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An Entirely NEW
Valve/
OSRAM

PX.4

A 4-volt valve giving
ENORMOUS POWER both to
A.C. Mains Sets using indirectly
heated valves and for use with

4-volt accumulators:

SUPER POWER

MADE IN
ENGLAND Sold by all Wireless Dealers

FEBRUARY 1, 1930.

This valve is the greatest advance yet in
power amplification, possessing all the
inherent qualities of the famous range of
Csram Power Valves, It is the only
valve in its class for loud speaker work,
operating from 4 wvolts. Study the
characteristics given here.

The Osram PX.4 will give greater
undistorted power output on only 2C0
volts H.T. It has been specially designed
for radio gramophones.

Filament Volts o .- 4.0
Filament Current ... 0.6 amp. approx.
Amplification Factor ... ... 3.8
Impedance ... 1,450 ohms.
Anode volts ... wee 200 max.
Anode dissitation ... 10 watts max.

PRICE 25/-

| -
Aduvt..of The General Electric Co., Ltd., Magnet House, Kingsway, Londons. W.C.2:

Advertisers Appreciate Mention of *“A.W.”” ‘with Your Ozder
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TUNE IN WITH THlS

E Watmel Dou-

ble Range Tuner,
which does away once
and for all with coil
changing, is the ideal
tuner for the modern
Radio Set. Shunted
with two .0005 vari-
ables (one for reac-
tion) it controls ac-
curately and smoothly
all waves on the bands
between 250 and 600
metres and 1,000 and 2,000 metres. Change
over is effected by a push-pull switch supplied
with each tuner, and the price complete with

switch and diagram of connection is
12/6

AND TUNE OUT WITH THIS

CONNECT this neat
and attractive Wat-
mel Wave Trap in sertes
with your aerial
lead, and you will
be able to cut out
those trou-
blesome
| unwanted
stations
with ease
and cer-
tarnty.
There are
six possible positions for the two plugs in the
four sockets, so that you can swit your own
aerial conditions precisely, simply by turning
the small micro condenser knob.
A combination of the Watmel Tuner and the
Watmel Wave Trap assures you of the finest,
most selective tuning possible to the Modern
" Radio Receiver.

The Wave Trap costs only - - 8/ 6
Specially wound coils for THE BROOKMAN'S
BNEPASS e W S e

q We shall be glad to send you on request
our Folder No. 102, showing you how to
make up a very fine Loud-speaker from a
Kit of parts, also Folder and Blueprint for
building up a modern 3-valve Set.

Wireless Co., Ltd.
Imperial Works, High St., Edgware, Middlesex
Telephone: Edgware 0323 P. & T.

161

(It Wil

A Vote of
Confidence

in the T (
A

ERE is a testimony of the confi-

.dence placed, by those who know,
in T.C.C: The British Broadcasting
Corporation specified T.C.C. Con-
densers for use in thel_r high power
Brookmans Park transmitter. For such
a job, only condensers having an ex-
tremely high standard of efficiency, of
accuracy, of dependability could be considered
and T.C.C. condensers were installed. Whether
it's 2 bank of condensers illustrated above or just
a small 2 mfd. condénser for eliminator smooth-
ing T.C.C. are to-day the recognised standard.
Consider this when yot need a condenser.

The illustration above shows the bank of smoothing
condensers tested to 24,000 V.D.C., for working at
12,000 V.D.C,, installed at Brookman's Park.

At Telegrabh Condenser Co. Ltd., Wales Farm Road, N. Acton, London, W.3. [@:N]
237
6

To Ensure Speedy Delivery, Mention “A.W.” to Advertisers
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WHEN you buy a Sereened
Grid Valve insist on the one
which will give you the longest
service—the NE l; Cossor, The In-
terlocked Construction system,
used exclusively in the NEW
Cossor Screened Grid Valve has
proved itself, in actual service, to
be the most reliable, the most
robust and the most dependable
method of valve construction yet
devised. For power, for reliability

and for long life, use the NEW
CossorScreened Grid Valvein your 6
Receiver. Every Dealer sells it

The NEW Coesor 220 S.G.
K2 voits 2 amp.) Impedauce
200,000. Amplification

Factor 2040.
Anode VOltazz 6
120.150. Price

Corsor 4 nnd 6 volt
Screened Grid Valves are

CERCT RS Sc reened Grid
Valve -

A. C, Cessor Led, Highbury Grove, London. NS

Don’t Forget to Say That You Saw it in “A.W.”
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Technical Editor: J- H. REYNER, B.Se.,
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A New SO S!—

The Leading Radio Weekly for the Constructor, Listener and Experimenter
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Talks, and Talks—The King’s Microphone—

Research Consultant: W. JAMES

No. 399. Vol. XVI

=3 Assistant Editor: H. CORBISHLEY
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““ Incorporated ”’. Selectivity—In a New Set—Hard on Announcers!

A New SOS'!—A South of
England store recently installed a
public address equipment for the
relaying of music and announce-
ments throughout the building.
The management, however, have
discovered that the installation has
an hitherto unsuspected use! One
day a lost child was temporarily
‘““parked” in the manager’s office
pending a ‘“‘claim” by a harassed
mother. It happened that the
microphone which was installed in
this office for announcing, had been
left open for another announce-
ment. The child was crying and

calling for its parent. The cry was
picked up by the microphone and trans-
mitted before the switch could be closed.
In another part of the store a surprised
mother recognised her infant’s cries coming
over the loud-speaker, and after she had .
recovered her composure, took hasty steps
to claim her offspring. This is a story told
us by a Philips official who was present.
Let’s hope the B.B.C. doesn’t start this sort
of thing.

Talks, and Talks—There are talks,
and talks. Or, to be more polite, we should
say that there’ certainly are some talks
which deserve to be given because they are
records of world-famous events.
For instance, one of the survivors
of the Scott Polar Expeditions,
Mr. William Lashly, gives a talk
from Cardiff on February 14 on
“The .Last Journey of- Captain
Scott.”” Mr. Lashly was awarded

.

He used it in the recent world-wide hroadcast.
pole- pleces, a solid silver cover—but see the accompanying para-

This is the ““mike'’ reserved for the especial use of H.M. the King.

graph, in which it is descrlbed
which listened-in to the King’s speech at
the Five-Powers’ Conference. An interest-
ing feature of ‘this broadcast was the fact
that His Majesty used the, special micro-
phone reserved for his ‘use by the Marconi-
phone Co. We have referred to this “ mike”’
on several occasions when His Majesty has
spoken on the wireless, or via a loud-speaker
pubhc address System, and its description

is mterestmg

Gold-plated Poles !“~The microphone
is of the normal magnetic type as favoured

by the Marconiphone Co., and as used on-

occasion by the B.B.C. It consists of a

It has gold-plated

steel pot encased in a silver sheath,
the pole pieces being gold-plated.
The microphone bears a silver plate
on which are engraved the dates on
which it has been used. The occa-
sions are the opening of Liverpool
Cathedral, opening of Wembley
Exhibition, opening of the Great
West Road, R.A.F. Pageant, Hen-
don, opening of the British Medical
Association Building, opening of
Kelvin Hall, Glasgow, St. George’s
Hall, Liverpool, and the opening of
the Tyne Bridge, Newcastle-on-
Tyne. The microphone is provided
with a solid silver cage on which
appear the Royal Arms in gold.

‘¢ Incorporated *’ Selectivity—If you
are troubled with flat tuning, and find that -
one station interferes with another, then,
of course, you will have read the-article
last weelk on the ‘“ Brookman'’s By-pass’’—
a novel gadget which will make even the
worst receiver sharply tuned. This gadget
forms the subject of a free gift this week of a
full-size blueprint so that vou can go ahead
and make it up without difficulty. You can
depend on it. being a solution to your
troubles.

In a New Set—But here is a suggestion.
If your case is really bad, then it is reason-
able to suppose that your present

the Albert Medal for his deeds of
heroism. He is a Hampshire mar,
but settled in” Cardiff after he re-
turned in the Terra Nova from the
" last Scott Expedition.
men who have achieved real great-
ness deserve the attention-of listen-
ers. They stand out from the wad
of hxgh—brow educational disserta-
tions and dry-as-dust cookery-hmt
eflusions.

The King’s Microphone—0On
the next page we give reception
reports from the many countries

“Talks by

D@@@@%%@@@D@@@%@mm@%[§ set is not of the most modern type.
" - And, if this is so, then now is the
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urrent Topies .. .. 163§ device. . This is just what the
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opened in June next, will be

“Utvar=sstoed Islands.”
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ILLIONS of
listeners in
this country alone,
who were able to
tune in on Tuesday
morning of last week
to the Naval Confer-
ence were able to
hear the wvoice of
HM. the King. It
was an historic occa-
sion, for relays and
rebroadcasts over the
whole world resulted
in His Majesty hav-
ing the largest audi-
ence in the whole
history of the world !
It was a triymph
for radio. Micro-
phones and loud-
speakers adorned the
Royal Gallery of the
House of Lords, so
that all present, in-
cluding four hundred journalists, could
hear without difficulty. Special lighting,
as wused in cinema studios, blazed
in the time-honoured chamber, and .a
London pea-soup fog formed a typical
background for the world-wide broadcast !
A gramophone record was made by H.M.V.
of the King’s speech and this was broad-
cast in the evening for the benefit of thos:z
who conld not listen-in at 11 a.m.
In last week’s AMATEUR WIRELESS we
gave details of the way in which the

Fixing the microphones in the Royal Gallery. The whole
room_was fitted with separate microphones for broad-
casting, public-address, and gramophone recording of

the King's speech

speeches of the King and of the leading
delegates were sent by. radio and land-line
to each country and then rebroadcast.

The two chief means of communication
were the Post Office station Rugby and the
Marconi short-wave station 5SW at Chelms-
ford. 5SW works on 235.53 metres and has
a power of 15 kilowatts in the aerial. Rugby,
of course, is on the *‘super” long waves.
The reception of each makes interesting
comparison.

The N.B.C. chain of broadcasting stations
in the United States rebroadcast
59W, as also did Australia, New
Zealand, Japan, and Finland.
The Columbia chain rebroad-
cast Rugby, while Canada
chiefly used her own beam
system.

Relay Successes

France, Germany,
Denmark, Sweden, Hungary,
Austria, and Czecho-Slovakia
were connected by land-line
with Savoy Hill, and the ordin-
ary B.B.C. transmissions were
picked up and rebroadcast
again by stations in Holland
and Belgium.

AMATEUR WIRELESS has re-
ceived authentic reports of re-
ception, which are here given
in detail. The land-line relays
were entirely successful, for, of
course, no fading was experi-
enced, and there was no break-
down. France, Germany, Swit-
zerland, and Italy were all able
to hear the speeches nearly-as
clearly as listeners in the British
Isles.

The Canadian relay was prob-
ably the most successful radio
link. All the C.N.R. stations
linked up, and the whole relay

Norway,

y FEBRUARY 1, 1930

= from the House of
Lords , was heard
, without any severe
fading. Some of the
stations at the Pacific
Coast end of the
gigantic Canadian
g National Railway’s

chain had to start
| at three o’clock in
the morning !

In New York it
was between 5 a.m.
and 6 a.m. when the
King spoke, and,
except for the be-
ginning of the relay,
the reception . was
quite good. A seven-
valve set was in-
stalled in Washing-

ton for President
Hoover.
Atmospherics were

rather bad in some
quarters, and spoiled the first part of the
relay for Australia and South Africa.
Reception was very poor in Tokyo. New
Zealand heard the whole of the speeches
clearly, and the rebroadcasts were good.

In India it was about 5 p.m., and with

An impression of the 5SW aerial. Chelmsford
was picked up by five countries

the setting sun the atmospherics were
severe. As darkness came on, however, the
speeches of some of the delegates were
heard well.

At the AMATEUR WIRELESS Laboratory
in Fetter Lane, London, an interesting
comparison was made between the reception
from 5SW (which is heard only faintly in
the heart of London) and some of the
American stations. With a new three-valve
short-waver, having a detector valve with
two low-frequency transformer-coupled
stages it was possible to receive three
Americans in the daytime on a short aerial,
sometimes at loud-speaker strength.

