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A RIGID CHASSIS
THAT IS ALL ONE PIECE
Matched to
within of 1
per cent +
half a mrnfd.

 so strong that there can never
be the slightest distortion in use.
NUGANG TYPE "A" is similar to
the standard Nugang Model but with
the addition of a powerful Disc Drive.
Easily fitted-only round holes to
cut in receiver panel.

Trimmers to each stage operated
by external starwheels. Vanes wide
spaced and of heavy gauge. Special
rotor bearings ensure permanent
accuracy and give remarkably free
movement. Capacity, .0005 mfd.

NUGANG TYPE "A"
Complete with Disc Drive

Fully Semi -screened
screened. (without lid).

18/6 2 -gang 16/6
27/- 3 -gang 24/6
34,'6 4 -gang 31,6

PRECISION
INSTRUMENTS

Advertisement of lockson Brothers, (London) Ltd., 72, St. Thomas' Street,
London, S.W.I. Telephone : Hop 1837.

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

Manrjartron,

1.71,.1M1201gr etP0,.(

(The name chat means' EXCELLENCE'

osi BA Tr4.
4)).
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A. of any price!

GUARANTEE
The Edison Swan Electric Co.
Ltd. guarantees that Ediswan
Batteries are of full voltage
and capacity. Should any
Ediswan Battery fail to give
satisfactory servi ce,we under-
take to deal with customer's
complaint within 24 hours of
receipt of defective battery.

STANDARD
CAPACITY

When you buy an Ediswan battery you don't
have to take it on' trust. It has run the
gauntlet of the most exacting tests. It has been
passed as fit to bear the Ediswan Guarantee.
it's ready for a long life of good service.

Standard Capacity - 10 M, 'a

99 volts 9/- 108 volts 10:- 120 volts 11 /-
ISO volts (new type) - - - - 14,6

Also tapped Is, Q P P.

Super Capacity types - - - 20 M a
Write for your FREE Copy of "How to get the most cut

of your H.T. Battery." Full of useful data.

Guaranteed RADIO
RT. BATTERIES

The Edi;on Swan Electric
Co. Ltd. Ponders End, Middlesex

E DI SWAN- the Better Service Batteries 3.297
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QUIESCENTISE 'iheoher&ode;
Cossortmpirp MelodyMaker

The
FULL SIZE BLUE

PRINT OF CIRCUIT
MODIFIED TO

PrQUIESCENT'PUSH
PULL

The WI&WARD
MINSItgliaa

FULL SIZE
BLUEPRINT

OF CiRCLIII
MODIFIED

TO

E5CENT'PUSIA
PULL

soda

The OSRAM MUSIC MAGNET
FULL SIZE (3LUE

PRINT OF CIRCUIT
MODIFIED TO

R.17QUIESCENT-.PUSH
PULL

4%

COUPON for R.I. QUIESCENT
BROCHURE and Particulars
of Full-size Blueprints.

Post in unsealed y2d. Stamped Envelope.

NAME

ADDRESS

A.W.

and other famous circuits of recent years

QUIESCENT
CCIMPONIENTS

They are of course specified for the "Ether Searcher" and
are most reliable for efficient conversion of all existing
battery receivers.

FULL-SIZE BLUEPRINTS of many of the mast
popular circuits of recent years are issued by R.I. at 2d.
each, post free. The R.I. "Quiescent" Brochure gives full
details of the blueprints available and contains instruc-
tions and diagrams relative to conversion of existing sets
and construction of new sets on "Quiescent" lines.

Q.P.P. TRANSFORMER 0 Q.P.P. OUTPUT CHOKE
List No. D.Y. 34. Primary induc-
tance 3o henries without D.C., 20
henries with i m.a., z6 henries
with 2 in,a.

Royalty x/6 extra. 51;

List No. D.Y. 33. This choke acts as a
highly efficient auto transformer coupl ng.
It is more efficient in use than any
ordinary push-pull output 12/6transformer.

Radio Instruments Ltd., Croylon, Surrey. Phone : Thornton Heath 3211

COLVERN COMPONENTS
for the "Q.P.P 1931

ETHER SEARCHER"
The conversion of the "1931 Ether Searcher" to
Q.P.P., as described in this issue, places it to the
fore of modern receivers. Although this set
was introduced in 1931, its selectivity and quality
are still unrivalled, and the addition of Q.P.P.
now gives it the "punch" generally associated
with multi -valve A.C. receivers
The
used

following specified Colvern components must be
to ensure the designer's splendid results: -

1 Set of Matched Coils, type E.S.I. 28/6
3 Screens, type C.C.S. ... ... 3/6 each.
I Valve Screen, type V.S.... 2/9
I Switch, type S.1. 1/3

From all good radio dealers-if any diffi-
culty in obtaining write direct to makers.

FREE-Send for Radio List No. 10.

COLVERN LTD.
ESSEX

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

QUIESCENT
BLUEPRINT

FULL WIRING INSTRUCTIQNS

ita

To Listen Limited,
Publicity Dept.,

emo
Please send me FREE
BLUEPRINT and lintrue-
dons for building the
Llama S.G. Detector (Dile.
scent Push -Pull Accents.

Name

Address

MATCHED HIGH -MU
PENTODE OUTPUT
250 MILLIWATTS

All -mains Power at last for Battery users -1,250 milliwatts
output from an ordinary high-tension battery-it is
impossible to name any receiver so compact, so easy to
construct, so simple to operate, yet giving such astounding
volume as you can get from this Lissen Quiescent Circuit
with its Screen Grid Detector Valve and Matched High -mu
Pentode Output.

Lissen have designed a circuit to take the fullest advantage
of the new Quiescent Push -Pull. Lissen have produced
special new components to get the utmost out of this new
idea-new specially matched High -mu Pentode Valves,
new Q.P.P. Hypernik Transformer, special Centre Tapped
Output Feed Choke, new Dual Range Coil, new Ganged
Condenser Tuning Control Unit. Never before were so
many new features embodied in one circuit.

FREE BLUEPRINT & FULL INSTRUCTIONS
Li33en have published a BLUEPRINT and full instructions
for building this new receiver. You can obtain your copy
FREE by posting the coupon below direct to factory, or
L em your Lissen dealer, from whom the parts required
can also be obtained.

If you want to build the most powerful
and compact battery receiver ever
designed, send for this new Lissen blue-
print to -day

ISSEN
G.DETEC/-0

QUIESCENT
PUSH-PULL

_

Don't Forget to Say That You Saw it n " A, W."
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AN AMAZING MAINS SET

IF you have A .C. main; then you can't do
better than build the "Home -Lover's New

All -Electric Three  described in the centre
pages this week. It is an amazing mains set,
so efficient, easy to build, and cheap. It costs
only t7 15s. for the whole outfit (less valves),
set, mains supply unit, speaker and cabinet I

ALL GOING TO LUCERNE
LOVELY place, Lucerne I Placid lakes,

snow-capped mountain peaks, and all
that. Shortly, too, this famous Swiss resort
will become the venue of a host of Post Office
officials, when they meet in the middle of May

Also in this Issue-
FEATURES YOU SHOULD

NOT MISS
The " Home -Lover's New Ail -

Electric Three."
Pick-up Connections for Mains

and American Sets.
Radio Adventures Between

Croydon and the Cape.
Adding Q.P.P. to Your Set.
How to Use "Everybody's Home

Radiogram."
AND SPECIAL SECTION FOR
BEGINNERS-" WIRELESS

MADE EASY"

for the formulation of a new protocol to replace
our present wavelength muddle. Seeing that
a meeting of the International Broadcasting
Union would also be called, anyway, in May,
or June, the powers that be have decided to
go to Lucerne and hold their meeting while the
administrations are hammering out their
technical suggestions. In the event of an
impasse the technical people will go to the
rescue of the administrations.

SWINGS AND ROUNDABOUTS

Frequency Gains and Losses under New
Plan

WE are now a little clearer as to how the
International Broadcasting Union hopes

to gain greater frequency separation for the
adjacent wavelength high -power stations.

It is by reducing the separation of the remaining
low -power stations. Cunning, but imminent
with chaos? Well, let us give the plan, when
it comes, a fair chance. It is now hoped that
really high -power stations next to one another
in wavelength allocation will get i i kilocycles
separation This does not mean that all
existing stations will simply space themselves
out and squeeze up the low -power stations,
because part of the plan is to rearrange the
stations sq that those near in a geographical
sense will be far apart in frequency or wave-
length.

BLOW TO LAND -LINE RELAYS
UNTIL now Continental stations have inter-

changed programmes over extensive'
land -line networks at a very cheap rate, the
evening rate being charged even for the
expensive " music ' lines. -It has now been
decided by the authority re-
sponsible for these international
networks that the broadcasters
must pay more, and in future one
and a half times the day -time rate
will be charged. This can be borne
by the larger broadcasting organi-
sations but it will be rather a
blow to the smaller people. These
relays are becoming more exten-
sive every day, and as the broad-
casters insist on the high -quality
type of line it is perhaps not
unnatural that they should be
asked to pay for the privilege.
By the way, the B.B.C. will be
taking opera relays over land -
lines from Milan before the end
of the present year.

RELAYS FROM AMERICA
FEW listeners realise the variety

of channels used by the B.B.C.
when they relay an American
programme or speech, such as
the highly successful Roosevelt
effort. In addition to the Post
Office 'phone channels, of which
there are several, the B.B.C. has
its own reception at the Tatsfield
Listening Post, where short-wave
sets with automatic gain control
devices pick up several channels
and pass on the best to the Control
Room at Broadcasting House.
There the engineers have the
choice of the best that the Post
Office can offer, and the best from
Tatsfield. No wonder these relays
are improving !

SONG PLUGGING AGAIN!

The Remedy Not B.B.C.'s Task
FOLLOWING the sensational disclosures

about payments being made to broadcast
artistes and dance bands by prominent music
publishers, the B.B.C. states that it has
evidence that some artistes employed -in the
studios in every type of light entertainment
have accepted payment by. certain music
publishers to broadcast special songs. These
artistes will not be asked to broadcast again.
Evidently the publishers are getting a little
restive of this hole -in -the -corner method of
putting over their wares, because a group of
them have recently intimated that their pay-
ments to artistes are to be cut down. As the
B.B.C. points out, the remedy for this state of
affairs rests with the music publishers and not
with the B.B.C. For our part, it all seems

Miss Olive Groves, the popular broadcaster, is now
just as popular in the television programmes. Here
she is before the television photocells, with one of
the latest condenser microphones on the right

NEXT WEEK : THE TWO LATEST DEVELOPMENTS IN RADIO!
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NEWS 8-) G,OSSID  OF THE  WEEK
rather a waste of money, because only the
really good numbers gain anything from
plugging, and their merit would get them over
anyway. All the plugging in the world will
not make a " dud " number good, nor make the
public think it is.

ON WITH ' LIGHT ENTERTAINMENT
ON Mays Mr. Eric Maschwitz will take over

his ,new duties as Director of Light
Entertainment of the B.B.C. On April 28
there will be a pleasinc,6little function at the
Caf 2 Royal when Mr. Val Gielgud, the Produc-
tions Director, bids farewell to those members
of his staff who will -form the personnel of the
new department. Intb.e near future, then, it
will be a case of Eri6, .Little by Little the
lighter side of broadcasting is improved !

RAKING THE ETHER AT THE B.B.C.

Mr. Maschwitz's Assistant Gets a Nice
Big Set

TORKING under Mr. Eric Maschwitz will
V V be Mr. Arthur Brown, who has just been

equipped with a sensitive receiver to enable him
to search the Continental ether for foreign
broadcasting talent for the new Light Enter-
tainment Department. This looks as though
the new Department intends to draw upon
the world for its programmes, and not restrict
itself to the London and provincial stages.

NO MORE SPONSORED
PROGRAMMES?

What will Happen to Radio Paris on
Sundays ?
P.T.T. has officially indicated

its purchase of the Radio Paris station,
listeners must be wondering what will happen
to those sponsored programmes of gramophone
records and light music they are accustomed
to tune in on Sundays. At present we cannot
say, but the new owners take possession, so to
speak, on April r, and before that date there
will no doubt be announcements in English
from the station. Possibly the much-discussed
Luxembourg station will replace the relays from
Paris. At the moment this is sheer con-
jecture.

NOT LEAVING No. 10 JUST YET
RUMOURS that the B.B.C. is leaving the

No. so studio, the converted wharf by
Waterloo Bridge, are premature. Of course,
they will have to evacuate these premises when
Waterloo Bridge is pulled down or patched up,
but that will not be during the present year,
anyway. Soon we may expect to find the
B.B.C. advertising on these lines : Wanted, near
Broadcasting Mouse if possible, a nice light airy
barn, big enough to hold an orchestra of s r 7
players and 26o singers. Owners of halls only as
large as the Concert Studio need not apply I

ALLAYING PANIC BY RADIO
ONCE again radio has come to the rescue

in saving a nation from panic. It is
largely through President Roosevelt's reassur-
ing broadcast talks over the American chains
that the American public has weathered the
storm of the bank crisis. This is where the
microphone is being used to very good advan-
tage. An example of the opposite method of
using the microphone is the recent outpourings
of Hitler in Germany, where fiery messages
about the Polish Corridor ,dispute have been
broadcast to fan the fire of public resentment.
The League of Nations is considering what
action can be taken to put a stop to this sort
of thing.

GLADSTONE MURRAY FOR CANADA
MAJOR GLADSTONE MURRAY, the

genial diplomat of the B.B.C., has left
for Canada to advise the Canadian Broad-
casting Commission on the organisation of a
national broadcasting service for Canada.
Major Murray was specially asked to undertake
this task by the Prime Minister of Canada.
He will visit New York while on the other side,
and is expected back at Broadcasting House
in May.

BETTER DERBY COMMENTARY

FOR
the broadcast commentary on the

Derby this year the B.B.C. has secured a
place in the Grand Tier. This means that the
commentators will be able to speak without
interruption, from which they frequently
suffered in their former position in the Press
Stand.

She : " Where's that coming from ?'
He : " Albert Hall, I think ?"
She : Well, he's not half so good -as Henry 1"

DANCE
MUSIC FOR

APRIL

IN the schedule
for April the

late evening
dance music will
be very similar
to the present
month, except
that Harry Roy
will be heard on
three of the Mon-
days and Sydney
Icyte on the re-
maining Monday.
The rest of the
week is taken up
with Lew Stcne
on Tuesdays,
Roy Fox on.Wed-
ngsdays, Henry
Hall on Thurs-
days, Savoy
Orpheans a n d
Geraldo, Fridays
and Ambrose on.
Saturdays, A
hot bunch!

-Continued
MUSICAL PILGRIM'S PROGRESS
KEEN amateur students of music will be

glad to hear that Mr. J. D. N. Rorke has
now definitely fixed up a contract with the
B.B.C. for a series of twelve talks an a " Musical
Pilgrim's Progress." Mr. Rorke has the
Watford Davies microphone manner, charm-
ingly intimate, and highly informative.

AN ." 0.13." RECORD
AMBROSE has broken all dance band

records for Outside Broadcasts. Last
Saturday Ambrose and his orchestra completed
five years of uninterrupted broadcasting on

Ambrose, the
popular dance
band person-
ality who, last
Saturday,
broke all dance
band records
by completing
five years of
uninterrupted
broadcasting
on Saturday
nights from
the May Fair

Hotel

Saturday nights from the May Fair Hotel.
This is the longest period for which any dance
band has broadcast without a break.

EXTENDING THE EMPIRE SERVICE
A S mentioned last week, the B.B.C. pro-

poses' 'to extend the Indian zone pro-
gramme one hour each side of the present
schedule. This takes effect on April a. The
gap between the two African zone programmes
between 8 and 8.3o is also being filled, so that
there \trill now be a continuous programme
to South and Africa from 6 to io.3o.p.m.
By the way, as British Summer Time comes
into force on April 9 the Empire listeners to
Daventry after that date will notice an apparent
error of one hour in the chimes of Big Ben.
This will, for a time, be explained by the
Empire announcers.

AFRICA SPEAKS !
WE have previously mentioned in these

notes the B.B.C.'s desire to exchange
programmes with other parts of the Empire,
as a sort of quid pro quo for the Daventry
transmissions of the British programme to
overseas listeners. The first of these new
programmes given by the B.B.C. on
March when a descriptive commentary

relayed from Table Mountain, South Africa.
Lord Clarendon, who was the first Chairman
of the present Corporation, and who is now
Governor-General of South Africa, will in-
augurate the broadcast.

NO ROYAL COMMAND BROADCAST ?
THIS year the Royal Command performance

falls on May 22. It is certain that the
B.B.C, will not attempt to broadcast the whole
of the show, and it is possible that none of the
show will be broadcast_ So much of the show
depends, quite naturally, on visual appreciation
that, even with a commentator, the B.B.C. has
decided the material is not very suitable for
broadcasting. 'Another urgent job waiting for
television
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I. -THE "ETHER SEARCHER"
Battery users should not hesitate to take advantage of the new Q.P.P.
coupling and here instructions are given for converting a typical
battery set the ever -popular "Ether Searcher." The instructions,
however, are applicable to practically any battery -operated receiver

'11),- I COUPLING saves high-
. 1 . 1 . tension and gives battery -

riven sets an output comparable with
hat of mains driven outfits.
You will find it well worth while fitting

).P.P. to your set.
It's quite easy.

TYs is a rear view of the "Ether Searcher," showing the low -frequency
end of the set where the Q.P.P. modification is made. The position of
the detector H.F. choke is slightly changed to permit the mounting of

the new parts

A Q.P.P. output stage can be fitted to any
battery -driven set.

The Q.P.P: arrangement entirely replaces
the present power or low -frequency side of
your set. You have only to remove the
existing transformer or resistance coupling
to make provision for the two low -con-
sumption pentodes to be fitted in place of
the existing valves and to provide a suitable
Q.P.P. input transformer and an output
arrangement to match up with the pentodes.

Just to show you how easy it is to convert
a set to include Q.P.P. coupling, we have
taken one of the most popular " A .W." sets,
the 1931 "Ether Searcher," and altered the
low -frequency output to include quiescent
push-pull.

The alteration is very small and the
additional components necessary are shown
by an accompanying panel.

It will be recalled that many well -known -
components were used in the original "Ether

Searcher," and the amazing success of this
set was largely due to the excellent
selectivity provided by the special matched
set of Colvern screened coils. A J.B.
ganged condenser was used to control the
three tuning circuits, and provides remark-
able accuracy of control, None of these

components, of course, is
changed in the new Q.P.P.
layout.

It's quite cheap, you see.
And the big advantage

is that two low -consump-
tion pentodes are used in
Q.P.P. in place of the
existing triode power
valve. You will thus have
the most modern power
output stage it is possible
to devise, and so you will
bring your set up to date.

The saving in' H.T. is
remarkable.
The bias is adjusted so

that the total consumption
of the power stage when no
signals are passing is only
4 milliamperes. The drain
on your H.T. battery is
thus ruthlessly cut down.

Neither, quality nor
volume suffer. The Q.P.P.
C 0 U p -ling
makes

your battery - driven
"Ether Searcher " sound
as though it were fitted
to a very generous
mains H.T, supply.

The section of the
blueprint shown illus-
trates the new com-
ponent mounting and
the small amount of
wiring entailed.

A special Q.P.P.
transformer is used in
place of the L.F. trans-
former, originally speci-
fied for the " Searcher."

The positions of the
one or two components
(the H.F. choke for ex-
ample) are altered to
provide space for the
Q.P.P. valve holders.

www,
The details of the Q.P.P. stage can be seen from this lettered photograph
which shows the detector and power output stage with the valves inserted

Cl muteur Wire

In the main, however, the layout is kept as
closely as possibly to that originally speci-
fied. The Q.P.P, transformer has its

EXTRA COMPONENTS NEEDED for
THE Q.P.P. " ETHER SEARCHER"
CONDENSERS, FIXED

One I-mfd. (Lissen, Dubilier, T.C.C., Ferranti).
One .006 -laid. (Dubilier 070, Lissen, T.C.C.,

Ferranti).
HOLDERS, VALVE

1-Teisen valve holder (W.B., Listen, Benjamin,
Ready Radio, Tunewell, Lotus).

RESISTANCES, FIXED
1 -25,000 -ohm resistance (Erie, Dubitier).
1 -150,000 -ohm resistance (Graham Farish, Erie,

Dubilier).
SPEAKER

Fitted with Q.P.P. Transformer (Rola type
F6-PM-QPP-22A).

TRANSFORMER
One Q.P.P. transformer (R.I., Lissen, Varley,

Multitone, Peto-Scott, Ferranti).
SUNDRIES

Piece of ebonite 3 in. by 2 in.
Wire and sleeving (Lewcos)-
Terminal marked H.T. d- (Belling -Lee, Clix, Eelex).

ACCESSORIES
Cabinet (Cameo Clarion).
2 -volt accumulator (Lissen, Exide, Ever -Ready,

Fuller, Pertrix, Block).
120 -volt H.T. battery (Listen, Ever -Ready,

Drydex, Pertrix).
10 -volt G.B. battery (Lissen, Ever -Ready, Pertrix,

Drydex).
Speaker fitted with Q.P.P. transformer (Rola).

centre G.B. terminal connected through a
grid stopper resistance with the bias lead.

(Continued on next page)

A BLUEPRINT OF THE ORIGINAL FAMOUS " ETHER SEARCHER " CAN BE SUPPLIED, PRICE 1/-
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PICK-UP CONNECTIONS AND
MA ENRS

AMERICAN SETS
Pick-ups can easily be added to a battery set
where the connections are straightforward, but
you may find it puzzling to add a pick-up to a

,PICK'

KIAS I

tIZESISJANCE

IFyou have any difficulty about adding a
pick-up to your mains -driven or American

set, then these pictorial diagrams will help you.
Automatic bias is a feature of

most mains sets and it is necessary
to connect the pick-up between the
grid terminal and the earth side,
so that the bias is applied to the
grid through the pick-up.

A. The simplest connections for
a pick-up added to a mains set
having indirectly heated valves (with
automatic bias in the cathode lead)
are shown by A.

The bias resistance, with its shunt
condenser, is shown on the negative
side, while a wire is shown going
straight from the pick-up to the
grid terminal. The pick-up
disconnected when not in use (in
which case there is no need for a
switch), or a two-way switch can be
fitted with the centre pole connected

mains - driven or American - built set where the
connections are not easy to follow. This article
tells you how to wire up a gramophone pick-up

to the grid terminal. One of the other ter-
minals will then be connected to the pick-up
and the other to the wire which at present goes
to the grid terminal. The detector or first L.F.
valve should be chosen for this modification,
according to the size of the set.

B. No volume control is shown in the A
arrangement and B shows a simple wiring
scheme which you should use if a volume
control is not fitted integral with the pick-up.
The only addition, you see, is a potentiometer,
which should have a value of about 50,000
ohms.

C. A wiring scheme which is suitable for
most American sets in which a screen -grid
detector is used is shown at C. This circuit B
shows a volume control for the pick-up, a two-
way radio -gramophone switch, and a separate
grid -bias battery for the gramophone pick-up.
This cuts out any bias arrangement which

rs-ra, kR4p
COM AOL

RCK UV'
ARM

i

there may be in circuit when the set is normally
working on radio.

This arrangement is wired up in the following
way : One side of the two-way
switch is connected to the anode
terminal of the screen -grid valve
and the other side to the lead from
the coupling coil, which is normally
clamped under the anode terminal.
The centre terminal of the switch,
is taken to the " on " terminal of
the volume control " pot." The
rest of the connections to the
pick-up and bias battery are straight-
forward.

If you have a pick-up with an
integral volume control, then the
" pot " shown in C will not be
needed. With sets
no bias battery is needed and the
return side of the " pot " is then
taken to an earth point on the
chassis.

, ADDING Q.P.P. TO YOUR SET"
(Continued from preceding page)

The pentode screening grids have a r-mfd.
condenser connected between them and
earth, in order to stabilise the low -frequency
stage.

