FEW OF OUR WONDROUS OFFERS
CELESTION C.10 loud speaker, 919 now and 9/9 monthly.
BROWN MOVING COIL loud speaker, 151 now and monthly.
COSSOR MELODY MAKER KIT, complete with valve, in maker's sealed carton, 131 monthly.
Dunham A.C. Mains Unit. Output 150 v. 20 m/a. 15.18.6, or 10/. now sad 10/- monthly.

Dunham Long-range 3 Valve set In handsome cabinet with compartments for all batteries. LEGAL
PROOF given that actually

40 STATIONS OA, LOUD SPEAKER
are average results obtained. Screened Grid, and Pentode valves, all batteries, loud speaker,
Oath £21, or 47,8 now and 28/- monthly, or reasonable terms to suit your convenience. Con.
'tractor's Envelope for this set 2/9 only. Dunham De Laze Allwave Multi -ranee two -valve Cabinet
Sat. for all wavelengths, Envenom, etc. NO COILS REQUIRED. Absolutely complete. Cash
f.9.10.0, or 16/- monthly. We take your own net In part payment. Constructor's Blueprint
ad. only. Order from your dealer if he re a Dunham Agent.

Elm Works, Elm Park
c;s0U NHAtiti Brixton Hill, London S.W.2

F. C. HEAYBERD & CO.
8/9, Talbot Court,

Eastcheap,
E.C.3.

SILENT
ELIMINATORS
The secret of obtaining powerful,
silent, and enduring results from
the H.T. or L.T. Eliminator you
are about to build depends entirely
upon the right selection of its
component parts.
Success with SUPRECISION
Power transformers and chokes is
a guaranteed certainty. Specify
them and you follow the lead of
thousands of satisfied Customers.
How to build your own Eliminator inexpen-
sively is explained in the new list 935. Any
output obtainable from 2 volts to 500 volts.

Write, 'Phone, or Call,

AMAZING TRIBUTE
TO THE WONDERFUL

"WEILO"
TRANSFORMER

Again and again we receive positive proof of the immense superior:ty
of Weilo Transformers. When tested alongside the highest priced
instruments on the market, they have given a cast-iron efficiency of
performance worthy of the highest standards of transformer value. In
many cases the experts have been amazed that such unusual efficiency
and high quality could be marketed at such a low price.

A.J.B. writes:
. . have tested this against several

well-known transformers at double the
price . . . find they do everything you
claim . . . purifies reception .

equal to another valve .. ."
Oct.7th, 1928.

J.D. writes :
surprised with the Performcorce

. . . fills my house with majestic volume

. . . . am informing my radio friends-,
'The man with the small pocket'-that
at the price he will have to go a long wag
to brat Wei/Q. . . . "

Sept. 1st, 1923.

Send now for our latest catalogue,
one of the most complete and in-
teresting in Radio, giving details of
tie complete range of Weilo and
N.S.F. quality components. You can
Obtain direct or from most good -
class dealers. Stocked by Harrods.
GUARANTEED TWO YEARS

Power Type Heavy Typo

11/6 8/6
Power Type has been specified for the
"Manchester Evening Chronicle" circuit
"Distance Two" l y Radideo, and also far
the Sir Isaac Pitman All Europe 3.

F011 details from

S. W. LEWIS & CO., LTD.,
Dept. A.W.

:9 Victoria Street, London, S.W.I.
Zillion Agents : Bombay Radio Co.,

Bombay and Calcutta.

A real winner l Made and guaranteed by a firm
of wide experience in Radio Manufacture ; test-
ed and recommended by the leading designers ;
approved by experts and public alike. Guaran-
teed pure distortionless reception. For the sake
of better reception fit a
British General Super "Amateur Wireless" receivers
Shrouded Transformer

18/6
Two ratios, 5 : I and 3 : 1 f\T

As recommended Os leading

BRITISH GENERAL
Manufacturing Co. Ltd., Brockley Works, London, S.E.4
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WHY WORRY WITH
BATTERIES

-008.F*400'

Model "B"
L.T., N.T. & G.B.

Eliminator

By substituting Cosmos " All -electric " Valves for
your existing valves the new Met -Vick Model " B "
Eliminator enables you to dispense with batteries al-
together, and operate straight off your Electric Supply.

Connected to a wall plug or lamp socket, the
model " B " will provide you with heater cur-
rent for your valve filaments, 5 tappings for
the high tension supply to your valves, and
automatically regulated grid bias taps for your
last stage.

Model " B " Eliminators can also be obtained
for supplying H.T. and G.B. only.
L.T.,H.T.&G.B. Prices of "Met -Vick" Model "B" H. T. & G. B.Eliminators for providing 180

:0 : 0 Volts on the last valve. Corn-
£7 :

7 : 0plete with S.P. 41'U rectifying
A special model for 25 valves. 100-110 volts or 200- A special model for 25
periods is supplied at 250 Notts, 40-100 periods. periods is supplied at
£10 0 0

M.S.4745.
£9 5 0

List Ask for leaflets shown. List M.S.4746.

These eliminators are eminently suitable for the operation of the Met -
Vick A.N.P. receivers described in leaflets S.P. 7117 2 and S.P. 7117,4

and for 3- and 4 -valve receivers listed in leaflet M.S. 4742.

AFT-VICK
ELIMINATORS

Other types of Met -Vick Eliminators for A.C. and D.C. circuits are
briefly referred to below and the corresponding leaflet numbers given.

Ask your own dealer for copies, or write direct to

Metro -Vick Supplies Ltd.11.55 Charing Cross Rd., Lontion9W.C32

We arc Exhibiting at the British Industries Fair, Birmingham, Feb. 18 to Mar. I. Block 20M.



Wtr 172
FEBRUARY 2, 1929

ake Lhe Melody

LOUDER
and-

CLE81101,

Cossor Valves bring in dis-

tant stations
with amazing

volume-they
increase the

range of any Receiver.
Th

d
ey

give enormous
volume an

purity as well. Cossor

Valves made possible
the

wonderful
Cossor Melody

Maker.
They improve any
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Receiver
-- use the
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will
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8. C Cossor, Ltd.. Highbury Grove. London. N.5.

Please Mention "A.W." When Corresponding. with Advertisers
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How is it Working?
AT the time of writing it is perhaps

still rather too early to give a
definite opinion upon the working of the
Brussels Plan, for there are still many sta-
tions working on temporary wavelengths
and others have not yet succeeded in
adjusting their transmitters accurately to
the new requirements. It is possible, there-
fore, that we may hope for an improvement
upon conditions as they are at present. I
must confess, though, that my own impres-

- sion of the broadcast band in its present
state is not by any means a favourable one.
It was a bold experiment to try a 9 -kilo-
cycle separation, but it seems that in
doing so those responsible have gone just
a little too far, though actuated by the
best motives in the world.

Heterodynes
My reason for saying so is that during

extensive recent tours over the band I
have found the majority- of transmissions
accompanied by a heterodyne whistle, due
to the intermingling of the sidebands of
the station that one does want with those
of its next door neighbour that one doesn't.
Even 2L0 and 5GB have been affected on
a good many evenings. With such powerful
transmissions one can .do some_ thing, for if
the whistle has been traced to a station on
a wavelength. abod=e- that of the local you
can get rid of 'it without undue loss of
signal strength by slightly reducing the
wavelength to which your set is tuned.
Similarly, if the station below is causing
the trouble a slight raising of the wave-.
length of the receiving set will remove the
whistle. But on more distant transmissions
this kind of thing cannot usually be done,
since there is not a sufficient margin of
signal strength to play with.

Some Difficulties
I am afraid that a good deal of trouble

may be experienced with receivers that
have been designed especially with a view
to quality reception of the local station
only, or possibly of the local station and
one powerful alternative. It is an axiom in
wireless reception that for perfect purity
the set must not be over selective. But
when you have, for example, next door to
the 2 -kilowatt 2L0 the 4 -kilowatt Leipzig,
with only a 9 -kilocycle separation between
the two, you must have considerable
selectivity, unless your aerial is somewhere
in the neighbourhood of 2LO's doorstep, if
you want to hear solos and not duets.

Leipzig and 2L0
Leipzig, unfortunately, comes through

very strongly, in fact, at about thirty
miles from 2L0 I find that a fair amount of

Kiat!e-6"ete 014...0°..ow%°-%0

selectivity is required to silence the German
station completely when London is coming
in. I should imagine that matters are even
worse in the north of England, where
Manchester has the powerful Toulouse on
the one side and the equally powerful
Stuttgart on the other. In the west,
Cardiff is almost as unfortunate, having as
neighbours Gleiwitz and Breslau, both
enormous signals in most parts of this
country. What it all seems to come to is
that under the present scheme the ranges
of stations are enormously reduced if any-
thing like quality in reception is desired,
for it is only at a very short distanCe that
you can free yourself from heterodyne
whistles.

A Parallel Case
In the United States there has been a

re -allocation of wavelengths which has led
to much the same trouble in the form of
whistles. One firm of wireless manufac-
turers has adopted in its latest receiving
set an ingenious plan for wiping out the
whistle. In the output circuit of the last
valve is incorporated a special filter de-
signed , to suppress the frequency which
produces the whistle, This is all very well

FOR THE LISTENER-
The modern -style " three"
described in this issue.
Get next week's "A.W."
containing a full test re-
port. The reception log
will amaze you !

in its way, but it doesn't exactly make for
quality, since that particular note will be
wiped out whenever it occurs in a musical
transmission, either as a fundamental or
as an overtone. It seems to me that we
shall have to employ on this side of the
"Herring Pond" some such system of
power limitation as is in use in the States.

A Thriller
Through the busy streets -of a great town

dashes a stolen motor-car,driven by one of
the thieves, whilst another sits beside him.
The driver elbows his way through the
traffic, disregards the uplifted hand of the
policeman upon point duty, and brushes
aside pedestrians, Baby Austins, and other
small objects on the landscape. The man
beside him sits screwed round in his seat,
_watching the powerful police car which is in
pursuit. The driver twists, turns, dodges,
steps on the gas, but he cannot shake off the
relentless sleuths. Suddenly a new factor
is introduced into the drama. Whilst the
police car halts for a moment, hemmed in
by the traffic, a second stolen car flashes

past. The wireless transmitting set is
switched on and a message is tapped 130 to
headquarters asking for reinforcements.
The pursuit continues. The second police
car arrives in a flash. One of the stolen cars
is captured; the other is later abandoned
by its crew.

And the scene? Chicago? Hollywood?
The wild and woolly West? No; dear
reader, merely our own Landon Strand,
Fleet Street, and Ludgate Hill. In fact,
pursued and pursuers flashed past the end
of Vetter, Lane, in which stand the offices of
AMATEUR WIRELESS. Possibly you did not
know_ that the Flying Squad's cars have
radio transmitting sets. Many of them have,
and they are found extraordinarily useful
for keeping touch with headquarters-- at
Scotland Yard.

About Fuses
Quite a number of people fit fuses into

their high-tension leads; and they are very
wise to do so, for these may prevent
extensive damage from occurring should a
short circuit take place in some part of the
set. A very good fuse can be made from an
ordinary small flashlamp bulb. But be
careful in your &ice of the bulbs. A friend
of mine recently fixed up one in each high-
tension positive lead and one in the negative
lead. He was jolly proud of the arrange-
ment-until he came to switch on the
receiving set. On flicking over the knob he
was greeted by loud howls, and he came
running round to tell me that his set had
gene mad.

What Was Wrong
At first sight, there appeared to be

nothing wrong with the apparatus; but it
was obvious, from what the loud -speaker
had to say about it, that there certainly was
something very much wrong with it. Then
a possibility occurred to me. I screwed out
one of the fiashlamp bulbs and looked at the
figures of voltage and current marked on
its base. A simple calculation on the lines
indicated by the late Mr. Ohm showed that
the resistance of the filament was some-
thing pretty high; actually, it worked out
to nearly zoo ohms. Ni3w, if you go and
stick zoo ohms into your common H.T.
negative lead and another 700 into each of
the positives, you are introducing enough
resistance to cause'serious trouble through
back couplings in a receiving set of an
efficient type. This was just what had
happened, and the first .of the two L.P.
stages was oscillating to beat the band, and
so producing those mournful howls. The
most suitable bulbs for fuse purposes arc
the little fellows that you can get rated at
2.5 volts .2 ampere. The resistance -of these
is only 12 4 ohms, which is not sufficient to
do any harm in the ordinary way.
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e  On Your Wavelength ! (continued)  S.  
Watch Your H.T.

The low -impedance output valves that so
many of us use at the present time are
awfully jolly things, for with proper output
circuits they enable a good loud -speaker
to do itself justice and bring out both
speech and music with wonderful purity.
There is, however, one point about them

hich should always be borne in mind by
anyone who uses dry batteries for his H.T.
supply; they eat a good deal of plate
current. Anyone who does not know what
drain his receiving set is imposing upon the
1I.T. battery should take the first oppor-
tunity of measuring the flow. If he does
not possess b. milliammeter he can generally
borrow one from a friend, and the tale that
it has to tell may come as a revelation.
One friend of mine complained not long
ago that he was always having to buy new
H.T. batteries; he is-or, rather, was, until
this incident-one of those who regarded
the standard capacity H.T.B. as the only
thing that any reasonable person ever
ought to buy.

A Surprise
I asked him what his set took in the way

of milliamperes. He didn't know Would I
bring a milliammeter next time I came
round ? I would. I did. The instrument
registered 20. Now it happens that, as a
result of very extensive tests, I am in a
position to state definitely that there is no
stanard capacity battery on the market
that will give under such a load more
than from eighty to a hundred hours of
useful work. The absolute maximum
economical load for such batteries is 5
milliamperes, though you may take 6 or 7
out of them for fairly long periods. The
bigger the load, the bigger must the
capacity be to stand it; and, unless you
want to waste money, you should discover
what your set is taking and should see that
your batteries are suitable for the drain
imposed upon them. Generally speaking,
if you use a 2,5oo-ohm output valve you
ought to have a battery of the largest
cell -size made.

Organisation Wanted
I have referred previously to the un-

conscionable delays that only too often
occur in the delivery of wireless goods. I
do wish that some of our manufacturers
and suppliers would really look into their
organisations and see whether they cannot
improve things, for I am sure that a good
deal of business is lost every year in this
way. Wanting, the other day, a certain
component and being unable to obtain it
locally, I telephoned to one of the " big
noises" in the firm which makes it, whom I
happen to know personally. Could he have
the thing dispatched at once ? He could.
Next morning I duly received a letter
acknowledging the order and an invoice;

but the component itself took just ten days
to reach me ! The wireless industry is now
a very important trade in this country, and
it is high time that the dispatch depart-
ments of firms dealing in supplies should be
organised to prevent the occurrence of
these absurd delays.

The Condenser Question
One thing about the new wavelength

scheme is that it is likely to settle once and
for all the vexed question of tuning con-
densers. In the past the merits of straight-
line wavelength or square -law versus
straight -line -frequency condensers have
been hotly debated. Though the Geneva
Scheme was based on a io-kilocycle
separation, either pattern could be used
quite well, since there are very few stations
of importance down towards the bottom
of the band where crowding is apt to occur
on the dials of S.L.W. condensers. At the
present time there are many stations worth
listening to below 25o metres, and there is
no doubt that the straight-line frequency
condenser makes it much easier to tune
them in and to separate them from their
neighbours.

Remote Control
The ingenious remote -control device,

described in AMATEUR WIRELESS a couple
of weeks ago seems to have "caught on" in
no uncertain manner. Hitherto, the most
usual way of switching a set on and off
from another room has been to take an
extension of the filament circuit with a
switch or rheostat at the distant point.
Naturally, the resistance of the filament
circuit extension was appreciable, and in
most cases the result was that the valve
filaments were insufficiently heated. Many
wireless men have been using one or other
of the special relay devices that are on the
market, and these 'overcome the great
disadvantages of the old filament extension
method. The AMATEUR WIRELESS remote -
control unit opens up a new field for the
constructor 'and experimenter. By using a
larger commutator and more segments, for
instance, the experimenter can arrange his
remote control unit for selecting and
"making" one of any two or three circuits.

Luxury!
Really, there is no end to what one can

do by remote control. A year or so ago a
young wireless man was sitting for an
examination and at the same time carrying
out, a great deal of " DX " work with his
transmitter. He was keen on both "jobs"
and realised that wireless work done in the
early hours of the morning meant the loss of
sleep. So he fixed up ,elaborate remote -
control circuits between his bedroom and
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the wireless -room, with switches, in orse
key, receiver, and an alarum clock on a
small table by his bedside. He went to bed
at a normal hour and set the alarum clock
to wake him at three ack emma. "B -r -r -r -
r -r !" went the bell at three, rousing our
hero to great wakefulness and the realisation
that he had a busy half-hour's work before
him. He turned switches and. made con-
tacts, and-hey presto !-generators began
to rumble down in the cellar and heavy
transmitting valve filaments cast their
sickly glow about the wireless -room up-
stairs. From time to time the transmitter
would be " closed down " and he would
listen for replies on the receiver at his
bedside. Then, promptly at 3.3o he
switched everything out, turned over and
was once more in the land of dreams.

The House of Mystery
Carefully remembering to forget my

tools, I once more successfully used my
plumber's disguise in order to penetrate the
B.B.C.'s "House of Mystery" at Clapham.
As I entered the portals, I heard the
familiar sounds of the grinding of slide
rules and sawing of 'logs," industries which
are carried out by the mathematical
section of the Development Department.
I noticed a few alterations had taken place
since my last visit, such as the provision of
a photographic dark -room and elaborate
oscillograph gear. Low -frequency tuning
notes squeaked up and down the scale in
the testing -room, where special work was
being carried out on amplifiers and loud-
speakers. By the way, it's about time the
B.B.C. gave broadcasts of these calibrating
signals ; the ordinary liStener would then
be able to judge how good his set is as
regards response and reproduction of the
musical frequencies. The more advanced
amateurs would be able to take measure-
ments and curves. Such data would enable
one to improve the quality of reproduction :
resonances and other defects would be
eliminated one by one until the " curve "
was a straight line.