KenxeTnm ULLYETT.
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FBEST-4-BALLOT 3
“Froves Jifs Worllr

This Set, was based upon’ readers’ votes and ‘was the subject of a Free
Blueprint given with last week’s issue. - Here are some practical hints on

EADERS who went ahead with the

constructional operations of the *‘ Best-
by-Ballot 3°’ described in last week’s issue
will be anxious to make certain of the
operating instructions before attempting to
get results with the receiver. Full operating
‘details are here given.

There may be some readers, however,
who have ot yet been able to complete the
construction, and there are one or two
points which must be explained. In addi-
tion, there may be a few readers who did
not manage to get their copy of last week'’s
issue (with which was given a free full-size
blueprint of the set—there was a record
demand), and they will perhaps welcome a
little explanation as to why this little three-
valver is termed the ‘' Best-by-Ballot 3.”

The Twelve Best Features

" Present constructors must therefore
pardon the repetition when we explain that
this set is made up according to the specifi-
cation which was judged to be the best in a
simple prize competition held in AMATEUR
WIRELESS some weeks ago. The result of
this ballot gave in tabular form the twelve

essential features of a good set, and the

specification is therefore in reality just
what readers themselves think a receiver
should be like for 1930. The title * Best-by-
Ballot’’ is therefore justified.

Preliminary details were given in ““A.W.”
No6. 397. In last week’s issue, that is No.
298, we gave constructional features and a

ils operation

bumper free gift—a full-size blueprint of
the set just like those which are obtainable
for every AMATEUR WIRELESS receiver
through the “ A.W.” blueprint department,
and the normal price of which would be 1s.

The constructional particulars given last
week are sufficient to emable any handy
man who can read a blueprint to make up
this set in professional style. Emphasis
must be made, however, on the necessity
for wiring up neatly and correctly. Although
some readers have their own pet theories
as to whether or not the rigid wire system
of connections is good,
our advice in a receiver
of this description is to
wire up exactly according
to the blueprint, using
rigid insulated wire. Make
all the corners neat and
see that the spacing be-
tween each lead and the
next is ample and is as
nearly as possible in con-
formity with the photo-
graphs, which give a
very good idea of the
whole layout.

For the benefit of
those who did not wish
to start constructional o EE—-
operations until they
had before them all the
articles relating to this receiver, we publish
again the list of components required.

When you have

l AT made your choice,

either from the

oA+ first mentioned

Lo T+3 components, or

from the alterna-

M tives, you will find

that our claim of

low initial cost for

LS . the ‘' Best-by-Bal-

A= lot 3" is com-
pletely justified.

Let us now

LT* assume that all

LT~ the wiring is done

The circuit of the * Best-by-Ballot 3 **

and that you
have checked it
over carefully

o

Here is a plan view of the * Best-by-Ballot 3"’

a

using the blueprint as a guide. If you
check each wire in turn starting at wire’
No. 1 (that is the lead from the aerial
terminal to terminal 4 of the QAT coil) you
will ensure that no wire is left out. Then
examine the receiver in order to make sure
that the controls work properly, that the
condensers have not been put out of adjust-
ment so that the vanes touch, that the coil
switches work properly, that the two push-
pull switches on the panel make good con-
tact, that all the terminals are tight, that
there is no loose flex or wire ends, and so on.

W

The next step is to plug in the valves,
and connect up the H.T., L.T., and G.B.
The grid-bias battery is supported on the
left-hand side of the set looking from the
back. The high-tension battery and the

accumulator are, of course, external to the
set.

Suitable Valves

Three valves will, of course, be required,
and these can be of the 2-, 4-, or G-
volt type.  If you are buying new valves
then probably you will be wise to choose
two-volters, for under normal conditions
there is no great advantage to be gained in
using a two- or three-cell accumulator (that
is 4 or 6 volts), in place of a one-cell ob
Local charging facilities and the possi-
bility of the present ownership of one or
two valves ‘likely to be suitable, or an
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accumulator, will largely determine your
choice from the 2-, 4-, or 6-volt series.

So far as types are concerned, and actual

characteristics, you must adhere rigidly to
valves of the following recommended types.
In each case is given a selection of valves of

COMPONENTS REQUIRED

Ebonite panel, 16in. by 8in. (Lissen, Becol,
Trolitax, Trelicborg).

One ebonite strip, 3in. by 2 in.

One terminal strip (Junit).

Baseboard, 16 in. by ia in. {Camco, Pickett,
Raymond).

Panel brackets (Ready-Radio, Bulgin, Lissen,
Keystone).

Two .coos-mfd. variable condensers (Lotus,

Lissen, J.B.,” Dubilier, Ormond, Igranic, Burton,
Polar, Formo).

.coo1-mfd. reaction condenser (Lissen, Dubilier,
Ormond, Igranic).

15-onm rheostat (Lissen, Varley, Sovereign,
Ormond).
" Volume control (Clarostat, Volustat, Regenstat). |

Two push-pull on-off switches (Lissen, Junit.
Bulgin, Keystone).

Two slow-motion dials
Igranic, Formo,

Two dual-range cmls types Q.A.T. and Q.S.G.
(Lewcos, Ready-Radio, Wearite).

Three valve holders (Benjumin, W.B., Lissen,
Lotus, Formoj.

.0oo2-mfd. fixed condenger with series clip

(Brownie, Lissen,

{Dubilier, T.C.C, Lissen, Graham-Farish,
Ormond).
1-mfd. and 2-mfd, fised condensers (T.C.C,,

- Dubilier, Lissen).
. 2-megohm grid-leak (Dubilier, Ediswan, Lissen,
Graham-Farish).
H.F. choke (Peto-Scott, Lissen, Ready-Radio,
| Bulgin, Lewcos, Tunewell, Sovercign, Watmel).
J-type L.F. transformer, ratio 6 to 1 (Igranic,
Lissen, Lewcos, Varley, Lotus, Burton).
Output choke (Lissen, Varley, Bulgin, Formo,
Wearite).
Three wander-plugs, marked GB+4, GB—i,
G.B.—2 (Belling-Lee, Eelex, Clix).
Twelve _terminals, marked : Aenal Earth,
H'I‘+l, Pick (2), L.’l’— L. T4, H.T—,
4:.33 4+, LS— (Bellmg-bee
Eelex. Chx, Burton, Raymond)

Partition screen, 10 in. by 6 in. (Ready-Radio,
Parex).
Connecting wire and thin flex (Lewcos).

prominent manufacturers. If you do not
obtain a valve of the mentioned makes,
however, or you already have a valve which
does not appear in the lists, then make sure
before you use it that its characteristics
conform to those here given. The first valve
is a screen-grid valve and the following are
recommended makes and types:

(Two-volters) : Cossor 220SG, Dario SG,
Marconi S215 Osram S215, Six-Sixty
2155G, Mullard PMi12, Mazda 2155G,
Lissen SG215.. (Four-volters) : Dario SG,
Mullard PMiy4, Six-Sixty 40755G, Cossor
4105G, Marconi S410, Osram S4ro. (Six-
volters) : Six-Sixty $860755G, Cossor 610
SG, Mullard PM16, - Marconi S6io, Osram
S610.

Detector Valves

The detector valve should be selected
from the following makes and types : (Two-
volters) : Cossor 210HF, Dario Univ,,
Marconi HL210, Osram HL210, Six-Sixty
210HF, Mullard PM1HI, Mazda Hl.z1o0,
Lissen HL210. (Four-volters): Mullard
PM3, Six-Sixty 4p75HF, Osram ILg4io,
Marconi L410, Dario Univ., Cossor 410HF.
(Six-volters): Cossor 610HF, Marconi
HL610, Osram HL610, Six-Sixty D610,
Mullard PM5X, Mazda HLG6o7,
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The {following valyes are suitable in the
power stage : (Fwo-volters) : Cossor 220P,
Dario SP,-Marceni P215, Osram Pzr15,
Six-Sixty 220P, Mullard PM252, ¥Mazda
P220, Lissen P220;. Four-volters) : Cossor
410P, Dario SP, Marconi. P410, Osram
P410, Six-Sixty 410P, Mullard PM4. (Six-
volters) : Cossor 610P, Marconi Pbio,
Osram P61o, Six-Sixty 610P, Mullard
PMs. : ‘

The H.T. Supply

The following high-tension dry batteries
(double-capacity type) are recommended:
Selfridge “‘Key,” Lissen, Ever-Ready,

Siemens, G.E.C. Magnet, Dubilier,
Hellesen, Nesper, Pertrix, Carlton
Pifco, Columbia, Ecco, Ripaults,
etc.

The H:T. consumption of the set is
modest, but when choosing a high-
tension battery you should use ‘a
medium-capacity type, if not
a super-capacity type. . A.
small-cell popular type bat-
tery definitely will not do.
It is cheaper in the long
run to have as large
a capacity battery as
the pocket will permit.
The maximum woltage
should be 120,

The same remarks apply
to a high-tension eliminator, if one
is to be used, and an eliminator giving a
small current output will not be suitable;
the set may howl continually.

The circuit diagram of the receiver is
reproduced herewith and this will show
you how the high-tension connections
should be made. The terminal H.T.43
should have the maximum voltage applied
to it—r120 volts or mare. The terminal
H.T.4 2 should be connected to about the
80-100 volt tapping on the high-tension
battery or eliminator. The H.T.1 terminal
on the set should have a fairly critical
voltage applied to it, usually between 75
and go volits.

First Tests

For a preliminary test use the set in the
“radio” position—that is with the L.T.
switch pulled out (switching the set on) and
with the gramo-radio switch pushed in.
The coil switches should be both pushed
either in or out. Adjust the battery values
until the set goes nicely in and out of
oscillation and turn the tuning condensers
approximately in step and tune in some of
the main stations such as 5GB, 5XX and
the local station. A little experimenting

A SET THAT WILL END YOUR
“SWAMPING ” TROUBLES AND
GIVE - YOU REAL SELECTIVITY

“ THE BROOKMAN'S BY-PASS 3"
FULL DETAILS NEXT WEEK
ORDER YOUR COPY NOW

‘rheostat as the
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will soon enable one to become accustomed
to the controls. Use the H.F. valve filament
volume control whea
working on radio.

Gramo-Radio

For gramophone reproduction connect
the pick-up to the pick-up terminals at the
back of the set, and pull out the *‘gramo-
phone’’ switch on the panel. The H.F.
valve should be switched off, of course, by
means of the rheostat, and the grid bias
should be adjusted until the reproduction is:
pure. Usually only 124 volts will be needed

The components in
the accompanying list
will readily be recognised
in this picture
on the flex lead attached to one pick-up
terminal. i
It should be noted that the * Best-by-
Ballot 3” is being shown in the Somerset
Street windows of Messrs. Selfridge & Co:,
Ltd , wherein each week a current AMATEUR
WIRELESS receiver is displayed. All London
readers should take advantage of the
opportunity to see the receiver which is
the result of their own votes.

ARTIFICIAL

PIEZO CRYSTALS

NE of the difficulties of using a piezo

_crystal to control the frequency of an
oscillation generator is that of cutting a.
crystal of the correct dimensions for the
required wavelength. A method has now
been discovered of preparing' artificial’
crystals of any required size.

Quartz, rochelle salt, or other suitable
““active ’ crystals are first crushed or ground
into small particles, which are thoroughly,
mixed with shellac, resin, or similar fluid
insulating material. The prepared mixture
is then slowly dried between the poles of a
powerful electromagnet, the field of which
gradually “sets’ or swings each crystalline
particle into the correct orientation. Corres-
ponding to that found in the native piezo-
electric substance. B. M:
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Poor reception on the short waves has been very prevalent of late and

in this article R. W.