As a separate detector, high-tension
tapping is provided, there is no need for
decoupling in the detector stage.

The output of the Q.P.P. valves is taken
to a centre -tapped choke arrangement on
the special speaker specified. The centre
tapping of this choke is connected to the
third high-tension terminal to the main
no -volts supply.

A tone compensating circuit consisting of a
.006-microfarad condenser and a 25,00o -ohm
resistance in series must be connected across
the speaker input terminals.

In order to save serious alteration in the
set itself, this condenser and resistance are
not shown on the set, but are fitted across
the output terminals, or across the actual
speaker connections. The necessary parts
are shown in the list of components.

The wiring is easy to carry out. Apart
from the battery flexes, there are only the
few short rigid wire connections. These
should be done, as was the rest of the
wiring in the Ether Searcher, with rigid
wiring, enclosed in insulated sleeving.

When you have wired up the additional
parts, you can now insert the valves, con-
nect up the high-tension and proceed to

set up the Q.P.P. stage so that you get
good volume with a minimum of high
tension.

WIRES WITH
NUMBERS GO
TO SAME POINTS
AS ON ORIGINAL

SET

H.T.+ J 1 i G.B 2 .T.+3
2 H.T.+ 1 I -

(..'
4 II--A -I '006/77Eki

1 i -

TRANSm....,..- .,----1 1' 1 47 - - -; - - --- --(I--; -51, 57ozo--2:
Ls. - -1,, c 41,-

31P1

1 1

This diagram shows the modified output
arrangements in the " Ether Searcher "

conversion to Q.P.P.

The pentodes will require a larger bias than
normally and as much grid bias as possible
should be, used on the Q.P.P. grid tapping.

It is a great help if you have a milliam-
meter to ceck up the current consumption
while the Q.P.P. stage is being adjusted.
Each valve should be tested at a time, the
other being removed. The milliammeter
should not be inserted in the main negative
high-tension lead, but in the direct anode
lead to the pentode. You should bias until
the current consumed by each pentode is
not more than i y2 to 2 milliamperes, and,
of course, when both pentodes are inserted,
the total steady high-tension consumption
of- the power stage will be only 4 milli-
amperes.

The detector and screened grid. valves
can then be reinserted and the set worked
as before.

If you already have a speaker which you
intend to use in place of the special Q.P.P.
type specified, then you must have a
tapped Q.P.P. output choke of which
there are many on the market. And, of
course, the -tone corrector of .006-microfarad
condenser and 25,00o -ohms resistance must
be connected across the two anode terminals
of the choke.

The high-tension consumption of the
pentodes should be checked at intervals of
about one month or six weeks and the bias
adjusted as necessary to secure the correct
anode current value.



MARCH 2,5 1933 491 TKultear -e es

RADIO ADVENTU
cam" CROYDON AND

An interesting article describing radio
experiments carried out on the new
Empire air route between Croydon and

Cape Town.

RADIO tests are made by the operators
of the huge " Atalanta " air liners on

the new Empire air route from .Croydon
to Cape Town. This is a trip of 8,300
miles over Europe, the Mediterranean, and
the whole of Africa from north to south,
which in the new Imperial Airways liners
only takes eleven days !

The Cairo -Cape Town air route is a
difficult area for medium -wave wireless.
The African Continent, more than 4,000
miles from north to south, with the equator
as its, approximate centre line, is subject
over vast areas to severe electrical storms
which move backwards and forwards at
different seasons of the year. In the
majority of cases these disturbed areas
cover some i,000 miles of the air route at
one time, and the intensity of the electrical
disturbance is such that any , medium -
wave communication-even between fixed
ground stations-may be impossible for
considerable periods.

On the Short Waves
A Marconi expert has carried out an

extensive series of practical tests over a
period of six months, flying over the route
in aircraft specially fitted with experi-
mental wireless gear.

It was found possible by means of a
combination of short (4o -8o metres) and
medium wavelengths to establish reliable.

ground and air com-
munication over the
whole air route, with a good safety margin
always available, and also on several
occasions very long range- " D.X." com-
munication was established.

On the first test flight the engineer was
in touch with the stations along half the
African route, from Cairo,,(R.A.F. station
at Heliopolis) to Nairobi, and the interme-
diate stations, over ranges up to more than
1,30o miles. .

5,000 Miles Away!
Record long-distance communication was

established later with  the British . Post
Office station at Portishead, near Bristol,
while the_ aircraft-the Imperial Airways
flying -boat "City of Swanage"-was in the
air over the White Nile, 5,000 miles away !

Other long-distance , contacts of this
nature were also established with
Norddoich, Germany, at 5,000 miles, and
Coltano, Northern Italy, at 3,900 to ,4,000
miles, while news messages were received
from the wireless station at Miami Beach,
U.S.A.

Even when you're flying over:the " Dark
Continent" these days, you see, you're not
out of touch with the rest of the world !

An "Atalanta" air liner has just flown
from Croydon to Cairo under the charge
of Major H..G. Brackley, and its personnel,

included an
engineer to
operate t h e
medium and
short-wave
wireless gear,
together with
Marconi -
Robinson
wing coil di-
rection find-
ing 'equip-
ment.

On the me-
dium wave-
band, corn-
mun lc a tion
was main-
tained with
Malta and
with Cairo
over ranges
up to 600
miles morse
and 400 miles

Here is the radio operator in one of the Imperial Airways 'planes, using for telephony,
the voice tube when carrying out long-distance radio telephony While on short

waves the range for continuous -wave
telegraphy was more than i,000 miles and
for telephony 45o miles.

It should be possible for short-wave
enthusiasts with sensitive sets to pick
up the "Atalanta" signals.

A chain of stations for the Croydon -to -
the -Cape air liners has been started. There
are stations all through the heart of Africa
from Kampala, Uganda, to Cape Town-
all possible quarry for you if you have a
sensitive set.

This sketch -map
shows the route
of the Croydon
to the Cape
Imperial Air-
ways 'planes.
The famous
"Atalantas" run
from Cairo down

to the Cape

On one of the first flights made on the
Croydon -to -the -Cape route, very severe
electrical storms were experienced, -and
the aerial had several times to be reeled in
owing to the severe atmospherics. The
approach of a "line squall" had also to be
watched. Heavy electrical storms were
experienced white flying over the famous
Valley. of Kings, north of Luxor. There
is now an aerodrome for the Empire air
route quite close to the home' of Tut-ank-
amen.

As the African planes have talked to
Croydon while down near Cape Town, there
is every possibility of amateur reception.
of the Croydon -to -the -Cape transmissions.
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I TEN STAR CIRCUIT FEATURES ARE EMBODIED IN THE
"HOME -LOVER'S NEW ALL -ELECTRIC THREE"
FOR the benefit of readers interested in circuit technicalities, we have

analysed the circuit of the " Home -Lover's New All -electric Three-
valver," described in our centre pages this week. We can conveniently

speak of the circuit by referring to ten outstanding points.
(I) Safety. In all mains -operated

sets the question of safe working has
to be considered. You will find the
new Home -Lover's set is adequately
protected, so that there is no more
danger in using the set than thore is
in using any battery -operated set.

How has this immunity from the
fairly high voltages involved been
achieved ? Firstly by the safety
back of the cabinet. You cannot
meddle with the internal connections
of the set unless you take off the back,
and when you do that you automatic-
ally disconnect the mains input because
the mains plug is part of the back.

L_J

V "tir
TRANS"'

FUS

BAC

In addition to this wise and simple
precaution we have included twin
fuses, one on each side of the mains
input.

(2) Moving -coil loud -speaker. This
year's Home -Lover's set is notable for
the use of a moving -coil loud -speaker
in a specially economical way. You
know that a moving -coil of the
energised type has to obtain its field
winding current from the mains. We
do this in the Home -Lover's set by
placing the field winding in the smooth-
ing circuit of the rectifier. In this way
we dispense with a choke.

1-0001 CD

I TO
OF SET

MAINSITRANSPI

FIELD WINDING OF L.S.
USED AS CHOKE,)

0-7 Tro
SMOOTHED D.C. J

UNSMOOTHEDD.C.

What this means in practice is that
we save watts power. Instead of power
being wasted in a choke, this power is
used to energise the loud -speaker field
winding, which would otherwise impose
an additional load on the mains
rectifier. It is the nearest approach to
" something for nothing" in wireless.
Of course, there is a slight loss of
high-tension volts through the speaker
winding, which is of higher resistance
than a choke, but this loss is not
nearly as great as the saving in other
directions.

(3) Mains aerial. We do not wish

to over -emphasise the value of this,
especially as we are dealing with only
a three-valver with one high -frequency
stage. Nevertheless, if you live fairly
close to a regional station, say
within twenty miles, you can obtain
quite reasonable loud -speaker results
by the mains -aerial attachment.

It consists of a .000i-microfarad
fixed condenser connected between one
side of the mains transformer and the
aerial terminal of the set. Its use is
optional, and if you have any sort of
facility for an external aerial wire of
course you should not limit yourself
to the mains aerial.

(4) Electrolytic Smoothing Condensers.
of the first sets in which full use has been
great advantages of the electrolytic type
condenser. The advantages : Plenty of
inexpensive.

It is not generally appreciated that by using an
electrolytic type of condenser for the reservoir position we
avoid the bad effects of a sudden surge when switching on.
Normally the valves take a little time to heat up, and
while they are doing so the full voltage is applied to their
anodes, with the danger that the coating of the filament
may undergo a bad strain.

This is avoided by the electrolytic condenser, which
temporarily takes up the surge when switching on. All
chance of damaging the valves is therefore avoided.

This is one
made of the

of smoothing
capacity and

L ................ -  - - ....... e - 
(5) Modulation Hum Elimination. It will be found we have used two

.1-microfarad fixed condensers connected between the anodes of the mains -
valve rectifier and the earth point. This simple device eliminates a form
of mains hum that is caused by the high -frequency signal modulating the
mains and producing a so -cycle note.
On strong signals this is sometimes
quite marked. With the two condensers
fitted as suggested this hum is entirely
cut out.

(6) Variable -mu Valve. The circuit
point about the use of this type of
valve in a mains set is the arrange-
ment of the network across the high-
tension supply. Here we have taken
special care to choose the values of the
different resistances in this network so
that when the grid bias is varied the
screen -grid and anode volts remain
practically constant.

It should be noted that when this

a
C/
CNJ

H.T.O

c
CZ

t=4

HT

variable -mu is well engineered, as in
this circuit, the control of the volume
is very smooth. This is an important
advance of the present Home -Lover's
Set.

(7) Parallel -fed Transformer. No
expense has been spared to get really
good quality on this set. For this
reason we have fitted a parallel -fed
low -frequency transformer so that a
very high primary inductance is
obtained.

The low -note response of this set
is definitely an advance on the original
model. Partly this is due to the better

frequency response of the moving -coil
loud -speaker as compared with the
moving -iron type, but it is also due
in no small degree to the parallel -fed
transformer.

(8) High -frequency Coupling. To
meet the varying conditions of to -day
we have arranged to vary the coupling
capacity between the anode of the
variable -mu and the grid of the
detector valve. This variation is
obtained by a small knob working a
condenser contained within the tuned -
grid coil.

The idea is to find the best com-

promise for any given locality or for
any given reception condition and
then to leave this control alone and
work on the normal volume and
reaction controls.

This condenser performs for the
tuned -grid circuit of the detector the
same job as does the pre-set condenser
for the aerial -tuning circuit, only
within rather smaller limits, of course.

(9) Pentode Output. This year's
set has the advantage of a pentode
power valve. This gives greater ampli-
fication and greater power output,
with a better high -note reproduction.

The transformer in the speaker
chassis is fitted with a .002-microfarad condenser to limit
the high -note response which might otherwise tend to be
excessive. Another incidental advantage of the trans-
former is that feed -back is further reduced.

(io) Gramophone Pick-up. We have found by experi-
ment that there is no need for a negative bias on the
grid of the detector valve when using a pick-up, that is
when using the detector valve as a first low -frequency
amplifier. So all you have to do to obtain pick-up

rs reproduction is to connect the pick-up across the grid -
leak of the detector.

Terminals so connected are fitted to the set. Note
that when you are on radio the pick-up must be dis-
connected. Further, it is advisable to fit a potentiometer
between the pick-up and the terminals.

VARIABLE
COUPLING

FULL CONSTRUCTIONAL DETAILS ARE GIVEN ON PAGES 504 TO 506
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and all because we insisted
on keeping ahead .

The plans had all been so carefully laid, that's why everything went so smoothly. For months our
technicians had been working night and day. Factories only waiting for a word. Lorries ready to
be loaded. And then we produced the Floating Heater, within the Rigid Unit.
We invented the Rigid Unit Construction to cure microphony. We could not alter that in any way-
we must not. So we put the Floating Heater within the Rigid Unit.
Sheer mechanical strength is needed in A.C. valves to withstand the sudden expansion and
contraction inseparable from spasmodic switching on off, on-off, and through serious
percentage mains variation. This strength came with the Floating Heater. To -day, this new
principle within an established principle makes Mullard A.C. valves impervious to every kind
of strain-gives them all the mechanical perfections of the wonderful Mullard battery valve.
FLOATING HEATER WITHIN RIGID UNIT CONSTRUCTION

always at your service. You're
under no obligation whatsoever.
We help ourselves by helping you.

Technical Service Departnzent - ullardASK T.S.D. Whenever you want
advice about your set or about
your valves-ask T.S.D.-Mullard

When writing, whether your problem
is big or small, give every detail,
and address your envelope to

-T.S.D., Ref. B.A.F.

The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C. 2

THE *MASTER *VALVE
Arks

Please Mention f` it.W." When Corresponding with Advertiser,
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"THE BATTERY SET
COMES INTO ITS OWN"

This is the title of Varley's new illustrated brochure on
Q.P.P. In simple language, with stage -by -stage
diagrams, it shows you how easy and inexpensive it
is to install Q.P.P. in any existing battery set.
With Q.P.P. the battery set or battery radiogram comes
into its own. You can now get the quality and volume
previously associated with Mains apparatus only : and in
addition your running costs will be greatly reduced !
Don't fail to get your copy of the above interesting
brochure-see coupon below.
Converting your existing set to Q.P.P. is very simple
if you use Varley Components. Write for FREE
BROCHURE' The Battery Set Comes into its Own.'

Q.P.P. INPUT TRANS-
FORMER, ratio 9/I. Pri-
mary inductance 30 henrics
with no D.C., 27 henries
with 2-m/a. D.C.

Price 17/6
including royalty

Q.P.P.
OUTPUT

TRA NSCH OKE
DP37 (ratios, 3/I and 42/I)

18/6
DP38 (ratios, 3/I and 50/I)

16/5
DP39 (ratios, 3/I and 75/1)

16/5
Including royalties.

aile
(Propnerors Connal. Ltd)Y

00.1
.e I/ / To#./ Messrs. I

VARLEY,
Kingsway House,

103 Kingsway, W.C.2

/ Please send me, post free,

POST TH IS "THE PATTERY SET COMES INTO
/fr your new brochure, on Q.P.P.

COUPON /ITS OWN."
TO-DAY/,/Name

7' Address

Please Mention "A. W." When Corresponding with Advertisers
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AGAIN-
EXCLUSIVELY SPECIFIED !

Heayberd Transformer
for the "Home -Lover's
New All -electric 3 "ammumwr

Once again " Amateur Wireless " designers have shown
their confidence in Heayberd Transformers. Following
on the success of the "Melody Ranger " Transformer,
Heayberd have specially designed an enshrouded
model, for the new "Home -lover's 3," to the speci-
fication of " Amateur Wireless." Constructed from
selected materials. Terminals mounted on special
insulated top -plate. Fully tested and guaranteed.

HEAYBERD " H.L.3" TRANSFORMER
Secondary Outputs
240+240 v. 40 ma.

2 1-2v. 1 amp. and 2+2 v. 3 amps.
Price 22/ -

Guaranteed 12 months.

----POST COUPON TO -DAY --
I enclose 3d. stamps for new Handbook of Mains
Equipment. Packed with technical Tip-, Service
Hints and diagrams

lilt.

Address

A.W. 10 FINSBURY STREET,
LONDON, E.C.2

One minute from Mooreate S'etinn

The DOCTOR

OF RADIO
waPCecCve
than, far

The PIFCO Radiometer is as
essential to the radio owner as a
stethoscope is to the doctor. It

diagnoses instantly the cause
of any trouble, however
abstruse. This amazing
instrument ensures a new
standard of radio reception
by locating trouble in all its
stages. Ask to see it demon-
strated at your radio dealer's
or electrician's. If any
difficulty send P.O. direct to-

PIFCO LTD.,
High Street, MANCHESTER
or 150 Charing Cross Road,

London, W.C.2.
De Luxe Model, for Electric
Receivers, Mains Units anti

Battery Sets.

£2:2:O
Standard

asshownhere.
Sets only ta 111RIZIE/

One " Radio-
meterfor Bat- A

TA
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" POSER "
y home, one day last week,
xak a neighbour struggling
till from the station with a
Dking parcel, which turned

and -new wireless set. I was
a round later in the evening
put through its paces. On

d the family assembled in
Landing near set looking
,nscious, Mother sitting in
keeping the young son and
ith a stern eye, and Granny
sconced near the fire, look -
sly alert and alive. To cut
iort, after giving us a most
ion-including a number of

-the set was switched off,
on started on the marvels of
icular and science in general.
f the talk someone suggested
(g we should be getting into

with Mars or some of the
This brought Granny into

it always puzzles me about
said the old lady, "is how
Iy managed to find out all

my cue to say a hasty good -
the family to think the

 themselves.
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A WAY OUT
FRIEND of mine the other day got
out of a little difficulty in a very
ingenious way. He was engaged
at his desk when the telephone rang.

He reached out to lift the instrument down,
but let it slip, and the telephone fell with
as loud bang on to the floor and disem-
bowelled itself. The microphone split into
four pieces

He retrieved the instrument and placed
the receiver to his ear, and discovered that
at the other end of the line was a person
to whom he particularly wanted to speak.
Most people would have given it up as a
bad job, and simply commiserated them-
selves on the unfortunate chance which
had put the telephone out of action at this
critical moment. Not so my friend. Hav-
ing decided that the microphone was use-
less, be wasted no further time on it, but
held the earpiece in front of his mouth
and shouted into that. He then rapidly
transferred the earpiece to his ear again
and obtained his friend's reply. In fact,
he carried out an Animated conversation
for some minutes, whipping the receiver
from his ear to his mouth.

o'llurie
RECEIVER AND MICROPHONE

mEVERTHELESS, it did the trick,
and he managed to complete his
conversation satisfactorily. The

I ordinary air waves from the mouth
are capable of causing the diaphragm of
the earpiece to vibrate just the same as the
diaphragm of the microphone, and these
will induce current in the receiver coils
which are transmitted back to the tele-
phone line in the same way as with the
ordinary microphone, only, of course, not
so effectively. It is necessary rather to
shout at the instrument in order to produce
satisfactory speech at the far end.

I once heard of a signal officer in the
war who found, at a very critical moment
during an attack, that the battery on his
microphone had given out. It was essen-
tial that he communicated with head-
quarters, and that right quickly. Fortu-
nately, he remembered the same thing and
shouted into the earpiece with perfect

success. He was able to get the necessary
information through and the position was
saved. Truly, there are more ways of
killing a cat than choking it with cream.

JP.*
HAVE THEY TRIED?

T is always rather amusing when
writers in the lay papers tell us
about certain aspects of wireless of 
which they have obviously very

little first-hand experience. There are
still, for instance, some who would have us
believe that to bring in American medium -
wave stations demanded the kind of hair's
breadth tuning that we used to indulge in
on the short waves before the invention of
satisfactory slow-motion dials. Actually,
on a good night, stations like WCAU,
WIOD or WPG are easier to tune in than
Continentals such as Budapest. One
reason why they are easier is that there is
no difficulty about separating them from
other stations, for the medium waveband
is not overcrowded in the small hours.
But the chief reason is the uncanny strength
with which they come in when conditions
are favourable. Simply move your dials
slowly over the settings covering the band
between about 23o and 30o metres and, if
there are any Americans _going, you will
pick them up without the slightest trouble.
Naturally, it is advisable to make the set
sensitive, but it is unnecessary to bring it
into oscillation and to tune by the squeal.

..fgoss

A LITTLE PREVIOUS
recent stunt in the lay

papers has been the ecstatic
announcement that the cold -
emitter wireless valve had at length

been invented and that sensational results
(why are results always sensational?)
would follow. This was apropos of the
Westinghouse metal detector, the Westec-
tor, a very interesting component, but
hardly to be called a cold -emitter valve.
The Westector is a recent - development
for radio - frequency purposes of the
metal rectifier used in so many A.C. mains
power packs and battery eliminators. It
is a valve in the sense that it passes current.

PERSONALITIES IN THE- WEEK'S PROGRAMMES

YgC-erraVwow..

gqy .5007(7..;(20m,

12,113 r 0,-AAPp 29 0.023
MIL sorsa. e 10,0.4V0 B.B.f AWa ORCHEM1

HAMA. telirel44AM, Itt<
re.1).ffA



mateur 496 MA RCH 25, 1933

'S
 On Your Wavelength! (continued)

in one direction only; but so did the crystal
or the coherer, for that matter, It is
certainly not a cold emitter, because it
does not emit. What it does is to rectify
-current and not to amplify. It has many
very attractive possibilities and I expect
that we shall hear a secsod deal more of it.
One of the drawbacks originally was that
any metal -plate detector must have a far
larger capacity than the valve; but various
ingenious ways of overcoming this difficulty
have been worked out.

eV.*
NEW VALVES IN SIGHT

OR a long time now I have been
pointing out in these notes that in
this country we were hardly -keeping
up with the march of world progress

in the matter of new valve types. I
showed that one kind that we very badly
needed was the high -frequency pentode
and another the dual valve specially
designed for operating automatic volume
control. I now hear that .some makers
will be putting both of these valves
on to the market before so very long. The
ILE pentode will be a wonderful help in
super -heterodynes and the "'double diode -
triode" will be welcomed, despite its
mouthful of a name. This valve, as the
name suggests, is really two in one. There
is, first of all, the two -electrode portion
whose function is detection. It is much
less liable to introduce distortion than any
kind of triode or tetrode detector.. This
is followed by a three -electrode amplifying
part, contained within the same bulb.
Besides its application to ordinary circuits,
the double diode -triode is the very thing
for automatic volume control.

stesPei

ALL THAT GLITTERS . .
HERE is a story of the great
Chaliapine that when he received,
many years ago, his first fee for
making a gramophone record he

insisted upon payment in gold and solemnly
bit each sovereign to make quite sure !
It occurs to me that many of the younger
readers of AMATEUR WIRELESS who have
never handled, much less bitten, a sovereign
will wonder precisely what the point of the
story is. Gold is a very soft metal and
making your teeth sink into a coin was not
an uncommon test of its genuineness in
the pre-war, pre -broadcasting era. The
other day Chaliapine completed thirty
years' service with H.M.V. as a maker of
records, and to commemorate this he was
presented with one of solid gold. His old
instincts reasserting themselves, his mouth
opened, he popped in the record (or, rather,
part of it) and bit. There was that nice
squashy feeling that betokens the genuine
article, and everyone was satisfied.

4'rele
JUST A FEW TURNS

OING round one of our well-known
wireless factories the other day, I
stood and watched the fellows who
were winding the neat little H.F.

chokes that we now use. The former on to

.11.1%.9"0,

which the wire was wound had ten slots,
each of which was filled to the brim. In front
of the operator was a turn -counter, and I
was interested_to see that each slot held 325
turns. Ten times 325 is 3,230, and working
out this little sum made me think of the
bad old days when we used to do jobs of
this kind for ourselves. Many and many a
choke have I and other old hands wound
with the aid of a hand -drill fixed horizon-
tally between the jaws of a vice. Either
you discovered the gearing by ratio of the
drill and counting the turns that you made
with the crank, or you concocted a turn -
counter from an old cyclometer or some-
thing of that kind. One task I never shall
forget was winding ten thousand turns of
fine wire on to the secondary of a home-
made low -frequency transformer.