Carry On!
Meanwhile, good work is being carried

out down at Clapham. Better liason
between the Research and Development
Departments, and other sections of the
engineering side of the B.B.C. has been
obtained by the carrying out of many
experiments "on the job" in addition to
in the laboratory. Outside broadcast and
station maintenance engineers are kept
informed of activities by means of a
monthly bulletin containing reports of all
experiments carried out. Everybody is
interested in the improvements which are
being made almost every day to the B.B.,C.
transmissions. Carry on the good work,
research engineers !

THERMION.
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IT is an undispUted
1. fact that the, popu-
larity of the cone
speaker is now well
established, and many
amateurs are experi-
menting with this type of instrument.

It has been found,that there is no " best "
size or shape or thickness Of cone for all
types of operating units, but that each type
of unit is suited to a particular description
of cone. Also, with two equally good
receiving sets, one type of speaker may suit
one set better than the other, so that, for
good results from both sets, different
speakers may be decir-
able.

With a given receiv-
ing set and loud-
speaker unit it re-
mains therefore to
find the best kind of
cone to suit both.

This is best done by
trial and error, which
involves the construc-
tion of several differ-
ent shapes and sizes
of cones, and it is
the object of this
article to assist the
constructor in making
these up.

Cone Dimensions
The dimensions of

a cone are pest
by the

apex angle and the
diameter. As is well known, the develop-
ment': of a cone is a circle from which a
segment has been cut out, and in order to
make a cone with a given apex angle and
diameter we require to know with what
radius to strike our development circle and
what angle in degrees to cut out.

To calculate this requires a knowledge of
trigonometry, and it becomes tedious when
the calculation has to be made several
times. The two charts, Figs. and 2, have
been drawn to enable anyone to set out at
once the required radios and angle of sector
to make a cone with any required apex.
angle and diameter. They are operated as
follows :

Let us assume that we desire to make a
o in. diameter cone with an apex angle of

9e. Referring to Fig. we put a pointer at
90° (the required apex angle) and run up
vertically until we strike the curve. From
this point we run horizontally to the left
and read off this height on the vertical
scale, which comes, in this case, to 105°.
This is the angle of the sector which must
be cut out. Referring to Fig. 2 we place a

By G. E. DOVASTON, B.Sc.
pointer on go° and proceed as before, and
we read off on the vertical scale that the
ratio

Radius of Development Circle
Diameter of Cone

is .71. Thus, since the required diameter of
the cone is 10 in., the required radius of
development circle is 7.1 in. Had the
required cone diameter been say 14 in. the

now
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These two charts will enable you to set
out a cone of any angle and diameter

*2
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Fig. 2 APEX

cerresponding radius would have been
14 by .71 = 9.9 in.

It will be seen that any shape f cone with
an apex angle from 60° to 180° la disc) can
be at once set out with the aid of the two
charts.

The writer has made up a large number
of cones of different sizes and shapes and a
few practical hints follow which are the
result of personal experience. Generally

Fig, 3. Cone with turnback
speaking, the sharper the apex angle and
the smaller the diameter, the higher the
"pitch" of the speaker and, conversely, the
flatter the apex angle and the larger the
diameter, the lower the pitch. It will be
found that the practical limits for these

dimensions are from
about 8o° to 150° apex
angle and from 8 in.
to 16 in. diameter, but
good results might
be obtained with some

units from cones with dimensions outside
these limits.

Difficulty is sometimes experienccd in
persuading a cone to remain truly conical
after the glued joint has set. There are'two
ways in which this trouble may be obviated.

One method consists in making the cone
with a "turnback" as in Fig. 3st The depth
of turnback is usually best at from 1/2 in.

to i in. and it is very
easily made. Before
bending up the cone
draw a circle just
inside the edge, its
distance from the edge
depending upon the
depth of turnback
required. Get a knife
and half cut through
the paper round this
line and coax a bend
in the paper at the
line all round so that
the cut is opened by
bending. It will then
be found that as the
cone is closed up, so
will the tumback bend
up. This will make
the cone more rigid at
the outside and make

mcf 'xr 'Se it much more inclined
ANGLL' to "sit down square."
The other method to ensure ultimate

symmetry consists in the method of making
the cut. Usually the cuts are radial with,
of course, a suitably arranged parallel over-
lap for glueing. This makes a strip of
double thickness at one side of the cone
which is apt to distort the shape.

If, however, the cuts, instead of being
radial straight lines, are curved, as shown in
Fig. 4, the strip of double thickness pro-
duced by the overlap is not c,onfined to one
line on the cone, but is distributed round it,
thus avoiding local distortion.

It is quite easy to set out these curved
cuts. The straight radial lines are set out as
before at the required angle obtained from
Fig. I. Set your compasses with a radius
slightly greater than one half the radius of
the outside circle and, with the centre on
each of the radial lines, describe an arc

 commencing at the centre point of the out-
side circle and continuing outwards to the
edge. These arcs represent how the paper
would have to be cut if we were making a
" butt " joint.

(Continued at fcoi of next page)
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For the Newcomer to Wireless: OUTPUT

ASHORT time ago you told me
what a power valve was. I re-

member you explained that this kind
of valve is designed to deal with a
bigger volume without introducing dis-
tortion. I wish you would tell me a
little more about output valves.

1:1 What are the points that are puzzling
you?

First of all I find that there are at
least three classes of output valves, all
of them called power or super -power
valves:

You mean that some have an im-
pedance of 6,000 ohms, others of 2,5o0
and others again of only about 1,500.

Exactly, but I am wondering how
they ought to be used.

It depends mainly upon the volume
that you wish to obtain from the loud-
speaker without distortion.

How is that?
The greater the volume of sound the

lower must be the impedance of the
output valve.

I don't quite follow.
To obtain a big output from the

loud -speaker you must apply respect-
able grid voltage swings to the grid of
the last valve.

Yes, I see that.
Then clearly if loud -speaker repro-

duction is to be undistorted the valve
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must be able to handle the input
properly.

I follow that.
The 6,000 -ohm type of power valve

won't as a rule take more than 71/2 volts
negative grid bias with a reasonable
plate potential. This means that if
the "upper" halves of incoming waves.
make the grid more than 7 1/2 volts less
negative and the "lower" halves make
it over 71/2 volts more negative, distor-
tion will arise through a flow of grid
current in the one case and bottom bend-
ing in the other. In other words, what
we call a 15 -volt grid swing is the very
utmost that such a valve can deal with.

That sounds a good deal.
It isn't really. It may be quite

enough to allow for good loud -speaker
reproduction in a small room. In a
bigger one where more volume is 're-
quired, you will find a rather curious
effect.

What is that?
The greater part of the reproduction

may be'pleasant enough, but whenever
loud passages or certain musical notes
or certain speech sounds occur distor-
tion will be obvious

Just why?
Because very big grid swings may be

produced when these occur.
I see. Then you mean that for really

good reproduction a valve must always
be able to deal with a much bigger grid
swing than normally comes its way?

Exactly. The 2,5oo-ohm valve with
a fairly high plate voltage may take up
to 20 or more volts grid bias, allowing
for a 40 -volt grid swing.

Surely that is enough !
For medium-sized rooms it is, but it

will not do for large ones. Here we
have to call in the very low impedance
valve with a high plate voltage and a
large amount of negative grid bias.
But don't imagine that you will im-
mediately get wonderful results if you
substitute a lower impedance output
valve for the one that you are using at
present.

Please explain.
To give the best working, an output

valve requires a suitable impedance in
its plate circuit. Hence unless the
impedance of your loud -speaker is made
to match that of the valve your re-
ception will not be first-rate.

Does that mean that you want a
special loud -speaker for each valve ?

No. You can match the two by
using a properly designed filter circuit
or better still you can fit a tapped out-
put transformer which will enable you
to gtit the primary to the valve and
the secondary to the loud -speaker.
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" MAKING CONES FOR CONE SPEAKERS " (Continued from preceding page)
To allow for overlap for glueing, each of

these arcs is supplemented by another arc,
say 1/4 in. larger in radius and the paper is
cut along the two arcs shown as heavy lines
in Fig. 4. The arcs remaining on the paper
serve as a guide for the amount of overlap
when glueing.

An extremely satisfactory cone can be
made with a combination of turnback and
curved cuts.

Paper Thicknesses
The writer has found that the most

satisfactory adhesive to use is Seccotine.
This should be applied along both over-
lapping edges, rubbed well in with the
linger, and allowed partially to dry for
some minutes before the joint is made. It
will be found that then a strong joint results
almost at once and the cone will be ready
to test in a very short while.

Experiments can also be carried out with
cones of similar dimensions, but made with
varying thicknesses of paper. That known
as "cartoon" paper, procurable from any
art dealer, has been found most successful,
although this may be a trifle too heavy for
some types of unit. Its thickness is about
.00r5 in., while paper as thin as .0006 in.
has been found satisfactory in some cases.

It is recommended that, in making
comparative tests of cones, one dimension
only should be altered at a time. For
instance, two or more cones should be

Fig. 4. Diagram showing method of cutting
diaphragm

made up with the same diameter with
different apex angles, two or more with
the same apex angle with different
diameters, and so on. By this means
definite data can be obtained as to the
effect of a change in one dimension or

the quality of reproduction, which could
not be obtained by haphazard methods. It
is also desirable, when approaching opti-
mum results, to obtain the opinion of more
than one listener on the relative merits of
the two or three better types of cone
produced.

It may also be found that one type of cone
is most suitable to one type of reproduction
-speech, for instance-while another is
best suited for orchestral reproduction. In
the case of one having two units available,
greatly superior results can often be ob-
tained by running both simultaneously off
the same receiving set. it may then be
found desirable to fit each unit with a cone
of different characteristics in order tha', the
combined effect produced shall be uniformly
good on all types of broadcast.

A regular wireless telephone service
between Holland and the Dutch East
Indies was officially opened on January 7.

Within the next few weeks both Hilver-
sum and Huizen (Holland) will establish
a regular service of picture transmissions;
the former station will operate the Danish
Brum-Pedersen apparatus, Huizen having
arranged to adopt the Fultograph system.
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What depth
in theBass
when you hear it on
the silent background

OF THE

TRANSFORMER
The deep bass notes of the 'cello are revealed in all their beauty
when you hear them amplified on a silent background by the
Lissen Transformer. This silent background enables your radio
set to reproduce the characteristic tone of every in-
strument ; it throws each note of music, every word of
song or speech, into sharp relief. Use Lissen Trans-
formers in any circuit you are building, no matter
what is specified, and you will truly hear every
broadcast item.

THE FAMOUS 8/6 LISSEN TRANSFORMER
Has won for itself the reputation of "The Transformer that will
never break down." Suitable for all ordinary purposes. 12
Turns ratio 3 to 1. Resistance ratio 4 to 1. CO"

THE LISSEN SUPER TRANSFORMER
This Super LISSEN Transformer is made in two ratios,31tol,
and also?* to 1. The 3 tolh suitable for use in either the first or
the second stage of an L.F. amplifier, or can be used in cascade
for both stages, and with practically any valve. The2i tol trans-
former is suitable for use after a high impedance rectifier valve
without fear of distortion or loss of high notes and 1 /
overtones. The price is the same for both ratios. JL -/

LISSEN
TRANSFORMERS

LISSEN LIMITED
16-20 Friars Lane, Richmond, Surrey

(Managing Director: Thos. N. Cole)

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention



entabut4A-T

he
()foValvesr

One
The price you pay for an
expensive valve will buy two
Cleartrons.
Cleartron Valves are inexpen-
sive because nowadays there
is no reason why any valve
should be dear.
Have Cleartrons tested
against any other make you
know. You will need no
greater proof of their pure
reception, signal strength
and sensitivity.
Every valve is guaranteed to
give you the fullest satisfac-
tion. No Cleartron leaves the
factory unless it has passed
seventeen efficiency tests.
If Cleartron Valves are not
readily obtainable, order
direct. A postcard will bring
you our new brochure des-
cribing two-, four-, and six-
volt types for all purposes
in wireless.

gEARTRON
ALL-BRITISX -

VALVES
LONDON: Fetter House, 54/55 Fetter Lane,
E.C.4. 'Phone: Central 80112.

CLEARTRON (1927) LTD.,21 Cumberland St., Birmingham.
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MAKE YOUR
OWN

CONE SPEAKER
The New Wonder

"Nightingale"

CONE UNIT
hyacily as fitted to our
Cabinet Cone Speaker.

Cuarantced to give re-
sults eaual to the most
expensive Loud -speak-

ers yet made.
Full constructional details

with each Unit.

GRAMOPHONE
ATTACHMENT
Reduced from 32,6 to 151 -
solely as an advertisement
for the famous Bullphone
Nightingale Loud -speakers.
Cobalt Magnet guaranteed

for all time.
Kith 4 -inch Diaphragm.

Instantly converts your own Granto-
r hone into a full -power Loud -speaker
giving a wealth of pure undistorted
solt me which must he heard to he

delieved.

Mahogany
finish with
plated arm
and stand

FEBRUARY 2, 1929
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AS FITTED
10 CUR 16
rC ST HORN

Ser-AjAILS1

1111%.-47
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The
Nightingale
"DE LUXE"

50/ -
CASH

or 5/- deposit
and 11 monthly
payments of 5,'-

21 in. high With 14 in.
13,11. Mahogany
finished, with plated

arm and stand

Send Deposit
NOW !

Obtainable from your Local Dealer or direct from: -

ONE
38, NOLYWELL LANE, LONDON

E . C. 2 .
NIGHTINGALE SPEAKERS

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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A Weekly Programme Criticism by Sydney A. Moseley

MY recent notes on Cecil Lewis's play
have brought me in a number of

interesting letters from which I quote
the following :-

"Allow me to congratulate you upon
the stand you are taking against 'smut'
creeping into, the wireless programmes.

 As a father of growing children, I very
much object to it. Pray continue the good
work. I enjoy the very fair comments you
make in AMATEUR WIRELESS week by
week. They are always unbiased."

M. B. (Westcliff-on-Sea).

Another letter, from a correspondent
writing from Prince's Gate, is equally
important :-

" I have not the pleasure of knowing
you, but have the advantage of reading
your weekly comments in AMATEUR WIRE-
LESS; and I admire the stand you take for
clean 'wireless. transmissions.
' "It would indeed be a public misfortune

if this new feature of the domestic life of
most households in the country could not
be relied upon to maintain the ordinary
standards of good taste (and decency)
observed in ordinary British families --
and should operate to depress tilem instead
of raising them.

"There is so much clean fun in life that
one feels it a sign of intellectual bankruptcy
to eke out humour with suggestions 'of
filth; and one expects the B.B.C. to exer-
cise more care and supervision in so simple
a matter as the provision of wholesome
instead of tainted fare.

"As you point out, it is not -merely the
'humorist' that is guilty of lapses of
taste. It is intolerable that serious plays
should be marred by them. -

" I am no squeamish 'purist,' but a
middle-aged man of the world and the
father of a family. In both capacities I
like your crusade and your pluck in carry-
ing on. The public is your debtor."

I. E. S.

I have often wondered why the daily
newspapers have not published a non-
technical radio criticism, 'and this wonder
ment is shared by the B.B.C. I have never
published the letter, but AMATEUR WIRE-
LESS received a tribute from Savoy Hill ar,
being the pioneer paper in this respect.
I was therefore interested to get a letter
from a colleague who is going to conduct

a wireless column of criticism in one of the
northern papers.

He writes me : "Would it be a breach of
etiquette to ask your advice, and if possible
assistance? I write because I believe that
your position in the wireless world is
established and you yourself sufficiently
at the heart of affairs to be able to give me
your opinion."

Of course, I have put him on the right
lines and wish him luck. The more open
criticism of wireless programmes we have,
the better for all concerned.

Clothes Props was not so pwposterous
a programme as it was announced to be.
Was it Clothes Props I really heard? At
any rate, there was some fine singing, and
one is left wondering why it is necessary
to have to whet the curiosity with such
titles.

In this connection, it is coincidental that
I have received a protest from a reader
against the B.B.C.'s habit of giving a very
ordinary revuette a high-falutin' name and
passing it on to us as "something unusual
and brilliant," etc. Clothes Props was
accorded a lot of space in the official pro-
grammes and-guileless and gullible per-
son that I am-I took it all in and can-
celled an invitation in order to stay indoors
and hear this masterpiece. Clothes Props
proved to be a very ordinary and everyday
wireless revue-entertaining, no doubt,
but not deserving in the least the praise

Emma Haig-an impression
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given it beforehand. In fact, it would have
been almost dull had it not been for
Stuart Robinson and the Gershom Parking-
-ton Quintet. The former has a fine voice,
and the latter are versatile and bright.
There is a little , slogan about "Truth in
Advertising." I commend it to the
"Powers that Be." Quite right, my friend.

Alice Vaughan has a nice voice, but her
intonation is somewhat mournful. I sug-
gest that she either alters the expression
of her singing or else chooses brighter songs

Another sombre singer is John Buckley.
He, too, would be far better to listen to if
he got rid of that funereal note. I was
struck by this quality in him when I heard
him in person not long ago, and I realise
that over the ether his tendency to drag
and quaver quite spoils his otherwise
splendid singing.

Regarding banjo solos, Tarrant Bailey,
jun., is one of the best performers on this
instrument I have yet heard. Nevertheless,
I do not regard his type of performance as
ideal radio entertainment. Despite clever
fingering, even the costliest banjo has a
sort of " untuned" twang about it which
becomes, after a while, painful to the
musical ear. It isn't so bad if the tunes
played are quick and jolly, but Tarrant
Bailey tried out one or two "arty" tunes,
and they were not pleasant.

"Harold" again :-
"Alle Zfenschen inussen sterbell."

"Erscienen ist der herrlich Tag." " Ah
wie flzichtig. Ah ! wie nichtig." Day in and
day out for a whole week 1 Did anyone
ever hear (apart from the titles) such
miserable stuff with such appalling fre-
quency? I tried to settle down and under-
stand it one .night, but after a time my
hand strayed to the dial and I went over
to 5GB.