- HAT’S wrong with the short waves?

is a question that ether-searchers alt
over the country have been asking them-
selves and one another for some little time
now. I know of not a few cases where people
have found their short-wave sets so com-
pletely dead that they have come to the
conclusion that something must be wrong
with them. The valves, batteries, conden-
sers, and coils have all been tested out in
turn and found far from wanting.

Baffled short-wavers have gone carefully
over every inch of the wiring, have remade
every soldered joint, have tightened down
every nut to the stripping point. They
have pulled down their aerials and washed
the insulators. They have cleaned up
earthing switches until they shone with
dazzling brilliance. They have delved down
towards the Antipodes to give their earth
plates a better grip of the ground.

Many have torn to pieces perfectly good
sets and remade them. Others have made
their living rooms into temporary wire
entanglements what time they unmade and
remade coils and chokes. Perfectly good
fixed condensers have been cast into the

Capacity
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dustbin, that new ones might take their
place. Valve holders have fallen under
suspicion. Rheostats and potentiometers
have been replaced. 4

Impossible to Get

And the result of all this frenzied labour
is that there are still no short-wave stations.
I am writing this article to save any who
have not yet embarked upon the work of
destruction and reconstruction from shed-
ding their components like leaves in
autumn.

I want to set their doubts at rest by
assuring them that there is nothing wrong
with their sets or with their aerials, or with
their earths or with their batteries, or with
their valves or with their ears.

The plain and simple, but painful fact
is that the short waves have gone tempor-
arily on strike.

Now and Then

A couple of years ago short-wave recep-
tion was almost too easy. With the simplest
of sets, consisting of nothing more than a
detector valve plus a good note-magnifying
stage, one could be sure of hearing on
almost any night of the week Java and
America and Canada and Australia. And
these far countries were heard not as mere
small voices and not through a welter of
atmospherics, but as loud signals with every
word as plain as plain.

I remember one evening sitting down to
pick up 2XAF in order to hear his news
bulletin, which is sent out at eleven o’'clock
by our time. It was there, right enough,
though by no means so strong as usual.
However, with two note-magnifying stages
and the use of rather more reaction than is
customary (though the set was still some
distance from oscillation), I managed to
get him on to the loud-speaker in such a
way that he was quite comfortably audible
in any part of the room. This was not too
bad, but I could not understand how it
was that he was not showing his customary
signal strength. A little later the mystery
was solved; happening to glance at the
back of the set, I found that I had for-
gotten to connect up the aerial and earth
leads !

2XAD's. Saturday evening -relays of

Hallows replies to a question that is puzzling all

running commentaries upon American
football matches could be received with
absolute certainty at fine loud-speaker
volume. Australia was always there on
Sunday evenrings, and when Kenya started
a broadcasting station we had never any
doubts about being able to pick up its
transmissions.

The two Radio Malabar stations in the
Dutch colony of Java were to be found on
any afternoon when they were working.
Their strength was astonishing and fading
was the exception rather than the rule.
Other stations heard with perfect regu-
larity were the various relays of KDKA,
as well as WLW and quite a host of
others.

This pleasant state. of affairs continued
for some while, but then a slow decline in
all-round signal strength began to maks
itself felt. There were good evenings whea
stations had all their punch, but these
became rarer and rarer as time went on.
One noticed, too, that there was a good deal
more fading of a rather curious typz than
there had been. B

{Continuzd at foot of next page)
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DON'T quite understand how a fixed

condenser, such as is used in the wire-
less set, blocks direct current, but allows
alternating to pass through it.

Well, the reason why it blocks direct
current is not difficult to see, since the
circuit is actually broken by the dielec-
tric of insulating material between the
plates.

Yes, I follow that but. I can’t see
how alternating current ' gets through
the dielectric. 1

Actually it doesn’t, but since the net
result is much the same as if it did it is”
convenient to regard it as doing so.

Do please explain. s

Let's take the grid condenser as an
example. .One set of its" plates’is con-
nected to the ‘““top”’ of the tuning coil
i} and the other to the grid of the following’

valve. Now let us suppose that a positive
half-cycle comes along. What is the’
result?
Well, I suppose that the first set of
. plates becomes positively charged?
Exactly, and, as you know, this means
that there is upon them an excess of
positive ions.
These attract electrons, don’t they?
Yes, and repel -other positive ions.

Therefore on the other set of plates we
now obtain a crowd of electrons—detach-
able electrons from atoms in the con-
necting lead and the grid itself—so that
these plates are negatively charged.

Let’s see if I have got it clear. We
now have on the plates connected to the
top of the coil an army of positive ions
and on those connected to the grid an
army of electrons, isn’t that so?

Exactly. The next instant a negative
half-cycle arrives with the result that the
position is exactly reversed. There is a
rush of electrons to the first set of
plates, and owing to their repulsion this
produces a rush of electrons away from
the second set. Now imagine what takes
place when positive and negative half-
cycles succeed one another on the first
set of plates.

I suppose that there are corresponding
electron streams from the grid and its
lead to and from the second lot of
plates?

In other words, though current does
not actually pass through the dielectric
in the condenser, the arrival of positive
and negative half-cycles on the first
set of plates produces exactly corres-
ponding pulses of current in the con-

For the Newcomer to Wireless : coxoznsers

ductors connected to the second set.
Therefore the net result in ths grid
circuit is just the same as if oscillating
current passed through the condenser.

Can you give me a water analogy to
fix it in my head ?

Yes, I think so. Supposing that we
had a length of tubing with a well-fitting
rubber diaphragm in the middle of it,
no water could pass right through the
tube—could it?—for the membrane
would prevent it.

I follow that.

We fill one end of the pipe with water
and then insert a piston, just like that of
a syringe. Then we treat the other half
of the pipe in the same way. Now what
happens supposing that we push in the
first piston?

Why, the second will be driven out-
wards, because the water will be forced
up, and the first against the rubber dia-
phragm, which will bacome strained and
will displace water in the sscond part
of the pipe.

Just so, and if we pull out the first
piston the second will be drawn in.
Thus, any movement of the first is repro-
duced by the second, though no water
actually passes through the diaphragm.

“WHAT’S WRONG WITH THE
SHORT WAVES?”

(Centinued from preceding page)

Two Kinds of Fading

On the short waves you get two kinds of
fading. Tahere is, first of all, the slow
periodic type, such as you can notice on the
ordinary broadcast band. A station seems
to work up to its best strength gradually
until it becomes terrific, then it gradually
falls away until it is almost inaudible. In
a minute or two it returns to huge strength.

The other type of fading, which is
peculiar to the short waves, occurs with
very great rapidity. In tests made some
time ago it was found that a 20-metre
station might fade many times in a single
second. This kind of fading, as we most
commonly notice it, occurs about once a
second and gives a tremolo effect to speech
and music. Often, too, it is accompanied
by a sound which rather resembles that
made by waves washing upon a shingle
beach. At the present time quick fading is
terribly bad, and nearly every short-wave
transmission is affected.

And just what is causing this trouble
on the belt below about 60 metres? There
is, I think, only one explanation that can
be given. Sun spots have been particularly
active of late, and though the connection
between their appearance and the occur-
rence of poor conditions upon the short
waves is not yet properly understood,

there seems to be no doubt that they do
have a very big effect.

Have We Reached th2 Limit?

The worst short-wave conditions ever
known, began to be felt about a month
before the end of the old year. They are
still with us, though there are signs of an

improvement. This period coincided with .

tremendous sun-spot activity.  During

—\-“)ﬁLKT)
An inipresson of Miss Oiive Groves

December and January, in fact, some of the
spots were so big that they were plainly
visible with the naked eye through a piece
of smoked glass.

When sun spots are about, electro-mag-
netic disturbances occur in our atmosphere
and the Heaviside layer does not seem to
be able to behave as it should. Short waves
are able to cover the immense distances
that they do only if the atmosphere is in
such a condition that they lose com-
paratively little of their energy as they are
reflected back to earth.

If sun spots are affecting us, there are
also “bright spots’’ to console us. On one
or two recent nights, short-wave trans-
missions have shown something like a
return to their wonted strength, and I
am quite sure that it will not be long before
“we are once again able to hear the distant
places of the world just when we want to
do so. Another consolation is that sun-
spots go in regular cycles of rathermore than
eleven years.- We should notice, therefore,
a very big improvement during the next
few months, and ‘it should be at least
eleven years before we come back to any-
thing like poor conditions. By that time
such big advances will have been made in
both reception and transmission that we
shall not need to worry about sun spots.

Don’t lose faith in your short-wave_set.
It will not be long before it is providing
you with splendid entertainment, just as
it used to do.
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3 HOURS
— 300 MILES !

10,000 FEET UP! Giant Air Liner roars

through clouds. Airport wirelesses warn-
ing—*Fog over French Coast.”’ 'Plane
in constant touch — receiving orders,
reporting weather conditions — through
Marconi Valves. All Imperial Airways |

machines are fitted with Marconi Valves..

So is Croydon Control Tower. All British
Broadcasting Stations . . . all Trinity

House lightships . . . all Trinity House

beacon stations . . . most British passen-. \—z— =
B ger ships . . . use Marconi Valves. For v
their reliability. For their long life. For
their wide range. ,
® Incases like these, ;
when unfailing efficiency is essential, men il

nsist on Marconi Valves

FIT
MARCONI VALVES

TO YOUR RADIO SET

Give- you clearer tone, greater volume, longer

range. Cost not a penny more. Fit any set. The first and greatest name in wireless

MARCONIPHONE COMPANY LIMITED, 210-212 Tottenham Court Road, London, W.1

Please Mention ';A.W.” When Corresponding with Advertisers
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FIFTEEN
OUTSTANDING
FEATURES

2 S

A NEW ERA IN BROAD-
CASTING. By Capt. H. J.
Round, M.LLE.E.

WHAT IS HAPPENING IN
TELEVISION ? We investigate
the position for the Amateur.

THE TRANSPORTABLE FOUR.
A New and Unconventional
Design. ByJ. H. Reyner, B.Sc.,
AM.IE.E.

WHAT BROADCAST STARS
ARE REALLY LIKE. By An
Ex-announcer.

LEAKY - GRID GR ANODE-
BEND DETECTOR? By W.
James.

THE INCEPTORDYNE. An
Qutstanding Three-Valver: Full-
size Lay-out and Wiring
Diagrams in the Issue.

WE HELP YOU TO CHOOSE
THAT NEW SET! Special
Reports on Commercial
Receivers.

THE TRIMMER. Simple Sclcc-
tivity Unit for Any Set.

WHY NOT BROADCAST
TALKIES? Asks Kenneth
Ullyett.

THE PROGRAMME TWO. A
Selcctive  Loud-speaker  Set :
Easy to Operate.

THE BROOKMAN’S FOUR
BEATS THE BAND! By W.
James.

USING CONSTANT-FRE-
QUENCY RECORDS. By J
H. Reyner, B.Sc., AM.LE.E.

NEW RECORDS CRITICISED
AND LISTED. Over 250 Records
Arranged in Classified Groups.

THE ALL-NATIONS THREE.
Special Short-Wave Design for
Loud-speaker Reception.

REFERENCE SHEETS. Com-

piled ky J. H. Reyner, B.Sc,
AMIEE.

~ Before you buy
that new set . . .

read the unbiased and awuthoritative
reports that appear every month in
“Wireless Magazine’ and
take advantage of the

d’ Jfree advice Service !

The “W.M.’
gives quite unbiased
and disinterested opinions
on all types of commercial
receiver.

Every prospective buyer of a radio set' is invited to
ask the <« Wireless Magazine” for impartial advice.
See the February issue for details of this valuable offer.

FOUR SPECIAL * WIRELESS \ ] . § e
MAGAZINE” SERVICES \x / 1 M gitor
1.—Full-size blue prints of all sets . lr e ess agaz lne BERNARD E. JONES
constructionally  described are Technical Edi
aymiglior hatlprite, The Best Shillingsworth in Radio Lesinted Sl
2.—Advice on the choice of a com- J. H. REYNFR
o ]

mercial sct is given free of charge.

3.—Representative Jiterature issued
by the trade generally is available
with a2 minimum of trouble by
using the “In Tunc. with the
Trade ” feature.