The first practical wireless book ever
published was brought out by the firm
which a little later founded " A.W." In
that book, of which I still possess a copy,
there are full instructions for making the
three L.F. transformers required for a
home -constructor's (!) five -valve set. Each
needed 2,500 turns of No. 38 d.s.c. for its
primary and ro,000 turns of No. ¢2 for its
secondary. If you have ever handled
No. 42 you can realise what kind of a task
that was. Heroes, weren't we?

4140

LOOK OUT FOR THESE
UITE a number of new big noises
will shortly be testing within the
limits of the medium waveband.
Most of them will start operations

by transmitting items after the normal
closing -down time, and that is the time to
go for them if you want to hear them in
their early days. Two which should quite
literally be going strong within the next
week or two are the new Budapest and the
new Vienna, each of which can radiate
120 kilowatts when it feels so inclined.
They will use the wavelengths of the
estisting stations and, as we already hear,
the latter pretty well, I don't, somehow,
think that the new ones will be difficult to
pick up. Other big fellows coming along
shortly are the two Brussels stations, which:
are goine up from 13 to 75 kilowatts;
Kalundborg, whose 7.5 kilowatts are to
be increased to 5o or 6o; and Madrid,
which is likely to have an output rating of
120 kilowatts. In Eastern Europe both
Bucharest and Belgrade, now quite small
stations, will blossom out into CO-
kilowatters during the summer.
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Keep the fuse as
close as possible to
the battery ter-
minals or input
flexes. Here you
can see a bulb -
type fuse mounted
close up to the
L.T. terminal
block and wired

between low-tension and K.T. negative
......  ..

 OS 0

BIG BEN'S LITTLE BROTHER
F you are passing down. Tottenham

Jib
Court Road (should I add London?
Should I add Eng.?), you may be
surprised, at the hours and quarters,

to hear what is apparently the voice of Big
Ben coming from somewhere in the sky.
Actually, it isn't Big Ben and it doesn't
come from the skies. The sounds come from
a giant amplifier-arum-loud-speaker installed
on the roof of the Marconiphone building
and the chimes are produced by an electric
clock which has been specially designed to
imitate those of its WestminsIRr big
brother. It was intended originally to
broadcast the genuine article, but the
authorities would not give permission for
this. Hence the very excellent imitation.

eVe*P
SEE HOW THEY GROW

own experimental sets always
rather amuse me. They generally
start off with the idea of complete
and utter simplicity of operation-

one tuning knob-one volume-control-one
switch. As I write I have just glanced at
one of them which was put together a few
days ago. I observe that its knobs have
now reached a total of nine and that two
pairs of terminals have somehow sprouted
on the panel. And what exactly are the
nine knobs? Reading from left to right, as
they say about photographic groups, we
have, first of all, reaction, then the radio
volume control. Next comes tuning, then
gramophone volume control, then tone
control, then Q.P.P. balancing potentio-
meter, then a special switch for throwing
into circuit a milliammeter, whose duty it
is to record the plate current of the Q.P.P.
valves. Last comes the filament switch.
Of course, I shall shortly scrap the present
model and simplify it by combining, for
instance, the radio and gramophone volume
controls. Here a ganged potentiometer will

one knob to do all the work. Other
simplifications will also be made and I shall
bring my knobs down to some modest
number. That done, I know that, do what
I will, they will start sprouting again, and
they will probably have reached a round
dozen before I undertake once mare the
pruning process. -

*WO
MODULATION HUM

N some mains sets what is knowe as
modulation hum is a good deal more
than a nuisance. The ordinaxy kind
of hum is heard only as a back -

..,round and generally makes itself notice-
able during programme intervals, being
drowned when an item is coming through.
Modulation hum, though, is a very different
pair of shoes. It is virtually inaudible
when no signal is coming through, but
increases in violence and beastliness as
soon as one does. The general causes are
lack of screening or defective insulation
somewhere in the set, and it may also be
caused by leakages to earth in the mains
themselves. Whatever the cause, modula-
tion hum is not incurable, as a rule, pro-
vided that you take steps of the right kind.

THERMION.
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T seems that the battery user is being
I catered for very thoroughly after a
period of comparative neglect. At any
rate, the latest development in battery
output valves is somewhat revolutionary.
For surely this is not an exaggerated term
to apply to a valve which gives 2 watts
output for a standing current of 4 milliamps
only. Yet this is what the new Cossor
24oB valve will do.

Actually the valve itself requires to be
associated with what is known as a
" driver " valve which consumes a further
2 or 3 milliamps, but even if we consider
the two valves together the consumption
is remarkably small for such a large power
output-an output equal to that of the
average mains set of to -day.

The Mullard people are also releasing a
somewhat similar valve (the PM2B) and
there is some talk of mains valves on
similar principles capable of giving 20
watts. Probably, the other valve manu-
facturers will soon follow suit. What has

Prospero and Ariel unveiled : Eric Gill's
sculpture at the main entrance of Broadcasting
House has now been revealed to the public, and
workmen are busy dismantling the scaffolding
on which Gill has been busy working on the

figures
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EVOLUTIONARY
VALVE DEVELOPMENT

J. H. Reyner gives first details of the remarkable Class B valve
which is likely to revolutionize battery -operated receivers

taken place to allow of this tremendous
increase in output?

The story is an interesting one. For
many years now, almost from the earliest
days of the valve, we have very carefully
avoided grid current. If the grid is made
positive, grid current will flow and therefore
for an amplifying or output valve we

Fig. 1. Operating charac'er-
istic of ordinary valve

WORKING
POINT

GRID VOLTS

always arrange that the grid shall never
be positive. A permanent bias is placed
on the valve, and the arrival of a signal
causes the grid voltage to change between
the limits of zero and approximately twice
the bias voltage.

This is illustrated on the characteristic
shown by Fig. r, which indicates quite
clearly the ordinary working point and the
limits of grid swing under the ordinary
conditions of use. The power output
which we can obtain under these circum-
stances is proportional to the maximum
value of the current,' i.e. the current at
Vs =c).

But the current at zero grid voltage is
nothing like the limit which the valve can
give. If we continue to plot the charac-
teristic on the positive side, we find that
the current goes on increasing- until it
eventually begins to "saturate " at a value
three to four times as great as the value
with zero grid volts. When saturation
occurs it means that the electrons emitted
by the filament are all being attracted to
the grid, and therefore the anode current
will not increase any further.

It is, however, quite practicable to work
up to a current three times as great as that
at zero bias. Now the power output is
proportional to the square of the current,
so that if re have three times the peak
current we obtain nine times- the power
output. An ordinary small power valve
will give about 200 milliwatts output under
ordinary conditions, so that if we can find
some means of increasing the anode current
swing in the manner we have just described
we can obtain something like 1,800
milliwatts output

So far this has been regarded as imprac-
ticable because as soon as we make the
grid positive, current commences to flow
to the grid. The effect of this is to connect
a resistance across the transformer which
is feeding the valve. Even a high -
resistance leak such as 250,000 ohms across
the secondary of our transformer will
reduce the amplification quite appreciably,
and we find that if we make the grid more
than one or two volts positive the effective
resistance of the grid -to -filament path of
the valve falls down to something below

o,000 ohms. This would act as an almost
complete short circuit on the average
transformer,!and the system would not work.

,It does not follow, however, that we
cannot re -design our input transformer to
operate successfully under these rather
different conditions. After all, in the
ordinary power valve we make the valve
deliver voltage into the loud -speaker which
has a relatively low resistance. Why can
we not do the same thing here? Scientists

H T.+
DRIVER

VALVE

Vg. 2. Circuit for

CLASS B
VALVE

Class B amplification

accordingly tried, and found that it was
successful. By designing the preceding
valve as a small power valve and using
an output transformer in place of an
intervalve transformer of the usual type,
it was quite possible to develop the voltage
across the grid of the final valve despite
the fact that this valve was taking grid
current.

This, then, is the essence of the system.
The output valve is deliberately made to
run into grid current, thereby enabling
the anode current to swing over a very
much wider range than usual, and deliver- 
ing nine or ten times as much power. The
output valve is preceded by a driver valve
which is designed, in conjunction with a
special transformer, to supply the voltage
to the output valve, and operates in fact
under the same conditions as a small power
valve.

This is a radical change in our ideas
concerning L.F. amplification. There are

(Continued at foot of page 518)
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radical Mains Working
This week PERCY W. HARRIS continues his complete series on mains working for beginners by explaining how the output
from the valve rectifier is smoothed so that all the irregularities in the high-tension supply from the mains are eliminated

I' you have 50 -cycle mains, the pulses of
direct current, which are delivered between

the centre tap of the rectifier filament heating
winding (positive) and the centre tap of the
high voltage winding (negative), will occur at
the rate of one hundred a second. The figure
is one hundred and zit fifty, because a "cycle "
counts from zero up to the maximum in one
direction, down to zero, up to maximum in
the other direction and back to zero again-
in fact, a completed cycle of changes.

Using Both Halves
We saw last week how, in our rectifier valve

and the windings, first one plate and then the
other of the valve became positive. Thus we
have, so to speak, turned round one of the
halves of each cycle and made it face in the
same direction as the other, The two halves
of the alternating current cycle, positive and
negative respectively, have been turned into
a pair of positive pulses.

FROM
RECTIFIER

)1. T
`-LARGE
CONDENSER

TO
SET

)0,

Fig. 1. A condenser helps to smooth the
rectifier output, but on its own is not
enough to prevent irregularities in the
outpdt from reaching the valves in the set

If, without any smoothing, we were to apply
these direct -current pulsations to the plate of
a valve, a loud too -cycle note -would be
produced, quite apart from anything that
happened in the grid circuit.

Our actual requirement is high-tension
voltage which must remain constant all the
time, and we want the grid to do the whole
of the controlling, varying the current flowing
in the plate circuit so ,as to give the speech or
music desired. We do not want anything else
super -imposed on that speech or music which
would inevitably be the case unless we
completely smooth our high-tension supply.

A Simple Analogy
A simple but imperfect analogy for our

smoothing process can be found by imagining
that our smoothing device is a cistern, that
our output from the smoothing device
corresponds to a pipe from the cistern going
to the household supply, and that our input
to the smoothing device is a crude pump which,
ss the lever is worked up and down, gives a
series of jerky supplies, there being one spurt
of water for each downward thrust of the
pump handle.

The cistern acts as a kind of reservoir, and
as the water flows steadily out it has not the
slightest jerk or irregularity in it. A similar
state of affairs exists in our mains unit, where
a series of jerky pulses of current is supplied

to one side of the smoothing cistern, while out
of the other comes a perfect uniform unvarying
supply of high-tension when required.

'The analogy is imperfect in many ways.
For example, if you take out the water from
the cistern more slowly than you put it in the
cistern will overflow, but in the smoothing
portion of our mains unit there is nO equivalent
of the " overflow," for as soon as the smoothing
unit becomes fully charged, its back pressure
is equal to the incoming pressure from the
rectifying valve and nothing further goes into it.

It is possible to work out a more complete
analogy than this, but one must not lose sight
of the fact that we are not so much concerned
with perfect analogies as with getting a sound
idea of how it all works I

Charging The Condenser
If now. we connect a large condenser such as

2-microfarad or more across our positive and
negative terminals, each pulse Will go to
charging this condenser, and very rapidly it
will reach the same voltage as its supply and
no more will be forced into it. The condenser
can now, if necessary, be entirely disconnected
from the rectifier circuit, and if the condenser
is a good one, it will hold its charge for a
considerable time.

We will imagine, for example, that it has
been charged at 200 volts. What now happens
if we connect a circuit across its terminals
A current will immediately start to flow, and
simultaneously the voltage will fall till the
condenser is completely discharged. The flow
of current will be smooth,. without any
pulsations, but as there is only a definite
amount of energy stored in this condenser, :the
flow will be only of a short duration and,
of course, the voltage will fall all the time.

As we desire a constant voltage and a steady
supply, this simple method of charging up a
condenser from a rectifier and then discharging
it separately through a load is obviously of
no value to us, but you will notice that we
have completely got rid of the jerk delivered
to the condenser by the rectifier circuit.

Condenser Not Enough
What we really want to do is to arrange

things so that while our smooth supply of
current is being taken out, so an, unsmooth
supply is -put in to make up for what is lost.
Why not then join up as in Fig. r, which shows
a large condenser connected both to the
rectifier supply and to our set?

This scheme is not practical, unfortunately,
as although the output to the set will .be
decidedly less "bumpy " than would be the
case if the condenser were not there, we still
get a similar trouble, for our set is connected
directly to the rectifier which is the source of
these pulses, and the effect of the condenser
is only to absorb the worst of the jerks, most
of which are passed straight on to our set.

Now very fortunately there is a device
known as a low -frequency choke which is- of
great value in our smoothing circuit. It
consists of a coil of wire sufficiently thick to

carry the current we require without undue
losses, andan iron core which adds considerably
to the inductance. If we try to push a
pulsating current through this choke, we find
that it resists any rise in the current and
similarly tends to retard the fall.

How The Choke Acts
The reason is that before the current can

flow through the choke in one direction, a
magnetic field has to be built up around the
wire and in the core, and this takes a certain
time to grow. Energy is absorbed in the
building up of this magnetic field, and once
it has reached its steady state a current can
flow with little opposition through the choke
provided it does not vary its strength.

If, however, we .suddenly try to reduce the
current flowing through the choke, this
magnetic field with the energy stared in it
starts to collapse, and in doing so generates
a voltage or pressure tending to keep the
current at its former strength. In a word,
the low -frequency choke in the smoothing
circuit tends to retard both rose and fall of
current. The amount of this tendency depends
on the amount of wire and iron in the choke.
There are thus two factors in a choke which
we have to consider for our purpose here,
its inductance or degree of retarding power
to change, and its resistance or current -
carrying capacity.

Real Smoothing
Now let us see how we can use a choke to

us towards the goal at which we are
aiming. In Fig. 2 I show the output from
our rectifier joined to a large condenser C
with a choke L in one of our output leads to
the set. We now have our first real smoothing
circuit for the condenser takes charge of the
pulses, and the choke in the lead to the set
from the condenser resists the pulses being
passed on to our receiver. The steady
discharge from the condenser to our set passes
practically unimpeded, for the choke offers no

FROM
RECTIFIER

s-/
TO

SET

Fig. 2. Real smoothing with a con-
denser and a choke arranged on the output
side of the mains rectifier as shown above.
The combined action of the choke and
condenser prevents any variation in the
set's supply, even though the input to

the rectifier is constantly changing

real opposition to it, but it resists vigorously
any rises and falls which the 'direct connection
to the rectifier might tend to give us.

DO YOU KNOW-
THAT you may find a counterpoise in

place of an ordinary earth is a help
in cutting oat interference and generally
improving performance ? This is often
the case where the earth lead direct to the
ground or to a convenient waterpipe would
have to be very long. A counterpoise
consists only of a separate wire connected
to the earth terminal, but not taken to

any earthed point. It should be arranged
immediately beneath the aerial if possible,
and should be just as carefully insulated
as the aerial wire itself.
THAT the holes through which metal
coated S.G. valves are passed in a set
should be made large enough to prevent
the valve touching the screen? This is
rather important in short-wave sets where

noises may be caused by intermittent
contact between the valve coating and the
screen.
THAT it pays to keep the business end of a
screwdriver fairly sharp ? The points of
drills should also he kept clean and sharp
and a few seconds work with a small
oilstone will save a great deal of unneces-
sary labour.
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SWITCHING YOUR
SPEAKER

IT'S such an easy matter to wire
J. up an extension speaker that
it is worth while going to the
little extra trouble of fitting the
switch to control both the speaker
near the *set and the distant one.
The sketch shows a simple
switching arrangement which is

2'

L.S.I

L.S.2

OUTPUT
very handy for controlling two
speakers wired in this way. 'A
three -position switch is required.
The centre position of the switch
puts both speakers into circuit,.
while the side positions bring
either speaker into use as required.

HOLES IN SPEAKER FRETS

PLOT the centre of the hole.
Take an odd strip of

aluminium about r in. by zo in.
and drill a small hole at one end.
Drive a nail through this hole
into the centre of the hole you
want,to cut. Mark the radius of
the circle along this. Take a
sharp -pointed knife and pierce at
this point, making a short slit.
The knife can now be made to
cut the circle by turning it with
the metal strip. When about half-
way through, take the nail from
the centre and turn the wood over.

TESTING A SET
TF when testing out the con-
 tinuity of the circuit in the set
you use the dial lamp as an
indicator, fit two lengths of flex
to the lamp -holder terminals and

-

connect a crocodile clip to one of
them in order to facilitate making
temporary connections. A bias
battery can be used as shown,
a lead with a crocodile clip being
attached to its other terminal.

A USEFUL AERIAL
THE sketch shows a very cheap

and efficient aerial which can
be used where space is too
restricted to allow of the erection

of the conventional, horizontal
wire. Two flat pieces of wood
are used to support the extreme
ends of the aerial and _at right
angles to these are bolted two
struts of square sectioned wood,
each about 4 ft. long. Egg
insulators are wired on to these
wooden supports and the aerial
wire is stretched between them.
A STATION NAME DIAL

HERE'S a good idea for
converting an ordinary

slow-motion dial into one clearly
showing the names of the stations.
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ILLUMINATING THE
RADIOGRAM

IT is rather wasteful to have a
light running all the time in

the lid of a battery -driven radio-
gram. It is a good plan to have
a switch in order automatically
to cut out the light when the lid
is shut.

The sketch shows how a simple

SUNK
SCREW

switch can be made, including a
strip of brass screwed at one end
to the lid of the radiogram. At
the other end, a small recess is
made and a ball -bearing inserted,

BALL BEARING

AN AMAZING MAINS SET-THE "HOME LOVER'S
NEW ALL -ELECTRIC THREE," DESCRIBED THIS
WEEK. IT COSTS LESS THAN £8 . TO BUILD,
INCLUDING SET, MAINS U NIT AND SPEAKER.

SEE PAGES 504-506

Cut a piece of card to fit the dial,
making its diameter about 2 in.
larger than the dial itself. On
this the names of the stations can
be written and the dial can then

be clamped to the condenser
fixing, by the one -hole fixing nut.
The long,wave stations, on the
lower side of the indicator, can
be written in red to distinguish
them. A pointer can be formed
by fixing and bending a piece of
stiff wire to the control knob as
shown in the sketch, so that there
is,a pointer both for the medium
and long -wave sections of the dial.

A track is made for the ball -
bearing in the strip of wood or
ebonite clamped to the side of the
radiogram cabinet. When the lid
is opened, the ball -bearing comes
to rest on the fixing bolt and the
contact for the switch is made.

LEAD-IN
ASTRAIGHT unjoined lead-in

is often a great advantage.
Instead of breaking the wire at
the lead-in tube, why not thread
it through? There is no risk
of a dirty joint and therefore the
resistance is kept low.

SCREWDRIVERS
IT is, unfortunately, sometimes

necessary to adjust a set with
a metal screwdriver while it is
working. Insulation tape wrap-
ped round the blade obviates all

_possibility, of accidental "shorts";
if the tape is doped with cellulose
or shellac it will not get so sticky

' as is usually the case. For volt-
ages up to about Ioo volts or so,
two coats of good cellulose enamel
will suffice without the insulation
tape. This can be made to serve
a double purpose if a nice bril-
liant colour is used, since you will
not always be losing the screw-
driver. At least, you will sooll
find it again I

entotaor

SCREENING
THE increasing use of chassis -

type sets and sets with the
baseboard covered in metal foil
is leading to a large number of
short circuits to the screen being
earthed. If the whole chassis or
screen is shellacked before fixing
the components the danger o
short circuits will be lessened,
while the metal will be kept
bright. Cellulose "dope" can be
used with equal success.
SIMPLE CHOKE FORMER

AUSEFUL former for winding
short-wave chokes can be

made as follows :--
Cut two pieces of ebonite the

same size (2 % in. by r in. is a
good size). Through the centre
of each piece cut a slot the same
width as the ebonite and half as
long. If these slots are a tight

fit the two pieces can be pushed
into one another and no other
fixing is necessary.

A NOVEL SCRIBER
ASIMPLE scriber can be made
by driving a gramophone

needle into a wooden handle,
such as a Piece of the stiffening
rod from a packet of Glazite.
The point should be driven in
first and the needle then pulled
out and the blunt end pushed in.

A SCREENING CAN
AGOOD screening can for a
valve can be made from a

cocoa tin. Screw the lid to the
baseboard, cut slots in the tin
for the leads to come through,
and you have a can complete. If
you are screening an S.G. valve,
a hole in the can will be required
for the anode lead. See that the
soldering tags on the valve -
holders do not touch the sides.

SOLDERING TO
TERMINALS

SOLDERING to a terminal stem
is often difficult on account of

the threads. In such a case a
fiat filed on the stem helps since
_you can solder on to a flat sur-
face more easily. On Belling -
Lee type " B" terminals the stein
is split. Here one leg thus formed
can be broken, off, leaving a flat
surface to solder to.



=agar Wiretes)

Balanced -armature v. Moving -coil
SIR,-I have read the letter from Radio

Service Laboratories on the above
subject with interest, as I have thrown out
three different makes (modem) of moving -
coil speakers in favour of a Blue Spot R66
model. No doubt, there are other good
balanced -armature speakers on the market.
This speaker is great, provided it is properly
mounted with the- correct chassis and a
suitable baffle.

Theoretically, good moving -coil speakers
may do everything that is claimed in Radio
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The Editor does not necessarily agree with
the views expressed by readers and does not
accept responsibility fcr the letters pub-
lished. Letters cannot be published which do
not bear the sender's full name and address

My set covers broadcast and short waves,
using super -regeneration in addition for
the latter if desired, and I have had
American stations on the above speaker at
tremendous strength, using batteries run
down to 6o volts, where moving -coil
speakers chattered and faltered.

E. L. G. (Hale).

Reception in India
SIR,-I have just read the letter of

G. R. C. in your issue of Jan. 21, 1933,
and I should like, for the benefit of readers
who may be misled, to state my experience
of radio reception in Northern India.

In my experience, medium- and long -
wave loud -speaker reception of Europe is
only possible with two or more stages of
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since the inception of wireless, and have
tried everything in India from a modest
2 -valuer to various types of super-hets.

F. K. (loth Mountain Brigade,
Northern India).

Place -name Pronunciation
your issue dated February 18,SIR,-In

W. T. (Godrer Craig) criticises the
B.B.C. announcers in the pronunciation of
three Welsh place-names. I would like to
point out to W. T. that he is almost as far
from the correct pronunciation as the
announcers in question.

The places are : Aberavon, Cymmer, and
Pontypridd, and the correct way to say
them is Aber- avvon, Kummer, and Pont -y -

The "Melody Ranger" constructed
by W.O.B. (Dundee)

MELODY RANGER PERFORMANCE
SIR,-You will be pleased to hear of the results

I have obtained with the " Melody Ranger "
receiver I won in your recent competition. The
results have been so surprising that it will be
difficult to refrain from using too many super-
latives.

When one remembers the absence of multiple -
tuned circuits, the selectivity is astonishing.
When the aerial coupling and reaction condensers
are properly adjusted, stations can be separated
which I have found it impossible to do on much
more expensive and complicated sets.

can tune in thirty-nine transmissions on the
medium waveband and eleven long without any
interference. This is really a very good per-

formance, as it is not a good place for reception
round this part of the country, and my aerial is
only about 25 feet of wire round the room.

On the short waves I have had several American
stations, Buenos Aires, Nicaragua, and a number
of Continental stations. When I first started with
this set I could not get it to oscillate on the ultra -
short band. I put it down to my poor earth
connection. I tried three different detector valves
with the same result, but was successful when"!
used an S.G. valve, as a detector just plugged in
without any anode voltage. In fact the results
were so good I use this S.G. detector on both the
short-wave bands.