Always ready to learn, I pay particular
attention to the announcers with " re-
faneci" accents. I get somewhat rhuddled,
however, when a certain -band announcer
follows the awfully correct foreign accent
of the official announcer with : "We 'ave
jus' plide Brahms"Ungarian Darnce
number fower." I found myself mixing
the two sorts at Lady Wonderfill's the
other night.
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AST week a prelim-
imnenatr

ofy theann "Lis-
tener'stener's Three," the blue-
print for which forms one
of the subjects of our great
free gift this week, gave a
full account of the set's

capabilities. It is, however, opportune
to repeat that this special set has been

0 developed by Mr. J. Sieger, the chief
of our Constructional Staff, in conjunc-
tion with the AMATEUR WIRELESS
Technical Staff, as a result of the demand
for receivers which are as efficient,
if not even more so, than the average, and
yet which are ultra -compact.

Special Features
Compactness is the first obvious feature of

the "Listener's Three," for all the com-
ponents associated with this efficient set are
housed in a cabinet measuring only 71/2 in.
by 81/2 in. by ro in.

Efficiency is the second chief feature, for
the circuit incorporates a screen -grid H.F.
stage, a novel and particularly satisfactory
method of coupling the H.F. valve to the
detector stage, and finally an efficient
L.F. stage.

Simplicity is the third feature, for, apart
from a midget reaction control on the panel,
which in practice is little more than a
control over volume and selectivity, the
whole tuning operation is carried out with
one knob, the aerial and H.F. tuning cir-
cuits being ganged.

Compactness
is the Key-
note of this

Set

181 =tear Wireho

.0-0.00.0.0.0000000-0-0.0-0000>:><>0.000Cal

8

For the Listener's Speaker !

"THE LISTENER'S THREE
IDEAL FOR THE
.. HOME ..

Two things have conspired to-
wards the success of this receiver,
and have made it perform so
satisfactorily that there was no
hesitation in selecting it as the
subject for a bumper issue of
AMATEUR WIRELESS, and for our
free -gift blueprint. The circuit was
chosen with particular regard to
amateur requirements, and the lay-
out of the set has been arranged
with strict regard for theoretical
niceties. One cannot afford to take
risks when trying to "squeeze" a
screen -grid H.F. stage into the
small dimensions as accomplished
in this instance 1

The Circuit
A glance at the circuit diagram will

interest those who are making up the set
and want to know all about its technical
whys and wherefores. Those not
accustomed to reading theoretical diagrams
will have little difficulty in tracing out
each component, for the metal screen can
be easily identified, together with the
screen -grid H.F. valve, part of which
projects through the screen to the detector
side. Reference to the photographs and
blueprint will show that this is just how

the H.F. valve is
arranged in practice.

Start at the
business end of the
circuit, at the aerial
tuning arrangements.

The aerial coil is a
single -winding job

(full construc-
tional details
of this and the
H.F. coil will
be given next
week) and the
aerial is taken

to a tapping at the
bottom end. This is to

ensure the best selectivity.
The H.F. valve is of the

latest type with the anode terminal
at the "pip" end of the bulb, and its

screen -grid voltage is obtained from
the common H.T. tapping via a fixed
drop -voltage resistance of 50,000 ohms. To
prevent H.F. instability a r-microfarad
fixed condenser is connected between the
screen -grid and earth.

H.T. reaches the plate of the H.F. valve
through an H.F. choke, and the H.F. signal
currents prefer the easier path through a
or microfarad fixed condenser to a tapping
on the H.F. coil. Notice how this arrange-
ment differs from the normal tuned -anode

99

THE SUBJECT
OF ONE OF OUR
FREE BLUEPRINTS

circuit. It has the great advantage that the
lower end of the H.F. coil is earthed and this
is a particular merit in view of the ganging
arrangement adopted.

One side of both aerial and H.F. tuning
condensers is common and there is thus no
danger of capacity or loss effects being
caused by ganging these two variable
condensers on one shaft. The reaction
midget condenser is on the detector and
L.F. side of the set and its control spindle
is carried through the aluminium screen to

a small knob on the panel, just
below the main tuning control.

The Layout
The layout is even more inter-

esting to the practical man than
the circuit. The distance between
the panel and the screen is only
3 in., yet in this small compartment
are housed the aerial coil and
condenser, the H.F. valve holder,
the 30,000 -ohm resistance in series
with the screen -grid, and the earth-
ing condenser. Note here that
panel brackets (quite small ones)
are used to keep the whole con-
struction rigid, and that the floor
of the H.F. compartment (that is,
the part of the baseboard between

the panel and the screen) is covered with
copper foil. This in conjunction with the
vertical screen, ensures complete immunity
from stray capacity.

On th detector and L.F. side, which
embraces the whole of the baseboard to the
rear of the vertical screen, we have the
valve holders for both these stages, the L.F.
transformer, grid leak and condenser, H.F.
coil, two II.F. chokes, H.F.-to-detector
coupling condenser and the reaction vari-
able condenser.

With the aid of
the free blueprint
enclosed with this
issue constructional
operations can be
started at once. First
drill the panel and
terminal strip, using
the blueprint 40

as a tem-
plate. Note
that the panel
and strip are
obtained -by
cutting th e
2 -in. strip
from the 9 in. by 6 in.
panel, this being a stan-
dard size. This, of course,
leaves the 7 in. by 6 in.
panel. Do not, however, mount

sax°
OHMS

%MID.

HrCHOKE'
H.ECHOKE

t(g4--
c> ,

41.
411.

:oobs on/U:0 LD/Y.0.96

The Circuit Diagram

C>,

[Ft-

g
Le-
t9
Kok. -oS

0

OKI+
LIST OF COMPONENTS

Ebonite or bakelite
panel, 9 in. by 6 in.
(from which a 2 in. by
6 in. strip is cut for
mounting the terminals)

.0005 - microfarad
twin gang condenser
(Formo).

Five valve holders
(Lotus, Burton, W.B.,
Wearite).

.0002 - microfarad
fixed condenser, with
grid leak clips (T,C.C.,
Dubilier, Lissen, Gra-
ham-Farish, Mullard).

.or-microfarad and
x-microfarad fixed con-
denser (T.C.C., Du-
bilier, Lissen, Graham-
Farish, Mullard).

3-megohm grid leak
(Dubilier, Lissen, Gra-
ham-Farish, Mullard).

5o,000 -ohms resist-
ance (Graham-Farish).

Two high -frequency
chokes (Polar).

.000x - microfarad
reaction condenser (Bul-
gin, Burton, Ormond).

Special bracket and

long handle for reaction
condenser (Bulgin).

Low -frequency trans-
former (Philips, Mul-
lard, Igranic).

Copper foil and
screen (Parex).

Panel brackets (Cam-
eo).

Push - pull switch
(Wearite, Trix).

Eight terminals
marked : Aerial, Earth,

,L.T.- , H.T+ ,
, L.S.-, G.B. -

(Belling -Lee, type "Jun-
ior").

Connecting wire
(Glazite).

Slow-motion dial (Lo-
tus, R.I. & Varley).

Special cabinet with
baseboard (Imperial
Radio).

Set of aerial and H.F.
coils (Bulgin), or form-
ers for constructing
them, and 2 oz. of No.
26 d.s.c. copper wire
and 2 oz. of No. 32
d.s.c. wire.

0000

everything on the panel,
for it is necessary to leave
the gauged condensers till
a later stage when some of
the wiring has been done.
The terminal strip may be
completed, however, and
this carries an on -off switch
for the filaments of all va ves, and six
terminals for H.T. positive, L.T. positive
and negative, loud -speaker positive and
negative, and grid -bias negative. It should
be explained that the L.T. negative ter-
minal is also used for the H.T. negative
and grid -bias positive connections.

The terminal strip can be screwed to the
rear edge of the baseboard, and it is quite
a good plan at the start- to place all the
parts on the baseboard in order to get a
general idea of the layout. Some of them
may be screwed in position right away.

For example, most of the components on
the detector and L.F. side may be perman-
ently mounted. The valve holders for the
two valve stages and for the H.F. Coil, the
two H.F. chokes and the L.F transformer
can be fixed in place, as can the copper foil
screen on the front part of the board against
the panel. The foil, which can be quite thin,
should be laid flat and attached to the
board with small nails.

On the panel may be mounted the aerial
and earth terminals, and the H.F. valve
holder on the reverse side. The panel
brackets can also be attached.

On top of the foil are mounted the fixed

Construction
is quite
simple
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full account of the set's
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to repeat that this special set has been

0 developed by Mr. J. Sieger, the chief
of our Constructional Staff, in conjunc-
tion with the AMATEUR WIRELESS
Technical Staff, as a result of the demand
for receivers which are as efficient,
if not even more so, than the average, and
yet which are ultra -compact.

Special Features
Compactness is the first obvious feature of

the "Listener's Three," for all the com-
ponents associated with this efficient set are
housed in a cabinet measuring only 71/2 in.
by 81/2 in. by ro in.

Efficiency is the second chief feature, for
the circuit incorporates a screen -grid H.F.
stage, a novel and particularly satisfactory
method of coupling the H.F. valve to the
detector stage, and finally an efficient
L.F. stage.

Simplicity is the third feature, for, apart
from a midget reaction control on the panel,
which in practice is little more than a
control over volume and selectivity, the
whole tuning operation is carried out with
one knob, the aerial and H.F. tuning cir-
cuits being ganged.

Compactness
is the Key-
note of this

Set
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For the Listener's Speaker !

"THE LISTENER'S THREE
IDEAL FOR THE
.. HOME ..

Two things have conspired to-
wards the success of this receiver,
and have made it perform so
satisfactorily that there was no
hesitation in selecting it as the
subject for a bumper issue of
AMATEUR WIRELESS, and for our
free -gift blueprint. The circuit was
chosen with particular regard to
amateur requirements, and the lay-
out of the set has been arranged
with strict regard for theoretical
niceties. One cannot afford to take
risks when trying to "squeeze" a
screen -grid H.F. stage into the
small dimensions as accomplished
in this instance 1

The Circuit
A glance at the circuit diagram will

interest those who are making up the set
and want to know all about its technical
whys and wherefores. Those not
accustomed to reading theoretical diagrams
will have little difficulty in tracing out
each component, for the metal screen can
be easily identified, together with the
screen -grid H.F. valve, part of which
projects through the screen to the detector
side. Reference to the photographs and
blueprint will show that this is just how

the H.F. valve is
arranged in practice.

Start at the
business end of the
circuit, at the aerial
tuning arrangements.

The aerial coil is a
single -winding job

(full construc-
tional details
of this and the
H.F. coil will
be given next
week) and the
aerial is taken

to a tapping at the
bottom end. This is to

ensure the best selectivity.
The H.F. valve is of the

latest type with the anode terminal
at the "pip" end of the bulb, and its

screen -grid voltage is obtained from
the common H.T. tapping via a fixed
drop -voltage resistance of 50,000 ohms. To
prevent H.F. instability a r-microfarad
fixed condenser is connected between the
screen -grid and earth.

H.T. reaches the plate of the H.F. valve
through an H.F. choke, and the H.F. signal
currents prefer the easier path through a
or microfarad fixed condenser to a tapping
on the H.F. coil. Notice how this arrange-
ment differs from the normal tuned -anode
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THE SUBJECT
OF ONE OF OUR
FREE BLUEPRINTS

circuit. It has the great advantage that the
lower end of the H.F. coil is earthed and this
is a particular merit in view of the ganging
arrangement adopted.

One side of both aerial and H.F. tuning
condensers is common and there is thus no
danger of capacity or loss effects being
caused by ganging these two variable
condensers on one shaft. The reaction
midget condenser is on the detector and
L.F. side of the set and its control spindle
is carried through the aluminium screen to

a small knob on the panel, just
below the main tuning control.

The Layout
The layout is even more inter-

esting to the practical man than
the circuit. The distance between
the panel and the screen is only
3 in., yet in this small compartment
are housed the aerial coil and
condenser, the H.F. valve holder,
the 30,000 -ohm resistance in series
with the screen -grid, and the earth-
ing condenser. Note here that
panel brackets (quite small ones)
are used to keep the whole con-
struction rigid, and that the floor
of the H.F. compartment (that is,
the part of the baseboard between

the panel and the screen) is covered with
copper foil. This in conjunction with the
vertical screen, ensures complete immunity
from stray capacity.

On th detector and L.F. side, which
embraces the whole of the baseboard to the
rear of the vertical screen, we have the
valve holders for both these stages, the L.F.
transformer, grid leak and condenser, H.F.
coil, two II.F. chokes, H.F.-to-detector
coupling condenser and the reaction vari-
able condenser.

With the aid of
the free blueprint
enclosed with this
issue constructional
operations can be
started at once. First
drill the panel and
terminal strip, using
the blueprint 40

as a tem-
plate. Note
that the panel
and strip are
obtained -by
cutting th e
2 -in. strip
from the 9 in. by 6 in.
panel, this being a stan-
dard size. This, of course,
leaves the 7 in. by 6 in.
panel. Do not, however, mount
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The Circuit Diagram
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LIST OF COMPONENTS

Ebonite or bakelite
panel, 9 in. by 6 in.
(from which a 2 in. by
6 in. strip is cut for
mounting the terminals)

.0005 - microfarad
twin gang condenser
(Formo).

Five valve holders
(Lotus, Burton, W.B.,
Wearite).

.0002 - microfarad
fixed condenser, with
grid leak clips (T,C.C.,
Dubilier, Lissen, Gra-
ham-Farish, Mullard).

.or-microfarad and
x-microfarad fixed con-
denser (T.C.C., Du-
bilier, Lissen, Graham-
Farish, Mullard).

3-megohm grid leak
(Dubilier, Lissen, Gra-
ham-Farish, Mullard).

5o,000 -ohms resist-
ance (Graham-Farish).

Two high -frequency
chokes (Polar).

.000x - microfarad
reaction condenser (Bul-
gin, Burton, Ormond).

Special bracket and

long handle for reaction
condenser (Bulgin).

Low -frequency trans-
former (Philips, Mul-
lard, Igranic).

Copper foil and
screen (Parex).

Panel brackets (Cam-
eo).

Push - pull switch
(Wearite, Trix).

Eight terminals
marked : Aerial, Earth,

,L.T.- , H.T+ ,
, L.S.-, G.B. -

(Belling -Lee, type "Jun-
ior").

Connecting wire
(Glazite).

Slow-motion dial (Lo-
tus, R.I. & Varley).

Special cabinet with
baseboard (Imperial
Radio).

Set of aerial and H.F.
coils (Bulgin), or form-
ers for constructing
them, and 2 oz. of No.
26 d.s.c. copper wire
and 2 oz. of No. 32
d.s.c. wire.

0000

everything on the panel,
for it is necessary to leave
the gauged condensers till
a later stage when some of
the wiring has been done.
The terminal strip may be
completed, however, and
this carries an on -off switch
for the filaments of all va ves, and six
terminals for H.T. positive, L.T. positive
and negative, loud -speaker positive and
negative, and grid -bias negative. It should
be explained that the L.T. negative ter-
minal is also used for the H.T. negative
and grid -bias positive connections.

The terminal strip can be screwed to the
rear edge of the baseboard, and it is quite
a good plan at the start- to place all the
parts on the baseboard in order to get a
general idea of the layout. Some of them
may be screwed in position right away.

For example, most of the components on
the detector and L.F. side may be perman-
ently mounted. The valve holders for the
two valve stages and for the H.F. Coil, the
two H.F. chokes and the L.F transformer
can be fixed in place, as can the copper foil
screen on the front part of the board against
the panel. The foil, which can be quite thin,
should be laid flat and attached to the
board with small nails.

On the panel may be mounted the aerial
and earth terminals, and the H.F. valve
holder on the reverse side. The panel
brackets can also be attached.

On top of the foil are mounted the fixed

Construction
is quite
simple
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" THE LISTENER'S THREE" (Continued from preceding page)

condenser connected to the screen -grid and
the valve holder for the aerial coil.

Wiring
Thin insulated wire, such as Glazite, is

recommended for wiring up, since even if
two wires are wrongly spaced and should
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Reproduction of Free Blueprint

touch there will not be a short circuit. The
blueprint should be used as a wiring guide,
for it will facilitate matters even for those
who are skilled enough in constructional
work to wire up direct from the- theoretical
circuit diagram. In this particular case it is

obvious that the whole of the wiring cannot
be completed in ofie operation, and as the
process progresses each added wire should
be marked off on the blueprint.

The wires near the panel should be
attached first of all, and when all the
available components are connected the
ganged condensers and vertical screen
should be added. This will give the
opportunity to complete the wiring on the
tuning and H.F. side.

As much as possible of the wiring in
connection with the detector stage should
be completed before adding the reaction
condenser on its right-angle bracket. This
component may need a little careful
positioning with respect to the holes in the
vertical screen and panel, but if the blue-
print has been strictly adhered to when
drilling no trouble will be experienced.

If the components have been mounted
in the order described it will be seen that
there still remain the .oi-microfarad coup-
ling condenser and the grid condenser and
leak to be placed in situ. The coupling
condenser can conveniently be mounted
close to the screen when the reaction
variable condenser is mounted and wired up,
and the grid condenser and leak can be
added when most of the short wiring in the
centre of the baseboard is complete.

WHAT DO YOU THINK-
of the "Listener's Three"
and the " Listener's Loud-
speaker " ? If you are
making up either or both
make sure of Next Week's
" A.W." for final details.

The whole of the wiring is not really
complicated, and the job of checking it
when complete should be quite a straight-
forward one if again the blueprint is used.
Everything has been done to make this
show the actual positions of the wires,
which should be followed closely, but any
doubts will be set at rest by reference to the
photographs.

This picture
gives an excellent idea
of the complete receiver

The Layout is shown clearly by this photograph

Not only must each actual wire be
checked, but it is wise to see that all
contacts are good. For instance, the
soldered joints to the screen on the floor
should be examined carefully, and it should
be ascertained that the vertical screen
makes good contact with the copper foil on
the base. A soldered contact is not
necessary, for it will be sufficient if the
flange of the vertical screen is clamped
tightly down on the foil.