4.—Questions on any radio problem
arc answered bv post.

Is Now On Sale at -All | o "

Research Consultani ¢

Bookstalls and Newsagents. W, JAMES |
Assistant Editor :

Get Your Copy To-Day ! § D, sissoN ReLPH
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Q\‘ You cannot

afford iq use any but the best /{;\

Condenser in an eliminator circuit.

HELSBY CONDENSERS!

,are made and guaranteed by a firm with

30 years' experience in condenser making, from
small tclcphonc and radio condensers to Power
Condensers  weighing upwards of 2 tons.

Guaranteed working voltages :-

Typc M - = 150 volts DC.
Type 2A - - 350 volts D.C,
Type 3A — — 450 volts D.C.
Type 4A - - 6oo volts D.C.

All Helsby Condensers are vacuum dried
and impregnated with a special non-
hygroscopic material “ which
renders them moisture
proof.

If unobtainable from your dealer
write to us giving his name and
address.

BRITESH INSULATED (ABLES LTD

PRESCOT~LANCS.
Makers of PRESCOT and HELSBY cables
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< After all is said and done, it is
the Blue Spot 66K you want to
buy, because really it is the best
unit on the market.

And you’lll get better results
than ever with the Blue Spot
Chassis because it has been de-
signed to fit the 66K Unit so
that it can work under the best
conditions possible.

The Major or the Minor, which-
ever you choose, can be bolted
to the unit in a few moments
and it is hard to tell that it is not
a moving - coil speaker playing
to you. . . .”

Blue Spot
Chassis are sold
in two sizes,
the “Major”
with 137 conz, as
illustrated, at
15/~ and the
“Minor> with
9}’ cone at 12/6.

(So says the constructor
who has experimentcd.)

LUE SPOT
CHASSIS

F. A. HUGHES & CO., LEIMITED
204-6 Great Portland Street, London, W.1
*Phone : Museum 8630 (4 lines)

Distributors for Northern England, Scotland and North Wales : H. C.
RAWSON {(SHEFFIELD & LONDON) LTD., 100 London Road.
Sheffield ('Phone : Sheffield 26006) ; 22 St. Mary's Parsonage, Man-~
chester ('Phone : Manchester City 3329).

Don’t Forget to Say That You Saw it in “A.W.”



VALVES

BRITISH 7/6 |seR 1

6 mateur Wwelefj

P.R.i

| LIST OF P.R. SUPER -GOLDEN SERIES

' Fil. . bmp. [ Amp. o
’ Type volts.  Amp. | ohms, | tac. ~
6 6PR  2[-% 095 ! 24,000 | 138 | H.F.Def.
| GPR 3] 2,7 | 095 | 12,000 -} LF
oA |GPR faj 2 095 [ 40,006 { 32 R.C.
o8 IGPR .y 9l 3.5.41 .09 22,000 | 14.5 (H.F.Dat
POWER | GPR 7 10} 3.5- oy 10,000 9 L.F.
3.

MADE pohon ToPrll 18

GPR 18 3 14 75,000 | 4t R.¢
SUPER :
POWER- 1 [ Power
12/6 40 & T -
JEACR : s ’ Q| §r "
- Postdd...
4.5 | Super
Power
4.5 “
150 S.G.

Sent C.O.D. if desired.

33, P.R.

{Opposite G.P.O. Tube Station)

PERFECT RESULTS
OR MONEY BACK

All postal brecakages replaced free.
Each valve has attached to it a written guarantee
covermg 7 months. In the event of the valve losing
emission or becoming inefficient in any way
during this term, a new valve will be supplied
under the terms of the guarantee. If not fully
satisfied that the valves received are equal to any
they should be returned within a week, full refund
will be made by return of post,

2 Valves or more sent POST FREE. Matched Valves 1/ extra per set. : k gain. Or !
Ask your dealer for them. — . ]

P.R. PRODUCTS,

HOUSE NEWGATE STREET
LONDON, E.C.4
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ABSOLUTELY
ASTOUNDING

The new Golden Series of P.R. Valves give the

most astounding results. The amplification is

simply enormous and the selectivity abnormal.

This is due entirely to the new filament coating,.
which is applied with scientific exactitude. It

does not matter how much you pay for a valve,

you will not get better than a P.R. Golden Series

at 4/6 Send for one NOW. You are protected by

a “straight” Guarantee that fully covers any .
possible failure.

T P
For 35/- ¢

REAL £4 4 0 VALUE

The P.R. Speaker at 35/- Cash is
marvellous value. No meed to talk, ::
try it in your home at your lensure i3
azainst the best. Clear as a bell— @i
¢ faithful—-with a sensitive P.R. Unit. :!
: 13in. by 13in. by 6 in. real polished ::
: Oak Cabinet and Cone. A real bay~ i}

if pre- i
ferred, 5/ i:
down and ::
remit the ::
balance ::
30/«, or if ::
you prefer ::
it, 2/6 a ;i

Accept no other,

Telephone: CITY 3788

Fit the |
DUBILIER |

long life

BATTERY

66 Volts

779

BRITISH MADE

Voltages
Available.

and improve

the quality
of your

reception

Ask your dealer
for a copy of the
Dubilier Booklet
—*“ABit about a
Battery.”

Dubglier Condenser Co. (192 45‘:), tht'o )iimstmI ;Vork:, Wcmrm Road, North
3 ton, London, W.3

Cleaver B23

" Shew, o= “1930” LOG
((:o:g:::o FRICTION (MID-LINE) .
"I 8 &~ CONDENSER

] As specified for the MUSIC
LEADER described in No. 384.

In four Capacities

005
00025 4— 6 Each
*Double spacing of vanes for Ultra Short-

wave work. As used for the ** World-Wids
Short-Wave Set’’ descrihed in No. 387.°

t . *
o ~23 - — 42 ounces

The Finest

VERNIER DIAL

obtainable.

MECHANICALLY PERFECT. POSITIVE
BRASS CONTACT drive-on SOLID BRASS
SCALE ensuring smooth movement, with- 3
absolutely NO BACK-LASK. ROBUST 'in
Construction and Trouble Free. SMALL,
EXTREMELY ELEGANT. EFFICIENT.

TUNING WITHOUT IRRITATING
UNCOMFORTABLE
CROUCH or STOOP 3 -

Full Catalogue sent post free on receipt of postcard
THE FORMO CO., CROWN WORKS

CRICKLEWOOD LANE, LONDON, N.W.2

Please Mention “A.W.” When Corresponding with Advertisers
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How Does it Work?

SUPPOSE that the question most

often asked of wireless amateurs by
their non-technical friends is : “How does
radio really work?”’ And, really, it is quite
a difficult question to answer, coming in
the same category as that other devastating
query : ‘““What is electricity ?”’ 'When I am
asked “leading’ questions of this type
I generally resort to the use of practical
analogies. The propagation of sound waves,
for instance, is a subject which is parallel
in many instances to that of the propaga-
tion of Hertzian waves. This analogy is
especially useful in the explanation of
‘““tuning’’ in wireless sets. If two pianos
are in a room, for instance, and middle C
(or any other note) is struck on one instru-
ment, the like note on the other piano will
vibrate in sympathy with the note that has
been struck. All the other notes of the
second piano are “out of tune” with the
actual one played on the first piano, and
the equivalent note responds to the vibra-
tions of air pressure coming from a simi-
lanly tuned note.

1 Fundamentals

. In radio, when a receiving circuit is

‘tuged to a distant statiom its aerial and

other tuned circuits offer no impedance to
incoming signals, the circuits behaving as
though they contain resistance only, the
actual D.C. resistance of the wire, etc,,
used. The generation of electrical oscilla-
tions in a valve transmitter (or receiver)
may be demonstrated by putting the
receiver of a telephone to the transmitter
and producing an audible howl. 'When
one gets to rock-bottom facts, this is the
principle used by Meissner when he first
discovered that ‘“back coupling”’ grid-to-
plate circuits produced radio-frequency
oscillations.

Early Radio Inventions

Most of the inventions which resulted in
the first wireless telegraphy transmissions
were carried out for entirely different pur-
poses. The work of Clerk Maxwell, Hertz,
and Michael Faraday, now recognised as
the “discoverers of the fundamental prin-
t:lples of wireless telegraphy, was actually
s<‘:1ent1ﬁc research in connection with the
speed of light waves. The original coherer
type “receivers’’ were devised for purposes
other than radio, such as the detection and
measurement of lightning phenomena.
Edison first discovered that the filament
of his glow-lamp gave off a radiation .of

“‘something”’ in addition to heat and light.

Fleming utilised this ‘“Edison”’ effect for
rectifying alternating currents and measur-
ing them with a D.C. galvanometer. De

&Amew/z P

Forest put the third electrode in the valve
without realising that he had evolved an

amplifying device. Of all the earlier wire--

less inventors, Marconi was the only one
who really set out to use certain known
effects for the purpose of wireless com-
munication, and for this reason he is the
true “inventor’’ of wireless.

Valve Life i

The life of a valve filament is largely
governed by the temperature to which it
is heated when in use. With the perfection
of the dull-emitter filament the life of the
average receiving valve has been extended
almost to an infinite degree. In the old
days bright-filament valves rarely out-
lived five-or six hundred hours. The heavy-
current bright-filament transmitting valves
had a longer life than the receiving valves
of five or six years ago; a thousand hours
was the normal span of most big trans-
mitting valves. Some of the very early
valves had robust platinum filaments,
which gave poor emission of electrons even
when burned almost at melting point. It
was found that the emission was very con-
siderably increased by coating the filament
with “rare earths” such as were used on
gas mantles and limelight pastilles.

Lamps and Valves

The first three-electrode valves were
being developed at the same-time as metal-
filament incandescent electric lamps, and
the progress of the valve was dependent on
the improvement of the lamp filament. It
was found that tungsten could be heated
up to a much higher temperature than
platinum in a vacuum without fusing, and,
moreover, the inclusion of a certain per-
centage of thorium in filaments made of
iungsten considerably improved their
mechanical strength. This type of filament,
when used in a three-electrode valve, gave
good emission with a comparatively low

.filament current. The fact that a receiving

valve could be made to function on less
than 1 amp. of current at five or six volts
was considered to be an achievement. This
stage was reached- just after the beginning
of the war. For a long, long time this type
of filament, now known as * bright,”’
reigned supreme.

First Dull-emitters
During the war it was discovered that

Next Week :
“Brookman’s By-Pass 3

A Set incorporating its own

Wave-trap

—— A ——

certain batches of valves with ‘“faulty”’
thorium treatment could be used with fila-
ments burning at lower than normal tem-
peratures. Feverish research by the Mar-
coniand Western Electric engineers resulted
in the production of valve filaments
specially coafed with thorium, examples of
which were the DEV and DEQ low-
capacity valves. The earliest dull-emitter
valves were not very reliable, and it was
found that if the temperature of the fila-
ments exceeded a certain critical point the
thorium evaporated and the emission
dropped. This characteristic is, of course,
still present in the modern valve, but not
to such a marked degree.

Low-capacity Valves
I can’t help feeling a little sad when I

think of the passing of the low- -capacity

type of valve, represented by DEV and
DEQ wvalves, which had filament con-
nections at the top and bottom of a
vacuum tube, and grid and plate studs at
each side. Meanwhile, the low-capacity
valye has been replaced with the standard
four-pin type. The first screen-grid valves
were a partial return to the DEV method
of construction; but, alas, the four-pin
holder had secured too tight a hold on the
market for any departure from standard
practice to become successful !

Television in New York

I gather from the columns of some
American newspapers which have just
come into my hands that the people in
New York have been very favourably
impressed with the television demonstra=
tions which have been recently staged
there by some of the engineering staff from
Baird’s London laboratories. The first
demonstration was formally opened by
Mayor Walker, who was himself televised,
and many notable people were present to
see well-known stage and screen stars per-
forming before the transmitter. - The
artistes included” Miss June Colyer, Miss
Betty Compson, Miss Irene Delroy, etc.
Apparently a wonderful transmitted image
was obtained of the violinist, Mayer
Gordon, well known as a B.B.C. soloist,
but who plays under the name of Manuel
Compinisky in “Afmerica. “Every action
during . his performance was faithfully
reproduced.