The reaction control is a delight to use on all
wavebands, the set going in and out of oscillation
without any backlash. I was also surprised at the
way the two dials keep in step. These " Melody
Ranger " coils are certainly a great achievement,
especially so when one considers their tuning from
12 to 2000 metres.

The quality of reproduction is splendid. 1 am
using a Mazda P.240 output valve with Farrand
inductor speaker, and the volume on most stations
has to be turned down.

All my friends have been very impressed with
the set's performance, and several have decided
to build it. I also had two readers of " Amateur
Wireless " round who had seen the result of the
competition and wondered if it was " any good."
They soon decided that it was very good and said

they should build it. A photograph of the finished
set is enclosed.

W. 0. B. (Dundee).

A FINE ALL-ROUND SET
SIR,-I am writing as I promised to report on the

performance of the " Melody Ranger " which
I was fortunate enough to win a short while ago.

am using H.T. accumulators and a 40 -ft.
outside aerial, and my local station is the North
Regional transmitter, which is about 28 miles
away.

The set is equally successful on all four wave-
bands, and the reserve of power is really surprising.
The volume control can be turned right off for
North Regional and National, thus economising
high -tension, whilst low -power stations on the
medium waves can be tuned in at quite good
loud -speaker strength.

I am able to separate Langenberg from North
Regional and Hilversum from North National.
On the short waves I have logged quite a large
number of stations, including Buenos Aires,
Pittsburg. and Bound Brook (N.J.), the latter at
full loud -speaker strength. ' Moscow and Zeesen
also come in at great strength, Zeesen often not
needing any reaction at all.

To sum up, the " Melody Ranger " is a fine
all-round set, and I, who am very critical, am
entirely satisfied with its performance.

A. C. H. (Rotherham).

Service Laboratories' letter, but is this all
that matters?

How many moving -coil speakers (used
with batteries) stand up to " peak " pas-
sages in music, or high soprano notes when
the power is down to, say, 70 volts ? Even
with full power, in my opinion, the bass
is not true to life, however pleasing it may
be, because it appears to " float, " especially
in mains sets.

In practice, the majority of battery users,
I think, do not keep the voltage up to its
initial value, for economy's sake, and here
balanced -armature speakers of good make,
score.

H.F., and even then atmospherics render
listening almost impossible on most even-
ings.

Short-wave reception is different, but
here again for L.S. reception without
considerable mush, H.F. is essential.

May I add, in conclusion, that I have
been a radio enthusiast and experimented

The Editor invites letters from readers on
all interesting radio subjects. For the
most interesting letter published each
week a general-purpose valve or other
component to the same value will be given.

pree(dd); the dd has no equivalent in
English, the nearest approach to this
sound being the th in " the " (not.
"thee ").

In the Welsh language you spell all
words- as they sound and prdnounce all
words as they are written; you cannot
possibly go wrong, as each consonant has
one sound only and there are no silent
letters.

I would like to add that it is one of the
oldest languages in the world, and is
believed to have originated in Central
Asia.

D. D. (London, S.E.).
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ColuMbia
Super -het Seve
ALTHOUGH this set is described by

the makers as "the symbol of
luxury," the price is within the reach of
most set buyers. Which means, I sup-
pose, that luxury radio has now ceased to
be the prerogative of the plutocrat and has
become possible for the man in the street.

I like this set because it gives you such
splendid results with so little effort. Easy
to set up in the house, it immediately
works when you get it going. And works
so well that there is little to criticise and
almost everything to praise.

For a start the handsome appearance of
the cabinet work will please even the most
fastidious of set buyers. The lines are

The Columbia Super -het Seven is built for
hard usage so strong is the chassis that it
will bear the weight of an adult standing

upon it

modern and not too severe. The dimen-
sions are on the large size; but this is an
advantage for good -quality reproduction.
The overall height is i9 in., the width just
over i8 in., and the depth is 12 in.

You can see from the illustration how
neatly the controls are arranged. They
work in a powerful six -valve super -het
circuit, the seventh valve being a rectifier
for the mains supply.

Well- developed Circuit
A word on the circuit sequence.

First there is a high -frequency -
amplifying valve, a variable -mu
screen -grid. Then comes the first
detector or "mixer" valve. Injected
into this valVe's circuit is the local
oscillation to produce the super -het fre-
quency by means of a separate oscillator
valve.

Then we get a variable -mu screen -grid
for the intermediate -frequency amplifier.
This brings us to the second detector,
which. works on the anode -bend system.
This is transformer coupled to the power
valve, which is a PX4, giving to the loud-
speaker when fully loaded a maximum
undistorted power of over z watts.

The mains -rectifying valve not only
supplies all the receiving valves with anode
current, but also the energising current for
the moving -coil loud -speaker, which is
housed above the set chassis in the top part
of the cabinet.

This excellent circuit has been inter-
preted in the very best tradition of the
Hayes -factory. I ought now to tell you
something of the controls, which are a
delight to- work. For a start we have, of
course,, one -knob tuning. Few / readers
realise the care and ingenuity needed to
give one -knob control of the tuning in this
type of set, where we have band-pass
aerial tuning, first detector tuning and
oscillator condenser variation-on medium
and long waves All this is done in .this
set with a four -gang tuning condenser to
such good effect that when you turn the
knob ybu might easily imagine you were
operating a "straight" set. Can I offer
higher praise? -

Ingenious Controls
One of the best controls I have tried is

the tone control fitted to this set. It has
a wide range of frequency variation. By
its aid you can easily cut down much of
the background noise inseparable from the
reproduction of very weak stations, and
with care you can tone down the heterodyne
whistles that often attack even the strong
stations.

The volume control works well. It cuts
down the amplification of both the variable -
mu valves, thus providing a progressive
variation of the amplification without in-
troducing any audible distortion at small
volumes.

By the way, this control works on the
pick-up terminals, so that if, as I strongly
recommend you to do, you fit a pick-up
to the back of the set there is no need to go
to the trouble of fitting an external poten-
tiometer.

High -resistance speakers can be fitted
externally, up to two of them making
little or no difference to the volume out-
put.

One of the most attractive features of the
layout of the controls is the wide horizon-
tal tuning scale fitted above the tuning
control. This scale is of the roller type,
which means that the scale turns bodily
when you alter the wave -range by means of
the combination switch knob.

BRIEF SPECIFICATION
Makers: The Columbia Graphophone Co.,

Ltd.
Price : 24 guineas.
ValiPe Combination : Super -het sequence,

with PX4 power valve and U I 2 mains
rectifier. -

Power Supply : A.C. mains.
Power Consumption : 95 watts.
Type : Tablel-cabinet;set,' with mains

aerial and energised moving -coil loud-
speaker. Pick-up volume control
included. External Ioud-speakers can
be added:

Remarks : A thoroughly good super -het
set, notable for its wide range of pro-
grammes and ease of control.

IRS AAAAAAAAA 11111.

The two wavelength ranges are fully
calibrated and the markings are made easy
to read by the ingenious " flood lighting "
behind them.

I have tried out this set at two localities,
one twenty miles south of Brookmans
Park, and the other down at Dorking in
Surrey. At the latter point I was able to
get plenty of stations on the mains aerial,
which speaks well for the reserve of
power. With only a very short aerial-
about 20 feet 'of wire-and no earth, I
got so much volume from the main sta-
tions that I had to keep the volume con-
trol down.

At the.nearer point to Brookmans Park,
I could get Millalacker just clear of London
Regional. Most of the adjacent foreigners
were tuned in without appreciable side -
band splash.

Quality depends to some extent on the
adjustment of the tone control. With this
control set to maximum brilliance the
overall tone is very pleasing indeed. The
bass is rich arid :the treble is adequate;

SET TESTER.
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Successful "A.W." Sets

(I) THE "25s. TWO"

502

One of a series of brief details of the popular receivers
which have been described in previous issues of "A.W."

1
SHE "25s. Two," which was originally
described in "A.W." 5o3, is not by any'

means a makeshift set, and it is not a com-
promise in the way it works. It is an efficient
and straightforward transformer -coupled two-
valver, capable of giving good speaker repro -

WOOD STRIP AT EACH
END OF
TUBE.

GO TURNS
1.1! BB D.S.C.

50 TURI15
119280SC

LAYER
WOUND

CARDBOARD
RINGS a"
BORE X 25(a
DIA.

140 TURNS
en D.S.G.

CARDBOARD FORMER
2-DIA. X 3" LONG

Details of the simple coil are shown by this
sketch. Instructions for winding are given in

the accompanying article

duction on local stations, and two or three
leading Continental stations.

COMPONENTS
Three-ply panel, 12 in. by 6 in.
Baseboard, 12 in. by 8 in.
Three-ply terminal strip, 8 in. by 2 in.
.0005-microfarad variable condenser (Lotus, Lissen,

Polar, J.B., Telsen, Ormond, Formo, Igranic).
.0003-microfarad reaction condenser (Tolson, Readi.

Rad, Polar).
Filament switch (Sovereign, Lissen, Bulgin, Rcadi-

Rad, Wearite, Junit, Lotus, W.B.).
Dual -range coil (Readi-Rad).
Two valve holders (Lissen, W.B., Clix, BenjamSn,

Lotus, Telsen, Junit, Wearite, Bulgin).
High -frequency choke (Lissen "Disc," Peadi-Rad,

Bulgin, Wearite, Telsen, Formo).
Low -frequency transformer (Lissen " Tor ex,"

Lotus, Bulgin, Varley, Telsen, Ferranti, Graham-
Farish, R.I., Burton).

.0002-microfarad and .0003-microfarad fixed con-
dcmers (Telsen, Lissen, Formo, Ormond, T.C.C.,
Dubilier, Sovereign, Graham-Farish).

2-megohm grid leak (Lissen, Dubilier,
Graham-Farish, Telsen).

.0003-microfarad maximum pre-set aerial con-
denser (Sovereign, Formo, Ormond, R.I., Polar,
Telsen).

Seven wander plugs, three red and four black
(Eelex, Belling -Lee, Clix).

Two spade terminals, one red and one black (Eelex,
Belling -Lee, Clix).

Two sockets (Eelex, Belling -Lee, Clix).
Six brass pillar terminals (any radio shop).
Connecting wire and sleeving (Lewcos).
Three yards of thin flex (Lewcoflex).

ACCESSORIES
108 -volt H.T. battery (Listen, Drydex, Ever -Ready,

Fuller, Palaba, Pertrix).
9 -volt grid -bias battery (Lissen, Drydex, Ever -

Ready, Fuller, Palaba, Pertrix.)
2 -volt L.T. accumulator (Lissen, Pertrix, C.A.V.,

Exide, Fuller).
Speaker (Sovereign, Listen, Celestion, Telsen, Blue

Spot).

"The 25s. Two" is a
straightforward leaky -
grid, detector 'and trans-
former -coupled arrange-
ment and serves as an
ideal set to which later

modifications may be
made. An important
thing, taking the
price into considera-
tion, is the fact that
a pick-up can be
used for gramophone
reproduction, and the set is fitted
a radio -grain switching device.

Use is made of a novel coil which
combines easy wiring with good inherent
selectivity. You can buy the coil ready
made, but quite a 10t of fun can be had
from winding it yourself.

This job should be tackled before you
start mounting ;together the few other
parts which make up the "25s. Two." The
coils wound on a 2 -in. diameter piece of
paxolin or impregnated cardboard tube,

2 and a piece 3 in. long will be required.
Only one gauge of wire is used for all the
windings, which greatly simplifies matters
and less than 3 oz. of
No. 28 gauge d.s.c.
(double -silk covered
wire) will be enough
for the complete coil.

There are actually
three windings on the
former, one being for
the medium waves,

the second for the long
waves and the third for
reaction. The medium -
wave winding is wound
flat on the former, while
the long -wave and reaction
windings are bulk -wound
between grooves at the
other end of the former.
These grooves can be
made by glueing three
cardboard rings, 2 in.
bore and 2 4 in. diameter,
on to the former as shown, but a much better
job can be made of the coil if the special
bobbins obtainable are used. These are turned
out of ebonite and are simpler to fit on the
main tube. The reaction winding takes up a
i/4 -in. space between the flanges of its bobbin
and the long -wave winding a i/2 -in. space.

As all the wire is the same, and all the
turns are wound in the same direction, you
can hardly .go wrong in the construction of the
coil. The medium -wave winding consists of
sixty turns, wound side by side and with the
ends secured through little holes drilled at the
ends of, the former. The reaction winding
consists of fifty turns in the same direction,
wound on in bulk,

The long -wave section at the bottom of the
coil has 140 turns wound in the same way.

The switching is done, of course, with a plug
and socket arrangement at the top of the coil.

The rest of the constructional workings are
very straightforward as there is a three-ply
panel and therefore no extensive ebonite work
to be done. Even the terminal strip at the back
is of wood. The wiring must, of course, be
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A plan view of the set, showing how the home-made coil is mounted

with carried out in the ascending numerical order
shown on the blueprint. Start off with wire
No. y, which connects the aerial terminal to the
pre-set condenser. Check over all the wiring
before you make a first test.

Note that at the front of the set the grid
wire from the detector -valve holder is taken to
a little wander plug which can be put in either
the " gramo" or "radio" socket.

A medium -capacity H.T. battery or mains
unit giving at least 12o volts at 15 milliamps
is required to work this set to advantage. A
9 -volt grid -bias battery is required.

The detector tapping H.T.d- r is taken to
8o or loo volts on the battery or to a variable

H.F Choke

7-000.3 max.

'0002

The circuit of the "25s. Two"

0 +1

+2
L S.

control on the mains unit. The H.T.+
tapping is taken to the point of maximum
voltage on either the battery or the eliminator.
The tapping G.B.r for the pick-up is taken to
1% volts or 3 volts negative on the battery
and the G.B.2 tapping to 7% volts or 9 volts
according to the valve manufacturers' recom-
mendation for the maximum high-tension
voltage available.

Valves Originally Specified for the
" 25s. Two "

Detector.-dullard PMIHL, Mazda HL2ro,
Marconi HL2, Osrarn HL2, Cossor 2roHL,
Six -Sixty 2roFIL, Lissen HL2, Fotos BCI8,
Tungsram Hilo, Dario HF, Eta BY2o23,
Triotron HD2.

Power.-Mullard PM2A, Mazda P220, Mar-
coni LP2, Osram.LP2, Cossor 220P, Six -Sixty
22oP, Lissen LP2, Fotos BD9, Tungsram P255,
Dario SP, Eta BW1304, Triotron ZD2.

A full-size blueprint of this set and of others
to be described in this series can be obtained
from the Blueprint Department, AMATEUR
WIRELESS, 58-61 Fetter Lane, E.C.4. The print
for this set costs is., post free.

A FULL-SIZE BLUEPRINT OF THIS POPULAR SET CAN BE SUPPLIED, PRICE Is.-SEE
LIST OF BLUEPRINTS ON PAGE 524
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Two New LISSEN DUAL RANGE COILS
USED IN THE
HOME -LOVER'S

NEW

ALL -ELECTRIC 3
The designers of the 1933
Home -Lover's New All -elec-
tric Receiver have used and
specified EXCLUSIVELY the
new Lissen Unshielded Dual.
range Coil, with inbuilt vari-
able condenser for selectivity
or volume control. The wave.
band covered by these new
Lissen Coils is 190 to 560 metres
and 800 to 2,100 metres.
Selectivity is of a very high
order, and losses are excep-
tionally low. It can be said
without fear of contradiction
that these are the most effi-
cient Unshielded Dual -range
Coils available to home con-
structors to -day. That is why
" Amateur Wireless " have
used them and why YOU m!rst
specially insist upon them for
the " Home -Lover's New AM-
ekeric 3."

PRICE, complete with selec-.
tivity device

(Anode Cf. il in tl.is recei e

PRICE, without selectivity
device ..

(Aerial Cal in tl.is recc:v.ir)

5r6
11/6

LISSEN
UNSHIELDED

DUAL RANGE
COILS

OTHER LISSEN
PARTS

Also used in the
" Home -Lover's New

All -Electric 3"

Lissen Disc Type 2/.
H.F. Choke

Lissen Fixed Condensers:

.01 mid., 1 /1-.

.002 mfd.,

.0005 mfd., '4.1 LI 

Two .0001 mfd., 6d. ea.

Lissen Grid Leak, with
wire ends, 1 megohm, I/ "

Mention of "Amateur Wireless " to Advertisers will Ensure Prompt Attention
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A weekly review of new components and tests of apparatus conducted by J. H. Reyner, B.Sc., A.111.1.E.E.

MICROMESH PB1 POWER VALVE
WE have recently tested one of the new

Micromesh valves made by the Stand-
ard Telephones & Cables Ltd. This is a
small power valve known as type P.B.r.
The  electrode system which is clearly
visible through the very -lightly gettered
bulb seems fairly conventional in arrange-
ment. Very fine clearances have, been
used between the grid and filament
which probably accounts for the high
amplification factor obtained. The valve
is mounted on a normal type moulded base,
split type pins being employed.

The static characteristics of the valve
were taken and the normal parameters

Two of the already wide range of Micro -
mesh valves. The type PB1 is reported upon

obtained from these. The figures are
practically ideritical with those stated by
the makers; the amplification factor being
16, the mutual conductance 4.2 milliamps
per volt; and the impedance 3,800 ohms,
these figures being obtained with zoo volts
on the anode and zero grid volts, With
15o volts on the anode the maximum
power output obtainable was of the order
of 18o milliwatts.

The P.B.r may also be used as an inter-
mediate stage amplifier or in. some cases as
a power grid detector if a certain amount
of power is required to drive the output
stage.

The valve retails at 8s, 9d.

SILTIT
WE have recently received particulars

of a very interesting method of
improving the earth connection. For this
to be put into use it is not necessary to
discard the present tube or plate, but only
to, ensure that the wire connection to such

- is in good condition. The method consists
in burying close to the earth plate or tube
a Cartridge Containing hygroscopic chemi-
cals mixed with highly conductive metallic
compounds. The action is, roughly, as

follows : The hygroscopic chemicals attract
the moisture to themselves and keep the
earth surrounding the tube or plate in a
permanently damp condition. The metal
compounds are dissolved by the moisture,
and thus' a very low resistance connection
is formed. These cartridges are sold under
the name of Siltit, and anyone having any'
suspicion as to the performance of his
earth connection should consider the pur-
chase of one of these cartridges. The retail
price is is. 6d., and the makers the Siltit'
Co., of Birkenhead, Cheshire.

R.I. DI -FEED TRANSFORMER
WE were very interested to receive

recently one of the new R:I. Di -feed
transformers for test. As is indicated by
its name, this transformer is intended for
use in direct -feed circuits, although, of
course, it can be used in _parallel feed
circuit if required. A special nickel alloy,
iron is used for the core, and the primary

fin I I
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This curve for the R.I. Di -feed trans-
former shows the variation of effective
ratio with frequency over the whole audio

range

winding is rated to carry up to 4 milli-
amperes without undue saturation occur-
ring. The transformer is housed in a
small moulded bakelite case, which is
extended at the bottom to form a base to
facilitate mounting, and to carry the four
terminals. These latter are provided with
slots to enable tightening by means of a
screwdriver.

The transformer was tested under actual
working conditions, a 15,mo-ohm .valve
being used on the primary side. The
results of the test can be seen fvom the
chart accompanying this report, the curve
showing the variation of effective ratio with
frequency over the whole audio range.
During this test the steady anode current
through the winding was 2.7 millianiperes.

The inductance of the primary winding
with' no direct current in circuit was

approximately 26 henries, this dropping
to about 8 henries at the rated .4 milli-
amperes. Our tests indicated, however,
that it was preferable to limit the D.C. to
about half the value, as otherwise distortion
was liable to occur. Most detector valves
fall within this limit, however.- -

The retail price is 7s., which is very
reasonable in view of the performance.

A further edition of " Cue for _Number-, Some Pages from Music Hall His-
tory," will be given on April 5, and the
period to be covered "will be the war years.
These programmes are beingprepared by
Mr. L. E. Williams for broadcasting to the
West Region. -

The first of Mr. James Agate's talks on
" Stars in. Their Courses," for which
distinguished actors and actresses are to
play short scenes by way of illustration, is `
to be broadcast on April 8, the "stars"
dealt with on this occasion being Lewis
Waller, Sir Herbert Tree, Arthur Bourchier
and Dame Ellen Terry. They will speak
from gramophone records. On April 15
the artists are Sir Johnston Forbes -
Robertson and Dame Sybil Thorndike.
Sir Johnston will speak from a record and
Dame Sybil is at present in Australia, but
permission has been obtained to play a
record by her. The rest of the famous
artists represented in Mr. Agate's talks will
Visit Broadcasting House and record their
voices by Blattnerphone (Stifle Process),
expressly for the series.

Readers who are building the Short-wave
Adaptor (suitable for practically every
battery -driven set) described last week, and
wish to have a full-size blueprint, should
note that the order number of the print is
382, and not 381 as stated last week. The
print costs is., post free.

"Amateur Wireless and Radiovision." Price
Threepence. Published on Wednesdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.. 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheque:,
should be made payable to ' Bernard Jones .
Publications, Ltd.' '

General Correspondence is to, be brief and
written on one side of the paper, oply. All
sketches and drawings to be on, separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Communications should be. addressed, accord-
ing to their nature, to The Editor, The Adver
tisement Manager, or The Publisher, "Amateur
Wireless," 58-61 Fetter Line, London, E.C.4.
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FOR EVERY SET- there's a

PILOT AUTHOR KIT
CASH C.O.D -- or H.P.

PETO-SCOTT P.M. MOVING-
COIL SPEAKER

SEND

2/6
ONLY

Just pay a further 2;6 on delivery.
Balance in 5 monthly payments of
.5,6.

A permanent -magnet moving -coil unit.
Extremely sensitive. Perlect quality.
(Cash or C.O.D., Carriage Paid, 29;64

NEW BLUE SPOT PERMANENT -MAGNET MOVING- Send
COIL SPEAKER 29P.M., with input transformer. 5/2
Cash or C.O.D., Carriage Paid, 21112/6.
Balance in 6 monthly payments of 5/2. only

NEW BLUE SPOT PERMANENT -MAGNET MOVING- Send
COIL SPEAKER 45P.M., with input transformer.
Cash or C.O.D., Carriage Paid, 22/5/0.
Balance in 12 monthly payments of 4/2.

ROLA PERMANENT MAGNET MOVING -COIL
SPEAKER F.6. With Universal tapped input
transformer. Cash Price 22/9/6. Carriage Paid.
Balance In 11 monthly payments of 4/5. -

EPOCH "20 C" PERMANENT MAGNET MOVING
COIL SPEAKER. With 3 -ratio input transformer.
Cash Price £l/15/0. Carriage Paid.
Balance in 5 monthly payments of 6/5.

BLUE SPOT UNIT AND CHASSIS. Type 93 P.M.
including matched transformer. Cash Price

22/19/6.
Balance in 11 monthly payments of 5/5.

CELESTION P.P.M. PERMANENT -MAGNET MOV-
ING -COIL SPEAKER with impregnated diaphragm
and dual -impedance Input transformer. Cash
Price 22/7/6. Carriage Paid.
Balance in 11 monthly payments of 4/6.

1111 ONO 111111M MM. Mem

4/2
only

Send

416
only

Send

6/6
only

Send

5/6
only

Send

4/6
only

!SNIPS 1

FOR "A.W." READERS
; BLUE SPOT 100U Speaker and

Chassis. For high or low poweredI,Sets. Original Price £1 /12/6. Our 1 9/6
I Price (for a limited period only),
I CASH or C.O.D., Carriage Paid.

S.C. BROWN ELECTRIC PICK-UP.

I £2 15 O. Our Price (while stocks last), 1716 I

Famous for Sensitivity. List Price

I GASH or C.O.D., Carriage Paid.