It will be seen from the photographs
and blueprint that special " midget " coils
are used both in the aerial and H.F.
stages. Full details of these will be given
next week, though they may be purchased
ready wound and made up if so desired.
London listeners can conveniently see the
original of this receiver in the Somerset
Street windows of Messrs. Selfridge & Co.,
Ltd., and this may be a help to those who

are making up the set, but
would first like to see just
what it looks like !

Considerable alterations
have been made to the
Radio -Toulouse studio in
anticipation of the in-
creased power shortly to
be used. It is also reported
that the Juan-les-Pins-Nice
transmitter is to become
a 5-kilowatter so that the
publicity broadcasts made
from the local casino may
be heard at greater
distances.
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YOU'VE GOT TO TUNE
; WITH THIS

And now a new

Mat!
REACTION CONDENSER

Embodies many of the exclusive
features of the big Lissen Condenser,
including no end pressure on any
end plate to distort frame or vanes.

"A" TYPE

" B" Type with insulated
bushes for mounting on
panel ... ... 4,6

4/-

MSSY
CONDENSER

to appreciate
how fine it is

You'll find it an aristocrat among
condensers. Feel how it separates
stations close together ; look at its rigid
unshakeable construction-examine its
long bearing. Notice the entire absence
of end pressure ; think of it as ever-
lasting finally look at its price, and
ask yourself if you have ever seen a
condenser to compare with it anywhere.

Remember, this is a standard condenser which
you can use in any and every circuit. You can
gang it ; use two or three of them together You
can use a drum control for it instead of a dial
You can mount it on a panel and it has feet for
baseboard mounting, too.

.0001 mfd. capacity 5/9
.0002 If S/9
.0003

.00035
V, 6/-

.0005 Of 6/6

Obtainable of all radio dealers.

L ISSEN
LIMITED

16-20 Friars Lane
Richmond, Surrey

(Man. Director: THOS. N. COLE)

Advertisers Appreciate Mention of f`A.W." with Your Order
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DO HENRIES VARY
in this article our Technical Editor explains the differences in

the performances of low frequencychokes
ONE of the most variable quantities in

use in wireless circles to -day is the
Henry. Any reader who has read with any
care, articles or advertisements regarding
low -frequency chokes cannot fail to have
been impressed by the apparent diversity in
the inductance of chokes which appear
otherwise to be equivalent. It is no
uncommon thing to find two
chokes selling at much the same
price, one of which has a very
much greater inductance than
the other, or conversely we may
find two chokes both rated at
the same inductance, one costing
much less than the other.

This is apt to cause some
perplexity. The Henry is a
fixed and definite unit of induc-
tance. Yet a test made on two chokes
rated at quite different inductances will
often reveal practically no difference
between them. So marked is the dis-
crepancy that one is tempted to think that
there must be more than one brand of
Henry ! This suggestion, of course, is
ridiculous; but this is virtually the truth,
owing to the lack of definition which
abounds to -day.

Varying Inductance
The fact is that inductance of an iron -

cored choke is not by any means a constant
quantity. There are various factors at
work which cause the inductance to depend
essentially upon the conditions under
which it is measured. Perhaps the impor-
tance of this point would be more appreci-
ated if one said " used " instead of
"measured," for the conditions under
which an inductance is employed in modern
circuits are widely variable. This variation
in inductance, therefore, is not merely of
academic interest, but affects the results
which will be obtained from the choke in
actual use.

One of the principal causes of variation
in an iron -cored inductance is the polarisa-
tion of the iron due to the direct current
passing through the winding. Almost
every iron circuit employed in wireless
work is polarised in this manner. In the
case of a choke coil, the direct current
passes through the same winding as is
carrying the alternating current. For
example, we may use a choke in a smooth-
ing circuit of an eliminator, in which case
there is the steady D.C. load from the

eliminator which must pass through the
choke as in Fig. 1. If the choke is used in
the anode circuit of a valve, as, for example,
in a choke output circuit, we have the
steady anode current in addition to the
alternating currents present in the winding
of the choke. In a transformer we again
have the polarisation of the iron, due to the

RC.

Fig. 1.
-4-

Two cases where D.C. and A.C. flow through a choke
simultaneously

anode current passing through the primary
winding.

Effect of Iron Core

circuit, the shape of the coil having little
effect. Not only does the iron concentrate
the magnetic field within itself, but it
greatly increases the strength just as the
substitution of a low resistance for a high
resistance in an electrical circuit will give
rise to a large increase in current. The iron
is said to have a greater permeability

than air.

The inductance of a coil without any iron
circuit depends upon the square of the
number of turns and upon the shape of the
coil. This latter factor comes into play
because the magnetic field is not concen-
trated in the centre of the coil, but is
distributed over a somewhat wider area, in
consequence of which there is a rather high
proportion of magnetic leakage. When we
insert an iron core in the centre of the coil
we tend to concentrate all the magnetic

Fig. 2. Typical
Inductance

Curve

0.G. CURRENT

field within the iron itself, so reducing the
magnetic leakage very considerably.

Now, the iron " collects " the magnetic
field in this manner, due to the fact that it
has a lower magnetic resistance or reluc-
tance, to use the correct technical expression.
Just as more current will flow in a circuit of
low resistance, so more magnetic flux will
flow in an iron path of lower magnetic
reluctance. The inductance of an iron -
cored choke, therefore, depends purely arid
simply upon the square of the number of
turns and upon the reluctance of the iron

Permeability
Now the permeability of the

iron is not a fixed quantity, but
depends upon the degree of
magnetisation. If we pass no
direct current round the winding,
then the only magnetisation is
that produced by the alternating
current flowing through the

coil. If, on the other hand, we pass a steady
current through the coil, we produce a
certain steady magnetic effect, and any
effect produced by the alternating current
is superposed on top of this. Thus, the vary-
ing conditions under which the choke is used
impose different conditions upon the iron
circuit itself. If we make a test we find that,
as a steady current is passed round the
winding, the iron rapidly reaches a sensi-
tive condition under which circumstances
the inductance of the coil may be as much
as L000 times as great as the inductance
without the iron circuit. In fact, with some
of the special alloy steels now being used,
the increase is even greater, the figure
rising to 2,000 or 3,000. This condition of
affairs, however, does not last very long, for
as the polarising current through the choke
is increased, the permeability of the iron
falls off at a somewhat rapid rate.

Now to operate the choke on the first
portion of the curve where the permeability
of the iron is approaching a maximum is
not economical. It would involve very large
chokes and would be quite uncommercial,
under ordinary conditions. Practically
every choke or transformer, therefore, is
operated on the second portion of the curve
where the permeability of the iron is con-
tinually decreasing as we increase the
steady current through the winding.

The consequence is that the inductance
of the choke is not anything like constant,
but varies with the steady current in a
manner such as that shown in Fig. 2. The
normal operating position of such a choke
could be in the region marked x.

(continued on page 199)
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ABOUT THE

TRANSFORMER
THAT TELLS

THE TRUTH

MADE BY

of Loud Speaker Fame

Advt. S. G. Brown, Ltd., Western Avenue. North Acton. London. 21,.3.

Mention of "Amateur Wireless " to Advertisers will Ensure Prompt Attention

rr HIS National Physical Labora-

tory Curve tells the truth about

the 1113r0Wit L.F. Transformer.

It proves beyond all words, that the

iBrom evenly amplifies every note

throughout the whole harmonic

scale. Treble and bass-the delicate

strains of the violin and the deep

notes of the bassoon-the 313x0 it

gives you them all distinct and clear,

yet each in its proper
place and at its

correct strength. Inshort,thell3rOWtt

Transformer tells the truth about

the broadcast. The secret is in its

special alloy core and its unique

method of winding.
Ratio 3.5 to 1.

Ask your Dealer for further particulars.

Price

30/-
Mj 7133
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"A W " TESTS OF APPARATUS
Conducted 1))) our Technical Editor, J. H. REY N ER, B.Sc. (Hon;.),

Burton Midget Reaction Condenser
LTHOUGH there is a very large num-
ber of variable condensers from which

the constructor may choose, there Seems
to be a scarcity of midget reaction conden-
ser. This is Surprising since these compon-
ents are quite up to their work and are
extremely handy in use.

C. F. and H. Burton, of Progress Works,
Bernard Street, Walsall, have sent us for
test one of their midget condensers designed
primarily for reaction control. This is a
neat component soundly constructed. The
overall length from knob to terminal is
3 in. while the overall breadth with mov-
ing plates fully but is only 2 Y4 in.

Two insulated end plates serve to hold
the fixed plates in position and form

Burton Midget Reaction Condenser

bearings for the rotating spindle. Friction
contact is made between the moving spindle
and a terminal mounted on one of the end
plates. Distortion of the plates due to
rough handling of the condenser is almost
impossible due to the robust design.

On test we found that the component
bad a minimum capacity of r r micro -micro -
farads and a maximum capacity of sox
micro-microfarads. This is a satisfactory
range for most circuits utilising a con-
denser reaction control.

Gecophone Super -capacity H.T.
Battery

OST broadcast listeners require good
1V1. and faithful reproduction above any
other quality possessed by their wireless
sets. That good reproduction is not often
achieved is due, in the majority of cases, to
the fact that in order to obtain a reason-
able loudness of reproduction the last
valve is overloaded.

The use of power and super -power valves
in the last stage is only effective when a
reasonably high voltage and anode current
can be obtained from the high-tension
batteries.

To meet the demand for a large -capacity
battery, the General Electric Company, of
Magnet House, Kingsway, W.C.2, have
produced a Gecophone super -capacity

battery, catalogue No. L49o3. This battery
consists of six 8 -cell units housed in a
strong cardboard container measuring

Gecophone Super -capacity H.T. Battery

?..1 in. by 8 in. by 33/4 in. high. Each
unit has a cehtral tapping point with
terminals at the ends ; brass connecting
strips connect unit to unit. The makers
state that the battery can be economically
employed to supply currents exceeding
20 milliamps; our tests confirm this state-
ment.

Although the battery has a rated voltage
of 66, when tested originally it was actually
go. The initial discharge taken was 20
milliamps, and the discharge continued
across the constant resistance for 176 hours'
continuous working before the voltage fell
below 45. This gives a capacity of 2,640
milliampere hours. Naturally, under
normal conditions, when the battery is used
intermittently, the hours of service are
considerably lengthened. For hard work
and high output at high discharge rates
the- battery can be thoroughly recom-
mended.

Gilman Floating Cone
THE popularity of the cone speaker

using the type of suspension usual in

Gilman Floating Cone

moving -coil speaker practice is demon-
strated by the number of units, cbmprising
a light cast frame with the cone mounted
ready in position, now being marketed.

From T. S. Gilman, of 73 Basinghall
Street, E.C.2, we have received for inspec-
tion a quite good example of this type of
unit. It is small-being less than ri in. in
diameter and 3 in. in depth-very light,
and is suitable for use with the Blue Spot
cone unit. Lugs are provided for mounting
on a baffle board.

The cone itself is of a heavy paper and is
suspended by a ring of thin rubber which
appears to be satisfactory in use.

The price is 13s.

R.C. Cone Unit
THE construction of a cone loud

speaker may be undertaken with suc
cess by the wireless beginner or even by
those who are not mechanically minded

R.C. Cone Unit

Good results can, however, only be
obtained with a good unit, a correctly
designed cone and a suitable method of
mounting it. Of the three the unit is of
primary importance.

An interesting and efficient cone unit is
marketed by the Ridged Cone Co., Ltd.,
of ro Roed Lion Passage, W.C.r, and is
known as the R.C. unit. It is priced at only
13s. 6d. The external appearance of the
unit would suggest that it operates on a
simple armature and single magnet prin-
ciple, since the adjusting knob is provided at
the back. When the cover is removed, how-
ever, the armature is found to be balanced
bet ween t wo electrc-m agnets in the approved
style. The adjustment merely serves to
control the sensitivity, since it is possible
to adjust the armature until it is almost
touching one pole.

We tested the unit in conjunction with
an R.C. cone and obtained quite good
results. The sensitivity was up to standard
whilst the quality of reproduction was quite
pleasing. Having suffered with balanced
armature units in the past owing to lack
of provision4of means for adjustment, we
appreciate the control fitted to the R.C.
unit.

A.W." Solves your Wireless Problems
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E D I SWAN
latest development

Pike ',each
A pair of
remarkable

New Super Power Valves
lisitly our Nat Tt iple Power filantrni

Amplification 7 Va =-IooSlope 2.8 ma iv @ Vg- oImped. 2500 ohms
Amplification 7 Va =zooSlope 3.5 ma/v Vg= oImped. 2000 ohms

Amplification 4 Va iooSlope 2.5 ma/v @
Imped. 1600 ohms
Amplification 4 I Va =zooSlope 3.6 majv r @ -vg = oImped. Imo ohms )

Note the characteristics-these valves will handle
all the power necessary to drive a large cone or
moving -coil loud -speaker at large room strength

without any distortion

EVERY NOTE FAITHFULLY REPRODUCED

THE EDISON SWAN ELECTRIC COMPANY, LTD.,
123/5, QUEEN VICTORIA STREET, LONDON, E.C.4.

V.9.

SAFETY FIRST!
1 PERSONS KILLED LAST YEAR

4-P THROUGH OUTDOOR AERIALS

BUY AN

0 V
INDOOR PORTABLE AERIAL

Better than ever on the new wave lengths and perfectly safe.
MAKES YOUR SET HIGHLY SELECTIVE.

SUPER 5/6 FLAT
o.

STANDARD 2/6 ROUND
-5,Jsres

IN RED AND YELLOW BOXES.
Post Free from

Special Distributors : MESSRS. V. ZEITLIN & SONS, LTD.,
144, THEOBALDS ROAD, LONDON, W.C.1

And the Original Manufacturers : G. HOVEY & CO.,
6 Red Lion Passage, Red Lion Street, London, W.C. t

FOR TRADE TERMS. AGENTS WANTED EVERYWHERE.

DO YOU REALISE --
HOW EASILY YOUR MOVING -
COIL LOUD -SPEAKER CAN BE

RUN FROM A.C. MAINS ?

WESTINGHOUSEr))
METAL RECTIFIER
will provide suitable direct current for the
pot magnets, without a smoothing circuit.
All that is necessary is a metal rectifier
unit with an output suitable for the pot
magnet windings, and the correct type of
transformer-which can now be obtained
from a number of leading radio apparatus
manufacturers, connected as shown above,
Ask your dealer for details, or send Id. stamp with your name

and address for a copy of our booklet. The Ail -Metal Way. "

The Westinghouse Brake & Saxby Signal Co. Ltd.
82 York Road, King's Cross, London, N.1

Advertisers Appreciate Mention of "A.W." with Your Orde-
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LISTENERS to 5GB on February 9 will

hear a relay from the Queen's Hall,
London, of the biennial festival concert of
the St. Cecilia Choir, to be conducted by
Harvey Grace. The transmission will also
be taken by 2L0 and 5XX. The orchestra
of the Purcell Society, and Girls' Club
members, numbering 50o voices, will also
contribute to the entertainment.

The programme to be given by the
B.B.C. Symphony Orchestra, under Sir
Thomas Beecham, on February 8, will be
devoted to the works of Delius Although
the performance is to be relayed from the
Kingsway Hall, it will not be open to the
public; only a specially selected audience
will be present.

Another work by Mabel ,Constanduros,
Heart's Desire, a musical comedy en cas-
serole, will be produced at Belfast on
February 14. The cast includes the
authoress, Olive Groves, Harold Kimber-
ley, and Leonard Henry, who will interpret
the part of William, a hot -cross -bun
designer. Mabel Constanduros will revisit
Newcastle on February i6 to take part in a
variety programme, to which Sterndale
Bennett will contribute humorous songs at
the piano.

Micro-Malics is the title of a review of
sketches and compositions- from the pen of
Ernest Longstaffe, to be broadcast on
February 16.

The main item of the 2L0 evening pro-
gramme on February 6 will be Sir George
Henschel's light opera, A Sea Change.
Although he is over seventy, he can be
classed among the foremost lieder singers.

Thompson, an unfinished three -act play
by St. John Hankin, will be broadcast on
February 6 by all stations of the Man-
chester group from the Little Theatre, Hull.
The play was Hankin's last work, the manu-
script, with his notes, being sent by his
wife to George Caldron, who completed it
for the stage.

From the Manchester station listeners
are to hear on February 9, Behind the News,
a sketch in three episodes by P. Hoole
Jackson. It depicts in dramatic form an
incident which may lie hidden in a casual
news item in a morning newspaper.

Broadcasts on the short waves by KDKA
Pittsburgh, Pa., on Christmas night, were
received by both the Byrd expedition in the
Antarctic and by the steamer Forl James
at the. North Magnetic Pole.

Radio Toulouse has abandoned its bell
interval signal and for the present only the
call of the station isziven.

The last six months saw the rp,mber of
radio licences in Australia increase by more
than 2o,000.

Soviet Russia is second only to the
U.S.A. in the number of its broadcasting
stations. There are sixty-seven stations,
but, it is estimated, there are only 250,000
receiving sets in use and an average of
only 4,000 listeners for each station.

The Nationalist Government Recon-
struction Committee of China has appointed
George Shecklen of San Francisco, and
A. B. Tyrell of New York as its advisers
in connection with the carrying out of a
contract with the Radio Corporation of
America for the building of a high -power
station in Shanghai. The two men are
representatives in China of the Radio
Corporation.

The Madrid Radio Espana broadcasting
station now limits its transmissions to one
evening every week, namely, Mondays at
ro p.m. It is to be found on 404 metres.

The Strasbourg private broadcasting
station has suspended its transmissions, as
the French P.T.T. has now definitely
decided to instal a regional station in the
city.

A substitute for the quartz crystal now
used for the stabilizing of short-wave
transmitters is being investigated, it is
reported, by Professor George W. Pierre of
Harvard University, Boston, U.S.A.

Herbert Hoover, Jr., son of the President-
elect, has accepted the position of radio
communication specialist with the Western
Air Express Company at Los Angeles.
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LANCASHIRE

- TWO EXCEPTIONAL BARGAINS - 0

66 LANGMORE "
OAK WIRELESS CABINETS

-se STANDARD MODEL
AS ILLUSTRATED

No. 1. Panel, 16 in. X p in.
Cabinet, 2 ft. 6 in. high,

ft. 8 in. wide, 12 in.
deep.