A Periscopic Scanner
For the first time in commercial tele-
vision practice, a device called the peri-

scopic scanner was used which had been
invented by the Baird Television Corpora-

. tion of America. By its use it is possible

instanta‘ieously to- accommodate the scan
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(continued)

to any type of subject, whether seated,
standing, or moving about. In addition,
the opcrating engineer can select and
transmit-at will the more inteéresting por--
tions of any studio seene.

It is rather curious that I should have
predicted the use of such an arrangement
in conjunction with the * spotlight*’ mike
that I mentioned in these columus only a.
week or two ago. . Full details of the
scanner are not yet available, but I under--
stand it works on a special mirror principle.
whereby the normal -scanning light strip-
beams are moved horizontally or vertically
by an ingenious mirror arrangement. Un-
doubtedly the perfection of such a device
will remove one of the objections often
levelled at television, namely, restriction
of subject and scene. I hope to be in a
position to give details of the invention at
an carly date.

An Historic Event

A good many years ago now, when
broadcasting was quite in it$ infancy, I
wrote an article whose theme was that not
many years. would pass until one man could
speak to the whole world. A few minutes
before I began to write this note I was
listening to one man, in the person of His
Majesty King George V, speaking to almost
the wholc world. When the King opened
the Five-Power Naval Conference in the
Royal Gallery of the House of Lords on
January 21, 1930, he made history in more
ways than ene. Not only did he inaugurate
a conference which may have far-reaching
effects upon the progress of civilisation,
but he also addressed the largest audience
that has ever been able to listen to the
words of one man. 1

In Days te Come

Now that we have found it possible for
the Empire and the world to hear the
spoken words of the head of the British
Commonwealth of nations, let us hope
that more and more use will be made of the
wonderful possibilities of the wireless link
between ruler and peoples. Nothing can
bind the Empire more closely together
than words addressed to every one of its
members and heard by British subjects
in their own homes the world over. Wire-
less has shown already what it can do in
this way. In time to come we must see
that full use is made of the link that it has
forged.

New DX-ers

It has surprised me to find lately what
an increase there is in the amount of listen-
ing done to Continental stations. People
who used to be content with the local or
5XX have now awakened to the fact that
if they have a good stage of high-frequency
amplification there are quite a number of
Continental stations from which first-rate

programmes are obtainable. This is all to
the good, for there is no question but that
long-distance reception is one of the most
interesting parts of wireless. Most people
rely apon one or other of the home stations
as their staple provider of entertainment,
but very great pleasure is to be obtained
from hearing something of the foreigners.

The kind of searching that I don't
recommend consists in -seeing how many
stations can be logged in half an hour or
something of that kind. Vienna is tuned in
and three bars of ** The Blue Danube’’ are
heard. A tick goes against Vienna in the
log, and the dials are twiddled until
Brussels turns up. One sentence of the news
bulletin, another tick, and off goes the
express searcher to Milan. That sort of
thing may be amusing, just once in a way,
but it is not real wireless.

The Wise Way

The best of all ways of using the set for
foreign listening is this. Make a list first
of all of the stations that are most likely
to be heard with good volume. Working
up from the bottom of the medium-wave
band, I would suggest Cologne, Miinster,
Niirnberg, Konigsberg, Turin. = Gote-
borg, Hamburg, Toulouse, Frankfurt,
Kattowitz, Rome, Oslo, Brussels, Vienna,
and Budapest. These stations are generally
amongst the best, though in different
localities some of them will probably go
out, whilst others will come in in their
places. For the long waves the list might
include Hilversum, Kalundborg, Motala,
Kénigswusterhausen  (Zeesen), Radio-
Parits and Huizen. Experience will show

which of these stations are the most reliable, -

and any that do not, as a rule, come up to
the scratch can be weeded out. Remember
that in listening to fereign stations the two
most important points about a transmission
are signal strength and freedom from inter-
ference. A small heterodyne will un-
doubtedly spoil the pleasure of listening to
an item, and reception of good quality is
impossible if a transmission is so weak
that the set must be kept almost on the
verge of oscillation. The number of first-
rate stations will probably ke whittled down
eventually to three or four on the long
waves and, say, half a dozen on the medium
band. When you want to take a trip abroad,
choose one of these that is giving a good
programme, tune it in, and listen to it for a
reasonable time. Don’t flit like a butterfly
from flower to flower.

The Modern Aerial

Though recruits to the wireless army
are joming up at the rate of about forty
thousand a month, one does not see many
new outdoor aerials erected. People nowa-
days much prefer the frame,whether used as
a separate component or built into the

receiving set. And if they don’t use a frame,
they rig up, as often as not, some kind of
indoor aerial. With the efficient receiving
set of to-day, containing one or two gocd
H.F. stages, the outdoor aerial is completely
unnecessary and very often it is a positive
drawback. A long, high wire suspendeil
over the garden certainly does bring i1
stations at great strength, but it also brings
in mush, atmospherics, spark signals, anc.
so on. In fact, the better the aerial from a1t
efficiency point of view, the bigger nuisanc2
does it become from the way in which it
collects atmospherics and sparks. If you
must have an outdoor wire I would strongly
recommend you to keep its raof quite short
and it should certainly not contain more
than one wire. The only case in which a
long roof is required, with perhaps two or.
more parallel wires, is when a erystal set is
used or a valve set without H.F. amplifi’
cation by one who lives just on the verge
of a service area. In such cases the local
station only is used, and it isobviously

‘advantageous to obtain the greatest possible

strength from it. An aerial from 25 ft. to
30 ft. in height with a very short roof ‘is
good all'round,

Inside Out

T couldn’t think what bad happened to
my receiving set the other day, for, though
everything appeared to be in good order,
all it would bring in on the medium band
was 21O, and that at very poor strength.
When the wave-change switech was flicked
over it would bring in XX, but it wanted
to howl, which it never does in the ordinagy:
way. I wasdistinctly puzzled, for measure-
ment showed that the proper amounts’of:
filament and plate current were passing;
and further tests proved that every circuit :
in the set was in thorough working order.
Fhe loud-speaker was all that it shonld be,
and the valves had only recently been
tested and found to be in excellent con-
dition. ‘

Simple!

I wonder if, without reading any further,
you can guess what had happened? [
will put you on the scent by telling you
right away that it was something remark-
ably silly. Made your guess? Well, here’s
the answer. On looking behind the cabinet,
I found that one of my young hopefuls
in connecting up had attached the aerial
lead to the earth terminal and the earth
lead to the aerial terminal. That was all;
but I can assure you that it was quite
enough. The wohder is that anything at
all came through with the set in this inside-
out condition. Of course; in a crystal set
—at any rate, with a single-circuit tuner—
it doesn’t make any difference which way
you connect up the aerial and earth. In a
valve set it does. THERMION.
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A PAGE FOR THE SET-BUYER

THE EDISW AN

STANDARD BATTERY-OPERATED

; i T
RECEIVER

) W 1y
In this, the first of a new series of weekly articles of special
interest to the set buyer, our contributor, ‘‘ The Set Tester,’’ draws

attention to the low first cost, economical working, and general
all-round efficiency of the Ediswan battery-operated set

N spite of the increasing use
of electricity, or fbecause of
its present limited distribution,
most listeners still have to
use battery-operated sets. Apart
from portable sets, the manu-

EBuery set referred to inthis regular feature by “The Set Tester”
has reached a certain standard of efficiency in the “Amateur
‘Wireless” Laboratory. Reports are not given on sets that fail to
reach this standard.  This will explain why reports that do appear
always express general satisfaction with the set’s performance.

The fabric-covered metal case
of the Ediswan receiver is an
innovation

facturers seem to have devoted
most of their energies to the development
of all-electric sets. This is a pity, when
so few listeners can take advantage of
mains-operated sets. I am all in favour of
sets worked from the electric-light mains,
but until electricity réaches the stage of
distribution promised by the Central Elec-
tricity Board, I think more attention ought
"to be devoted to battery-operated sets.
Atc-present, the range of really good
battery-operated sets iS surprisingly
limited. I hear from one or two well-
known firms specialising in such sets.that

. This rear view shows the neat X internal arrangement

of the components

a combination of screen-grid high-fre-
quency amplifier, detector, and power
valve is a strong favourite.

A New Three

The Ediswan people launched out this
season with a complete new range of sets.
Among them I found the “Ediswan
Standard Battery-operated Three-valver,”
which interested me sufficiently to make
me want to test it. This I have now done;
my experiences are passed on to set-buying
readers of AMATEUR WIRELESS.

The exceptionally low cost of the Ediswan

“set must be what advertisers call a strong

selling point. Complete with the three
valves, the set retails at £9 12s. 6d.

Clean-cut “lines” in wireless ,sets are
beginning to be appreciated; the Ediswan
set is good to look upon. The fabric-
covered metal case is an innovation. I
suppose this was done to keep down the
cost of production. The result is extremely
pleasing. The set looks very much more
distinguished than most cheap sets having
orthodox wooden cabinets.

The controls are mounted on a large

. escutcheon plate.
because I have a strong aver-
sion to small fiddling controls,
I was especially pleased with
‘the robust knobs and switches
of the Ediswan set. Two
thumb-control discs have to
be operated to tune the aerial
and screen-grid valve circuits.
The dials are easy to read
and smooth in action, There
is not much discrepancy be-
tween the readings. The re-
action knob and wave-change
switch are equally robust and
positive in action.

In abattery-operated set the
total H.T. consumption is a
matter of great importance. Standard-
capacity high-tension batteries (which most
dealers seem to stock for every conceivable
type of set!) soon run down if the anode-
current consumption exceeds 7 or 8 milliam-
peres. This will not happen with the Ediswan
set, because I find that the total anode-
current consumption is only 7 milliamperes,
using the three Ediswan valves supplied
with the set. The Ever Ready Winner
type 120-volt battery, costing 14s., was
used for the test. Such a battery would
give reasonable service with the Ediswan
set.

Probably

I made a special point of determining
the degree of selectivity of this set. There
is no doubt that the two tuned circuits in
this set are well designed. They impart a
degree of selectivity well up to the standard
likely to be required within ‘‘regional’’
areas. I was able to tune out the Brook-
mans Park. transmission at Fetter Lane
within 5 or 6 degrees on either side of the
maximum tuning point. On the long waves

Eiffel Tower was received quite clear of

5XX. This is a'good indication of the
selective properties of the set.

Good Quality

Quality of reprodugtion is up to stan
dard; of course, a lot depends on the loud-
speaker. I used the new Brown Vro
Duplex, which gave very pleasant repro-
duction.

Ease of operation, thanks to the robust
controls, is a feature of the Ediswan set
that I would specially commend to the set
buyer. An hour or two at the dials should
enable the veriest novice to master the
set and to get excellent results from it.

Acting upon the suggestion of a Scotsman
living in Hawaii, a San Francisco news--
paper broadcasts every week the results of
the leading football matches in Scotland.
The news bulletins of this journal reach a
very wide public, extending to Canada,
Alaska, Hawaii, Mexico, and even New
York and Florida.

Miss Esme Moonie, who comes of a
family of musicians and educationists well
known in her native city of Edinburgh,
has just been appointed to the advisory
staff of the Canadian National Railways
Radio Department in Montreal.  Miss
Moonie is a graduate of London and Edin-
burgh Universities.



HE question generally asked by those
considering the construction of a
mains transformer is, “ How ‘many turns of
wire shall I have to put on this core ? ”—the
core referred to being perhaps from an old
intervalve tramsformer or choking coil, or
from some other damaged component
bought somewhere for a few pence.
This is a really practical question
to ask and shows a certain amount
of knowledge. But, unfortunately,
the question cannot be answered
directly. The number of turns is only
one of several vital factors.