R & A " CHALLENGER " PERMANENT -
MAGNET MOVING -COIL SPEAKER. With
spec.al Ferranti multi -ratio input transformer.
Cash Price, 21/15/-. Carriage Paid.
Balance in 5 monthly payments of 6/3.
ATLAS ELIMINATOR. Type A.C.241. Three tap-
pings. 3.G., Detector and Power. Output: 120
volts at 20 m/A. Cash Price 22/19/6. Carriage
Paid.

a la nee in 11 monthly payments of 5/3.

GARRARD INDUCTION GRAMOPHONE MOTOR.
For A.C. Mains. Model 202. Mounted on 12 -inch
nickel motor plate with fully automatic electric
starting and stopping. switch. Cash Price, 82/10/0.
Carriage Paid.
Balance in 11 monthly payments of 4/7.

Send

6/6
only

5/6
Send

only

Send

4/7
only

GARRARD AUTOMATIC RECORD CHANGER
for A.C. mains. Mounted on unit plate complete Send
ready for fitting in position, including Garrard .1 /6
pick-up and tone -arm. Cash Price 810,00.
Carriage Paid. only
Balance in 11 monthly payments of 1816.

HOME -LOVER'S
EN LE EWC TARL LC-

THREE
These are the Parts the Author Used
SET PORTION
1 PETO-SCOTT ready drilled ply -wood panel, 13 in. by 7 in. 2
I Pete -Scott baseboard, 10 In by 10 in. '
Aluminium foil, 10 In. by 10 in. . 1
1 LISSEN " Disc " H.F. choke .. 2
1 /MERTON Standard H.F. choke .. 4
1 LISSEN dual -range unshielded aerial coil, type 5814.. .. 4
1 LISSEN dual -range unshielded coil with selectivity control,

type 3180 . 
3 LUMEN fixed condensers; 1 each, .0005 mfel.,

.0001 -mid.
BRITISH RADIOPHONE i-mrd. 'fixed condensers .. 4
POLAR, No. 4 .0005-m1d. tuning condensers .. 8
POLAR plain black dials.. . . ..  .

2 GRAHAM PARISH .0003 -mid. bakelite di -electric variable
condeniers.

.

.. 4
2 W.E. rigid fitseboard mounting valveholders, 5 -pin  .
1 W.B. 5 -pin horizontal -mounting valvehalder ..
Erie fixed resistances -2, 20,000 ohms; 1 each, 25,000 ohms,

60,000 ohms, 350 ohms 5
I mum 1-meg grid leak .. -  
1 WEARITE combined 3 -point shorting switch, mains on-oN

switch and I0,000 -ohm potentiometer
1 R.LParaieed L.P. transformer, type DY28 8
I Aluminium screen, 51 in. by 6 in., with hole for 2.0, valve. 2

TELSEN terminal blocks.. .  . . 1
Aluminium strip, 7 in. by 11 in., screws, connecting wire,

sleeving, flex and short length of shielded wire ..

93 12
MAINS U NIT s s. d.
1 Pete -Scott Speaker Baffle and Mains unit Baseboard 3 0
2 DIIBILIER 4 -mid. electrolytic fixed condensers .. 8 0
1 MISUSER .2 -mid. fixed condenser, type BE256, centre

1 LISSEN fixed condenser
1 LISSEN .002-mfd, fixed condenser 1

1 BULGIN type F.13 combined twin fuseholder and mains

0
0
0

6
1 W.B. 4 -pin valvebolder , . 6
I ROLA type F5-2,000 mains -energised loud -speaker .. 1 7 6
1 HEAYBERD mains transformer, type 11.L.3, as specified 1 2 0

MELODY RANGER
BATTERY MODEL

KIT "A" Author's nccomprising all FIRST'"

CASH or C.O.D.components, including RE A D Y , . -
DRILLED engine -turned Aluminium Carriage Paid.

Panel as listed, but less valves and £6:6  :0
cabinet.

Or 12 monthly payments of 11/6.
',momKIT g,, As Kit KIT ,10,, As Kit .A,"

American type Oak Cabinet,
1 with Valves and' Tea.=

but with Valves, less
cabinet. Cash or C.O.D. ; with lift -up lid. Cash or C.O.D.
Carriage Paid £8 5 3 Carriage paid. £9 0 0
Or 12 monthly pay- Or 12 monthly pay-

ments of 15/3. ........ments of 16/6.1311.1

TELSEN " 325 STAR." Complete kit of parts
in sealed carton, less valves. Cash or C.O.D.,
Carriage Paid, 21/19/6.
Balance in 7 monthly payments of 5/6.
(Set of valves, add 3i6 to each of 8 payments).
TELSEN SUPER " SELECTIVE " 4. Complete
kit of Telsen parts in sealed carton. Cash or
C.O.D., Carriage Paid, 84/18/6.
Balance In 11 monthly payments of 9/-.
(Set of valves, add 5/3 to each of 12 payments).

IMPORTANT
Parts, Kits, Miscel-
laneous Compon-
ents, Finished Re-
ceivers or Acces-
sories for Cash,
C.O.D., or H.P. ou
our own system at
Easy Payments.
Send us a list Si
your wants. We will
quote you by return.

crders value
over I0/- sent
carriwie end post

charges ..aa

Send

'5/6
only

Send

9/0
only

Q PM PM CONVERSION
Mains Results from

any Battery Set.
CONTAINS 1 Q.P.P.
Transtormerl Q.P.P.Out-
put Choke, 4 Non -
Inductive Resistances, 1
Potentiometer, 2 Mans -
bridge Condensers, 2
Valve Holders, 1 Tone -
Compensating Condenser,
1 H.F. Choke, G.B. Plugs,
Wires, Screws, Flex, etc.
With FULL SIZE diagrams and constructional notes.
KIT " B " but with Valves, Cash or C.O.D., 83/17/6.
Or 12 monthly payments of 7/-.

KIT A" EtToliNtligi'gecileyd
excluding Valves, Cabinet,

Power Unit and Speaker. Cash or C.O.D., Carriage Paid.

£3- 12 6
Or 12 monthly payments of 6/10.

MAINS UNIT KIT
Author's Kit of First
Specified Parts for Mains
Unit only, with Speaker,
less Valves. Cash or
C.O.D., Carriage Paid.

£3 -10-0
Or 12 monthly payments
of 6/5.

e

COMPLETE KIT
Includes Kit "A," Mains
Unit Kit and 4 specified
Valves. Cash or C.O.D.,
Carriage Paid.

£10-7-6
Or 12 monthly payments
of 19/-.

PILOT STRUCTAK IT
Comprising Peto-Scott ready -drilled 3 -ply wood
Panel, Baseboard. and Speaker Baffle, 1 Aluminium
screen cut out for S.G. Valve, Foil, Aluminium Strip,
Screws, Wire, Flex, etc., for Baseboard and Panel
assembly of Home -Lover's New All -Electric Three.
In sealed Carton.
Cash or C.O.D., Carriage Paid 10/6

PILOT
KIT

CASH or C.O.D.
Carriage Paid

4216
or 8 monthly
payments of

6

TELSEN " SUPER 6." Complete kit of Telsen Send
parts in sealed carton. Cash or C.O.D., Carriage 10 ft
Paid, 15118/6. /
Balance in 11 monthly payments of 10/10. only
(Set of valves, add 7/5 to each of 12 payments).
TELSEN " ALL -MAINS 8.(1.3." Complete kit Send
of Telsen parts in sealed carton. For A.C. 12/8mains only. Cash or C.O.D., Carriage Paid,
86/18/6. only

Balance in 11 monthly payments of 12/5.
(Set of valves, add 5/7 to each of 12 payments).

111=11110 Il
PETO-SCOTT CO. LTD., 77 City Rd. London. E.C.1.

West End Showrooms: 62 High Holborn, London, W.C.I.

Dear Sirs, Please send me CASH/C.O.D./H.P

INAME

'ADDRESS

for which I enclose s.

Tel.: Clerkenwell 94077
Tel,: Holborn 3248 I

d. CASH/H.P. Deposit.

L_ 1111MIIM 111=11 MEM. 01/1
A.W. 25/3/33

Send fa 7tee It antsauctumed awilit
NEW REVOLUTIONARY Q.P.P. KIT SET

You will Help Yourself and Help Us By Mentioning "A.W." to Advertisers
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The records reviewed below are a careful selection- of the best of the recent issues. It will be
noted that criticism is chiefly devoted to the treatment of the music and quality of recording

rather than the actual composition

ORCHESTRAL RECORDS
Morning Papers and Du and Du, as. 6d. H.M.V. B3898

Splendid ! Two of the most popular of Strauss melodies. And
how delightfully played by the Marek Weber's Orchestra !

Love Songs (J. Strauss), 4s. H.M.V. C2339
This performance may best be described as "rich." I should
have preferred a little less opulence in such a theme than the
Vienna Philharmonic bestow.

That Pair of Matchless Eyes and I'll Give You Away to God, as. 6d.
H.M.V. B4135

This Hungarian Gypsy Band make their strings positively sob!
Two very quaint pieces.

Passepied and Pavane, as. 6d. H.M.V. B4237
Most people know these-from Delibes' "Le Roi s'amuse." They
are by the L.S.O., and the stately grace of (2) is really delightful.

Der Freischlitz-Potpourri, 45. H.M.V. C2506
Weber by Weber-Marek, that is. I'll pass this one, with pleasure.

Brandenburg Concerto No. 2 in F major, 7s.
DECCA -POLYDOR LY6061-2

This is not so well known as the popular No. 2. Here it is done
by the Berlin Philharmonic Orchestra with fine balance through-
out. The piece is for trumpet, oboe, flute and violin, each of
which is well played. The slow _movement in Side 3 is the gem
really.

Mon Cabot and Ce Sont Vos Jolis Yeux, 2s. DECCA F3310
Two very neat and pleasant little numbers by Rene Presenti's
Orchestra. There aren't half enough of these jolly teatime pieces
and I am sure everybody will like these.

EI Relicario and The Golden Musical Box, is. 6d. BRDCST 3277
The Commodore's latest contribution. The first well-known piece
has the correct dash, whilst the second is well enough.

BAND RECORDS
El Abanico and Under the Banner of Victory, is. 6d.

REGAL ZONO MR749
By massed brass bands. A really magnificent performance. Every
phrase of it is a real thrill.

DANCE RECORDS
Roll Along, Kentucky Moon and Ich Liebe Dich, My Dear, 2s. 6d.

H.M.V. B6307
By the new Mayfair Dance Orchestra. The first (waltz) is miles
ahead of the other.

Mighty River and One Little Word Led to Another, as. 6d.
BRUNSWICK 1385

The Casahoma Orchestra are pretty sound in these two fox-trots.
Ile vocals, however, are poor.

Always in My Heart and Strange Interlude, 2S. 6d. BRUNSWICK 1414
- These two fox-trots are splendidly done by Anson Week's
Orchestra. They take no undue liberties and have a vocalist.

I Don't Want to Go to Bed, Lying in the Hay,- Yes, Mr. Brown and
Dreaming, is. 6d. BRDCST FOURTUNE 501

The first two are by the Rhythm Rascals, and the other two by
the Blue Mountaineers. Without doubt, all are. competent
performances.

That's Certain, Let's Put Out the Lights, Don't Say Good-bye and
You, Just You 4 in 1, No. 22

Pair (a) by Rudy Statria's Band, and (b) by The Fifteen Crimson
Dominoes. All are first-rate in every way with good vocals.

Every Woman Thinks She Wants to Wander and When Anybody
Plays or Sings, as. 6d. COL CB550

Here is dance music of the most, brilliant kind and-the music
is by Oscar Strauss. They are both from "Mother of Pearl."

Love is the Sweetest Thing and You'll Always Be the Same Sweetheart
is. 6d. REGAL ZONO MR787

By the Midnight Minstrels. This is a competent band (leaning
a bit heavily to brass for these two, perhaps) and they play well.

Poema and Tahiti, is. 6d. REGAL ZONO MR808
The performance of these tangos bears the stamp of the real
import. The CirqueSta Posenti are a capable little lot, and have
a very atmospheric lady vocalist.

VOCAL RECORDS
Melodies of Robert Burns, 4s. H.M.V. C2511

A very pleasant, clean performance of some nine of the poet's
best. The soloists of the Light  Opera Company sing very well
indeed.

The World Laughs On and Red Lips Unktssed, as. 6d.. H.M.V. B4335
Eric Bertner (tenor) has just the voice for these two Songs from
"A Kiss in Spring." Quite a safe record.

By the Weser (Pressel) and On the Water (Schubert), 2s. 6d.
DECCA POLYDOR DE7020

Two more delightful lieder by . Scheusnus. The first has that
typically German festive spirit ; the second is, of course, one of
Schubert's best-known songs. They are superbly sung and have
an accompaniment by theBerlin State Opera Orchestra.

The Rose of Tralee and The Snowy -Breasted Pearl, as. DECCA F3379
ByTitterton. His singing of the first is much the better, and so
it his diction. This is not to decry the second : it is merely a
matter of compaxisort

I Want to Go to Idaho and That's Just Like Heaven to Me, is.
BRDCST 930

By G. H, Elliott, of course. Anybody collecting coon songs of
a generation ago can safely collect this one.

Sigh No More, Ladies and Come Back to Erin, Is. 3d.
PANACHORD 25371

I Like the voice of William Watt (tenor). He has no tricks, and
good diction.

INSTRUMENTAL RECORDS
. Sicilian Mariners and The Magic Harp, 4S. H.M.V. C2453

This record has a melancholy interest-it is a posthumous issue
of Arthur Meale's performance on the organ of the Central Hall,
Westminster.

MISCELLANEOUS RECORDS
The Black -Hand Gang, is. BRDCST 925

Wee Georgie Wood in a good little sketch. The confession that
he broke the police station window is really excellent.

Let's Have a Party and Let's All Be Fairies, is. 3d. Imp 2812
By the Leslies Holmes and Sarony respectively. Well done, both.
I like the first better.

In a Shanty in Old Shanty Town and While We Danced at the Mardi
Gras, is. 3d. Imp 2808

The guitar twangings of Roy Smeck's Vita Trio are languorously
pleasing.

Songbird Yodel and. Happy Hawaiian Blues, is. 3d.
PANACHORD 25393

Some good guitar playing by the Hawaiian Song Birds.
Petite Mimi Waltz and Valse La Reine, is. 3d. STERNO 1100

Zigano's Accordeon Band play these splendidly. The tunes are
quite good in their class.

Hawaiian Eyes and Aloha, Sunset Land, is. 6d. REGAL-ZONO MR783
An excellent eighteenpennyworth of Hawaiian atmosphere. By
Jose Nortnan's Novelty Band.
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BOLAMOcFrEicLe f5 P62000

Used and Recommended for the

HOME LOVER'S
ALL -ELECTRIC THREE

Made in Europe's best -equipped speaker factory, backed
by years of scientific research and practical experience,
Rola speakers have achieved an unequalled reputation
for consistent quality and realistic reproduction. See
that your set is Rola equipped ... write for folder to -day.

°EXTENSION SPEAKERS
There is a correct Rola Extension Speaker for practically
all British Radio Receivers. Write for list.

THE BRITISH ROLA CO., LTD.,
Brondesbury Works,

179 HIGH ROAD, KILBURN, N.W.6.
Tekphone : Maida Vale 5017-8-9.

Rola speakers have been selected by the Designers of the following
"Constructor Sets."

' AMATEUR WIRELESS ""PiTSH-PUSE AMPLIFIER."
Rola Type F6-PM-QPP-22A - - - - -

" AMATEUR WIRELESS " "JAMES PUSH -PUSH 3."
Rola Type F6 -PM - - - - - ... 49/6.. 49/6

"AMATEUR WIRELESS" "EVERYBODY'S HOME RADIOGRAM."Rola Type F6 -PM . I .... - - - - - 4916

AMATEUR WIRELESS" "HOME -STATION A.C.2."
Rola Type F5-PMP - - - ...

AMATEUR WIRELESS " "NEW CENTURY SUPER."
Rola Type F5 -PM - - - 7 -

"SUNDAY EXPRESS" "S.G.2 RADIOGRAM."
Ro!a Type F6 -PM -1 - - -

32/6

32/6

- - , 49/6

"WIRELESS WORLD "-" MODERN A.C. QUALITY AMPLIFIER."
Rola Dual Balanced Pair consisting of one F6-2500 and one F7-250
Speaker with 00B Transformer - - - - - E4 5 G

" WIRELESS WORLD" " A.G. MONODIAL SUPER."
Rola Type F6-2.500 - -  - - - - - - - 35/.
or Dual Balanced Pair F6-2500 and Fl -PM with class 0013 Transformer £4 12 6

"WIRELESS WORLD" "MODERN STRAIGHT FIVE AMPLIFIER."
Same as A.C. Mondial Super.

" WIRELESS WORLD " " BABY SUPER."
Rola Type F6 -P2500 - - ---- 35/ -

"WIRELESS CONSTRUCTOR" "A.C. S.T.400."
Rola Special Model F6-5.1.400 - --- -- 35/-

" WIRELESS MAGAZINE" " WORDS AND MUSIC RADIOGRAM
DE LUXE."
Rola Type F5 -PM 32/4

"WIRELESS MAGAZINE" "A.C. QUALITY GEM."
Rola Type F6 -P2000 - - - - ..... 35/ -

WIRELESS MAGAZINE" "WORDS AND MUSIC Q.P.P.
RADIOGRAM."
Rola Type F5 -PM

10 LA
SPEAKERS

kr better
Radio Receptiwz

32/4

TaN SALAMMONkc
H.T. BATTERIES

FOR

E IV E RS
A COMPLETE RANGE FOR QUIESCENT

PUSH-PULL CIRCUITS
120 -VOLT Pertrix Battery, tapped at -0, 50, 60, 64, 69,
75, 100, 110, and then at every I volts to 120 volts. A
15 -volt G.B. section is included in the same carton.

130 -VOLT Fertrix Battery, tapped at -0, 50, 60, 641, 69,
75, ICO, 120, and then at every 1-1- volts to 130 volts. An
18 -volt G.B. section is included in the same carton.

150 -VOLT Pertrix Battery, tapped at 0, 60, 84, 120, 135,
and thereafter at every 11 volts up to 150 volts. A 24 -volt
G.B. section is included in the same carton.
I59 -VOLT Pertrix Battery, tapped at -0, 60, 84, and 120,
and thereafter at every 3 volts up to 159 volts. A 9 -volt
G.B. section is included in the same carton.
This battery is specially suitable for PYE "G.B." Receivers.

FOR BEST Q.P.P. RESULTS FIT P ERTRI X

BRITANNIA BATTERIES, LTD. Works : Redditch (Worcs./

233 Shaftesbury Avenue,
LONDON, W.C.2.

Mention of ."Amateur Wireless" to Advertisers will Ensure Prompt Attention
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HOW TO USE " EVERYBODY'S
HOME RADIOGRAM"

Further details of the new radiogram described in the two preceding
issues and designed by PERCY W. HARRIS, M.Inst., Rad.E.

LET us consider now what has to . be
done as soon as you have finished the

simple 'constructional work on "Every-
body's Home Radiogram," and how you
can best adjust it, to your particular
conditions and requirements.

Before the set can. be operated we must,
of course, insert the valves, and here you
have a wide choice among the good makes.
The first valve must be a battery variable -
mu screen -grid valve, and the set is so
designed, to take the ordinary non -variable -
mu screen -grid valve. Suitable valves are
given in the table. For the detector I
strongly recommend one of the H.L. type.

So far' as the output valve is concerned
you have three different types to choose
from, and which of them you use will
depend on the facilities available. If, for
example, you are running off dry batteries
and high-tension economy is essential, then
the valve for you is the economical type
of output valve. If, however, you have a
mains unit with an adequate high-tension
supply then by all means use a super -power
valve which will handle a much bigger grid
swing without distortion. If the maximum
L.F. gain is required, remember that a
pentode can be used with only the slightest
change of connection.

using a Pentode
The alterations in connections when you

desire to use a pentode are very simple
And do not make for any increase of cost,
as the set is already provided with an
output choke.

As we have a variable -tone transformer
and as a moving -coil loud -speaker is built

 into this set, it is quite unnecessary to
have any tone -correcting circuit for the
pentode. In case you do not know it, the
tendency to shrillness which occurs with
the pentode when used with the moving -
iron type of loud -speaker is much reduced
with the moving -coil type, and what little
difference there is in high -note reproduction
between the ordinary output valve and the
pentode is adequately taken care of by the
Multitone transformer.

Grid bias in this receiver is applied both
to the variable -mu valve and the output
valve. So far as this latter is concerned,
the correct grid bias for the particular
high-tension voltage you are using will be
given you on the leaflet accompanying the
valve (it varies with different types and
makes). So fax as grid bias for the
variable -mu valve is concerned, you should
place the plug at the maximum negative
tapping of the battery and leave it there,
the variation in grid bias being taken care
of by the special volume control potentio-
meter.

With all the battery connections correctly
made, the first adjustment is that of the
variable condenser. First of all turn the
selectivity control condenser as far as it
will go to the right t.nd insert the plug on

the flexible connection coming from this
condenser in the socket No. i of the first
coil. The plug in the second coil should
also go into socket No. i, while the knob
of the volume control potentiometer should
be turned as far as possible in a clockwise
direction. The reaction knob should be

SUITABLE VALVES FOR "EVERYBODY'S
HOME RADIOGRAM"

Make H.F. latector Ct ,I It

Mullard .. PM12V PM1HL PM2A
Mazda .. SG215VM HL2 P220
Marconi .. VS2 HL2 LP2
Osram .. VS2 HL2 LP2
Cossor .. 220VSG 210111. 220P
Six Sixty.. SS215VSG SS21OHL SS220P
Lissen .. SG2V 111.210 220P
Eta .. BY1814 BW1304
Triotron .. S208 SD2 ZD2
Tung3ram H210 P215

turned full off or as far as it will go in an
anti -clockwise direction. Before switching
on pull out the wavechange switch which
will put the receiver into condition to
operate on the medium band. Now switch
on and turn the tuning knob and you will
soon find the stations.

Tuning Adjustments
It so happens the scale is marked in

wavelengths on this condenser, but you

Motor, receiver, loud -speaker and batteries
are clearly shown in this photograph, all
taken with the back of the cabinet removed
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must not expect dead accurate wavelength
readings over the whole scale. The best
thing to do is to pick a station fairly low
down the tuning scale (the London National
will do) and tune it in. The central or
trimmer knob on this tuning condenser can
be rotated to half a turn; turn it as far as
it will go in both directions so as to find
its exact travel and stop half way between
these 'extreme points. Now do not touch
it again just yet, but tune the station in
accurately on the main knob.

If the strength is too great, reduce it by
means of the volume control until it is just
reasonable and you can make sure of an
accurate reading. If the reading of this
station does not correspond with the
wavelength marking, then take a screw,,
driver and turn the trimmer condenser on
the second section of the condenser box
slightly one way or the other and then
re -tune. Screwing this condenser in will
vary the tuning position on the scale
so as to make it read lower, while un-
screwing it his condenser will have the op-
posite effect.

When this is, done the wavelength scale
should be fairly accurate over the whole
range, and you can then proceed to use the
receiver in the ordinary way, only touching
the smaller central knob for dead accurate
tuning and for getting the maximum
strength when you are using reaction.
You will find the receiver delightfully
simple to operate, and for all ordinary use
the small central knob can be ignored.

Before making, any other adjustments,
try out the receiver thoroughly in its
present state. In very many conditions
its selectivity will be quite adequate and
you will not desire to make it any sharper.

Controlling Selectivity
If the selectivity is insufficient for your

requirements then turn the selectivity
control knob in an anti -clockwise direction
and if necessary use a little reaction to
make up for the slight loss of strength.
An alternative method is to leave the
selectivity control at its maximum 'setting
(as far as'it will go in a clockwise direction)
and to move the plug from socket i to
socket 2 on the first coil. Changes in
selectivity can 'also be obtained by moving
the plug on the second coil from socket i
to socket 2; general selectivity changes
will be made on the first coil.