No. 2. Panel, 18 in. x 7 in.
Cabinet, 2 ft. 6 in. high, 27/6ft. so in. wide, 12 in.
deep. The Cabinet for Each
the British Station
Three, described in July
21 issue, etc.

No. 3. Panel, 21 in. x p in.
Cabinet, 2 ft. 6 in. high,

deep. Suitable for the
2 ft. x in. wide, 12 in. 32/6
Cossor Melody Maker and EachBritain's Favourite
Three, etc.

Cabinet, 3 ft. high, 2 ft. 32/6No. 4. Panel, r8 in. x 8 in.

to in. wide, 12 in. deep, Each
With battery shelf, enclosed back
and sides and double doors in front of
same, 1 Cs. extra to above prices.

PACKED AND SENT CARRIAGE PAID
TO ANY ADDRESS IN GT. BRITAIN

All these cabinets are fitted with
hinged top, heavy baseboard, etc.,
and the tray (or cabinet) gives

accommodation for batteries.
London made. Highly finished

Jacobean style.

EX AIR -FORCE ACCUMULATORS
Brand new and standard in every way

Made by C.A.V., HART,
and PETO & RADFORD
Made to Government specification,
with heavy plates and strong celluloid

cases.

2 Volt 13 Amp. (Actual)
4/- (6Pd(),tg,Pa )

4 Volt 13 Amp. (Actual)
7 6 (Postage

/ I extra)

The 4 -volt accumulator is supplied complete with strong
japanned metal carrier and leather strap at no extra charge.

THE MISCELLANEOUS TRADING CO., LTD.
Phone : Holborn 4894 143 High Holborn, London, W.C.i

Menticn of rAmateur Wireless" to Advertisers wilt Ensure Prompt Attention
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LETTERS TO
THE EDITOR

The Editor does not necessarily agree wit'i
the views expressed by correspondents.

Linen -diaphragm Loud -speakers
SIR,-I am just writing to say I made a

linen -diaphragm loud -speaker- some
Nweeks ago, and it surpasses all the others I
have made, bought or heard. I made it as.
instructed, and took great trouble with the
" doping " of the linen, using the finest
quality obtainable. The unit is the latest
4 -pole Hegra. The rod had not to be
lengthened (a long rod is a hopeless pro-
position), and I added a simple mechanism
for adjusting the reed under varying
conditions.

I think, at present, the linen -diaphragm
loud -speaker is the best for tone and
"reality." H. R. (Tooting Common).

Differential Condensers
SIR,-In No. 345, the Technical Editor

tells us '"All about the -Differential
Condenser." He concentrates his observa-
tions on the ease of handling and the
stability of the receiver when making use of
a differential condenser, but fails to mention
what is of perhaps the greatest importance
in these days, when every attention is paid
to the quality of reproduction, namely
that the capacity across the impedance in
the anode circuit is always constant : a low -
frequency transformer is designed to give
a straight-line frequency characteristic
with a certain capacity across its primary
windings. By making use of a differential
condenser, the characteristic remains un-
altered on varying the reaction as the net
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capacity of this type of condenser is
constant.

May I also be allowed to mention that the
wavelength at which resonance may occur
in an H.F. choke will tend to be increased,
due to a certain amount of capacity being
always virtually across the H.F. choke.
This will assure stability up to the highest
wavelengths normally used in broadcast
reception. A. P. S. (London, N.W.).

An Efficient Set
SIR,-About this time last year I had the

pleasure of informing you of the
splendid results I had obtained with the
"Modern Tuned Anode Three." I have now
replaced this set with the "Near and Far
Three -Four," and I feel I should also let
you know my results with it, especially on
the short waves. The set functions excel-
lently on the medium and long waves, most
of the Continental and British stations
being brought in at various degrees of
strength on the loud -speaker.

This is my first set for short-wave work,
. and my fears that it might not function on
the short -waves efficiently have been
dispelled, for in a fortnight I have succeeded
in logging KDKA, Pittsburgh, 2FC
Sydney, 3L0 Melbourne and WGY
Schenectady. H. (South Croydon).

Transmission Quality Deteriorating ?
SIR,-In addition to the interminable

and boring talks, and the still more
boring hours and hours of Chamber Music,
the B.B.C. consistently insult listeners by
the statement that the standard of trans-
mission is immeasurably superior to the
standard of reception.

This is merely a bald statement, but it
would be very interesting to your readers, I
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think, to have it amplified and explained
how, as is the consensus of opinion among my
friends, who own fairly good sets and take
an interest in them, is it that the standard of
transmission is steadily dropping and not
only does it drop, but it is extremely
variable. J. W. (Upminster).

" The James Special Three "
SIR,-Having constructed the " James

Special Three" with additional trans-
former -coupled L.F. valve, I should like to
say I am extremely pleased with this very
good all-round set. I laid out the set
exactly as indicated, using the beautifully
made Wearite coils. With two Ferranti
A.F.5 transformers, I find quality all I
could wish for-speaker being Blue Spot
unit attached to small cone and 3 -ft.
square baffle.

At the same time may I offer my con-
gratulations on the standard maintained
by your periodical week by week.

J. (Camelford).

" Amateur Wireless and Radiovisioa." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately followin-4,
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to " Bernard Jones
Publications, Ltd."
General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Queries should be addressed to the Editor, and
the conditions printed- at the head of " Our
Information Bureau" should be closely observed.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manaier, or the Publisher, "Amateur

ireless," 58-61 Fetter Lane, London. E.C.-1.

PUBLIC ADDRESS AND THE " ORCHESTRA FOUR "
ONE of the great points about the

" Orchestra Four," constructional de-
tails of which were given two weeks ago, is
that it can be used for public-address work,'
either by itself or in conjunction with radio
and gramo-radio. This is rendered possible
by means of simple push-pull switching
which changes over from radio to electric
reproduction, and, in the latter case,
from pick-up to microphone as desired.

The microphone may be one of the carbon
granule Post Office type, in which case it
will be necessary to have also a microphone
transformer and to place the microphone
in circuit with the primary winding and a
small dry battery. The secondary winding
will then be connected to the sockets on the
terminal strip of the set. Alternatively an
ordinary telephone ear -piece may be used,
and this should be connected directly to the
microphone terminals. It will then function
in exactly the same way as a pick-up and
while not giving such a large output, is a
very cheap and convenient arrangement.

Two-, four-, or six -volt valves may be

used, and no valve table is given, because
is it felt that most owners of an outfit of
this type have their own ideas on valves
for large -power work. It should be noted,
though, that the first valve, if it is a six-
volter, should have an impedance of approxi-
mately 30,000 ohms; the second should be
an ordinary low -frequency valve, having an
impedance of about 8,000 ohms, while it is
recommended that in the push-pull stage
two super -power valves of very low imped-
ance (about 3,000 ohms) should be used.

It is recommended that about zoo volts
H.T. should be applied to the common
H.T. tapping, the " juice " coming from
ample -capacity H.T. accumulators or a
mains eliminator. Grid -bias values will have
to be found by trial and this is particularly
easy, for the milliameter serves as a guide
to show when the bias on the push-pull
valves is correct. A 36 -volt bias battery
will be needed to give ample adjustment
range and the values for the R.C. and push-
pull stages will generally be found to be
about 414 and 25-30 volts respectively.

If the set owner has a pick-up which he
knows gives very good results it would
perhaps be advisable to test the set in
conjunction with a gramophone before
using it for radio. The modus operandi
should be as follows.

Plug in the loud -speaker, thus switching
on the valves, adjust the volume control to
about two-thirds "soft," set the, switches
so that the pick-up is in circuit and play
over one or two records.

The motor -boat stopper should prevent
any signs of L.F. instability and if howling or
plopping arises it can generally be traced
to incorrect battery values or, of course,
to a broken connection or faulty component.
Grid -bias voltages will need adjustment,
while primary distortion may be checked
by means of the sliding arm of the poten-
tiometer on the baseboard.

Finally, the volume control should be
varied and a second check made to ensure
that the push-pull stage is not overloaded
when the first and second valves are working
nearly " all out."
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BLUEPRINTS .?,''t.°2:;`,:ffxs-me:t='; des-
criptions of all these seta can be obtained
at is. 3d. and 4d. respectively. Post free.

Index letters A.W." refer to " Amateur Wireless " sets and " W.M."
to " Wireless Magazine " sets.

All Post Plea

CRYSTAL SET (6d.)
" Best -yet " Set .. AvatT4
1929 Crystal Receiver .. AW165

ONE -VALVE SETS (1s. each)
Beginners' One-valver . AW 140
Special One WMii6
Reinartz One . WM127

TWO -VALVE SETS (1s. each)
Oceanic Short-wave (D, 'Frans) ..
Ace of Twos (D, Pentode) ..
Home Two (D, Trans) .

Globe DX Two (SG, D)... ..
East to West Short-wave Two (I% Trans.)
"Q "-coil (D, Trans)
Two Daventry Two (D, Trans) ..
Key -to -the -Ether Two (D, Trans) . -

Meteor Two (D, Trans) ..   

. . AW 91
AW143
AW146
AV1it 57
AW159
WM62
VM97

WMco7
.. WM114

THREE -VALVE SETS (Is. each)
" Q "-coil 3 (D, RC,Trans) AW8 4
British Station 'Fhree (HF, D, Trans) .. AW 22
All -wave Mains Three (HF, D, 'Trans, Rectifier) AW144
All-purpose Short-wave Three (D, RC, Trans) AW147
Screen -grid Q Coil Three (HF, D, Trans) .. AW15o
All -Round Three (D, RC, Trans) .. AW155
James Special Three (HF, D, Tram) .. AW156
All -Britain Three (HF, 1), 'I'rans) AWt 58
Bantam Three (D, RC, Trans) AW160
Hartley Dual -range Three (D, RC, Trans) .. AW166
Everyday (I), z Trans) .. WM52
Pole to Pole Short -waver (D, RC, Trans) .. WM89
IMeptor 'Three (SG, D, Pentode-is. 3d with

copy of "Wireless Magazine" WM o
All -wave Screen -grid Three (HF, D, Trans.) WMrio
Gramophone Three (D, 2RC)   WM115
Standard Coil 'Three (HF, D, Trans) .. WM117
Festival Three (D, 2LF-dual Imp.) WM118
Wide -world Short -waver (SG, D, Trans) WM 12o
New Year Three (SG, D, Pentode) .. WM123
The Q3 (D, RC, Trans) WM124

FOUR -VALVE SETS (1s. 6d. each)
Overseas Short -waver (I -IF, D, 2Trans) AW133
The Ranger ( SG, D, RC, Trans).. AW145
Facility Four (HF, D, zRC,-Q-Coil) AW 154
Broadcast Picture Four (IIF, D, aRC) AW163
Orchestra Four (D. RC, Push-pull) AWt 67
"Q "-coil 4 (HF.D, RC,Trans).. . WM7t
All -from -the -Mains Four (HF, D, 2 LF) WMSo
Five -pounder Four (HF, D, RC, Trans) .. WM 9 z
Symphonic Four (HF, 11);62 LF) WI1,198
Touchstone (HF, D, RC, 'Frans) WM1o9
Reyner's Furzehill Four (SG, D, 2Trans) WM1I2
Economy Screen -grid Four (SG, D, RC, Tram) WM113
Binowave Four (SG, D, RC, Trans) .. WM119
Standard -coil Four (HF, D, 2 RC) WMI22

FIVE -VALVE SETS (1s. 6d. each)
" Q " Gang -control Five (21-1F, D, 2Trans) AW161
1928 Five (2 HF, D, z Trans) .. WM46
Empire Five (2 SG, D, RC, 'Frans) .. WM96

SIX -VALVE SETS (1s. 6d. each)
Short-wave Super -6 (Super -het, 'trans).. AW 67
Connoisseur's Six (2 HF, D, RC, Push-pull) .. WM88
Eagle Six (3 HF, D, RC, Trans) WI41106

AMPLIFIERS (Is. each)
One -valve LF Unit .. AW 70
Screened -grid HF Amplifier AWr 38
"A.W." Gramophone Amplifier (3RC) AWz62
Range Extender (HF Unit) .. .. WM38
True -tone (3 valves) (Trans, RC,) NVT11
Grano -radio Amplifier (2v) (Trans,)

MISCELLANEOUS (1s. each)
H.T. Eliminator for A.C. (zoo v. output) .. AW1o2
Hook -on Short -waver (Amplifier) .. AW104
Knife-edge Waverrap (id.) AW131
Duplex diaphragm Loud -speaker .. AWz42.
L.'I'. and H.'F. Mains Unit (D.C.) AW123
Linen -diaphragm Loud -speaker with Badly AW152
Pedestal Cone Loud -speaker . AWI64
A.C. Battery Eliminator .. WM41
" Junior" Moving -coil Loud -speaks .. WM8
Universal Short-wave Adaptor .. WM82.
Valveless A.C. Power Unit (L.T.) j '

t "e pair
WM too

Valveless A.C. Power Unit (H.T.) ) WMioi
Simple Cone .WMrit
Buzzer Wavemeter (6d.) WIA1121
H.T. Unit for A.C. Mains ..   WMI25
Lodestone Loud -speaker WM126

PORTABLE SETS
Daventry Loud -speaker Portable 5(2 HF,

I), RC, '('rans) AWro7 1/6
House and Garden (SG, D, RC, Trans.) AWt16 2/6
"Best Yet" Portable (SG,D, 2 Trans) .. AWr36 1/6
House Portable (SG, D, RC, Trans) .. AW168 116
Chummy 4 (with modifications for LS

WAISol 116and ITF) .

Send, preferably, a Postal Order (stamps over sixpence
in value unacceptable) to Blueprint Service

AMATEUR WIRELESS 58-61 FETTER LANE
LONDON E.C.4
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SPADES,
PINS AND EYES

i are a few of the accessories that
comprise the Eelex Standard-
isation System. Every one is
a standardised fitting and all i

i parts are interchangeable. By
i adopting this system the possi-

bility of a wrong or accidental :
connection is minimised.

I

They are specially designed to suit
every requirement of the wireless
enthusiast. They have coloured
sleeves red, black, green, blue, yel-
low and white, and cost 2d. each.

IEELEX
T14 PLUGS
AND SOCKETS

are also com-
ponents of the
Eelex Standard.
isation System,and are so
designed that
numerous con-
nections can bemade to a
terminal or
socket. 6
different col-
oured sleeves
are available.
754 Plugs, 3d.
each ; Sockets,
Id. each; Name
Tabs (40 var-
ieties) Id. e:ch.

T14
CONNECTOR

TYPE C

This is a very useful accessory to
possess, as it connects easily Tr4
plugs or Wander plugs. Ideal for
joining extension leads to loud-

, speakers and earphones, saving wall
i fittings. Price 3d. each.

Write for the new EELEX Booklet
J.73, which gives full details.

Eelex House, 118 Dunhill
Row, Moorgate, London,

E.C.1
Phone : Clerkenwell 9282-3-4

"THE VOICE BEHIND THE
SCREEN"

(Continued from page 164)

static effects and commutator ripple of
the projector driving motor. The output
from this three-valver is taken to a pair
of terminals on a switching panel and
thus here we have two sets of "talkie"
output, being either from the Vitaphone
record or the Movietone film.

Next in the circuit we have what is
known to the engineers as a "fader."
This is really a potentiometer device
which acts as a volume control and
facilitates the switching at the finish of
one record and the beginning of another.
The fader is placed on the wall within
easy reach of the operator.

The main amplifier, which follows next,
is contained on one "rack" We start
off with a three -valve amplifier, similar
to that in the body of the projector. The
filaments of the valves are lit with D.C.
but the H.T. is rectified A.C. Thus when
the pick-up is working we have, so far,
only three stages of amplification, but six
in the case of the Movietone, owing to the
amplifier in the projector. -

Next on the rack is one stage of push-pull
amplification, with an accompanying two -
valve rectifier for H.T.; the filaments are
directly heated from A.C. The final stage
of amplification, from which the loud-
speaker output is taken, is also a push-pull

(Continued on next page)

Readers are
REQUESTED

to peruse
the Test Report

of

IPSO BATTERIES

given on page 1105
of this journal,
dated December 22,

FOR THEIR
BENEFIT

1. 'rushed in black or
beautifully grained
mahogany

neat-
aceufate and
inexpensive
Watch for Brownie's latest triumph in artistic
moulded components - the "Dominion"
Vernier Dial. Special non -back -lash slow
motion drive gives very accurate turning,
while the action will fit any condenser, and
the new design of the dial will enhance the

appearance of every set.

ELESSNI EII 
"DOMINION" VERNIER DIAL
THE BROWNIE WIRELESS Co., (c.a.) LTD.
MORN ING1 ON CRESCENT. LONDON. NM. 1

came
eletgard
e bought

47'6
He came, doubting and grumbling.
He heard, first with indifference,
then with attention, then with won-
der, and finally with enthusiasm;
and after that he bought. And he
paid, not 5 guineas, but 47/6.
Manufacturers of the famous W.B.-Valve

Holders,

WHITELEY BONEHAM & CO., LTD.
Nottingham Road
Mansfield, Notts.



FEBRUARY 2, 1929 193 mattur Wirola3

e
Ea16suiVau

TO PERFECT RADIO
%Or \INIF

Satisfaction and Set -vice is the keynote of the Peto
Scott Easy Way to Perfect Radio, Every conceivable
and well-known accessory is stocked by us, and may
be obtained on the easiest of

EASY  TERMS !
for a small initial outlay.
The following list is merely representative, and we ask
yo I to fill in the coupon below or send us a list of
your requirements.
Remember Peto Scott were the pioneers of Perfect
Radio on Easy Terms, and it is the giving of utmost
val e which has placed them at the head of the Radio
market to -day.
COSSOR MELODY MAKER, Send only 10/-, balance in 11

monthly instalments of 14/7.
MULLARD MASTER Th RFT STAR. Send only 10/, balance

in 11 monthly paymsnts of 1513.
LEADING MAKES OF H.T. ELIMINATORS from 4/7 down.

balance in 11 monthly pavmznts of 4/7.
ULTRA DOUBLE ACTION AIR COLUMN LOUD SPEAKER,

Send only 8/3, balance in 11 monthly payments of 8/3.
BRANDESET THREE. Send only 13/4, balance in 11

monthly payments of 13/4.
PHILIPS TWO -VALVE- A.C. MAINS RECEIVER. Send

only 23.'-. balance in 11 monthly payments of 23/..
AMPLION LION LOUD -SPEAKER. Sand only HI-.

balance in 11 monthly payments of
Build your own set the Easy Way NOW !
Our Catalogue contains all leading makes of Re-
ceivers,_ Accessories, Kits of Components for the
Home Constructor.