First, we must know the voltage
of the supply and its frequency.
Further, what is the transformer for?
We cannot decide on the size of the

A Home-made TFransformer

apparatus.

for a s5o0-cycle supply. (The
assumption being made, of
course, that the core is eof the
same size in all examples.)
Similarly, a transformer for a
100-cycle supply need have
only half as many turns as

second point is easily remem-

are of 50 cycles. The next point has to
do with the size of the core and particularly

“of the cross-sectional area of that part upon

which we wind (see Fig. 1). What is its
area? Is it one square inch or only half
a square inch? For, if it is the latter
amount, exactly twice as many turns of
wire will be needed in the primary.

Core
Cross-set/ion

il

wire until tbe current which wil}
flow is settled. This in turn depends
~upcn the efficiency of the trans-
{former, as well as upen the voltage
of the secondary and its current.

We had better, therefore, start at the
beginning and learn how the various factors
-are taken care of. The first is the voltage
of the supply. II this happens to be 110,
then the number of turns in the primary
winding, which is the one connected to the
mains, may be exactly half the number for
a 220-volt supply. In other words, the

.number of turns of wire included in the
primary depends upon the vol-
tage of the supply.

If too few turns are used an
excessive current will flow and
the transformer may ‘“burn out.””
The higher the voltage, the
greater the number of turns that
must be used. This is the first
point to be remembered.

The second point cencerns the
frequency of the supply, and
the rule here is that fewer turns
are needed for a higher fre-
quency Thus a transformer
made for a 25-cycle supply
must have twice as many turns
of wire in its primary as another

before assembly.

\[ ore

Cross-section

Fig. 1. Two core types, showing cross-sectional areas

Fewer turns are needed for a larger core,
and in this connection what matters is the
section of actual 4ron, and not its apparent
area. Thus, if the laminations are not
packed very tightly together the actual
area may be only 70 per cent. of the space
occupied. Moreover, even when the lamina-

- tions are tightly packed, possibly 10 per

cent. or more of the space is not iron, but

This photograph shows the essential parts of a mains fransformer

two different outputs

one for s50-cycle mains. This

bered, although most supplies-

In this case two secondaries are used to provide
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TRANSFORMER BUILDING
AT HOME

With the increasing use of lighting mains for wireless. purposes
many listeners require information on the construction of accessory

In this article W. JAMES explains the building of

mains transformers, work within the ability of any amateur

partly air and partly the insulating
material on the surface of each lamination.

These facts ought to be remembered, or
one may make the mistake of not allowing
adequate core area.

We have now discussed three factors
—supply voltage, frequency, and size of
core—and before passing on we ought
really to discuss the effect of different core
materials. It is not neeessary to enter into
details of core materials, however, as we
will assume stalloy to be the material.
This is widely used, but it will perhaps be
as well to say that the number of turns or
the cross-3ection to be employed is de-
pendent to an extent upon the charac-
teristics of the core material.

Winding Data

Now, given a stalloy core, “ow
many turns should be used for a 50-
cycle supply ? My experience teaches
me that 7 turns per volt on a ‘ore
having a cross-sectton of 1 square
inch is suitable. For safety,” one
could reckon 8 turns per volt, in
case the core is a Iittle under 1 square
inch and is not properly assembled.
Air gaps in the core are dangesous,
as they tend to reduce its effective-
ness, and if the core were poorly, put
together an exeessive current might
flow and damage the windings. It is;
therefore, essential that the laminations be
properly fitted as illustrated; but, for
safety, let us allow 8 turns per volt.

The turns per volt for other crass sections
may be ebtained by proportion. Thus, for
a core of 2 square inches 4 turns per volt
would be satisfactory, and for a small core
of half a square inch 16 turns per volt are
necessary. From these figures it follows
that for a core of ¥ square inch
the numbers of turns for various
voltages at 50 cycles would be :—

Supply Number of turns
vollage in primary

100 ... 800

200 1,600

210 o0 b 1,080

220 ... 1,760

230 ... . 1,840

240 ... ... 1,020

250 2,000

As regards frequency either
turns or cross-sectional arca
should be doubled for 25 cycles
or halved for a 100-cycle supply.

(Continued on page 198}
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WIRELESS TO LOCATE |
VALUABLE MINERALS

INCE the year 1915, sofne twenty
British patents have been secured,
largely by foreingers, for electrical under-
ground survey methods in which wireless
practice plays an interesting part.

The methods are divisible into two classes,
ground circuits used for local subterranean
exploration and radio circuits for extensive
survey, deposits of a conductive nature
as coal, water, and metallic ore being
detectable. In this article a résumé of the
representative methods with a genecral
‘scheme of operation will be given.

For small area survey a portable genera-
tor supplying a circuit with potential divi-

‘ Generolor
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minium rectifier cell, then to a neon lamp
finally to a metal probe with insulated
handle. )

Wireless methods for surveying large
tracts of land are necessarily moreelaborate.
The emitted waves must be long, for pene-
tration, but whole continents may be
explored with fair rapidity.

Waves from an aerial some 650 fect long
are sent through the earth, reaching, on
account of its curvature, a very good depth.

Semi-static Methods

Semi-static exploration is shown at a,
in Fig. 2, the transmitter being placed

Generalor

(ot Jpelen

A Simple Explanation
of the Methods used.
By Cedric W. Maishall

utilising aerial inclination to ascertain
depth as shown in Fig. 3, according to
the received signal strength.

The nature of the deposit is ascertained
by the geological formation, as far as pos-
sible, coal, water and metal being thus fairly
distinguishable, iron again being differen-
tiated by the use of magnetic detecting
devices such as the fluxmeter or compas.
apparatus.

No information is- to hand regarding
chemical or oil detection, but again, the
nature of the land is a fair indication,
though in the latter case, an opposite
reaction to conductors, using electrical
apparatus, should be obtainable.

During the war methods of submarine
detection, applicable to sunken bullion

o ! .
N were prominent and regarding such under-
Sroke GALVD: kfﬂie water exploration two methods are shown
by Fig. 4. At A, a ship is fitted with an
107151t mer 0 1 p

; P — = eleciro-magnet in the
rrove e Lartted leoo’ bows, the waves from
which pass underneath

3 4 and are received b
l ] 9 o,

Stoke Stake o -5 § Neon /0”7,0 a coil in the stern.

A ﬂ/”ﬂ//ﬁef by . 1 shows an iron-
Fig. 1 (A B and C) Three simple methods 8 D——‘@—_‘=/‘=' hulled ship wound
of exploring small areas y 7\ L£rofe with insulated wire
fm/%;’/’ﬁ Rectiter C cable connected to a

sion is used, two modifications being applic-
able.

Methods for the Amateur

Fig. 1 shows, at A, a circuit havipg four
sarthing stakes which are placed at the
corners of the ground for exploration, and a
central lead connected to a galvanometer
and a fifth earth stake or probe. Current
being’on, the ground surface is covered by
the probe, the galvo reading in-
dicating the presence and either
depth or amount of any conductive
deposit, while the area of such is
mapped, in addition, by probe
movement. B shows a more con-
venient use of the potential circuit in
which a large coil, without earthing
and with amplified telephone de-
tection takes the place of the probe
"and galvo. The circuit is first
balanced by means of a rheostat so
that no telephone hum is audible, then on
passing the coil over the ground surface,
a phone note is perceived when over a
conductive mass, the depth or amount being
registered in terms of rheostat adjustment
necessary to cancel out the note.

Amateur experimenters will realise that
the foregoing methods are easily applicable
to their gardens (!) as is the method.shown
at ¢, in which the unearthed lead of the
supply mains is connected to a lead-alu-

Tronsmilter

céef

vertically in a bore hole while the mobile
receiving apparatus is moved round the
zone of reception in diminishing circles,
as atc. At B the aerials are carried between
uniformly moving pairs of ships which
travel parallel to each other along opposite
coast lines, cr, if convenient, along rivers.
Dot signals are used and when reception is
interrupted the presence of intervening

Fig. 2.

conductive deposits is suspected, the radio
waves acting upon large conductive masses
analogously to a light beam which strikes
a mirror. The receiver signals back the
interruptiop and parties may then set out
along the communicating line with local
detectors. !

Ascertaining Depth

The property of reflection is taken
advantage of in a triangulation method

source of power, thus

forming a large cored coil, whose magnetic

flux would be easily affected by adjacent
metallic masses.

A systematic survey by electrical means

can now be described. A base line of

operation is

found by the Recerver
method of =~ _
'Fig. 2, which \\//’:.__:\\\ o4
7/ // N B\
/7 \ \
4 LY \
v \ ‘
[ 1 ¥
i1 G‘ I} ;
\\\ Tronsmier )
ANEN ////
R s
'\\ ST >
C

(A B and C) Semi-static methods of exploration

gives a belt of exploration sume 200 metres
wide.

This is then explored by two vchicles
towing insulated trailers which carry the
coil exploring apparatus of Fig. 1 and also
the triangulation installation of Fig. 3,
the latter for the intervening, the former
for the ground directly underneath ; the
vchicles move uniformly and parallel
along the .belt borders. The wvertical line

(Continued at foot of next page)
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“A.W.” TESTS OF APPARATUS

Conducted by our Technical Editor, ]. H. REYNER, B.Sc.(Hons.), A.M.LE.E.

0
o
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Neat Igranic Switch

GRANIC rpush-pull switches are well

known to readers on account of their
special action, which ensures a rapid make
and break. A quick break is a great advan-
tage for electrical work, for it prevernts
arcing and its attendant evils, such as
burnt contacts.

We have recently received for test and
report a special pattern of the Igranmic

A nezt Igraric switch

Q.M. B. push-pull switch adapted for mains
work and capable of carrying currents up
to 2 amps. continuously. The switch can
be mounted on the panel by drilling a single
kole, or, if preferred, screwed down to the
baseboard. A substantial insulated knob
is supplied in place of the usual metal
knrob, and connections are taken to metal
lugs, with soldering tags attached.

In its most essential form the operation
of the switch consists of a double-action
spring-loaded plunger, ensuring a clean
make of negligible resistance and a rapid
Lreak. The switch is pleasant to operate
and goes into position with a- reassuring
“click.” All the working parts are com-
pletely enclosed in an insulated container
and are, therefore, not liable to-damage.

Cifel Janior H.T. Elim'nator

\/ E have received for test a neat and

compact A.C. mains unit known as
the Cifel Junior. This is of the double-
wave valve-rectifier type and is intended
for delivering. 10 to 12 milliamps at 120
volts. The whole unit measures 71 in
by 4% in. by 6% in. high. The connec-~

tions and variable controls are brought
out to an insulated panel on the front
of the instrument, the eliminator being
housed in a metal case having a hgle in the
top through which the valve is inserted.

The sample we received was provided
with two input tappings either for 210 or
230 volts and two output tappings, one of
which is fixed and rated at 120 volts, while
the other is variable around 6o volts and
is intended to be used for providing the
voltage on the screen of an H.F. valve or
for the detector tap. This latter voltage is
obtained by a series-feed resistance from
the 120-volt tapping, a portion of this
resistance being variable and controlled
from the panel.

In operation we found the eliminator
quite silent when tested on a two-valve
set. The voltage on the maximum tapping
was 142 at 1o milliamps, at 120 volts the
cutput being 10 milliamps, rising somewhat

Cifel Junior H.T. eliminator

rapidly as the load was removed, the no-
load voltage being 300. Care should be
taken, therefore,. never to leave the
eliminator on unless the set is switched on
in order to avoid a high voltage, but with
this precaution the eliminator is suitable for
use on the ordinary two- or three-valve set.

This eliminator is marketed by Messrs.
Fonteyn & Co., Ltd., of 2-4-5-6, Bland-
ford Mews, Baker Street, W 1.

A Useful Portable Accessory

URNTABLES for portable sets form
an added convenience that few who

have tried them would care to relinquish.
The chief reason for their utility may be
attributed to the ease with which they
allow a set to be rotated into the optimum
plane of reception without any mnccessity
for lifting.