At the other end of the scale and if you
should be so placed that you have no
powerful station very near to you and would
like to have a little more strength at some
sacrifice of the excellent selectivity
possessed by this receiver, then you can
take a lead from the selectivity condenser
to terminal No. 6 (the grid terminal) on
the coil in place Of the lead to the wander
plug which normally goes into socket i,
2, 4 or 5.

With careful and critical adjustment of
the selectivity condenser and reaction it is
possible to isolate KOnigswusterhausen
from both long -wave National and Radio
Paris-no mean achievement for a set of
this kind.

The change over to the gramophone side,
of course, requires no explanation as it
is only necessary to turn the switch,
start the motor and place the pick-up
in position.
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PO .1
Facts and Fallacies About " D.X."

THERE are probably more
fallacies about long-distance

reception than about any other
subject connected with wireless
communication.

D.X.", by the way, is an
amateur abbreviation for long
distance.

Devotees of the art of long-
distance reception, if you can
call this pursuit of ether vibra-
tions an art, are often referred
to as " D.Xers"-in America
they are often known as "D.X.
hounds."

A fallacy we should like to
talk about is the widely held
theory that range of reception
depends entirely on the size of
your set. On this assumption it
is only a question of power at
the receiving end.

Transmitting Power
The fact is that really good

reception from any distance
more than a few miles depends
just as much on the power of the
transmitter as on the amplifying
properties of the set.

It is not difficult to see how
this fallacy has grown up. It is
a fact that up to a point the
more amplification you have in
the set the better is your chance
of getting in touch with very
distant parts of the world.

" D.X. reception, as such, is
not necessarily a question of
finding programme alternatives
to the local stations. If this
were so many of the stations
that are logged nightly by
amateurs would have to be
wiped out as useless. For they
are useless, many of them, as
programme alternatives to the
locals.

The Biggest Fallacy
Which brings us to the very

heart of the fallacy we are try-
ing show up. The fallacy is
that amplification at the receiv-
ing end will make good the
weakest of signals, enabling that
signal, tin matter how weak it
may initially be on arrival at
the aerial to be built up into a
,ignal of full loud -speaker
strength.

Where, you may ask, is the
fallacy? It is not easy to see
but very easy to hear 1 By which
we mean that you can prove the
fallacy for yourself simply by
tuning in a weak signal on a
powerful set.

What do you hear? A strong
signal, certainly.

What else? A great deal of
noise.

Indeed, if the signal is below
a certain level of strength the
noise developed by the great
amount of amplification will
make enjoyable reception im-
possible.

That is why stations have
high power. Not to reach out to
the ends of the earth. Oh, not
The idea is to provide listeners
within the " service area" with
a signal that that does not need
much amplification.

A signal that can be bronJit
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strength to the strength of all
extraneous noises is sufficiently
great to enable moderately
" clean" reproduction_to be ob-
tained.

It is really one of the greatest
imaginable fallacies to believe
that foreign station reception is
intentional.

When the B.B.C. put up its
regional stations at Brookmans
Park and Moorside Edge, for
example, it intended to service
London and the North of
England with good signals of high
programme value, that is, with
signals free from background.

It certainly did not intend to

A diagrammatic idea of how a wireiew station sends out waves in
groups, that is low-freq,uency current from the microphone super-
imposed on the high-freauency current generated by the salves.
Remember, as we say in this article, thee a station really dces not
intend to send cut its waves beyond the limits of its service area.
It is cm accident-a very happy one, of coarse-that enables us to log

distant stations at entertainment strength

up to loud -speaker strength with
very little amplification has
little or no background. It is
not only a signal-it is an enjoy-
able programme. '

Of course, as an incidental
advantage, the modern high -
power station does provide a
very good field strength; es-
pecially after dark, far outside
its service area simply because
it is not possible to limit- wire-
less waves to the area in which
they are destined to be well
received.

This means that after dark
when you get -waves coming
along the ground and from the
reflecting layers above the at-
mosphere,. many foreign pro-
grammes have what is now
called "entertainment value."

The ratio of the station's

supply Czechoslovakian listeners
with alternative programmes
any more than the Czechs in-
tended to supply us with a
strong signal when the Prague
giant the air I

That we all enjoy the more
or less accidental advantages of
the ether's funny little ways
should not blind us to the fact
that all this foreign station re-
ception is an accident.

Still, within the past year or
so set makers, in order to meet
the needs of listeners with a
taste for the joys of "D.X."
haVe concentrated on the
problem of turning the accident
to good account. So that now,
with a modern super -het fitted
with an automatic -volume -con-
trol valve, it is possible to tune in
many of the foreign stations with

as much certainty as the local.
This automatic volume con-

trol valve is a coming thing. It
is likely to revolutionise our
ideas about "D. X."

Levelling Up Signals
Hitherto, even with the best

of sets, you have usually been
able to spot the difference be-
tween a nearby and a distant
station by the periodical fading
of the latter. Now, with such
strong signals, whose intensity
even at the minimum point of
the fade is still above "static
level," the , use of automatic
volume control has become
worth while. -

With this new device, which
takes the form of an extra
valve controlling the amplifica-
tion of all the high -frequency
valve, it is easy to level up a
signal of varying intensity, so
that unless the signal fades right
out there is an automatic com-
pensation of any temporary
reduction in the strength.

Big Sets and Small
It is often contended that a

multi -valve set will provide you
with many more signals of enter-
tainment than say a modest
three -valve set. That is :lan-
gerously near to being another
fallacy. What Me little set can
do the big set merely serves to
emphasise.

The well -designed three-
valver of to -day has enough
amplification to give you prac-
tically full loud -speaker strength
from all the worth -while foreign
stations. It will enable all sig-
nals that are initially above
static level to be brought in at
loud -speaker strength without
much background.

The disadvantage of such a
set is not limitation of amplifi-
cation but: lack of selectivity.
With a larger set you can get
probably more stations because
there may be some worth -while
stations masked by the locals on
the small set.

This will not greatly add to
the total log of stations, though.
The real advantage of the bigger
set lies in its easier control. To
get the most from, the three-
valver you have to juggle to
some extent with reaction and
volume controls, whereas with
the big set you just turn the knob
and there you are.

# #
ANOTHER SECTION FOR BEGINNERS NEXT WEEK
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ELEMENTARY WIRELESS COURSE
GRID WIRES
CLOSE
TOGETHER.

GRID WIPES
FAR APART

GLASS
FOOT

Note that in the variable -mu type of screen -
grid valve the grid is shaped so that at one
end the turns are closer together than
at the other. It is this construction that
enables the amplification of the valve to be

controlled by varying the grid bias

ALL ABOUT THE
'VARIABLE-M

Tills week i. H. REY NER and the " A.W." STAFF show how the variable -mu type
of screen -grid valve provides us with a really effective control of the volume, by
varying the amplifying property of the high -frequency valve or valves without in

any way affecting the quality of the reproduction

What is a variable -mu valve?
It is a special form of valve in which

the amplification can be altered at the
will of the user.

Is the amplification usually fixed, then?
Certainly. With a particular valve

and a particular circuit connected to it,
the amplification or step-up is more or
less 'fixed. We can vary it slightly by
altering the high-tension or the grid bias,
but in general the value remains more
or less constant unless we alter the
circuit.

How is a variable -mu valve different?
In the variable -mu valve the actual

amplification obtained depends upon
the value of grid bias. If the bias is
small the valve amplifies considerably.
If we increase the bias, the amplification
falls off, and if we make the bias quite
large so that there is a voltage of zo or
more on the grid the amplification is so
small that the valve hardly increases

frf the strength of the signal at all.--'/
What is the use of a valve like that?

It is particularly helpful in controlling
the strength of the signals. When we
are receiving distant stations, from
which the wireless waves reaching the
aerial are very feeble, we wish to develop
the fullest possible amplification from
the receiver and we therefore make our
receiver capable of considerable magni-
fication and often assist the process by
the use of reaction, as I explained last
week.

What will happen when we use a
receiver having such an enormous
amplification on a signal from a local
station which by itself would be

sufficient to operate the detector
without any high -frequency amplifica-
tion at all?

Wouldn't it produce a deafening poise?
It would, but for the fact that the

valves in the ordinary receiver are not
capable of handling more than a certain
signal. The result is that they overload
and, as you know, this introduces dis-
tortion. Practically every valve in the
receiver would overload with the most
horrible results, as far as the reproduc-
tion was concerned.

What is the remedy for this overloading?
The obvious solution is to remove the

high -frequency amplification altogether.
In the old days we used to do this by a
switch which transferred the aerial from
the beginning of the set to the detector
stage, thereby leaving out the high -
frequency amplifier completely.

Such an arrangement is rather crude,
and although it works on local stations
it has the disadvantage that it is either
all or nothing. It is not possible to
adjust the amplification to suit a
medium station. In other words, it is
essential to have some form of volume
control.

I thought -a volume control altered the
strength?

So it does, but you will appreciate
the difference between the two forms
of volume control. We can allow the
receiver to amplify to its fullest extent

and only a small fraction would be use-
ful in producing sound from the loud-
speaker.

Surely we never do that?
It is done more of ten than you think,

and it is admittedly sometimes con-
venient to throw away some of the
power in this manner. The funda-
mental snag in this system, however, is
that the receiver will overload on a
strong signal as I have just explained.

You will appreciate that it would be
very much better if, instead of con-
trolling the volume at the output end
of the receiver, we controlled the amplifi-
cation of the earlier stages in the set.
We could then adjust the total magnifi-
cation so that it was just sufficient to
supply the power we want. This is the
modem system of volume control, and
is not only more scientific, but much
more pleasing in operation. -

Why did we not always use this system?
Because we were not able to vary the

amplification satisfactorily. I have just
told you that with the ordinary type of
valve the amplification with a particular
circuit is more or less fixed.

Various attempts were made with
partial success to obtain a satisfactory
volume control from the aerial circuit
by cutting down the actual input to the
receiver, but by far the most satisfactory
system is that of controlling the actual
amplification of the receiver to suit the
particular station.

RECEIVING
SET

CURRENT WASTED
IN THIS RESIS

LOUD -SPEAKER-

If the noise from the loud -speaker is too great it Is possible to waste some of the current by means
of a variable resistance in series with the loud -speaker and the loud -speaker terminals, as shown

above. This is a very crude method and is seldom used

and then use just as much of the output
as we want.

We might deliberately waste some of
the power by putting a high resistance
in series with the loud -speaker. Most
of the energy in the output stage would
then be wasted in heat in the resistance

Then has the variable -mu valve made
real volume control possible?

You might almost say so. This form
of valve is being developed to a sur-
prising extent to -day, owing to the
extreme flexibility which it gives the
set designer,
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I don't quite understand the name
" variable -mu."

21Itc is the symbol which engineers
use to indicate amplification, so that a
variable -mu valve simply means a valve
having a variable amplification.

How does it differ from an ordinary
valve?

It is really made up of a number of
valves, all rolled into one. I have told
you that if we have a valve with a close
grid winding in which the wires are
relatively close together, the amplifi-
cation factor of the valve is high. A
small voltage on the grid produces a
large change in anode current, and with
a suitable circuit we can obtain a con-
siderable step-up. If we use an open
grid in which the wires are far apart,
the amplification factor is quite small.
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The three conditions of the control grid when
the bias of a variable -mu valve is varied.
At A you see that there is no bias, and so all
the grid is in use. This gives the fullest
possible control of the electrons passing from
the filament to the anode and provides the
highest sensitivity. At B there is partial bias
and electrons at the close -mesh end Of the grid
cannot get through so sensitivity is reduced-
so is volume. At C the full bias is applied
and electrons can get through only at the open
mesh end of the grid so sensitivity is very

small

Now, a variable -mu valve is one in
which the distance between the grid
wires is -not constant. At one end it is
very little, so that the grid wires are
close together. As we proceed towards
the other end, the spacing between the
wires gets larger and larger until at the
other end we have an open -mesh grid.

Thus, you see, we have a valve corn -
posed of a number of individual pieces
each of which has a different amplifi-
cation factor, and by altering the bias
on the valve we are able to choose
which particular part of the valve we
will work on.

Why should the grid bias control the
amplification?

Look at it in this way. We have the
filament emitting electrons which are
being drawn across to the anode. In
the electron stream is the grid.

With no bias on the grid it has little
effect on the electron flow and if we
place a small oscillating voltage on the
grid it will control in the usual way,
and we shall obtain the full effect of the
close mesh giving us a high amplification.

As we place a negative voltage on the
grid we tend to choke back the electrons
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into the filament, and this effect will
obviously be stronger at the end where
the grid wires are close together.

Thus the electrons at that end of the
filament are rendered more or less use-
less, and it is only the electrons at the
other end which are able to get through
to the anode. At this point, however,
the mesh of the grid is much wider, and
the effective amplification will conse-
quently be appreciably smaller.

This is a gradual process, and in
effect you can consider that, as we
place more and more negative voltage
on the grid, we gradually force the
electrons to the other end of the grid,
where the amplification gets less and
less until the valve is hardly amplifying
at all.

That seems very ingenious to me?
It is a very neat arrangement and

one which is very easy to use in practice.
We do not alter the circuit at all, but
simply vary the grid voltage on the
valve. The amplification then gets less
and less as we reduce the amplification
factor of the valve.

Can any valve be made like this?
Yes, but in practice, the principle is

usually applied only to screen -grid or
pentode valves. The principal place
where we wish to control is in the high -
frequency stages, and, as you know,
these are usually made to incorporate
screen -grid valves, owing to the better
performance and greater stability which
these valves give.

Then the variable -mu valve is a screen -
grid valve?

As a rule, yes. In appearance it is
just like the ordinary screen -grid valve,
the only difference being that it has
what a valve designer once described as
a "scientific hole" in the grid.
Is the variable -mu principle only applied

to high -frequency valves?
There is no reason why it cannot be

applied to low -frequency valves if suit-
able precautions are taken, but it must
be remembered that with a low -fre-
quency amplifier we have the question
of distortion to consider. Our object
is to produce a valve in which the
characteristic is straight, so that the
anode current variation is exactly the
same as the voltage variation on the
grid, and the variable -mu characteristic
is not straight. As a general rule,
therefore, we only use the valve in the
high -frequency stages.

How much change in amplification can
we obtain?

It is quite easy for the amplification
to be reduced 3o or 40 times per valve
with the ordinary variable -mu valve.
Consequently, if we have a receiver with
three variable -mu stages we can obtain
a change of 50,000 or more in the
amplification by merely altering the
grid bias to the various valves.,,# -

#_ ,,,,

How do you alter the grid bias?
By means of a potentiometer, which

is usually mounted for convenience on
the control panel of the set, so that the
user can adjust the volume to his own
requirements. Alternatively, the latest
arrangement is to make the signal itself
control the amplification, so that a
strong signal reduces the amplification
and 'a weak signal increases it. This
is called automatic volume control.

What is a potentiometer?
It is a useful device for varying the

voltage. If we have a battery, and we
connect a resistance across it, then
current will flow through the resistance.
Consider" the voltage at various points
on this resistance. At the start the
voltage is nothing. At the other end
the voltage is the same as that of the
battery.

BATT ERV POTENTIOMETER

oltao 1. PULL

S,si.." /TRES

1101

SLIDER MAKES
CONTACT AT
INTERMEDIATE

POINTS
NO VOLTAGE MERE

A potentiometer connected across a battery,
as in this diagram, will enable any voltage
from the maximum down to zero to be
obtained simply by adjusting the setting of

slider along the resistance

At any intermediate point the voltage
must be somewhere between these two
extremes, and consequently, if we have
some method of making contact to the
resistance at various points, we- are able
to obtain any fraction we like of the
full voltage.

This is what we use to control our
grid voltage. We supply a voltage
sufficient for our maximum require-
nientsr-about 3o to 4o volts, in most
cases-and across this we connect a
potentiometer.

The moving contact on this is able to
slide from one end to the other, and
the actual voltage applied to the grid
thus varies from nothing to the full
negative voltage.

Potentiometers are usually made
circular for convenience, so that the
control is obtained by rotating a knob
instead of movinob a slider. Also, it is
interesting to note that a potentiometer
can be used to control an oscillating or
_alternating voltage just as. easily.

For example, if we connect a low -
frequency signal across a potentiometer
of this sort, then we can obtain any
fraction we like of the signal by moving
the slider up and down the potentio-
meter. This method is often used to
control the output from the receiver, in
addition to the use of variable -mu valves.

, %,
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What Selectivity Really Means
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Is it possible for the non-
technical listener to under-

' stand the real meaning of
selectivity ?

We think so, if you care to
think about the question. Let
us see what we can make of
this selectivity business. For a
start we can take the obvious
meaning of selectivity as being
an ability to select.

What we equally obviously
want to select with a wireless
receiver is one station to the
exclusion of all others. Never
forget, when you are wondering
about the reason for any of the
processes of reception, that at
any given tine there, are co-
existing in the ether of space,
dozens, perhaps hundreds, or
even thousands, of different
wireless signals. _

The job of tuning in a. wire-
less set is to obtain order from

, this medley of signals. Withoiit .
tuning, which is the key to

i
selectivity, wireless reception
would be impossible because We

, should not be able to get a
5 wanted station clear of un-

wanted stations.
So that to  understand the

Meaning of selectivity I must
really understand tuning ?

Yes, although it would be
wrong to assume that when you
know all there is to knoW 'abeitt
tuning you know all' about
selectivity. -

In recent circuit so selective that when it
tunes in one -Signal's wavelength
it. does not appreciably respond
to adjacent Wavelengths, but in
doing so you lose a great deal
of energy. The signal you do
get is very weak.

Moreoier, it is mutilated, be -
'cause in the highly selective
process you will have lost not only
the interference of adjacent stations
but also the, higher audible
frequencies of the station you want.

We find in practice that it is

to realise that selectivity depends
tin other parts of the circuit, such
as the high -frequency amplifiers
and the detector.

For the moment, though, it
will be enough to tell you the
effect of tuning on this very
important process of tuning.
Tuning is done with a coil,
Which has the pioperty of in-

, ductance, and a condenser,
which has the property of
capacity

A coil and a condenser, due
to these two properties, to-
gether have what is known as a
natural wavelength. This wave-
length can be altered by altering
one or other or both of the consti-
tuents.

For practical reasons we keep
the inductance of the coil con-
stant and vary the wavelength
simply by varying the capacity
of the condenser -used with this
constant inductance coil.

Every station has a wave-
length assigned to it. To tune
in that station.you must adjust
the wavelength of your tuning
circuit to the same wavelength
as that of the, transmitter. In
doing  this you come' imme-
diately up against the problem.
of selectivity.

For you -will find that, though -
you adjust your simple tuning
circuit to exactly the wave-
length of the wanted station you

hear other stations as well. In
other words your tuning circuit
is not able to select the wanted
station to the exclusion of all
others.

That, to -day, is the function
of tuning-to select the wanted
station to the exclusion of all
others. This is not easy to -do-
with a single tuning circuit.

It is true that you can, by
suitable design, make one tuning

CONTROL
OF MOVING
PL ATES

TUNING
CONDENSER

itfellIMISMINIESIDSPOW

very much simpler to use a chain
of tuning circuits, each adjusted
to the wavelength of the wanted
station, This avoids the loss of
the higher audible frequencies.
(loss of which, by the way, would
mean very poor quality of
reproduction), but it does not
avoid loss of energy in the
wanted signal.

. To make up for this we put
in a high -frequency -amplifying

FIXED
PLATES

TO
SET

TUNING
COIL

Most antateurs probably think that selectivity is wholly a question
of tuning, as done by this tariable condenser in parallel with the
tuning coil. Actually, as we try to show in the article, selectivity
depends on. many things, among which is the distance apart in wave-

length or frequency of the transmitting stations

valve between successive tuning
circuits, to boost up the signal
as it passes on its way to the
detector.

So there is a connection
between this business of selec-
tivity and the quality of the
reproduction ?

A very important connection,
as scientists are now beginning
to tell us most emphatically.

For example, it has now been
proved beyond reasonable doubt

KNOB TWIDDLING for NOVICES
TF you are new to wireless you you will get background noises
1. must treat the knobs on your from adjacent wavelength
set with respect. On how you foreigners.
operate them largely depends About reaction : when search -
your success in reception. ing keep the reaction just below

Tuning : there is a right and the point of oscillation.. The set
a wrong way of doing this. The is then in its most sensitive
great point is the speed with condition.
which you turn the knob. Reduce reaction unless you

Turn it quickly backwards and need its maximum setting for extra
forwards about any given station's volume. Or unless you need the
approximate setting. This wily selectivity reaction imparts to the
make it easier to ' settle down tuning of the wanted station,
on the right spot. Why reduce? Because when

It is wrong to turn the knob reaction is near the oscillation
very slowly baekivards and point there is "high -note cut-
forwards-you will never get tang" which means that you are
an accurate setting that way. losing some of the quality of the

What's it platter if you reproduction of which the rest
don't? For one thing, you will of the set is, or should be, capable
not get Maximum signal' of giving. Never overdo reaction.
strength. For another thing It does not pay.

that no matter how selective we
may wake our tuning circuits,
whether by a single circuit or a
chain of them, it is not possible
to, select a wanted station without
any 'background from adjacent
stations unless those stations
are in the first place sufficiently
widely separated.

To -day, owing to the demands
on the ether, there are not
enough wavelengths to go round
and the result is that many
stations are too close together
in wavelength.

The real problem of selectivity
to -day is not merely to get one
station clear of another, but to
get that station clear of inter-
ference without lass of quality.

It is becoming increasingly
clear that 'unless stations are
more widely separated than they
are to -day we shall have to
endure a certain amount of
loss in the quality of the loud-
speaker reproduction.

In what way shall we lose ?
We shall lose the high audible

frequencies, those frequencies
that go to make up the charac-
teristictimbre-of certain musical
instruments.

Isn't there some system of
overcoming this loss ?

Yes, you are probably think-
ing now of tone correction. This
idea is very good for certain
forms of interference. By its
'aid we can cut down the high -
note response of the tuning
circuits so that this type of
interference is eliminated and
then we can make good the
quality by tone correction after
the detector.

Unfortunately, all interference
cannot be so combated.- It has
been recently shown that such
interference as heterodyne
-whistles and some of what we
call " side -band splash" cannot
be cut out by first sharpening
tuning and then tone -correcting
for the loss of high notes.

You say that all the problem
of interference is not due to the
tuning circuits. What else is
important, then ?

Quite apart from the design of
the detector circuit and the type
of valves used for the high -
frequency stages, quite apart,
that is to say, from all receiver
design, there - is the highly
important question of the wave-
length separation of the stations.

Unless by international agree-
ment we can obtain more
breathing space between the
high-powered stations there is
no known technique for over-
coming all forms of interference.
There is a way-but it means
loss of quality carried to a point
the musically educated listener
would find intolerable.

A. H.
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These are not times to disregard economies.
Other valves may cost more than ETA valves
but they give you no more for your money

FREE Ask for the ETA "Comparative
Table" No. 10 showing which

ETA valves to use in place of your old ones.

Technical advice gladly given. Write to
THE ELECTRICAL TRADING
ASSOCIATION, Aidwych House,

Aldwych, W.C.2.
Scottish Agents: Radiovision Ltd.
233, St. Vincent St., Glasgow, C.2.

AMEEIC4 N SETS
7 -here are ETA
valves for all
types of American

Sets

ryllisremiraussfr.f...:...._.f:Aux

A' AP- / liff.97 2,67/.0;7/ Ay
as iota 144. mice ad a vake C1144 46

FOLLOW THE
DESIGNER in your

HOME LOVER'S o
ALL -ELECTRIC

THREE

11101AR
CONDENSERS

One of the last year's outstanding
successes, the Home Lover's 3 " has
been brought up to date. Again Polar
are specified. The designer made sure of
getting the best from this set-follow
his example-use Polar !