Couhon in Inisealed enve7ofie under id. stam b.

To
PETO SCOTT ifki.
77 City Road, London, E.C.1

Please send me your big Illustrated Lists.

NAME

ADDRESS

A.W.2/2

Free demonstrations and advice by qualified engineers at
all our shops t

27, CITY ROAD, LONDON, E.C.
62, HIGH HOLBORN, LONDON.

4, MANCHESTER STREET, LIVERPOOL.
33, WHITELOW RD., CHORLTON-CUM-HARDY,

MANCHESTER.

Protects your radio cir-
cuit just as an electrical
house circuit. Corrected
in series, completely pro-
tects valves and meters
from overload. Saves
untold trouble and cost.

Price, 60 up to 600 M.A. 2,6, 15 to 4.5 amps 2 Complete w.f..
dip trona dealers or direct. SIFAM LTD., Dent. A.W., Bush Home,

Aldwych, London, W.C.2. M B.

"THE VOICE BEHIND THE
SCREEN"

(Continued from preceding page)
arrangement and gives an output of about
24 watts speech output !

There are one or two other interesting
points in the projecting box, which may
seem strange to the ordinary gramo-radio
enthusiast. One is a speed control for the
electric motor which drives both the turn-
table and the projector. This is a special
development of the Western Electric Co.,
Ltd. (who are responsible for the technical
side of the Vitaphone), and embodies a
thermionic valve bridge arrangement con-
trolling the current in a special field winding
in the motor. If the motor runs too fast
the current in this extra field tends to slow
it down and vice versa. Constant speed is
essential in any acceptable " talkie " system,
for if the speed varies, the tone of the sound
will change.

The output of the last push-pull stage is
taken to a positioning and impedance con-
trol on the amplifier rack. The reason for

this is that with the
average Western
Electric equipment
four loud -speakers
are used behind the
screen and the vol-
ume ffom these must
be controlled so that
when a person ap-
pears on the screen
to be standing up
when speaking the
sound output from
the two top loud-
speakers is accentu-
ated. Otherwise the
effect would be, par-
ticularly to listeners
in the front of the
cinema, that the
voice is coming out

. of the speaker's feet !
This acoustic trick
is dealt with by the
positioning control,
but in altering the
loud -speaker volume
the total impedance
of the whole circuit
is changed and this,
again, has to be kept
in check by the

The Amplifier rack for impedance control.
Vitaphone and Movie- This talking film

tone Systems equipment is now
being operated in so many cinemas in
London and in the provinces that wireless
enthusiasts cannot help being interested in
the way in which the various giant
gramo-radio problems have been overcome.

THE BEST NIAGAZINE
OF WIRELESS,

THE "WIRELESS MAGAZINE"
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CELESTION, the Loud -Speaker used by
all the leading national set manufac-
turers, is " Better than you ever

dreamt of." Celestion has been acclaimed
" First on Merit-On Demonstration "
because of its realistic powers of repro-
duction, its symmetrical beauty and
finished craftsmanship, which to-
gether create an atmosphere of rare
distinction in the most discerning
home. Hear Celestion for your-
self at our showrooms, one

minute from Victoria
Station, where you canalso hear the

finest radio sets.
BRITISH THROUGHOUT

Model C.14.

Models from £5 to o. Made under Licence

SHOWROOMS:

106 VICTORIA STREET,
LONDON, SAV.I.

Write for Illustrated Booklet "J."

cELESTION
The Very Soul of music
CELESTION, KING STON-ON-TI I AMES .

WHEN A BETTER LOUD -SPEAKER IS
MADE- CELESTION WILL MAKE IT.
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The World's

BEST
Battery Value

The new 10 6 60 -volt Columbia brings the
world's most famous battery into your home:

Columbia are definitely the world's best
H.T. Batteries and every discriminating
Radio enthusiast uses them.

Columbia
RADIO BATTERIES
1. R. MORRIS, kneels! Rouse, 15 KmgswaY, London. W.C.2
SCOTLAND : I. T. CART WRIGHT, 3 Odeon Street, Glasgow

IMPROVE
Your COSSOR or LISSEN set by

fitting the new

DUAL S.G. COILS
Better selectivity, strength and range.

Valve holder base or panel mounting can be
plugged into existing set, no alteration required.

PRICE 2.0/6 each
Range 230'2000 metres

COSSOR and LISSEN separate coils 4:9
and 6/6 each.

IMPROVE
Your MULLARD MASTER 3 or any

similar circuit, fit the popular

M.4 DUAL COIL
Six -pin base mounting, less switch 719 each

Panel mounting with switch 10'6 each

AND IF you cannot afford above, make
up the BANTAM THREE, the wonderful
THREE -POUND -TEN THREE VALVER
for which our M.4 DUAL was specially

selected.

Remember " A.W." has specially selected

TUNEWELL DUAL COILS
for GLOBE DX 2, BROADCAST PICTURE 4

ORCHESTRA FOUR, Etc. Etc.
WHY NOT DO THE SAME?

Massive Alf -purpose H.F. Choke 519

Maker/ of Tunewell Wireless Products

TURNER & CO.
54 Station Rd., New Southgate, N.I
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BROADCAST TELEPHONY
(Broadcasting stations classified by country and in order of wavelengths)

Kilo. Station and Power
Metres cycles Call Sign (Kw.)

GREAT BRITAIN
25.611,750 Chelmsford

(5SW) 20.0
243.9 r,23o Newcastle (5NO) 1.5
260.9 1,150 *Leeds (2LS) 0.2
273 1,100 *Sheffield (6LF) 0.2
288.5 r,o4o *Bournemouth

(6BM) 1.5
288.5 r,o4o *Bradford (2LS) 0.2
288.5 1,040 *Edinburgh

(2E11) 0.2
294.1 1,020 *Dundee (2DE) 0.2
294.1 1,020 *Liverpool (6LV) 0.2
204.1 1,020 *Stoke-on-Trent

(5ST) 0.2
29.4.1 1,020 *Swansea (5SX) 0.2
294.1 1,020 *Hull (6KH) 0.2
303 ggr Belfast (25E) 1.5
311 964 Aberdeen (2BD) 1.5
323 928 Cardiff (5WA) 1.5
358 838 London (2L0) 3.0
373 793 Manchester

(2ZY) 1.0
396 757 *Plymouth (SPY) 0.2
401 748 Glasgow (5SC) 1.2
482 622 Daventry Ex.

(5GB) 24.0
1,562.5 rgz (Daventry

(5XX) 25.0
* Relay stations. tRelays 2L0.

AUSTRIA
250 .7,200 Linz 0.5

Graz

Salzburg (under
construction) 0.5

0.5
456 658 Klagenfurt
456 658 Innsbruck 0.5
519.2 577 Vienna 15.0

BELGIUM
220 r,36o Chatelineau 0.25
275 z,o90 Ghent 0.5
329.7 gro Schiterbeek-

Brussels 0.5
511.9 586 Brussels 10.0

CZECHO-SLOVAKIA
265 1,130 Kosice 2.4
277.8 1,080 Bratislava 0.5
343.2 874 Prague (Praha) 5.0
432:3 694 Bruun (Brno) 2.4

DENMARK
339.8 883 Copenhagen

(Kjobenhavn) 1.5
1,153.8 262 Kalundborg 7.5

ESTHONIA
408 735 Reval (Tallinn) 2.2

FINLAND
374 800 Helsingfors

(Helsinki) 1.2
1,504 199 Lahti 20.0

FRANCE
45 6,666 Agen 0.25

200 2,500 Fecamp 0.3
211.31,420 Beziers 1.0
230.8 1,30o Mont de Marsan 0.4
236.2 1,270 Montpellier 0.5
252.1 1"o Juan-les-Pins 0.7
264 1,136 Lille (PTT) 0.8
273 2,2o0 Limoges (PTT) 0.5
280 1,070 Rennes 1.5
279 7,074 Bordeaux (PTT) 0.5
291.3 1,030 Radio Lyons 1.5
315 951 Marseilles (PTT) 0.5

Kilo. Station and Power
Metres cycles Call Sign (Kw.)

305 982 Agen
322.6 93r Vitus (Paris) 2.0
336.3 892 Le Petit Parisien,

Paris 0.5
354 846.7 Algiers (PTT) 2.0
370 Sir Radio LL, Paris 1.0
382.7 784 Toulouse (Radio) 9.0
414 724 Radio Maroc

(Rabat) 2.0
416.6 720 Grenoble (PTT) 1.5
449.8 668 Bordeaux (Radio

Sud-Ouest) 2.5
449.8 668 Paris (Ecole

' Sup., PTT) 0.7
476 63o Lyons (PIT) 5.0

1,080 277.6 Strasbourg 5.0
1,488.15 202 Eiffel Tower 8.0
1,744 /72 Radio Paris 8.0

283 r,o6x
283 x,o6r
3-1.2 937
328.4 gra
361.9 829
374.1 802
387.1 776
387.1 776
391.6 766
421.3 712
455.9
462.2
475.4
536.7
566
566
577 520

1,648.3 /82
1,648.3 z82

GERMANY
14.83 20.230 Nauen (AGAI) 20.0
37.65 7,968
41.50 - Doeberitz (AFK) 5.0
67.65 4,434
51 5,882 Bergedorf (AFL) 3.0

219 1,370 Flensburg 1.5
240 1,250 Nurnberg 4.0
250 1,200 Kiel 0.7
250 1,200 Cassel 0.7
263.2 1,140 Cologne 4.0
265.5 1,130 Muenster 1.5
272.7 r,roo Kaiserslautern 1.5
272.7 ',zoo Danzig 0.75
280.4 1,070 Koenigsberg 4.0
283 r,o6r Berlin (E) 0.7

Stettin 0.7
Magdeburg 0.7
Breslau 4.0
Gleiwitz 6.0
Leipzig 4.0
Stuttgart 4.0
Dresden 0.75
Bremen 0.75
Hamburg 4.0
Frankfurt 4.0

654 Aachen 0.75
649 Langenberg 25.0
631 Berlin 4.0
55 Munich 4.0
530 Augsburg 0.5
530 Hanover 0.7

Freiburg 0.7
Zeesen 20.0
Norddeich 10.0

HOLLAND
16.88 - PHOHI Huizen 50.0
38.8 - Kootwijk

(PCLL) 32.0
(Wed. 12.40 G.M.T.)

31.1. - Eindhoven
(PCJJ) 25.0

300 1,000 Huizen (until
5.40 p.m.) 5.0

1,071 280 Hilversum
(ANRO) 5.0

1,852 z6x Huizen (after
5.40 p.m. and on

Sundays) 5.0
1,950 254 Scheveningen -

haven 5.0

HUNGARY
554.5 54r Budapest 15.0

ICELAND
333.3 goo /ieykjavik 1.0

IRISH FREE STATE
222.2 2,35o Cork (5CK) ... 1.5
411 73o Dublin(2RN) ... 1.5

Kilo. Station and Power
Metres cycles Call Sign (Kw.)

ITALY
275 1,090 Turin (test) ... 0.5
333 gor Naples (Napoli) 1.5
387 775 Genoa 3.0
443.8 676 Rome (Roma) 3.0
456 658 Bolzano 0.3
504.2 595 Milan 7.0

JUGO-SLAVIA
260.9 1,150 Laibach 6.0
308.3 973 Zagreb (Agram) 1.25

LATVIA
528.2 568 Riga 2.0.

LITHUANIA
2,000 150 Kovno 15.0

NORWAY
242 1,240 Rjukan 1.0
297 1,010 Notodden 0.7
365.9 820 Bergen 1.0
387 775 Fredriksstad 1.0
456 658 Aalesund 1.0
455.9 658 Porsgrund 1.0
496.7 604 Oslo . 1.5
500 boo Tromso 1.0
566 35o Hamar 0.7
2,041 142 Bergen 5.0

POLAND
-4.5.91,120 Posen 1.5
2;14 955 Wilno 1.5
416.1 721 Kattowitz 10.0
566 53o Cracow 1.5

1,415.1 212 Warsaw 10.0

ROUMANIA
396.3 757 Bucharest 4.0

825
925

1,000
1,485.1.
1,680

RUSSIA
363.5 Moscow (PTT) 25.0

323 Hornet 2.5
300 Leningrad 20.0
202 Moscow 30.0
:78 Kharkov 15.0

SPAIN
285 1,050 Barcelona

(EA,113) 2.0
309 97o Oviedo (EA J19) 0.5
350.5 856 Barcelona(EAJ1) 3.5
369.9 8rr Seville (EAJ5) 0.5
400 75o San Sebastian

(EAJS) 0.5
404 744 Radio Espana... 1.0
405 740 Salamanca

(EAJ22) 0.55
426.7 703 Madrid (EA J7) 3.0

SWEDEN
260.11,153 Hoerbv 10.0
265 1,130 Trollhattan 0.4
.315.7 95o Falun 0.5
346.8 865 Goteborg 6.0
438 655 Stockholm 1.5
545.5 55o Sundsvall
779 390 Ostersund 2.0

1.200 25o Boden 2.0
1,351.3 222 Motala 30.0

SWITZERLAND
406 739 Berne 1.0
489.4 613 Zurich 0.6
680 44r Lausanne 0.6
760 395 Geneva 0.5

1,010 297 Basle 0.25

TURKEY
1,200

165
AStamboulngora 5.01,8185.0

CHIEF EVENTS
OF THE WEEK

LONDON AND DAVENTRY (5XX)
Feb. 4 Bridge broadcast.

6 A Sea Change, a comic opera by Sir George
Henschel.

Annual dinner in commemoration of the birth-
day of Charles Dickens.

Delius.
9 Vaudeville.

DAVENTRY EXPERIMENTAL (5GB)
Feb. 3 Military band concert.

6 Vaudeville.
7 Halle concert from Manchester.
8 Selections from musical comedies.
9 Symphony concert.

PP

CARDIFF
Feb. 6 Old-time Welsh entertainment.

The Roosters.8

MANCHESTER
Feb. 3 Special orchestral concert.

5 Concert for the Blind Fund.
7 Halle concert.
9 Musical -comedy memories.

NEWCASTLE

Feb. 9 The Drum -Major's Daughter, a comic opera by
Offenbach.

GLASGOW
Feb. 4 English ballad concert.

7 Postman's Knock, by 012 staff of the G.P.O.
8 Vaudeville.

BELFAST

Feb. 4 The Survivor, a play by Mabel Constanduros and
Michael Hogan.

7 All Right orr the Night, a musical -comedy
extravagance.
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rrace
distortion with

s I FA 14
RADIO METER
Sifam Radio Meters trace and rectify distortion,
avoid burnt -out valves and run-down batteries,
and correctly regulate plate and filament supply.
Nearly hall -a -million listeners use them.

IMPORTANT.
SIFAM MILLIAMMETERS

Have been specified foe THE ORCHESTRA FOUR
illustrated on page 100, Jan. 19 issue. Ask your deariPe, or
send for leaflet free, " What simple meters can show you."
SWAM MILLIAMMETERS.Moving Iron10/- Moving Coil 26,'.

SIFAM ELECTRICAL INSTRUMENT Co. Ltd.
DEPT. A.W., BUSH HOUSE, ALDWYCH, W.C.2.111.11Vi .6 AN

RELIABILITY
WIRELESS GUIDE

Send for New Edition No. T999. It's
FREE. Packed full of good thingsat
keen prices for Wireless Constructors.

Trade Enquiries Incited.

J  H  TAYLO R CI CO.312^010 HOUSE
MACAULAY Sr. HuoDCRSFIELD

Coneinetog testimony
to the popularity of
this permanent

bailey

SPANMARD
PERMANENT H.T. SUPPLY

During the last year the sales of Oils wonder permanent bat-
tery have been QUA DRUPLED--providing amazing tribute
to its efficiency and reliability. The secret of its success
lies in the fact that it is positively SELF.REGENERATIVE
and RECHARGES ITSELF OVERNIGHT. It maintains
a constant pressure of non -sagging even -flowing current.
that wonderfully improves reception. It LASTS FOR
YEARS and all that is necessary to maintain the voltage is
replenishment of the elements at long intervals, beyond
which, litde or no attention is needed. SEND FOR FREE
BOOK. Write now for free new booklet giving full details of
new prices and complete table showing life of battery, which
assists in selection cf right battery for your set. Take the
first step to permanent H.T. Write now.

THE STANDARD WET BATTERY CO.
Dept. A,W., 181-188 Shaft esbory Avenue, London, W,C.2.

NEW
REDUCED PRICE raagcrCDAEBLINET

Prices arc now reduced on all NOW
ms eels of the battery and all spare
parts. 96 volt Popular Modelparts.

" Cabinet Was 8/1 down,
now 7/6 down and five monthly
rayments of 7/6. Ca h £2.3s. Id.
Chtainable from Halford's Stores,

DOWNCurry's Stores, and all radio
dealers en rasher deferred terms. Super No. 3
attery 9,8 down and five instalments of 9,8

M.B.

77.ForRin 4or the Best 10

DA
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i0 LISLE- STREIT, LEICESTER SQUARE, LONCIONALCC-R.
ooru.duna

griftionTle',.,t`Att

OUR BLUEPRINT SERVICE
Constructors of receivers described in this journal should make full use of our Blueprint Service

and avoid all risk of failure.

8 We supply all known radio
S goods at lowest prices.
S Kit of parts for the
S " LISTENER'S THREE "

Price £4 : 10 : 0
Kit of parts for the

5 MULLARD THREE STAR
Price £5 : 12 : 6

5 Cossor, Osram and Igranic Kits
o in Stock.

B.S.A., WESTERN ELECTRIC and
SIEMENS HEADPHONES,

4,000 ohms. 6/6 pair. Worth 20/-.