One of the most useful and adaptable
types of turntable is that made by Messrs.
The Benjamin Electric Co., Ltd., a sample
of which has been sent in for test. The

Benjamin portabe-set turntable

turntable itself is made of metil and has an
attractive brown crystalline finish. Four
rubber buffers are mounted on the fop
table in square formation, 5 in. apart; they
prevent damage to the woodwork of the
portable set and also grip the instrument
securely.

A particularly novel and useful feature of
the turntable is the provision of collapsible
legs, which, when in use, will hold the sét
3 in. off the ground. As the makers point
out, this is a valuable feature for outdoor
work where it is desirable to reduce the
capacity between the aerial and the earth;
also, due to the pointed ends of the legs, a
good grip is obtained on grass or soil. When
these legs are folded for indoor use, the
turntable rests on substantial rubber
buffers, thus preventing damage to furni-
ture on which it is placed. These legs and
buffers are mounted on a subsidiary turn-
table capable of rotation on the main axis"
The movement is sufficiently damped to
prevent swinging.

This is a most useful article and those
readers who ~possess portables' can be
recommended to purchase a Benjamin
turntable.

“ WIRELESS TO LOCATE VALUABLE MINERALS " (Continuea from preceding page)

having been found, drilling is
commenced with a special tool
having its point connected in circuit
with a supply and earthing so that
actual contact with conductive
material may be perceived.

vig. 3.

 Reriols.
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Triangulation method

of location - Fig. 4.

Electlro magret

(A and B) Method of submarine location
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A Weekly Programme Criticism by Sydney A. Moseley

HAT is bchind the idea of these
revised Sunday programmes? I
imagined, on reading the announcement,
“Special programme at 2z o'clock,” that
my recent protest had been of some avail.
But this *special programme’’ turned out
to be the Brookmans Park relay, and
although thousands must have been listen-
ing, all we were given were readings (plural,
Mr. Printer!) from ‘‘Silas Marner” and
some “thin’’ pianoforte solos.
Really, sometimes there is a -lack of
perspective in the 2L.0ly of ’olies.

* * *

Give us back our old orchestral concerts
at 3 o’clock, or even 2.30!

* * *

When debates are formal they are
decgdedly formal. When, on t’other hand,
an gffort is made to be informal—it becomes
chaos.

The motoring speed debate offered obvi-
ous, meat for either protagonist. It was
digpified and serious, but spoilt

1, By being too long;

2; By childish interruptions;

3. By an inability to recognise when it

was over.

* * *

In most debates there is always one who
is aggressive and over-powering and who
would like to do all the talking. Those
who heard the debate will appreciate this
point. Also, one of them said, in the
manner of the debating society, that he
had a good deal more to say, although he
had actually repeated himself ad nausewm.

I fear these debates must be shortened
and formally (and firmly) closed by the
announcer.

* * *

Mabel C. and Michael H. once more
gave us good, clean fun. The Whale is not
their  best; however, it certainly is a
good deal better than other sketches we
could name.

* * *

Good idea to give us the Edward German
programme. Mervie England, A Princess
of Kensington, Tom Jones, Henvy VIII,
and The Emerald Isle afford bright and
sparkling music.

Bransby Williams is delightfully intimate
with the ‘“mike.” With a few words he
banishes the formality of the studio and
creates that fireside atmosphere which
eludes so many artistes. His impersona-
tions are always good, but he hit the high
spots with his George Graves. That was
“George™ all right.

* »> *

Female ducttists, as my regular readers
will know, do not gain many plaudits from
me. They invariably make my speaker
rattle. But I must award a bouquet to
Oonah Mairs and Yvette Darnac for some
prettily rendered songs. The old Italian
love song, a song in Gaelic, and a dainty
I'rench melody were all good:

* * *

There is never much new about Will
Hay’s sketches, and yet they always raise
plenty of laughs. It struck me, while.lis-
tening to his latest—the one about a new
pupil named. Ewers—that it must be clever
to get so much fun out of a slight play on
words. Personally, I think Will Hay must
be seen as well as heard.

Eric Cowley as our cartoonist sees him

If Flotsam and Jetsam will give us
a change from their now well-known
repertoire, by including such a gem as
“On the Road to Mandalay,” they will
deserve well of us.

* * *

The usual fight between the dance
orchestra and the announcer continues—
the orchestra still winning. I notice that
constructive hints in these columns arc
acted upon after they have been repeated
for some months So, here’s hoping !

* * *

The orchestral concéert by the Wireless
Symphony Orchestra, conducted by Percy
Pitt (with one hand to his ear), was, as
usual, first-rate. And there were Norman
Allin, incomparable of basses, and Albert
Sammons, master of violinists.

Note to new recruits of symphony con-
certs : Don't clap between movements. 1t is
not done.

L 4 * >

Herewith a note from a dance-band
expert :—

“ Jack Padbury’s Cosmos Club Six is a
perfect example of a good small band.
I have just heard them backing a vaude-
ville show, and I imagine that they filled
the bill every bit as well as Jack Payne’s
big band. T only wish that some of the
people who say nasty things about a
saxophone would listen to Jack Padbury.”

* * *

How realistic are the words of Kipling's
song, ‘‘Boots’’ | Every ex-army man, and
everybody who has seen soldiers on the
march, must have thrilled to the sound of
Ernest Butcher singing that realistic song.

* * *

I must pay tribute to Angela Maude for
her clever turn. Here is a young lady with
talent, and I hope she gets a good many
more opportunities to appear before the
“mike.”

The French liner Paris, for a brief period
after lcaving port on her voyage to New
York, recently steered her course without
other aid than that of wireless signals.
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HE possibility of using a by-pass

circuit to cut out the interference

fronr a powerful local station was
discussed in last week’s article, which dealt
with some of the preliminary experiments
leading up to the production of the “ Brook-
man's By-pass.” As was stated in that
article, the ordinary methods of obtaining
the desired results were tried and were dis-
carded as being inadequate, and attention
was turned to the by-pass or acceptor type
of trap.

Wave-trap Dicadrantages

This consists of a tuned circuit connected
across the aerial and earth terminals of the
et in accordance with the circuit shown by
Fig. 1. Let us now consider what happens
to a signal picked up on the aerial. When it
reaches the set it has two alternative paths.
One of these is through the set itself and
the other is through the tuned circuit.
Now, the tuned circuit has a high-imped-
ance at high frequencies except those in
the neighbourhood of the resonant point.
Therefore, normally this shunt has little
effect on the signal strength, since most of
the energy passes through the receiver in
the ordinary manner.

At the resonant point, however, the
inductance and capacity tune to the par-
ticular frequency being received, and the

impedance of the shunt circuit is simply
the resistance of the coil. The effect of the

inductance is completely cancelled by the.

effect of the condenser, and we are left
simply with ‘a small resistance of a few
ohms only. This obviously acts as a heavy
short-circuit across the receiver and the
majority of energy is by-passed straight to
earth.

A lWonderful Impravement

Now, this simple type of -trap gave
extraordinarily effective results when tried
at the laboratories, which are only about

The unit is czslly attachcd to any rcceiver
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five miles from Brookmans Park. No
ordinary trap was of real use when em-
ployed with a full-sized
outdoor aerial, but this
arrangement was effect-
ive in cutting out the
transmission from
Brookmans Park com-
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Experimental

pletely. Considering
that the voltage actual-
ly induced in a full-sized
aerial system at Elstree
is in the neighbour-
| hood of one-tenth to

o4

SET

one-fifth of a volt,
this is a really

astonishing perform-
| ance. It was clear,

.su”——-

Fig. 1.

however, that the by-passing action, while
excellent for those living close to Brook-
mans Park, would be too drastic for readers
living farther afield. It was necessary to
devise something whereby the severity of
the action could be modified to suit various
requirements.

This is a problem requiring a certain
amount of ingenuity, for the action is
essentially different from that of the usual
rejector type of arrangement. In fact,
this type of trap has never come into pogu-
lar favour because of this very faslor.

found partially suc-
cessful, but alto-
gether toosevere, and
in the absence of any
satisfactory method
of controlling the
action, they were
discarded.

We examined the
theoretical action of
the trap, however
very carefully in
order to find whether
some solution of the
difficulty could not
be found, and the
answer proved so
simple that we al-
most hesitated to put
it to the test. I hope
to discuss the real
action of this by-
pass in future
articles, but it will

traps
have been made up and

[

Simple acceptor circuit

- -

This plan view shows
constru

be sufficient to point
ness of the trapping
entively by he vela
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. how simple is the
ction

out that the sharp-
action is determined
tive values of (the

inductance and con-
denser used. .

SOLVES YOUR
SELECTIVITY
PROBLEMS

"becomes very small, so that the action is
extremely sharp. On the.other hand, due
to the large induct-

If we have a small
inductance and a
large condenser, then
the trapping is very
effective, because the
high-frequency  re-
sistance of the circuit
is small; on the other
hand, the spreading
effect is somewhat
marked and stations
a considerable dis-

tance on either side

of the trapping point
will be reduced in
strength.

If, on the other
hand, we make the

-inductance very large

and the capacity cor-
respondingly small,
the width of the
band of frequencies
which is ‘by-passed

e N o ance, the high-fre-
" Aonsef quency  resistance
_g has increased. The
2,0_£,° by-passing at the
201 actual tuning point
20T is therefore not quite
T so severe and the
a1t
o
7 ' ‘0005
£FO— . . —Oo £ on sel
Fig. 2. Circuit of the * Brookman’s By-pass'*

reduction in
strength of the
station actually
being by-passed is
not so marked.

This is exactly what we
require. A reader living
close to Brookmans Park or a
similar powerful station desires a
particularly effective by-passing
action and he is prepared to put up
with a fairly broad tuning, provided the
band width is not too great. A reader
living farther away does not want such a
severe action, but does require a narrower
band width, and both of these effects are
obtained by the simple expedient of using a
larger inductance.

The Practical Trap

The form of trap as finally made up,
therefore, simply. consisted of the circuit
shown by Fig. 2, wherein we have an induc-
tance having a number of tappings so that

the best tapping for the particular require-
ments can easily be found by trial. Experi-
ments were first made with plug-in coils
of the standard two-pin type, but it was
{ound necessary to discard these, owing to
the fact that the self-capacity was too large.
Where one requires a large inductance,
only a very small capacity is necessary to
tune it, and this may be quite comparable
with the self-capacity of the coil. If this is
the case the circuit will not tune properly.
A simple solenoid coil, therefore, was made
up consisting of a single-layer winding on a
215-inch former and tappings were taken
every few turms in order to give a wide
range of selection. Thus, the best operating
condition can be found with ease and rapid-
ity, while the coil itself, even if purchased
ready made, is no more expensive than a
plug-in coil.

Construction

For the same reason it has not been found
possible to use one of the compression types
of condenser, such as the Igranic pre-set
or the Formo-densor., The minimum of

Here is the complete
¢ Brookman’s By-pass.’”’ Note
the few components required

these condensers is too high to permit of
satisfactory tuning when a large inductance
is employed, and therefore a condenser of
the normal type has been used. While this
is slightly more expensive, its advantages
more than outweigh the small extra cost.
Referring now to the construction, this
is of the simplest possible character. The
coil is the first portion to be made, and
this is done by taking a 2145 in." diameter
former 3in. long, which should be of
Paxolin, .Pirtoid, or some similar material.
First of all, drill four holes, two at each end.

|
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“THE BROOKMAN’S BY-PASS™”

(Continued from’ the preceding page)

These should be small holes, just to push
the wire through, and in the absence of a
suitable drill they may easily be made with
a sharp nail or a stout pin. Next, you will
require 1 -ounces of No. 26 s.w.g. double-
silk-covered wire. Wind this on the former
leaving a length of about 6 in. at the end
for connection to the variable condenser.
Wind on 4o turns first of all, and then take
the first tapping.

This may be done in the following man-
mer. Place the finger on the winding to
prevent it from unravelling again. Make a

Another
picture which
shows clearly the
construction of the
¢ By-pass *’ '
- L4
small loop of wire about 14 in. long and
twist this loop round two or three times.
Then, on continuing the winding, the loop
will stand clear of the winding.