WI NGROVE & ROGERS Ltd.
188/9, Strand, W.C.2

Tel. Temple Bar 2244. Works: Old Swan ,Liverpoo

Mention

POLAR "No. 4"

A precision -made condenser
fitted with ball -bearing spindle,
positive pigtail connection. Fol-
lows mid -line law. One -hole
fixing.

Two required-.0005.
For use with above condensers,
two Polar " Knob " dials (3 in.).

Price 1/- each.
ALSO REQUIRED

Two Polar " Compax," .0003.
Price 2/6 each.

EW

double
capacity*

ACCUMULATOR

IDEAL FOR O.P.P.*
A neat cylinder, taking less space than the
average 40 -amps. hour accumulator-yet giving
you 8o amp. hours ! You will find that capacity
of this sort is essential for trouble -free Q.P.P.-
that is why designers are specifying Block."
The "Block " Accumulator is plate-less-it
eliminates the lead grid, the great weakness of
modern accumulators that wastes so much weight
and space. The new accumulator is extra-
ordinarily durable, too. Coloured bakeli:e case.
Ask your dealer.

80 AHI'121SP: V. Web

LOCK
Plate -less Accumulators

BLOCK BATTERIES LTD., ABBEY RD., BARKING. TEL. GRA 3346

V 2631

of ."Amateur Wireless" to Advertisers will Ensure Prompt Attention
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SHORT-WAVE NOTN
Y 'SHORT - WAVE it'

WHILE very few like turning out at 6 a,m.,
V V it is certainly worth while to hear some of

the East Coast W " stations; -which -are.
coming over very well at the moment, Using_
only 5o or ioo watts, at that time of the
morning on the 8o -metre band, the . signal
'strength is enormous, and reception is in-
finitely better than' n 20 metres between 5 and
7 in the evening. You have to be fairly wide
awake, as some of the amateur transmitters
are rather prone to "gabble" the all-important
call -sign.

A refinement that is not often found in a
short-wave receiver is a milliammeter in the
anode circuit of the detector valve-I find it an.
invaluable help. My short -waver started to
play tricks on Sunday niorning, while I was
listening to sinnelof the amateurs, Sc) I started
to explore.

With all my valves out, my meter was hard
over at 5 milliamperes ! This was traced to a
decoupling condenser having developed a leak;
so far so good. On testing the set again, I
noticed that while it was more or less satis-
factory, when I increased the reaction, instead
of the meter reading decreasing, there was, if
anything, a slight increase, which pointed to
the detector valve anode -bending. I infmediate-
ly replaced the grid condenser and everything
was then quite normal. The whole of my test
took less than a quarter of an hour and I had
to do hardly a4jithinking at all, thanks for the
milliammeter.

There has been a distinct improvement in
conditions . during.. March, particularly with.

,the -daylight stations: W8XK, on '13.93.
metres, .?1,54o kilocycles, being .R7/8 during
the early j...rt of Saturday afterhOons W3 XAL
also made a very welcome reappearance on
Sunday afterno9n for the first time for quite.
a while, InCidentally,Sunday appeared to be a
very remarkable day. 2FC Sydney was R4/5
at 7.3o atn, and a little after 9.30, when he
.startednp, again, bad increased to R6. What
is even more interesting is that at 6.30 in the
evening he had still further increased to R7 I
It is very unusual to hear Sydney throughout
the day in this ;way and 'as the static was on its
best behaviouri the programme of records was
quite entertaining.

THE MAINS SET ;FOR TO U-T HE
" FOME-LOVER'Ss'N-07- ALL -

ELECTRIC. THREE."

During the latter part of the afternoon,
W&XK on 15,210 kilocycles was between
R5/8 and altogether was a. really good station,
although slightly spoilt by slow fading. To
overcome this, I coupled up my receiver to
include automatic volume control and there
was certainly a great improvement.

Although this refinement does not altogether
overcome fading, On those stations where the
signal strength is reasonably good it certainly

keeps it very constant as the slow fade and
dither is taken up.

I find the Eriglisb.,News Bulletin from Radio
Colonale, on Sunday afternoons at 1_45, quite
interesting; it helps to break up the day
instead of waiting for the English news during
the evening. The wavelength used is 15,243
kilocycles, 19.68 metres.

If you listen regularly; as I do, you become
quite -accustomed to the programmes from the
American studios and can follow their unusual
phraeology quite easily. Very feiv short-wave
fans do not know of "Little -Orphan Annie"
and. her adventures, from KDKA studios, and
the intimate asides of the " Nevin 'Reeler " who
comments on the daY's 'news from the same
station.

How many of you listen to the "Breakfast
Club Orchestra" from W3 XAL, at 1.3o p.m.,
8.3o a.m. Eastern Standard Time? Listen next
Saturday afternoon to the excellent dance band
and orchestral programme put over-I mention
Saturday because the majority of readers will
find this most convenient. At the time of
writing the ARRL are holding their annual
test between amateurs in all countries; that
is why the 20-, 40- and 8o -metre bands seem so
full up at the moment.

The VE stations, that is those of Canadian
origin, are coming over very well at the
moment between 5 and 6 p.m., parlicularly on
Sunday afternoons.

I heard VE2BG and VE2CX discussing our
G5BY and I could follow their whole conver-
sation without missing a word for nearly a
quarter of an hour. Signal strength was about
R5, which is some signal, when you consider
that the output is only 5o watts or so.

The earthquake presented an opportunity for
"W" amateurs to be of service. I heard
W6EPE of Los Angeles giving details of the
disaster to a friend of his in New Jersey, men-
tioning that he was " just round the block" from
the 'quake, so he could give first-hand details.

A REVOLUTIONARY VALVE
DEVELOPMENT

(Continued from page 497).
several possibilities arising from it, and the
first to be put to practical use in this
country is what is known as the Class B
valve. In this arrangement we not only
obtain the increased power output, but we
do so at the expense of a relatively small
current drain from the H.T. battery.

The basic principle of push -push amplifi-
cation has already been described in these
columns. Briefly it consists in using two
valves operating at a point on their
characteristic where the anode current is
practically zero. The two valves are
connected end -to -end to a special centre -
tapped transformer so that when one valve
is positive the other is negative. On the
arrival of a signal which supplies voltage
to the grid, each valve supplies its quota
of current alternately. The anode currents
are combined in a special output trans-
former and a continuous supply of power
is obtained.

Exactly the same thing is done with the
Class B valves, the only difference being
that they are 'designed to work- with
no grid bias. Since. they Kaye to work on
the positive side, of the characteristic
anyhow, they are designed to operate
entirely in that region, and they are so
designed that with no bins on, the anode
current is .only r to 2 milliamps. Two
such valv6s arranged' in push -push as
shown in. Fig. 2 will then handle the power.:
alternatelY. When the top valve is positive

it will supply anode current while the
bottom valve will be idle, since the only
effect of a negative voltage is to reduce .

the anode current to zero and keep it there.
The next halt wave, the bottom valve is

positive, and therefore anode current flows
in this valve, while the' top valve is now
doing nothing. Thus each valve in turn
supplies the necessary anode current which
passes through the appropriate winding on
the output transformer and delivers a
complete oscillation in the secondary

.1.1.1.0 OOOOO LLLLLLL .......

DRILLING THE PANEL
When you drill holes in an ebonite pane!,
keep the drill vertical in order to get the

holes true. Do not bear too heavily on
- the top of the drill or the bit may be broken
- and the panel cracked
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winding to which the loud -speaker is
connected.

Thus when no signal is applied, the
anode current is simply the small anode
current flowing with zero voltage on the
grid. When a signal arrives the anode
current increases to just the extent required
to supply the power output in the same
way as with the quiescent push-pull
system. There is thus the great advantage
of economy of H.T. consumption arising
from the use of the push -push system,
coupled with the remarkable output obtain-
able through the increased anode current
swing.

The Class B valves are ordinary triodes
and are therefore quite simple to construct
and to match. Actually the two Class B
valves are being put out in one bulb, and
the two together cost less than an ordinary
pentode. Added to this, of course, is the
cost of the driver, but many people already
possess a valve suitable for this purpose,
it being the method of connection rather
than the valve itself, which is' novel' as
far as the driver stage is concerned.

Both the power and the quality obtain--
able from the advance samples of these
valves are encouraging, to say the least.
There are so many possibilities that it will
be necessary to discuss the various aspects
of this new system week by week, rather
than make any attempt to crowd all the
information into one long article. Next
week, therefore, I hope to give further
information on the system, with details of
same of the valves available.
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CET TI1ESE CATALOGUES FREE
Be r o"Observer" reviews the latest booklets aiat
solders issued by well-known manufacturers. 1/

',Ant want copies of any or all of Mein FREE Os'
CHARGE,Just send a postcard giving the hide v
numbers of the catalogues required (shown at
She end of each paragraph) to" Postcard stadia
Literature," ".4111ATIE UR IVIRELESS," 5S/G1.
letter Lane, E.C.4. "Observer" will sae tit it
you get all the literature you desire. Pleas
write your name and address in block letters.

Six Sixty Sets
A new A.C. mains set, the Super Five,

has just been brought out by the Six Sixty
Radio Co. This is an attractive table -model
receiver, having two screened grid stages
and super -power pentode output. The
price is only fourteen guineas. 970

OBSERVER.

Grampian Speakers

IN
case you are interested in getting a new

speaker, I want to bring to your atten-
tion the new Grampian folder. This des-
cribes permanent -magnet, energised and
differential armature speakers, both in
cabinet and chassis forms. A special type
of magnet system is used in the permanent
job and all the moving -coil speakers (even
the new low-priced "Nipper ") are fitted
with moulded cones and tapped trans-
formers. 965
Quixsol Soldering

When you start soldering the wires in
your set you will find how essential it is to
have a good solder. Quixsol is a metallic
paste solder which cleans and solders in one
operation. No other solder or flux is re-
quired and it is therefore very quick and
easy to use. It is quite cheap, a is. 6d.
tin containing sufficient for about zoo elec-
trical joints of average size. A descriptive
pamphlet is available. 966
Clang

Small electrical fittings, plugs, adaptors
and so forth, made by Clang, Ltd., are
described in leaflets, copies of which have
just been sent me. These fittings are ex-
tremely well made and will interest mains
users. 967
Wearite Chokes

A useful loose-leaf folder of Wearite
chokes has just been sent me. These H.F.
chokes cover every set need, and some of
the types incorporate a laminated iron core.
Special short-wave chokes are also avail-
able, and also tone corrector chokes. The
loose-leaf folder gives very explicit tech-
nical details of each choke. 968
A Cossor Speaker

Have you yet heard the Cossor 495 per-
manent -magnet moving -coil speaker. This
is fitted in an attractive walnut cabinet,
and is tapped for use with power, super-
power or pentode valves. The price is
only 49s. 6d., and it is described in a folder,
a copy of which has just been sent me.

969
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When buying resistances for the

HOME- LOVER'S
ALL -ELECTRIC 3
Specify DU BILIER
You can ill afford to incorporate inferior Resistances in
your set. Besides, it's not worth the risk when you can
buy Dubilier Metallised Resistances and be certain of
getting infinitely better results; results that have no
room for complaints or regrets, because Dubilier
Resistances are subject to the most exacting tests before
being released for sale.
There are Resistances to meet your every need in the
Dubilier Range. See your local dealer about these
components-not only will he confirm our claims, but
will be enthusiastic about them. Therefore when you
are buying your Resistances for the "Home -Lover's
All -Electric 3" specify Dubilier. They are stocked
universally by all dealers.

R.I0

DUBILIER CONDENSER CO. (1925), LTD., Ducon Works, Victoria Road, N. Acton, London, W.
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SPECIFIED
and positively Essential

SLEKTUN
STANDARD

H.F. CHOKE
for the

" HOME -LOVER'S
NEW

ALL - ELECTRIC
THREE "

You definitely need this
better H.F. Choke for
best results. It combines
extraordinarily high in-
ductance with low self
capacity. It is free from
dead spots. Chokes effi-
ciently from 30 to 2,500
metres. Its extremely
low D.C. Resistance
prevents voltage drop.

MICE

44
Slektun Components will
always give better results.
Write for complete list.

SLEKTUN PRODUCTS Ltd.
21 Douglas St., Westminster, s.vv.i

SPECIFIED! YES
AND ESSENTIAL!

ERIE
RESISTORSIfor the - HOME -LOVER'S
NEW ALL -ELECTRIC 3"

You need Erie Resistors
for safety. They are
positively GUARAN-
TEED against break-
down.
That's why everyone re-
commends them - and
why five of them are
specified for this latest set.
They save money too.

14 PER
WATT

In all values. 50 ohms
to 5 megohms. One to
five watts. Tag identi-
fied and colour coded.

At all dealers. Ask firmly
for Erie Resistors, also
write for leaflet and
colour code chart.

THE RADIO RESISTOR CO.
Golden Sq., Piccadilly Circus. London, W.I
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Weekly Notes : Theoretical and Pradical

WHEN GRID CURRENT STARTS
WHEN reckoning the amount of the

signal which can be applied to an
amplifying or power valve it is necessary
to consider the point at which grid current
starts.

Some battery valves start passing grid
current when the grid is taken to the
negative side of the filament. Others again
do not commence to pass grid current until
the grid is made a little more positive than
when the grid is joined to the negative side.

In this case there is no need to apply
bias when the valve has to deal with weak
signals. Mains valves usually pass grid
current when the grid is negative by about
three-quarters of a volt with respect to
the cathode.

It is, therefore, necessary to provide
bias of at least about one volt in order
that grid current shall not flow with weak
signals.

In the case of a power valve, if the
correct bias is, say, negative nine volts,
the input must be restricted to about
a volt less than this in order to avoid grid
current which would normally cause
distortion.

REACTION "PLOPS"
DLOPPY reaction is not only a nuisance,
r but its presence definitely means that
the best results cannot be obtained from
the set.

Reaction is of such value in many sets
that it pays to make adjustments which
have the effect of allowing critical reaction
to be applied. It must be remembered
that the reaction circuit itself may not be
wholly to blame.

When there is a screen -grid stage, for
example, and reaction is applied to the
anode circuit or its equivalent, it may

ostsomwoommaymissmarmeerammariamenemnevaveommwsuesonewappoLsa,

This photograph shows only the output
end of a well -arranged set. The loud-
speaker terminals are on a separate
block close to the output choke and con-

denser, so there are no straggling wires.
If the output connections are always tidily
arranged, you will never have any signs of

instability in the output stage
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turn out that the screen -grid stage itself
is rather unstable. The result is that when
a little reaction is applied, the screen -grid
stage oscillates.

To avoid this the coils must be carefully
screened, if necessary, and also the tuning
condensers. Go over the wiring with the
object of reducing the stray capacitative
couplings, using a shielded covering for
the grid and anode leads if- necessary.

A reduction in the voltage of the screen
will usually help matters as well. Then see
to the reaction circuit itself.

If it is impossible to make the circuit
oscillate gently, the trouble may be that
the screen -grid stage is already providing
considerable amplification and the addi-
tion of reaction causes it to oscillate.

The addition of a little grid bias to the
screen -grid valve will usually reduce the
effectiveness of the valve and stabilise
the circuit. So far as the reaction circuit
itself is concerned, the addition of a con-
denser of about .0002 microfarad between
the anode of the detector and the filament
may help.

It is better to avoid dropping the voltage
of the detector, if this is at all possible,
and to try adjusting the reaction circuit.
The by-pass condenser usually helps matters
and a different value of grid leak may be
found necessary.
GETTING MORE POWER

AGOOD way of increasing the power
capacity of the last stage of a set is to

put up the high-tension volts. The bias
must also be increased in proportion and
the anode current will also go up.

It is difficult, I know, to convince a user
of batteries to put up the high-tension, but
it is worth doing this in many cases where
the battery set is a really good one.

If further expense is not objected to the
quiescent push-pull system may be adopted
with either pentodes or triodes. There is
no need to restrict the high-tension to
'pa volts when this method is used, and
provided the valves will take a greater
voltage. In fact, I strongly recommend the
use of, say, i6o volts when the output valves
are small triodes.

The power output will be increased by
increasing the voltage and the current will
still be within the economical range of
standard batteries, Naturally, it will be
necessary to get more out of the detector
in order fully to.load the power stage, but
this is usually easily managed.

If the set shows signs of overloading,
then the voltage applied to the detector
should be increased and Probably a coupling
transformer between the detector and
power valves of greater ratio will remedy
matters.

A
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PRUDENCE
GUIDES YOU TO
MY COMPONENTS
Certain wireless manufacturers tell me
that I am foolishly careful in the making
of my components -that the public does
not appreciate the difference between the
best and the " almost as good." I have
never believed it to be good business or
good engineering to produce and offer to
the public anything that will not pass the
most stringent tests. I am told every
day by constructors and technicians that
they prefer to use " Graham Farish "
components wherever possible because of
their uniform high quality.

0 II M I T E RESISTANCES
The popular and efficient resistances for all general
purposes. All values 50 ohms to 5 megohms, 1/6
each. For those who prefer
interchangeability and conveni-
ence in mounting holders are
available, vertical and horizontal,
6d. each.
The "Home Lover's New All -Elec-
tric 3 " requires 2 29,000 ohms.

" LITLOS " CONDENSERS
Compact and efficient. Accurately gauged bakelite
dielectrics and solid brass pigtail connections to
moving vanes. All capacities up
to .0005 mfd. in Tuning, Reaction
and Differential Types.
The " Home Lover's New All -
Electric 3" requires 2 .0303 mfd.

Every wireless enthusiast
should have a copy of the
Graham Farish " Com-
ponent Book" and also a
free copy of the "Instant
Station Tuning Chart."
Send a Postcard request
for these by return.

GRAHAM
FARISH

COMPON E NTS
Graham Farish, Ltd.,
Masons Hill, Bromley,

Kent.
Export Office : 102 Fen -
church Street, London,

E.C.3.
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OUR LISTENING POST
By JAY COOTE

SINCE the General Elections took place in
Germany you may have noticed a con-

siderable alteration in the character of the
programmes broadcast by the studios. Not
only have military marches become a promi-
nent feature, but dance music, as you will
have observed, has been drastically cut down.
In addition, I do not know whether you will
hear any more syncopated numbers from
German stations, as I understand that the
Hitler Government has definitely banned jazz.
Not only will this kind of, music not be per-
mitted in the studios, but it is also vetoed in
the cabarets and night clubs, and consequently
Germany must now fall back on the older
waltz and other dance steps hitherto more fre-
quently heard from Scandinavian countries.

If you now want syncopated numbers outT
side those offered to you in the British Isles,
you must turn to Copenhagen, Paris, Brussels,
Prague, or Warsaw.

Stand by for the initial tests of the new
Vienna Bisamberg high -power station; you
may pick them up on any evening, as all
efforts are being made to have the station
ready by the beginning of April. Its ultimate
power will be 120 kilowatts, but at the outset
we may not secure the full benefit of this
energy, as the station will work with a tem-
porary aerial.

The Power of Toulouse
Have you noticed the power of Radio

Toulouse after midnight? The new trans-
mitter is almost regularly brought into opera-
tion for roughly half -an -hour at the end of the
day's programme. It has been ready to work
for some time, but no permit is forthcoming
from the State. In the same way, Luxem-
bourg may still be heard from time to time
reeling out one gramophone record after
another. The wavelength is still 1,191 metres
-namely, in a prohibited area -and conse-
quently no date has yet been fixed for the
formal opening of the station.

Austria has suddenly developed a spasm of
patriotism and the Vienna announcer adds to
his nightly call : " Wir Schliessen jetzt mit der
oesterreichisehot Bundeshymne" ("We now
close with Austria's anthem"), following which
we regularly hear that familiar melody,
"Deutschland fiber Alles," which, in reality,
was written by Haydn as a hymn to the
Emperor (of Austria). It is the same anthem
as now used by all German transmitters.

Prague, a station which is now within the
reach of most listeners, will be worth tuning in
on May r, when the station celebrates the
tenth anniversary of the Czech broadcasting
network. I am informed that the programme
will be worthy of the occasion and may be
relayed not only by such stations as Brno,
Bratislava,- etc., but also by a number of
European transmitters.

On. the " long " waves you may come across
two newcomers, but they will not provide
very strong signals. Craciunelu, a i-kilo-
watter on 2,000 metres, relays the Budapest
programmes and Blaj, an even smaller station,
which at first operated on 1,986 metres, has
now reduced its wave -length to 1,92o metres.
On two occasions I havi, picked it up faintly
just below Kaunas. It cart, however, be iden-
tified by the fact that it 16"the Bucarest call
with two words added : "Se Btaj."

You would do well to make a note that on
Friday, March 31, the Hilversum and Huizen
studios will again exchange wave -lengths and
transmitters. On April r, therefore, you will
tune in to the A.V.R.O. programmes on 296.1
metres, and to K.R.O. on 1,375 metres. I
wonder how long this game is going to last;
the Dutch are ali-eady tired of it.

2/6
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HOME -LOVER'S ALL-ELECTRIi; 3

KIT
COMPLETE KIT OF TESTED AND
MATCHED PARTS, with Mains Equip-
ment, but less valves, speaker and
cabinet. CASH or C.O.D. Carriage
Paid,. 24/10/8.
Balance in II monthly payments of 9/2.
Set of 4 specified valves ...
Specified Peto-Scott oak cabinet ...

WITH

9/6
.ORDER

... £3 5
10

SPECIAL OFFER
LAMPLUGH FIELD ENERGISED D.C.
MOVING -COIL SPEAKER. 2,000 ohms
resistance. Original Price 3416. We have a
limited number Cash or C.O.D., Carr. paid at

Suitable for Home -Lovers' New All -Electric 3.

1.188EN "SKYSCRAPER 3." Chassis, model With
with (Lissen) S.G. Detector and Pentode valves.
Cash price, 84/9/6. Carriage paid.
Balance in 11 monthly payments of 8/3. , order.
LISSEN "SKYSCRAPER 3 " KIT, with 'Linen
valves, Walnut Consolette Cabinet, and special
Balanced Loud -speaker. Cash price, 86/5/0.
Carriage paid.

order.Balance in 11 monthly payments of 11/3.
TELSEN SUPER "SELECTIVE" 4. Complete_ With
Kit of Telsen Parts in Sealed Carton. Cash or 9/.
C.O.D., Carriage Paid, 54/18/6.
Balance in 11 monthly payments of 9/... order.
(Set of Valves, add 5/3 to each of 12 payments.) .

TELSEN "SUPER 6." -Complete Kit of Telsen With
Parts in Sealed Carton. Cash or C.O.D., C6ritage I0/10
Paid, 85/18/11.
:Balance in 11 monthly payments of 10/10. order.
(Set of Valves, add 215 to each of 12 payments.)
TELSEN " ALL MAINS 3." --Complete Kit of With
Telsen Parts in Sealed Carton. For A.C. Mains 12/8
only. Cash or C.O.D., Carriage Paid, 56/18/6.
Balance in 11 monthly payments of 12/8. order.
(Set of Valves, add 517 to each of 12 payments.)

8/3

With

11/6

SE ND Just pay further 2/S on delivery
and balance in 5 monthly pay-
ments of 5/6. For NEW PETO-
SCOTT PERMANENT -MAGNET
MOVING -COIL SPEAKER with

WITH input transformer. Cash or
ORDER C.O.D. Carriage paid, 29/6.