LET US QUOTE YOU.
CARRIAGE PAID ON ALL ORDERS.

lis`I TERMS: CASH WITH ORDER 014 C.O,D.
SATISFACTION OR MONEY RETURNED.

Write for Price Lists

H. LS B. RADIO CO.
34 Beak St., Regent St.

London, W.I
N 'Phone: Ger. 2834

0o0o0000o00000000000000000000
o0

0 ORDER
S YOUR RADIO REQUIREMENTS

BY POST
oo

0000000000000000000. 0000000000
NYVVTYVYVVVVVVYVVYYVV7TV7VVV

l' COMPLETE KITS FOR 1
41

0.-
. THE "LISTENER" 1 THE "LISTENER" 1
.IP-

3-VALVER 1 LOUD -SPEAKER 1
II. E 6 : 5 : 0 £ 1 : 1 :O 1

describeddescribed on page iSo on page 165
of this issue. of this issue.

t Comprising ; All wood111.

pi. Price includes all coils, cut to size, linen, dope,
IP. Solid Oak Cabinet, I cone -washer, etc., unit 4
la- Mahogany z/- extra. extra.

-At
110 Post Free. Cash with order or C.O.D. 4
o.
IP. IMPERIAL RADIO CO. I
IP. 72 VICTORIA STREET, LONDON, S.W.

4
NAAAAAAAAAAAAIAAAAAAAAAAAAA AM

(PAREX)
COILS SCREENS

THE LISTENER'S THREE
SCREEN and FOIL, as specified, 4,6
SPECIAL "LISTENER" COILS

Short, 5.'6 each, Long Wave, 6,B
SCREENS FOR ALL CIRCUITS

From your Dealer or direct from

E. PAROUSSI 10 Featherstone Buildings,
High Holborn, W.C.I

Phone : CHANCERY 7010

SUPPLY UNITS
HIGH TENSION

For Multi -Valve Receivers
Guaranteed silent: No valves:
No expensive replacements:

Components from
Guaranteed47/6 7 DAYS' FREE TRIAL AGAINST CASH.

THE TULSEMERE MANFG. CO., Dalton Street, West Norwood. S.E.27.

FOR A.C. MAINS
LOW TENSION

Incorporating Westinghouse Metal
Rectifier.

2, 4 or 6 volts at an amp.
No renewals. No attention:

Complete Coils from

47/6
'Phone: Streatham 673r:

Advertisers Appreciate Mention of "A.W." with Your Order
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U.-Please mite distinctly end keep to the point. We reply promptly by post. Please give all necessary details. Ask one
question at a time to ensure a prompt reply, and please put sketches, layouts, diagrams, etc., on separate sheets containing your name
end address. See announcement below. Address Queries-AMATEUR WIRELESS Information Bureau, 58160 Fetter Lane, London, E.C.

To Reduce Condenser Capacity.
Q.-I have a .0005-nricrofarad variable con-

denser and wish to reduce the maximum capacity
to a value suitable for the short waves. What
capacity fired condenser should I connect in
series with the condenser to do this ?-.K. P.
(Byfleet).

A.-A fixed condenser of .0005-microfarad
capacity in series with your present variable
condenser will make the total capacity in cir-
cuit .00025-microfarad. This value will be
quite suitable for tuning on the short waves.

Parallel Valves and Quality
Q.-I an: working a snoring -coil speaker from

an amplifier, the output stage o which consists of
two super -power valves in parallel. I certainly
receive the bass votes now; but it seems to me
that these predominate and spoil my general
reproduction. Can you account for this trouble?
-0. N. (Sheen).

A.-It is due to the use of the two super-
power valves. The impedance of the last stage
is so low4that amplification of the very low
notes is rather excessive. It would be better
to use only a single super -power valve in the
last stage or, failing this, two ordinary power
valves in parallel.-\V. S.

Testing Batteries.
Q.-What is meant by testing batteries when

" on load," and cannot they be tested-" off load." ?
-C. H. (Southend).

0 0

0

.0"

0>

0>

0>

0

When Asking
Technical Queries

PLEASE write briefly
and to the point

A Fee of One Shilling (postal order or
postage stamps) must accompany each
question and also a stamped, addressed
envelope and the coupon which will co
be found on the last page.
Rough sketches and circuit diagrams
can be provided, but it will be neces-
sary to charge a special fee (which will
be quoted upon request) for detail
layouts and designs.

AAAA AAAAA0

A.-After being disconnected from a circuit
for` some time a battery picks up some of the
voltage it lost during discharge and conse-

<

0

quently a reading taken is not a reliable
indication of the state of charge of the battery.
By testing a battery when on load we mean
that the battery should be tested whilst it is in
use and when it has been in use for some little
time. In this way the real state of the battery
can be found.-L. C.

James Special Three
Q.-The " Special Three " receiver described

by Mr. James in a recent issue of " Amateur
1Vireless " appeals to ate, but owing to the fact
that the old lacquered cabinet I have in which
to house the set has no flap lid to its top I wish to
arrange the switches for the coils on the front
panel. Can you suggest how I might arrange this
without detriment to the efficiency of the receiver ?
-A. S. (Ilford).

A.-You are advised to arrange the coils to
lie horizontal with the baseboard so that the
ends of the coils in which the switches are
mounted are nearest to the front panel. A
small hole drilled through the panel to take
the spindle of the switches will permit change
of wavelength without recourse to opening up
the top of the cabinet or sliding the set out of
the cabinet. Some slight re -spacing of the
components mounted on the panel will be
necessary.-C. L.

CHOICE
OF CRITICS

NO COMPLICATED
WIRING DIAGRAMS

LSERIES WIRaid

A. F BULGIN SCO ltuuo MVITACTCRER5 LONDON.

The modern art of Bakelite moulding
has been exercised to the full in pro-
ducing the insulated bases of Bulgin
De Luxe Wall Jacks. They are polished
like glass in imitation of mahogany,
walnut, ebony, and oak. The covers
can be supplied in oxy. copper, oxy.
silver, nickel -plated or white, enamel,
to match other fittings in the room.

BULGIN WALL JACKS are easily
installed by any amateur as will

be seen from the diagram. They can
be wired in series or parallel as desiked,
to allow the programmes to be enjoyed
in the kitchen, dining -room, drawing -
room and bedrooms if required. You
simply plug-in the loud -speaker and
perfect contact is assured.

Be Luxe Type

3/9
Junior Type

2/6
Fack or Brown

Bakelite Talent Noe. 27300 h t:94705

Send for our 56 -page Catalogue and 18 -page Wireless Manual.

A. F. BULGIN & Coot
LANE,

9-10-11 CURSITOR
LONDON

ST., CH
.0.4ANCERY, E.

RADIO MANUFACTURERS, Telephone: Holborn 2.07?.

nitittA494'61

Finston " Q " Coils
IT a very efficient type of coil with a dual wares

length covering 250/2,000 metres. Made to
J. H. Reyner's specification and officially ao-
proved. With Finston coils you are guaranteed
the best possib'e results.

BINOWAVE COILS
Made to specification and specially designed foe
circuit,. employing Screened Grid Valves.
A clutnge-over switch to embodied which gives
you Immediately either Short- cr Long -wave
reception. The coils are mounted on a base and
Lave terminals at aide for connections.

Price complete 251° per set.
COILS FOR THE

ALL BRITAIN THREE
Q.A. 1S/- Q.S.P. 211-

6END FOR ILLUSTRATED LEAFLET (WO

STONE MFG. Co.,
108 GREAT SAFFRON HILL. LONDON. . Hsi. 4844.
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TWIN GANG
CONDENSER

as specified
AMATTI"R WIRELESS this issue

"THE LISTENER'S THREE"
is the

SMALLEST, LIGHTEST
and most EFFICIENT obtainable

TWIN
Price 15/6

LENGTH BEH[ND PANEL

TRIPLE
Price 21/ -

Behind Panel 81 in. Behind Panel 81 in.
Weight ... 81 oz. Weight ... 17 oz.

SEND POST CARD FOR FULL CATALOCUE OF

FAMOUS FORMO PRODUCTS
The FORMO Co. 2:A71w:a LANE, LONDON, N.W.2

Telephone: HAMPSTEAD 1787

You will Help Yourself and Help Us by

FLOATING ACTION
VALVE 11OLDER
ANTI -PHONIC L. SELF LOCATING
C.FAI.BurTom PRQGRESS WKS,WALSALL

Mentioning f`A.W." to Advertisers
RUPEET COLLLSB 011V108
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ECLIPSES
EVERY METER VALUE

WATE S
VOLT -AMP
RADIO TEST AtETEEt

THREE READINGS ON ONE DIAL
This wonderful feature incorporated in the Wates
Meter has caused a stir throughout the Radio
World. Every preconceived notion of meter
value has been swept away. This amazing Meter
tells you all you want to know-NOW a variety
of single purpose testing instruments are a
totally unnecessary waste and expense. The
Wates Meter gives three dead beat readings from
one clearly engraved dial, It is in every sense a
precision job. Exceptionally handsome appear-
ance. Fully guaranteed. From your dealer or
direct with explanatory free leaflet.
Stocked by Halford's Stores, Curry's Stores

and all Radio Dealers.
READINGS

0-150 VOLTS
0-6 VOLTS
0-30 MILLIAMPS

Res. 5,000 ohms.
PRICE

000000011W1111/1.,4%

RV Mae", Ore 10 I, [TPA -

(MI 84,

8/6
Crystallised black
finish. Fully

guaranteed.
THE STANDARD
WET BATTERY
Co. (Dept. A.W.),

184-188,
Shaftesbury

Avenue,
LONDON,

W.C.2

M.B.

Let "Amateur Wireless "
solve your problems

THE "HOUSE
PORTABLE"

The Frame Aerial : Test
Report

ONE of the most important points about
the "House Portable," constructional

details of which were given last week, is
that it operates from a frame aerial con-
tained in the lid of the cabinet. This
makes the receiver portable in every sense
of the word, and, combined with the fact
that the cabinet is capable of accommoda-
ting generous size H.T. and L.T. batteries,
or a mains eliminator, renders the whole a
transportable,

Frame Aerial
The frame is quite a simple affair, and

can easily be made up by any amateur.
Wood of section is used for the side
members and cross members to measure-
ments ; constructional details and so on
are clearly given on the blueprint which
is available for the "House Portable."
This can be obtained from the Blueprint
Dept. of AMATEUR WIRELESS, 58-61
Fetter Lane, London, E.C.4, price is. 6d.,
post free.

The main side members of the frame
measure 15 y2 in. by II in. As the frame is
of box formation there are, of course, four
of the longer and four of the shorter mem-
bers. They are nailed together at the
corners and the two rectangles thus formed
are joined by short cross -members 3% in.
in length. Thus a box -formation frame is
formed having the overall measurements :
5' 1/ in. by I2 in. by 33/4 in. This will be

found to fit neatly into the lid of the
cabinet.

Around the frame are wound twenty-one
turns of insulated, stranded frame -aerial
wire. The beginning and ending of the
winding are secured simply by twisting.
The centre tapping is made at the same
members, around which the ends of the
winding are twisted. The insulation is very
carefully bared for about half an inch at
this point and a short length of similar

stranded wire

For
ALL POPULAR

CIRCUITS,
MOVING COIL

and
CONE SPEAKERS

CABINETSNEW LIST

FREE
If'rite to:

Carrington Mfg. Co., Ltd.,
Camco Works, Sanderslead Road,

South Croydon
Telephone: Croydon 0623 (2 lines)

soldered on.
About 8 in. of

wire should be
left for this centre
tapping, and on
the two free ends of
the frame. Wander
plugs should be
attached to the free
ends.

All the following
stations were re-
ceived at excellent
strength.

(Continued on
next page)

Type B

Even when their heads are engraved ter-
minals are apt to be very muddling-if the
tops come off.
The tops of Belling -Lee terminals cannot
possibly come off-one of the many advan-
tages to be gained by using these excellent
little products,

Made in Three types. Type " B" 6d.
Type ' M" 41d. Type " R" 3d.

Belling -Lee Terminals are specified for the
All Europe Three .'as they are the best,"

TERMINALS
Lath g ff Lee, Ltd., Queensway

Ponders End, Middlesex

REDUCTION IN PRICE
TO 25/- OF

GOODMANS P.G.3 UNIT

By an entirely new scientific method of precision
aujustment, we have actually improved the per-
formance of these Units (which have hitherto been
regarded, by Press and Public alike, as the acme
of perfection). They are now even more suitable
for use with the modern Output Valve.
Still more VOLUME ! ! Still greater SENSITI-
VITY ! ! Suitable for any type of Cone or Linen
Diaphragm Speaker.

Fully descriptive List on request
THERE ARE THOUSANDS OF SATISFIED
USERS OF THESE UNITS. ARE YOU ONE?
If so, write for Illustrated List, describing GOOD -
MANS Aluminium CHASSIS AND CONE
ASSEMBLY, for use with Baffle Boards, or
Cabinets. ANY UNIT on the market can be
fitted in two minutes ! ! REALLY EFFICIENT.
INSIST ON GOODMANS, and avoid dis-
appointment.

OODMAN
27 FARRINCOON ST. LON DON . E.C4

Telephone: City 447
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Station. Aerial. H.F.
Brussels ... 136 143
Daventry 5GB  . ... 123 134
Langenberg ... ... 121 127

Madrid (Union Radio)  . . 1I2 115
Frankfurt ... in 113

Kattowitz ... ... .. ro3 1 ro

Madrid (Radio Espana) ... ro4 ro6
Toulouse (Du Midi) ... ... g6 99
London ...  88 88

Toulouse (PTT) ... . 49 54
Parig (Radio LL) ...  47 52

Nurnberg ...  45 50

DO HENRIES VARY ?"
(Continua front page 184)

The great majority of radio users to -day
are aware of this saturation effect in the
iron, and manufacturers, realising this, are
beginning to specify the inductance of their
chokes or transformers with various values
of direct current through the winding.
Even so, there is still an apparent source
of difference. Chokes measured with
identical polarising current, and appearing
to be of identical character, may yet give
differing inductances when tested by
different methods.

A particular example of this are the
American chokes. Judging by the advertise-
ments of the performance of these chokes,
the Americans appear to be far ahead of us
in the matter of choke design. Tests made
on actual American products, however,
reveal the fact that this is not the case and
that their rating of inductance is, to our
mind, optimistic. The difference lies in the
fact that we still have a further quantity to
specify. We have defined the steady
magnetisation of the iron due to the direct
current through the choke, but we have not
taken any account of the relative magnetis-
ing effect of the alternating current. It is
quite easy to see that a large value of
alternating current may produce quite a
different effect on the iron from a small
one, and I shall deal with this aspect of the
question in a later article. We shall then
see that, provided the value of alternating
current is also specified, we can then obtain
a definite basis for comparison.

'LAROSTAT1,1

LAkosrcsLTw-ttntr.z

VARIABLE
RESISTANCES

FOR VOLUME ,TONE,
DISTANT CONTROL,
ELIMINATORS ETC.,

As frequently specified by -The Experts:
HIGH QUALITY  LOW PRICE*

New 20 Page Brocure free on request.
Many unique circa/IS.

CLAUDE LYONS LTD.
76,OLDHALL ST., LIVER POOL.

THREE IN ONE RADIO
TEST METER
Readings :
0-150 volts.
0-30 milli -

amps.
0-0 volts.
Res., 5,000 ti

ohms.

KITS OF PARTS FOR
ALL CIRCUITS

Send Detailed List for Keen Ouotations
'OTHER THAN SETS ADVERTISED]

K. RAYMOND
27 & 28a, LISLE ST., LONDON, W.C.2

Come to LEICESTER SQUARE TUBE.
This address is at the back of Daly's
Theatre. Phones Gerrard 4637 and 2321

NEW YEAR THREE
W.M., Feb., 1929

2 Lotus .0005 at - 5/9 2 Lotus S.M. Dials - 4;9

'Panel Rheostat - 2/6 rgralniclel7liogiocie
On/off Switch - - 1/3 3 Sprung V. Holders at 3

Three 1 mfd. at - - 2/6 2 500 -ohm Res, at 3/6
3 Meg. Leak - - - 2,6

.0002 T.C.C. $,P - 2/4 10,000 -ohm Res. and
Ferranti A.F.3 - - 25/- Holder - - - - 416

Bl
tput Chok

2 Mfd. - - - - 3,6 Ouueprie
Blueprint Free

21/ -

TOTAL £5 : : 1
FOR Two Strips 8 x 2 and 3 x 2. 3 Single

2/6 Coil Stands. Screen 61 x 8%. Ten
Engraved Terminals. Pair best

EXTRA YOU CAN Panel Brackets. G.B. ditto. Best
BUY WITH grade Ebonite Panel 16 x 8

PARTS. (polished or matt.) Connecting
Carriage Paid. Wire.

COILS FOR THE " NEW YEAR THREE "
Lewcos 40, 60, 100, 1 each and 2 of 200.

Mullard or Six -sixty Valves. 1 5.0.22/6. 1 Det. 1016.
1 Pentode 25,-.

ALL BRITAIN THREE
Details In my Last Week's Advt. LIST POST FREE

SPEAKER
CABINET

13 x 13 x 6

12/11 Cl

BLUE SPOT
66K 25/ -
Or with 12 -in. BUCKRAM

CONE

THE LOT 35'-

HARTLEY DUAL RANGE 3
"A.W." Jan., 12/29

'0005 Polar S. Motion 12/6 ; .0001
J.B. 4/6; All Wave Tuner,Buigin
16/6; 0002 and 3 meg. 2/-; H.F.
Choke 6/6; Lissen 50,000 ohm
anode and holder 54; Dubilier
2 Mid. 3/6; Igranio L.F. 14/-;
Lissen R.C. Unit 4,'-.
Total - £3 : 6  6
(Plus' Accessories 3 6) Post It -

Accessories with Parts
for 3/6 extra.