Continue in this manner, taking tappings
every 20 turns, until a total of 120 turns
has been wound on. We shall thus have a
winding of 120 turns in all, with tappings
at 40, 60, 80, and roo turns. When the

20kurns each 40 lurns 26 DELC
e Y e N e\ R |

Bolfom
ofcor/

Details of Coil

winding has been completed the insulation
may be removed from the twisted portions,
thereby enabling tappings to be taken with |
the crocodile clip, as shown in the diagram.

If desired, the coil may, be obtained ready-
made from such firms as Harlie Bros.,
Wright and Weaire, etc.,_

This coil is then wired up in series with
the condenser. The condenser-is mounted
on the panel, together with four terminals
for convenience. - The top two terminals
are connected together, and so are the
bottom two. A flex lead is taken from the
left-hand top terminal, this being ter-
minated in a crocodile clip to enable it to
be attached readily to the tappings on the
coil. The bottom end of the coil is con-
nected to the fixed plates of the condenser
and the moving plates of the condenser
are connected to the bottom left-hand
terminal. In mounting the coil on the base-
board, care should be taken to see that
the 4o-turn portion is at the bottom of the
doil, so that all the tappings are at the top.

The “Brookman’s By-pass”
should be connected as shown
by Fig. 3. The aerial itself is
taken to the left-hand top ter-
minal,

“"the aerial terminal on the. set.

S8 _-taken to the left-hand bottom
¥ terminal, the right-hand bottom

earth terminal on
the set. Now tune
» in the receiver to

Brookmans Park

{or whatever station is
to be eliminated) ard
gradually rotate the dial on tte
¥ by-pass. At one particular pciat,

the strength will be found to be con-
siderably reduced, and this is ‘the actual
by-passing point.

It is best to start on a fairly low tapping.
That is te say, the crocodile clip should
first be connected to the 40-turn tap. The
tuning point will then be found fairly well
up the condenser. It will probably be
found, unless one is quite near to Brook-
mans Park, that the effect is too broad
altogether on this tap. Try the next
higher tap and carefully re-tune again.
The tuning position will be at quite a
different point farther down the dial,
owing to the fact that we have used more
inductance. The tuning, however, will be
found to be distinctly sharper.

Continue in this way, working up the
tappings, until the required amount of
by-passing is obtained. The actual cutting-
out will be found to get less as more
inductance is included, But the tuning will
be very much sharper, and on the top
tapping the greatest care has to be exer-
cised, for the tuning point will easily be
passed.

T propose to discuss the operation of this
by-pass further next week, and also to give
details of an important additional feature,
It is possible to use several of these by-

i
|'I

-

while the right-hand |
top terminal is connected to |

Similarly, the earth lead is |

terminal being taken to the |

passes, all working together without any
interference one between the other. This is
of the greatest importance, for it is possible -

- PANEL 553

=
\

&Qp Moving plates’[|-o—

BASEBOARD
6x5°

@

TAPPED COIL

@m@w
BLUEPRINT AW.2iB

The wiring diagram. A full-size Blueprint is
presented free with every copy of this issue

to arrange two units, one tuned to each of
the Brookmans Park transmissions,

N%

SET

Fig. 3.- Connections for the “ By-pass **

Approximate tuning points for 356 metres
_(using Lissen .0005 condenser) are :
Tap No. Dial Reading
b 125
85
60
45
25

AT B PR 8
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There is preserved power put into the big cells of the
Lissen battery by the Lissen Secret Process—power which
lasts for months and months and months, flowing always
steadily, noiselessly, sustainedly. Therz is never a trace
of ripple in it, never a sign of hum.

This Lissen Battery yields the purest form of current
known for radio. It keeps speech clear, gives definition
to musical notes and by the very purity of its current
individual instruments seem “spot lighted” in the way
they are made to stand out.

Next time ask firmly for a Lissen New Process Battery
and take no other. Obtainable at 10,000 radio dealers.

PRICES,
60 volt (reads 66) 7/11
100 volt (reads 108) 12/11
120 velt .. .. 15/10
Bvolt .. . 43
60 volt (Super power)13/6
100 velt (Super nower) 22/~
9 volt Grid Bias 1/3

43 volt Pocket Battery
5d. each (4,6 a doz.)
Single Ceit Torch
Battery 4d.

LISSEN LTD.,
WORPLE ROAD, ISLEWORTH, MIDDLESEX.
Factories also at Richmond (Sunfeys nah&;mon(on-

(Managing Director : T. N. €

Don’t Forget to Say That You Saw it in “A.W.”
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Weekly Tips—Constructional and Theoretical—by W. JAMES

Cutting Out Hum

UM may be introduced into a set

working off an alternating-current
supply in such a variety of ways that it
would be impossible to mention them all
here.

An instance of bad hum that I came
across only a few days ago, for example,
was traced to the voltage of the filament
supply not being correct. The valves were
of the indirectly-heated type and should
have been supplied with exactly 4 volts.
Actually, the voltage was considerably
less, and when this matter was rectified
the set worked quietly. .

This type of valve appears to need care-
ful use. Tlie manufacturers seem to em-
phasise the point that the filament voltage
must be exactly 4, because, no doubt, if
it is greater or smaller the results or work-
ing life are not up to standard.

There is one point I should like readers’
views on, and that is how these valves
behave when the supply is 25 or 33 cycles
instead of the more usual 50. Do they
work without hum?

Wanted—Gang Condensers

I must confess to some surprise that
British manufacturers seem not to tackle
the problem of the production of good
gang condensers suitable for amateur use.
Some of those that I have examined are
evidently simply two ordinary condensers,
fitted together as an after-thought.

What I want is a really good two-gang
condenser having a sturdy frame and
plates that do not bend when accidentally
touched.

Too many of our condensers are flimsy
products, and, quite frankly, I cannot go
ahead with designs until reliable products
are available. The danger of short-circuits
damaging valves can be guarded against,
'but the throwing out of the tuning cannot.

Some of the American condensers that
I have seen are excellent products, and I
know of no British ganged types to
approach them.

On or Off?

In looking over a number of commercial
mains-driven sets lately I was struck by
the absence of a visual indication that the
~ current was on.

My own set has a flash-lamp bulb wired
‘in parallel with the heaters of the A.C.

valves and is fixed behind a small coloured
window. This seems to me quité a neces-
sary fitment. Users having battery
valves generally think of the accumulator
and high-tension batteries and always
remember to switch off. Those using the
mains are quite liable to overlock the fact
that the set is on, however, unless an
indicator is fitted.

‘‘ Overworked *’ Chokes

The choke condenser output filter cir-
cuit is largely used in modern receivers,

nr+

Choke

(4
LS.
e '™
7T\ ol'z+
oLl -

A normal output arrangement. Some

interesting points about the possible

saturation of the choke are raised by
Mr. W. James

but I wonder how many amateurs could
explain the advantages which are obtained
from its use.

There is, of course, the obvious one that
the high-tension current is prevented from
passing through the windings of the loud-
speaker by the condenser marked c in the
accompanying diagram. This is a real
advantage, for not only do a number of
reproducers function better when no high-
tension .current passes through them, but
the instrument is earthed on -one side by
its connection with L.T.

Perhaps the chief advantage, however,
is that the varying currents representing
the signal being received flow through the

NEXT WEEK:
THE
HOME-CONSTRUCTOR’S
LOUD.SPEAKER

condenser and loud-speaker. At least, they
do when the inductance of the chok-: is
high enough. Therefore, the tendency for
low-frequency reaction troubles to pro-
duce distortion and motor-boating is
minimised. Many a receiving outfit would
distort very badly were it not for the out-
put filter.

The choke must have adequate induct-
ance under working conditions, or .low
notes will be lost. By this I mean that a
proportion of the currents of lower fre-
quency will pass through the choke. For
the same reason, the capacity of the con-
denser should not be too small. Also, it
should be of a type designed to withstand
at least twice the normal working voltage.

What About Your Former?

What sort of coil former do you use?
Has it good electrical properties? Many
a coil is less effective than it should be
according to its size and the wire used,
simply because the former upon which the
wire is wound is defective.

There may actually be a leakage be-
tween the terminals of the coil fitted to
the former, or perhaps the material is
such that the high-frequency losses arc
heavy. Personally, I use paxolin. This is,
I know, expensive, but in my experience
is very reliable. Ebonite is good, and so
are some of the moulded formers, but not
all. This point should receive attention,
therefore, if you are interested in coils.

Gramo-radio and A.C.

Curious results are sometimes experienced
when a pick-up is connected to_an alter-
nating-current mains set, as a hum may be
introduced, or noises made when the pick-up-
is touched.

I have in mind a set which was quite
hum-free on wireless, but which produced
hum and noise when a pick-up was con-
nected in the usual way. The long leads to
the pick-up seemed to be responsible for
part of the trouble and also the relatively
high impedance of the instrument.

Anyway, a grid leak of 100,000 ohms
joined with short leads to the input to the
valve cured the trouble so far as hum was
concerned, and earthing the metal part of
the pick-up stopped noises. Little points,
such as these are apt to be overlooked, but
I would suggest to anyone who is troubled
that the grid leak and earthing tip be tried.
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READY
RADIO

BEST-BY-BALLOT

AVAILABLE IN COMPLETE KITS OF PARTS

READY FOR IMMEDIATE DESPATCH

PRICE LIST
of all the Correct Parts.

£

1Polished oak cabinet; 16 in. by 8 in.
by 10 in., with Dase d 1

1 Rcsnston panel ebonite, 16 in. by

s.
5
8
2 Ebomte stnps 3 in. by 2'in. and
1lin by Zin. ... 1
2 Ready Radio panel brackets o 2
2 Lotus variable condensers, 000.)
microfarad. 11
1 Lissen reaction condemer 0001 4
1 Ormond 15-ohm rheostat ™. 2
1 Clarostat volume control ... 7
2 Push-pull on-off switches ... oo 2
2 Brownie slow-motion dials . 5
2 Ready Radio dual-range coﬂs—-
Q.A.T. and QS.G. .. 110
3 Sproung valve holders 0 3
1 Dubilier fixed condcnser, 0002
(with series clip) . 2
1TCC.
farad 2
1TCC. fixed wndenser, 2 micro- °
farad 3
1 Dubilier 2- mcgohm gnd leak
1 Ready Radio H.F. choke ...
1 h,ramc, type J, L.F. uans(ormer,
6-1

o v Cceocste 0w © o B

fixed con enser, 1 xmcxo-

-
=]

wvigeocoe o o

2

6

7

1 Lissen outpnt choke 2
3 Belling-Lee wander plugs, ‘G.B. +,

G.B.—land2 ... 1

12 Belling-Lee terminals, type ™M 4

1 Ready Radio partition screen g

1

[

1 Set valves (S.G., Det., Power} 2

Any of the above parts can be supplied
separately if desired.

Telephone No.:
Hop 5555
Private Exchange.

—

KITA S5 £6 16 3
KITBitur£9 19
KIT C sl £10 6 9
READY RADIO COIL

for the

BROOKMAN'S BY-PASS
Price §§€& Complete

READY RADIO IMMEDIATE
DESPATCH SERVICE

When you buy radio parts you naturally want

them quickly. You also would be happier with

the knowledge that in the- event of subsequent

difficultics you can obtain technical advice
without trouble,

TO HOME CUSTOMERS

Your goods are despatched post free in sealed
cartons or carviage paid by rail.

Note~—You can if you desire avail yourself of
the C.0.D. system,

TO OVERSEAS CUSTOMERS

All your goods are verly carefully packed for
export and insured, all

charges forward.

EASY TERMS

All Ready Radio Kits for the * Best-by-
Ballot’* can be obtained on our * No
Deposit ' terms if required.

KIT A "t 12/6
KIT B * yaeats o 16/9
KIT C * 3ttt 19/-

USE THE

READY RADIO
Q COIL

QAT 15/- QS$G 15/-
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