8 A.M. Valve Holders
1 Strip 8x2 Fil. Switch
High-grade Panel 14x7
Baseboard 14x9
7 Engraved Terminals
Flex 9 B. Clips
30 ft. Connecting Wire
Plup

BULGIN P.R.
MULTI TUNER VALVES
2501;570111 -,1111121,250 15/6 STOCKED
WATES' DARIO RADIO

MICRO

VALVES
G.P. R.C.C. 5/6 ea.

SUPER POWER 7/6 ea.
Post Extra.

ALL PARTS for LISTENER'S 3
As specified in this issue.

Also for LINEN DIAPHRAGM SPEAKER.

COUPON No, 49
ONLY ONE COUPON ON ANY ONE ORDER

If you spend 25/- or more you can buy for 3d, extra
any one (only) of the following :

8.M. Dial, 100 ft. 7(22 Copper Aerial, 12 yds. Lead -
In, Fuse and Holder, 12 Nickel Terminals, 60X Coil,
H.F. Choke, Permanent Detector, Battery Switch,
.0003 and 2-meg. Leak, 9 -volt Grid Bias, Panel
Brackets, 0 -pin Coil Base, 100 ft. Insulated Aerial,
Loud Speaker Silk Cord, 30 ft. Covered Connecting
Wire, Ebonite panel, 0x0. 12 yds. Twin Flex. 100ft.
Indoor Aerial, Cycle Rear Reflector.

See Advts. in all Wireless Journals:

HOURS OF
BUSINESS

IC. 0. D.

EVERY DAY 9 to 3
SATURDAY 9 to 9
SUN. MORN. 11 to 1

Orders sent by return
where possible. Send
order, PAY POSTMAN.

Don't Forget to Use

COUPON
EAST TO WEST SHORT-WAVE

"A.W.," 15/12/28.
2 .00015 S.M. Condensers, 25/-. 7 -ohm Rheostat, 2/6.
Clariostat, 500,000 ohms, 8/6. 2 Sprung V.H., 2/6.
3 B.B. Coil Stands, 3/9. .0001 Dubilier and 3 Meg., 5/..
Wearite S.W. Choke, 4/6. L.F. Varley, 22/6.
DubRier 2 mfd., 3/6. Set 4 Igranie S.W. Coils, 10/-.

Total £4 . 7 . 9
FOR 1/. EXTRA WITH ABOVE PARTS YOU CAN BUY
High-grade 14 by 7 Ebonite Pane/ (matt, polished, or
wavy); Baseboard, 14 by 9; G.B. Clips, Plugs, Flex,
Dial Indicators  7 Engraved Terminals. Post Free U.K.
Six -Sixty Valves used in original set, 21011.F., 210L.E..
10/6 each. American Type Cabinet, 13/11 (for 8/11
with above lot). Carriage 1/-.

COSSOR NEW PLUG-IN COILS
MELODY ACCURATELY WOUND

HIGHEST QUALITY
SPECIAL. OFFER D.S.C. WIRE TESTED

250/600 B.B.C., 8/6 per pair: Long Wave, 9/6 per pair
POST If-, pair.

TUNEWELL DUAL COIL
for

MAST,ER 3 STAR
7/9 (switch 11-)

LISSEN
Valve Holders, 1/-;
Fixed Condensers, 1/-,
1/8; Leaks, 1/-; Switches
1/6, 2/8; Latest 2 -way
Cam. Vernier, 4/6; Rhe-
ostats, 2/8; 1/6;
Lissenola, 13/8; L.F.
Transformers, 8/6; Coils,
60X, 8/4; 250X, 9/9;
60-v. H.T., 7/11; 100-v.,
12/11; Super 60-v.,13/6;
Grid Bias, 1/6; 4.5, 5d.;
Super L.F., 19/.; Vari-
able .0003, 8/-; .0005,
6/6.

EBONITE PANELS best
Grade "A" 3/16" Stocked
in usual sizes or cut to
special size at id. sq. in.

A.W., M.W.
STANDARD LOADING

COILS, 7/6
C.O.D. extra.

MAGNUM, LEWCOS.

COPPER SCREENS
ALUMINIUM SCREENS
10x12, 10x6, 81x13, in stock.
M.W. Screening Boxes, 12,6

Parts in Stock for
Mullard Master Five

Junit Switch, 9,6; Pair of Climax Chokes, 15/-;
Permacore Transformer, 25,'- each ; Pye
Differential, 5 6 ; PM Speaker Unit, 38/- ;
Pye Valve Holders, 2/- each, etc., etc.

Quotation Free for Kit of Parts.

COSSOR NEW MELODY
KIT OF PARTS to Cossor's specification.
Including CABINET and B,B.C. Coils.

Z4:10:0
Cossor S.C. Valve, 22;6 R.C 10,6 Power, 12/8
For above Set Carriage extra

SPECIAL COUPON
Only available at K. Raymond's
POST or CALL with this coupon

If your order is £3 or over, FOR
6d. EXTRA you can buy one of

the following.
State which required.

Mansbridge Con- 12 yds, heavy doubledensers; .0005 S.L.F. rubber Lead In; 5 -wayVariable Condenser; Battery Cord for H.T.4 -in. Slow -Motion Dial; and 1.T.; 10 Engraved100 ft. Silk Frame Aerial Terminals (take plug orWire; .0001 Reaction spade); State namesCondenser; 10 -volt Grid required.Bias tapped

-DON'T FORGET THE COUPON-
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GET
FROM

UNIT

MOVING - COIL RESULTS

YOUR "BLUE SPOT"
BY USING THE "WHITE

SPOT" FRAME.
The whole made of solid castings, and
front ring highly polished. THE UNIT can
be attached by two screws B, which are
provided, in one minute, and centred by

means of the three screws A.
Frame, complete with diaphragm assembled and
suspended as in moving coil practice, price 16 -
This can be fitted to either n cabinet or baffle by means of

the three lugs provided.
Frame only, complete with front ring and all

screws, 12 6.
Stand extra to either of above, 21. Ali pox! fret.
BLUE SPOT UNITS SUPPLIED AT LIST PRICES
WOLVERHAMPTON DIECASTING CO

15, Great Hampton Street, Wolverhampton,

is a capital
Tableyice
WIRELE0 WORK

t ittrf*srect from the ma

It gives a Wireless Construe
for a workshon in a moment-
anywhere. Rigid, accurate,
finely finished and British
Made throughout. Fitted
with accurate steel screw,
detachable unbreakable iaws.
Ample clamp clearance. jaws:
width, 2"; opening to screw. : clearance to

screw, li". Price 3/9, past. free.
Supplied also with detachable white metal Grips
see x,' to hold rods and screws without damage.
Price, complete with Grips, post free. Cash
w:th order. Money refunded if not fully satisfied,

Trade enquiries invited.
The STAR FOUNDRY Co., Ltd.,

Ray Works, BILSTON, Staffs.

TROMBA TIE WET H.T.
Small Capacity Large Capacity
101 V. for 2 valves 41/1 198 v. for multi.v. 35/0
Assembled in polished case. NO EXTRAS, CARR. PAID.
Improved SACS 1/6 t 2/- doz. ZINCS 8d., 100. 1/4 doz.
JAILS for either size, 1/3. Postage Extra. N 0 LT -A ,NIP.
METER, dead beat, 6,4, post free. Send lid. stamp for
booklet, Gd. is cell, 1/- full range of Samples.

TROMBA ELECTRICAL CO., (Dept. D),
51 Chalk Farm Rd., Camden Town, N.W.1

Phone: Hempstead 0023,

2C 0

WIRELESS ui.PARtIAM ENT
riN(LO

Front Our Own Correspondent

ON the clay that Parliament resumed
after the Christmas recess, the Post-

master -General was questioned as to The
Listener. Sir Arthur Holbrook inquired
whether any protests had been received by
the Postmaster -General against the pro-
posal of the B.B.C. to haye a weekly news-
paper, and whether, in view of the terms of
its charter and having regard to the fact
that the B.B.C. was State -subsidised and
not subject to the payment of income tax,
he was going to take any action to veto the
proposal.

Sir W. Mitchell-Thoinson replied that he
had received a protest against the proposed
publication from the Association represen-
tative of the Press, but the matters in
dispute had since been amicably settled in
conference between the B.B.C. and the
interests affected. He must not be taken as
accepting the assumptions in the latter
part of the question.

Lieut.-Commander Kenworthy then
asked the Prime Minister why he had
received a deputation of the interested
parties after the Postmaster -General had
declined to receive one?

Mr. Baldwin : "In the same way that I
always receive a courteous reply to -a courte-
ous request.

Lieut.-Commander Kenworthy asked
whether it was the practice of the Prime
Minister to go over the heads of his trusted
Ministers?

Mr. Baldwin said he had never hesitated
to do so if he thought it desirable.

IN
THE CENTRE
OF THE CITY

ELECTRADIX RADIOS
218 UPPER THAMES ST., E.C.4
Bleafriars Sen., Undeegroued Rh,. Phone :Nit/ 01a1.

TAYLEX WET H.T. BATTERIES
New Prices( Jars 1/3, Sam 1/2, 2Incs 11d, Sample dot,
HS Volts/ complete a ith bands and electrolyte 4/3., post I.I.I.
Sample unit 6.1. Illus, booklet free. Bargain li it free.
AMPLIFIERS. 30 -. 2 VALVE ALL -STATION SET £4.
A. TAYLOR, 57 Studley Road, Stockwell. LONDON

FEBRUARY 2, 191.9

PREPAID ADVERTISEMENTS.
Advertisements under thin head are charged
THREEPENCE PER WORD, minimum charge
THREE SHILLINGS.

DEPOSIT SYSTEM
As the Publishers cannot accept responsibility for Me

tone fides of advertisers in this publication, they have
introduced a system of deposit which it is recommended
they'd be adopted by readers when dealing with person,
with whom Hwy are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
rte amount of the purchase money of the article advertised.
1 his will be acknowledged to both the Depositor and tha
Vendor, whose names and addresses must necessarily be
riven. The Deposit is retained until advice is received of
ice completion of the purchase, or of the article having
teen returned to and accepted by the Vendor. In addition
lc the amount of the Deposit, a Fee of 6d. for sums of £1
and under, and 1s. for amounts in excess of £1, to cover
restage, etc., must be remitted at the same time. In case;
of persons not resident within the United Kingdom, double
Ices arc charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheque; cannot be
accepted), addressed to
''AblATLI:It IRF.LESS," A DVERTISIiitE":1- DEPARTMENT.

f.$/61, FETTER LANE, LONDON, E.C. t

PATENTS.-Trade Marks, Advice Handbook free.-B. T King, nerd.
Potent Agent, 146 Quern Victoria Street. London.

FREE ; INVENTOR'S GUIDE ON PATENTS. T 253(A)
Gras's Inn Road, London, NV.C.I.

EARN MONEY AT HOME. You can earn money nt home in whole
or spare time writing Show Cards for us, No canvassing. We train you
by Post by our new simple method and furnish the Outfit free. We
supply both men and women with steady work at home, no matter
where you live, and pay you cash for all work completed each week,
under our legal guarantee. Full particulars and Booklet tree. Write
at once or call. Show Card Service, Hitchin.

"ENGINEERING OPPORTUNITIES." This is a bolt you must
me miss. It contains brilliant artic'es by Prof. A. M. LOw, cur
Employment Supdt., etc., shows hose to pass A.M.1.MECH.E.,
A.M.I.C.E.. A M.I.E.E.. MATRIC.. C. & G . G.P.O..
EXAMS , and outlines over 60 home study Courses in all branches
of Engineering. Send for free copy to -day (state subject or
Exam.). We alone guarantee " NO PASS-NO FEE." BRITISH
INSTITUTE OF ENGINEERING TECHNOLOGY, 109 Shakespeare
House, Leicester Square, London.

UNWANTED RADIO PARTS taken in part payment for new.
Offers made on your description ; state new goods required.
First-class component: for sale, list free. - R;alls Radio,
IS: Kennington Road, London.

CABINETS REFINISHED, any finish. Recanditi n d ¢usi all e.tru-
ment,. Write pH'. e, 6.i BerviLdt St. Lad n.

BUSINESS FOR SALE. Electrical and Wireless Busi ens well eslab-
lithe I and sound, les. part of Bar .e areas. Writ "d" 8-uith's Sq are.
B moon nth.

LINEN DIAPHRAGM. 2BA drilled bolt, ,crewel and tapped
extension t, fit Blue -Spot No soldering, 2.8. Bramhall, 53
Branston St. Birmingham.

REPAIRS
Any make of L.F. Transformer. Loud -speaker
or Headphone:, repaired and dispatched within
43 HOURS-TWELVE MONTHS' GUARANTEE

ith each repair. 4,/.. Post Free.
Terms to Trade

TRANSFORMER REPAIR CO.
-Service" Dept.

';14 Hie1t Street. Colliers Wood, London S.W.13

HOME CONSTRUCTORS
Make Your Own Cabinets. We have en-ything you need,
LOUDSPEAKER FRET FRONTS. Oak Veneered

Ply, 14in. x 14in., 3,6 each, post fuel. Mahogany Ply,
CHEAP LINE-

Birch 'Ply, 121n. x 161:n., 2'6 each, post free.

PLYWOOD PANELS Cool Quality about lin. thick.
, 47in. x 18in., 1,6 each, 48in. x

13in. 1'-, Carr. ALDER PLY 3 ra.m., 24in. x SUM. 2:-,
Carr. 53:n. x 53in. 4 -, Carr. 1 3. OAK FACED PLY, 24in.
24in. 2/8, Carr. 48in. x 48in. 18-, Carr. 1/6. BIRCH PLY,
suitable Baseboards, ',,in. thick, 24in. x 24in. 2'6, Carr. 1/-,
24in. a 48in. 5;s, Carr. 1., 48in. x 48in. 11 -, Carr. L6.

JACOBEAN TWISTS, Legs 3ft. long. tin. x tin., 8'8 set of 4, Carr. 1/6
Legs 3ft. long, 1Iin x in., 7 set of 4, Carr. 1 8; Legs 30in. long.
2in. x tin. 7;6 set es 4, Carr. 1 8; Legs Mu. long,'Ll in x Olin.,
C.6 set of 4, Carr. 1 6.
AMERICAN LID -TOP CABINETS (latest style) well finished in oak.
12in. x 7in., 11'-, 14in. x 7in., 13 6, 16in. x 71n., 16'-. 18in. a 7m.,
19 21in, x 7in., 20:-, 24in. x 7in., 9in. back to front.
Cart paid. DAWSON & CO.,
11, Lordship Lane, East Dulwich, S.E. Psone New Cross 511.

STANDARD HIGH TENSION
BATTERIES with GRID BIAS

No. 16217 " Daimon " Battery 60 volts with Grid Bias 7,'3 each
No. 16219 " Daimon " Battery 100 volts with Grid Bias 1 2, 3 each

From all good dealers
Issued by The Mandaw Company, Ltd., 9-15 Whitecross Street, London, E.Ca

COUPONmak" Wax' desi Available until Saturday,

FEBRUARY 9th, 1929
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MODERN MASTERPIECES N? 1

n n

THE FAMOUS K.C.

\\
THE DUBILIER
K.C. CONDENSER
Designed according to the Kilocycle law
and highly efficient both electrically and
mechanically. Made in two capacities.
.0003 (max.) and .0005 (max.).
With knob, dial and
slow-motion device.

.0003 or .0005

Without knob, dial,
or slow-motion device.

.0003 or .0005

12/- 8/-

0.08644/41
70-6911-74

_Zegd. Trade Mark.

If unobtainable from your dealer write thrice to us
;quilt; his name and address.

i "
7TOREADOR

1 We are exhibiting at
SCREEN -GRID i the British Industries

FOUR " Fair, White City,
This set incorporates I

the latest develop- 1 February 18-
ments in Receiver i March 1design-full construe- 1

Lionel details free on I

request I STAND M M 50

Advt.

DUBILIER
duff CONDENSERS

213
of 'Wilier Condenser Co. (toss), Ltd., Ducon Works, Vittoria Road,

N. Acton, London, 117.3

Ill makur Wirete:55-

11 I

LAus Dual Wave
Coil

15/-, 16;6, 21/ -

Lob,, Buoyancy Ang-.11frrophome
Valve Eolder, 1/3 to 1,9

Lotus
Vernier
Dial.
4/9

Lotus Variable
Condensers,
from 5/ -

IN EVERY
SET YOU
BUILD OR

BUY
INSIST ON
maws
COMPONENTS

From all radio dealers

Garnett, Whiteley & Co. Ltd.. Liverpool
Advertisers Appreciate Mention of`-!A.W." with Your Order
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Have ou
hear o

THE
TRIPLE

TEST
for wireless

VaLvesa

1HE most brilliant achievements of thermionic
valve invention are incorporated in Marconi

Valves, including a toughened filament with the
newest type of coating. Extreme durability is thus
assured with exceptional electron emission at low
temperatures.
The design and adjustment of grid and anode to
microscopic; degrees of accuracy and the Marconi
mettod ,of" dual exhaustion ensure uniformity of
characteristics. .

Not only are the components tested at every stage of
assembly, but every Marconi Valve is put through
three rigid final tests before being issued :-(r) The
" qualifying " or factory test, (2) the " passing out "
cr stock test, and (3) the " third degree " or head-
quarters', test.
Only valves which can pass these drastic tests with
full marks can reach you bearing the name " Marconi "
-your guarantee of satisfactory performance and long
service.

THE MARCONIPHONE CO., LTD., 2ro-212 TOTTENHAM COURT ROAD,
i - -

riple Tes

LONDON, W.r

Printed in England Published by Ilernard Jones I'ublications, Ltd., 58/6s Fetter Lane, London,E.C.4
Sole Agents for South Africa; CFA ritAC-NEWS AUENCY. LIMIII:D. Sole Agents fur Australasia; CiollnON Go-rcli LIMITED. Saturday, February 2, 1920

. .
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Free Supplement presented with No, 347 of "Amateur Wireless," Feb. 2,1929 
LISTENERS THREE 

BLUEPRINT 
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Full constructional details of this set 
(including the Coils) and of the Linen - 

Diaphragm Speaker (see adjoining 
blueprint) are given in Nos. 347 and 

348 of "Amateur Wireless," February 2 

and February 9, 1929. 
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