NEW BLUE SPOT PERMANENT -MAGNET
MOVING -COIL SPEAKER 29P.M., with input With
transformer. Cash or C.O.D., Carriage Paid, 5/2
5/1/1la2/6
Bance in 6 monthly payments of 5/2. order.
NEW BLUE SPOT PERMANENT -MAGNET
MOVING -COIL SPEAKER 45P.M., with input With

22/510.
transformer. Cash or C.O.D., Carriage Paid, 4/2
Balance in 11 monthly payments of 4/2, order.
BLUE SPOT UNIT AND CHASSIS. Type 09 P.M. With
Including matched transformer. Cash Price 5/6
92/19/6. Carriage Paid,

Balance in 11 monthly payments of 5/6. order
ATLAS ELIMINATOR. Type A.C.244. Three With
tappings, S.G., detector and power. Output: 5/6
120 volts at 20 tufa. Cash Price, 62119/6.

order.Carriage Patd.
Balance in 11 monthly payments of 6/6.
ROLA PERMANENT -MAGNET MOVING -COIL
SPEAKER F.B. With Universal tapped input
transformer. Cash Price, 52/9/8. Carriage Paid.
Balance in 11 monthly payments of 4/6.
GARRARD INDUCTION GRAMOPHONE MO-
TOR. For A.C. Mains. Model 202. Mounted on
12 -inch nickel motor plate with fully automatic
electric starting and stopping switch. Cash
Price, 62/10/0. Carriage Paid.
Balance in 11 monthly payments of 4/7:

With

4/6
order.
With

4/7
order

PARTS FOR LATEST KITS. Cash, C.O.D., R.P. Carriage paid to
your have. Orders value over 10/- sent carriage paid er
charges paid. SEND FOR LATEST LISTS FREE.

To NtW TIMES SALES. CO
56 Ludgate Hill,

London, E.C.4.

Please send me
for which I enclose S. d. Cash/Deposit

Name

4JP.251313.3

EVERYTHING CARRIAGE PAID
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EASY TERMS
Everything Wireless supplied on lowest terms.

Prompt Delivery Guaranteed.
Price List Free on request.

NEW LIMN "SKYSCRAPER"
KIT including valves. r4: 9: 6

I Cash Price ...
With order 51

and 11 monthly payments of 8(6.

NEW BLUE SPOT 99 P.M. MOVING -COIL UNIT. With order
Cash Price 22/19/6. 5/.

And 11 monthly payments of 5'6.
12 PRIDE W.H. HIGH-TENSION ACC17514.. With order

LATORS. (120 volts, 6,000 MiA.). The .7 I
cheapest and best high-tension supply where

7I
cheapest
mains are not available.

Cash Price £31151-.
and 11 monthly payments of 71,

ATLAS ELIMINATOR A.C.244. Three H.T. With order

Cast Prise 123616.
tappings. 20 KA. output.

And 11 monthly payments of 6/6.
SET OF THREE NEW VALVES, Mazda, Cossor, With order

Cash Price 21112,3.
or Kullard. 1 0.0., 1 Det. and 1 Power 512
And 6 monthly payments of 5/2.

Everything for the new Q.P.P. circuits supplied
promptly. Cash CAD., or Easy Terme. We shall be
pleased to advise customers on all Q.P.P. matters.

R.I. PUSH-PULL INPUT TRANSFORMER With order
AND R.I. P.P. OUTPUT CHOKE. With two 5110
Mazda, Coaaor or Mallard Pentode Valves.

Cash Price £3/4/-.
And 11 monthly payments of 5/10.
VARLEY P.P. INPUT TRANSFORMER AND With order
VARLEY P.P. OUTPUT CHOKE. With two 614.
Mazda, Cossor or Mallard Pentode Valves.

Clots Price £3/S,..
And 11 monthly payments of 6/4.

To avoid delay, will customers kindly send first
payment with order.

anions Makers' Oiler I ..gm Radio -Gram &Si.
7, CABINET for

7 DAYS' FREE TRIAL
(OR 10/- MONTHLY.)

Polished Oak I and Piano built! The
ecoustIcTone bring., fine thrill.Maker.
to Radio -Press, "Lax., 3,000 alienist*.
Other Models 35/- to £15.
Photographs and List FREE.
PICKETTS
(A.m.) Albion Roza Bexley heath.

For "MELODY RANGER"
PICKETTS CABINETS

Recommended for Best Results

RADIO SUPPLIES
Send your set or Radio needs for our quotation. KID, Parts.
Sets, etc. Lverything in Radio stocked. Prompt delivery;
seven days' approval. Catalogue free. Tayles and Standard

Wet H.T. replacements stocked.
A. TAYLOR. 57 STUDLEY ROAD, STOCKWELL, LONDON.

An "Amateur Wireless" Handbook

THE HOW AND WHY
OF RADIO

By ALAN HUNTER

2/6 net Of all Newsagents and Booksellers,
2/9 post free, from " Amateur

Wireless," 58'61, Fetter Lane, London, E.C.4.

I
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OADCASTING STATIONS
Eroadcasting Stations classified In order of wavelengths. For the purpose of better comparison, the power

indicated Is that of the carrier wave.
Kilo- Station and Power

Metres cycles Call Sign (Kw.)
13.97 211470 Daventry (GSH) 15.0
16.88 17,770 Daventry (GSG) 15.0
19.73 15,200 Zeesen (D.113) ... 8.0
19.8215,140 Daventry (GSF) 15.0
25.2811,865 Daventry (GSE) 20.0
25.4 11,810 Rome (2R0) ... 15.0
25.53 11,750 Daventry (GSD) 20.0
11.25 9,598 Lisbon (CTIAA) 2.0
21.3 9,585 Daventry (GSC) 20.0
31.31 9,580 Radio Nations ... 20.0
31.38 9,560 Zeesen (DJA) ... 8.0
31.55 9,510 Daventry (GSB) 20.0
32.26 9,300 Rabat 0.5
40.3 7,464 Radio Nations 20.0
43.75 6,865 Vitus/Paris 0.3
45.38 6,61/ Moscow 12.0
46.6 6,438 Moscow 12.0
48.2 6,220 Rome (2R0) . 9.0
49.4 6,073 Skamleback 0.5
49.5 6,060 Vienna (UOR2) 2.0
49.59 6.050 Daventry (GSA) 20.0
49.83 6,020 Zeesen (DJC) 10.0
50.0 6,000 Moscow 20.0
52 5,769 Prague 0.5
158 1,900 Odessa 3.0
203.5 1,474 Seraing 0.2
206.9 1,450 Miskolcz 1.0
209.7 1.430.4 Magyarovar 3.0
210 1,429 Pecs 1.25
211.3 1,420 Newcastle 1.0
211.3 1,420 Antwerp 0.4
214.3 1,400 Aberdeen 1.0
214.3 1,400 Warsaw (2) 1.9
215.3 1,393.4 Chatelineau (EL) 2.0
217.1 1,382 Konigsberg 0.9
217.1 1,382 Brussels (Conf.) 0.25
218 1,373 Salzburg 0.5
218.5 1,373 Plymouth 0.2
219.6 1,366 Binche 0.3
219.5 1,367 Beziers 0.5
223.2 1,344 Swedish Relays -
224.4 1,337 Cork (6CK) 1.2
225.9 1,328 Fecam p 10.0
227.4 1,319 Flensburg 0.5
230.6 1,301 Malmo 1.2
232 1,294 Kiel 0.25
232.9 1,289 Liege (Wallonie) 0.3
233.4 1,285 Lodz 2.2
236 1,270.9 Kristianssand 0.5
236.4 1,269 Bordeaux (S.0.) 3.0
237.2 1,265 Nimes 1.0
238.9 1,256 Nurnberg 2.0
240.7 1,246 Stavanger 0.5
241.3 1,243 Liege 0.3
242 1,238 Belfast 1.0
244.1 1,229 Basle 0.5

0.5
0.25
0.5
0.12

10.0

245.9 1,220 Berne
245.9 1,220 Cassel
245.9 1,220 Linz
245.9 1,220 Swansea
247.7 1.211 Trieste
249.5 1,202.4 Juan-les-Pins ... 1.0
250 1,200 Prague (Strasnice) 5.0
250 1,200 Radio Schaerbeek 0.3
250.9 1,195.8 Barcelona (EA.115) 6.0
253.4 1,184 Gleiwitz 5.0
255.1 1,176 Toulouse (PTT) 0.7
256.7 1,168 Horby 10.0
259.3 1,157 Frankfurt -a -M 17.0
259.3 1,157 Treves 2.0
261.6 1,147 London National 50.0
263.8 1,137 Morayska-Ostrava 11.0
265.7 1,129 Lille (PTT) 1.3
267.1 1.123 Valencia 8.0
267.4 1,222 f.lyiregyhaza 6.0
267.7 1,120.8 Bremen 0.3
269.4 1,112 Bari 20.0
271 1,107 Cointe-Liege 0.3
271.5 1,105 Rennes 1.3
273.7 1,096 Turin (Torino) 7.0
276.5 1,085 Heilsberg 60.0

'279.9 1,071.8 Bratislava 14.0
281 1,067 Copenhagen 0.75

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

282.1 1,064 Lisbon (CTIAA) 2.0 472.4
283 1,058 Innsbruck 0.5 480
283 1,058 Berlin (E) 0.5 480.2
283 1,058 Magdeburg 0.5 488.6
283 1.058 Stettin 0.5 495.8
284.7 1.053.5 Radio Lyons 1.0
286 1,049 Montpellier 0.8
288.5 1,040 Bournemouth 1.0
288.5 1,040 Scottish National 50.0
291 1,031 Viipuri 13.0
293 1,022 Kosice 2.5
293.7 1,021.5 Limoges (PTT) 0.7
296.1 1,013 Huizen 20.0
298.8 1,004 Tallin 11.0
301.5 995 North National 50.0
304.3 986 Bordeaux (PTT) 13.0
306.8 978 Zagreb 0.75
307.5 975.8 Falun 0.5
309.9 968 Vitus (Paris) 1.0
309.9 968 Cardiff 1.0
212.8 959 Cracow 1.5
313.9 955.6 Genoa (Genova) 10.0
315.8 950 Marseilles 1.6
318.8 941 Naples (Napoli) 1.5
318.8 941 Sofia (RodnoRadio)1.0
319.7 936 Dresden 0.25
321.9 932 Goteborg 10.0
325 923 Breslau 60.0
328.2 914 Poste Pansies 60.0
331.6 904 Milan Siziano 50.0
332.2 902.9 Poznan 1.9
338.2 887 Brussels (No.2) 15.0
341.7 878 Brunn (Brno) 35.0
345.2 869 Strasbourg (PTT) 11.5
348.6 860.5 Barcelona (EAJI) 8.0
351 854.7 Leningrad (RV70)10.0
352.1 852 Graz 7.0
355.8 843 London Regional 50.0
358 838 Tiraspol 5.0
360.5 832 Muhlacker 60.0
363.6 825 Algiers (PTT) 16.0
365.5 820.7 Bergen 1.0
367.2 817 Fred ri Icss tad
368 81S Kharkov
368.1 815 Bolzano
368.1 815 Helsinki
369 813
370.1 810
372.2 806
376.4 797
381.7 788
385 779
385 779
388.5 772
389.6 770
394 761
398.9
399
403.8
408.7
413.8
416.4

0.7
100

1.0
13.2

Seville (EAJ5) ... 1.5
Radio LL (Paris) 0.8
Hamburg i.5
Scottish Regional 50.0
Lvov 16.0
Radio Toulouse 60.0
Stalino (RV26) 10.0
Archangel 10.0
Leipzig 75.0
Bucharest 12.0
Midland Regional 25.0

752 Vladikavkas 10 0
743 Sottens 25.0
734 Katowice 12.0
725 Athlone 60
720.5 Radio Maroc

(Rabat) 6.0
419.5 715 Berlin 1.5
421 712.6 Milan Vigentino 7.0
424.2 709 Madrid (Esoan.) 2.0
424.2 709 Madrid (EAR) 3.0
424.3 707 Moscow (RV39)100.0
430.4 697 Belgrade 2.8
431 696 Parede (CTIGL) 1.5
435.4 689 Makhatch-Kala _100.0
435.4 689 Stockholm 55.0
441.2 680 Rome (Roma) 60.0
447.1 671 Paris (PTT) 7.0
447.1 671 Danzig 0.5
450 666.5 Odessa (RW37) 20.0
452 664 Madona 25.0
453.2 662 Klagenfurt 0.5
453.2 662 Odessa.. 10-0
455.9 658 San Sebast ian(EA18) 3.0
456.7 657 Aeon 0.5
459 653 Beromuenster 60.0
465.8 644 Lyons (PTT) 1.6

Ho- Station and Power
cycles Call Sign (Kw.)

635 Langenberg 60.0
625 North Regional 50.0
625 Ivanovo-Vosnesensk20.0
614 Prague 120.0
605 Trondheim 1.2

501.7 598 Florence 20.0
501.7 598 Nijni Novgorod 10.0
508.5 590 Astrakhan (RV35) 10.0
509.3 589 Brussels (No. I) 15.0
518.5 578.5 Vienna 15.0
525.4 571 Riga 15.0
532.9 563 Munich 60.0
537.5 558 Palermo 3.0
540 5,555 Prague (tests) 10.0
541.5 554 Sundsvall 10.0'
550.5 545 Budapest (I) 18.5
555.5 542 Tampere 1.0
559.7 536 Kaiserslautern 1.5
559.7 536 Augsburg 0.3
565.5 530.4 Wilno 16.0
566 530 Freiburg 0.25
566 530 Hanover 0.3
571 525.4 Grenoble (PTT) 2.0
574.7 522 Ljubljana 7.0
585.7 512.1 Tartu 0.5
680 442 Lausanne 0.6
719.4 416.6 Moscow (RV2) 20.0
720 416.5 Tessin (tests) 50.0
743 404 Samara 10.0
746.2 402 Ostersund 0.6
779 383 Petrozavodsk

(RV29) 20.0
824 304 Sverdlovsk 60.0
833 360.1 Heston Airport , 5.0
845 355 Budapest (2) 3.0
848.7 353.4 Rostov (RVI2) 20.0
857.1 350 Leningrad 100.0
882 340 Saratov (RV3) 20.0
937.5 320 Kharkov (RV4) 20.0
967.7 310 Alma Ata (RV60) 10.0

1,000 300 Moscow 100.0
1,034.5 290 Kiev (RV9) 100.0
,060 283 Scheveningen -

Haven 10.0
,071 280 Tiflis (RV7) 100.0
,073.5 279.4 Oslo 60.0
,I07 271 Minsk (RV 10) 35.0
.117.4 268.5 Moscow 40.0
,153.8 260 Kalundborg 7.5
,I71.5 256 Taschkent (RVI I) 25.0
.190.5 252 Luxemburg 140.0
,200 250 Istanbul 5.0
,200 250 Reykjavik 16.0
,240 242 Boden 0.6
,254 239.2 Vienna Exp 3.0
,260.5 238 Bakou 35.0
304 230 Moscow (T.U.) 100.0
,354.4 22/.5 .Motala 30.0
,380 217.4 Novosibirsk

(RV6) 100.0
,411.8 212.5 Warsaw 120.0
.445.7 207.5 Eiffel Tower 13.5
,481 202.5 Moscow (RV1) 530.0
,538 195 Ankara 7.0
,554.4 193 Daventry (Nat ) 30.0
,600 187.5 Irkutsk 10.0
,620 185 Norddeich (KVA) 10.0
,634.9 183.5 Zeesen 60.0
.685.3 178 Kharkov 25.0
725 174 Radio Paris 75.0
,796 167 Lahti 54.0
,860 161.3 Sverdlovsk 50.0
.875 160 Hilversum 8.5
.920 156 Blaj 0.75
,935 155 Kaunas 7.0

2,000 150 Craciunelu 1.0
2,625 119 Konigswuster-

Hausen (press) 20.0
2,650 113 Eiffel Tower 15.0
2,900 103.5 Konigswuster-

Hausen (press) 15.0

Mr. Wallace Harland, who is one of the
best-known authorities on the game of
rugby football in Northern Ireland,
will give an eye -witness account of the
El

CI

Northern Ire and Senior Cup Final on
March 25. This is one of the most
important rugby matches in the Six
Counties during the year.

INFORMATION BUREAU
Will every querlst please observe the follow-ing revised rules.
Please write concisely, giving essential particulars.
A fee of one shilling postal order (not stamps),

a stamped, addressed envelope and the coupon on
the last page must accompany all queries.

Not more than two questions should be sent at
any time.

The designing of apparatus or receivers cannot beundertaken.
Slight modifications of a straightforward nature

only can be made to blueprints. For more serious
alterations the minimum charge is 2/6.

Blueprints supplied by us will be charged for in
addition, but of course, readers may send their own
blueprints for alteration.

Modifications to proprietary receivers and designs
published by contemporary journals cannot be
undertaken. Readers sets and components cannot
be tested by us. Queries cannot be answered by
telephone or personally. Readers ordering blue-
prints and requiring technical information in addi-
tion should address a separate letter to the Query
Department and should see that their remittance
covers the price of the Blueprint and the amount of
the Query fee.

We do not answer queries in cases where
the fee is omitted.
Queries should be addressed to the Query Depart-

ment, "Amateur Wireless." 68/61, Fetter Lana,
London, E.C.4.
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THE PILOT Q.P.P.
CONVERSION KIT
THIS kit, just produced by the Peto

Scott Co., Ltd, converts any battery
receiver to quiescent push-pull.

In view of the present popularity of
Q.P.P., its big advantage is in a battery
set, where one must cut down H.T. con-
sumption to the minimum, and the fact
that the Peto Scott kit can be added easily
to any battery -driven receiver, readers will
be interested to have details.

A complete kit is supplied which re-
places the existing power output arrange-
ments of your set. The kit includes all the
necessary components including a special
Q.P.P. input transformer and output choke.
The necessary wiring is very easily carried
out, and full instructions are given with a
blueprint which shows the Q.P.P. conver-
sion. This gives a suggested layout which
is suitable for most receivers and shows the
wiring alterations that have to be made.
Five-pinvalve holders are provided for the
special low -consumption pentodes (Mazda
Pen 220A) used, and detailed instructions
arc given with the kit for setting up the

The chief components in the Pilot Q.P.P.
conversion kit described here. All the
necessary parts for the conversion of a

battery -driven set are included

Q.P.P. stage to work with the greatest
. economy. A milliammeter is an advant-
age in setting up the Q.P.P. stage, and if
the instructions given are closely followed
the steady D.C. taken by the two values in
the quiescent stage,will be only 4 milliam-
peres. This is a remarkable figure con-
sidering the power output given by a set
with a Q.P.P. stage.

Many popular " A.W." sets can be con-
verted to .Q.P.P. output by means of the
pilot kit, and the blueprint provided makes
it an easy . job to fit the new parts 'and
carry out the small amount of wiring.

Full details of the kit and of the way in
which it is used to convert an existing re-
ceiver can be obtained on mention of
" A.W." from Peto Scott Co:, Ltd 77
City Road, E.C.r. The prices of the kits
are very reasonable, so that you will not
.find it an expensive matter to change over
to Q.P.P.

It should be noted that the Pilot Q.P.P.
kit can be used to convert the ever -popular
-Ether Searcher" to Q.P.P. output, as is
described on another page this week. The
kit includes all the necessary components
for the "Ether Searcher" conversion.

The kit costs 42/- or eight monthly pay-
ments of 6/-. The kit B, which includes
the valves; costs ,3 r7s. eid, or. Jwelve
monthly payments of 7/-.

FOR PENTODE OUTPUT..
To Filament -3 or Cathode

TONT+ -or

!WIG IN
PERIM
OUTPUT
FILTER
CHOKE

A new Low -frequency Choke specially designed for
use with Pentode Valves, electrically centre -tapped
to enable a step-down ratio of 2-1 to be obtained.
Fitted in new universal mounting case for either
chassis (inverted) or baseboard mounting, it is
beautifully finished in frosted aluminium with
insulated terminals. With an exceptionally high
inductance, it is eminently suitable for certain
eliminators, output filters, etc. To get the best
from your pentode fit a Bulgin Choke and ensure the
highest possible efficiency at the relatively lowest
price.

pr F

2
MF

To Moments
or Ca thode

To
L.S.

List No. L.F.17
5o HENRIES
AT 25 MA. D.C.
RESISTANCE

1, 000 ohm.

11/6
Each.

Send for 80 -page Catalogue "A." Enclose 2d. stamps

A. F. BULGIN & Co. Ltd.,
Abbey Rd., Barking, Essex

Telephone: GRANGEWOOD 3266-7

A. 80page actiogue
200 illustrations. 60Diagrams. Enclose 20 Postage

YOU CAN TAKE
IT FROM ME!

SO STORE in LONDON ho.
so comprehensive a stork of
Scientific Apparatn+ at rush

low BARGAIN PRICE3.
Aerials, Bunsen. Batteries. Caulsesers,
(4 -,es, Chokes. Microphones, Meters,
Transmitters, Testers, Coils, Chargers,
Dynamos, MotoraEngines, I mtruments,
Lamps, /leans, Wire, Receivers, Valves,

Wavemeters, etc.

1,000 Bargains in our new Sale
List J. Send addreaszd enalope now

L.

EL ECTRA DI X RADIOS
21E, Upper Thames St., E.C.4.

SET EXPERTS

IGItAAt°NW
EASY TERMS PROMPT

DELIVERY

Any Amplion, Blue Spot, Baker,
Celestion, Epoch, R. & A., Rola,
Sonochorde, or W.B. Moving
Coil Speaker supplied promptly.

Send 5/- only

and pay the balance by monthly Instalments. No
references. Entirely private and confidential.

KITS, PARTS, SETS, ELECTRIC CLOCKS ALSO
SUPPLIED ON EASY TERMS.
Write for Catalogue and details to:

TURNADGE & PARTNERS, LTD.
110, Fleet Street, London, E.C.4

Telleptione: Central 1003

Every
listener
needs...

UNIVERSAL METER
SISEINIM AssmiSESSIEF

The 1ONLY popular priced instrument ' 'i
testing resistances, as well as voltage
cf H.T. and L.T. batteries : valves :
transformers : coils : condensers : short b
circuits : distortion, etc. NO SKILL
REQUIRED to see what's wrong, yet nearly
all the experts use it. FOUR readings on one
dial (1) 0-150 v. for H.T. (2) 0-6 v. for L.T.
(3) 0-20 milliamps. (4) resistance test 0-2,000
dims. Of all Wireless Dealers,
Ironmongers, etc., including 4 -
page instruction leaflet,

Also the famous 3 -IN -1 POCKET METER
LT (0-6v), HT (0-150v), 0-30 milliamps. 8/6
MILLIAMMETERS for Q.P.P. RECEIVERS
Pa -eel type. Reading 0-5 milliamps. V.

kPosiage 6d. extra if ordered by post.)

Explanatory Leaflets Post Free front

WATES RADIO LTD.,
184-188, Shaftesbury Avenue, Lor.don,
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PREPAID ADVERTISEMENTS
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge

THREE SHILLINGS. DEPOSIT SYSTEM.
Asihe publisherscannot accept responsibility for the bona

fides of advertisers in this publication, they have introduced
a system of deposit which it is recommended should be
adopted by readers when dealing with Persons with whom
they are unacquainted.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot to
accepted) addressed to
"AMATEUR WIRELESS " ADVERTISEMENT DEPARTMENT,

58/61 FETTER. LANE, LONDON, E.1 .4

DON'T SCRAP YOUR BURNT -OUT MAINS TRANS-
FORMER. -Any make rewound or taken in part exchange
for new. New models supplied to any 'specification. Send
for quotation and lists to The Sturdy Electric Co., Derwent
View, Dipton, Newcastle -on -Tyne.
THE IMPROVED " TONIC" self -generating trickle -charger
kit keeps 2 -volt accumulators fully charged. Electric
mains and charging stations unnecessary. Ideal for
remote places, 71-. each, postage 9d. Particulars, testi-
monials, with pleasure. -Williams, Nethereud, Cradley,
Birmingham.
Q.P.P. MILLIAMMETERS, 0-10, 5/11. -Woods Radio.
INVENTORS' POCKET -BOOK. -How to patent. Invalu-
able aid to selling your ideas. Expert advice. Copies free.
-Edwin 0. Axe, A.I.M.E., 27 Chancery Lane, London.
WIRELESS AS A CAREER. -Whether you are engaged in
the Radio Industry, and wish to improve yourself, or if
you wish to obtain employment in this profession, we can
help you. Our students are engaged in responsible posi-
tions in the majority of the large wireless firm in England.
Booklet describing Home -study Course, post free. -North -
em Counties Wireless School, Preston.
TURN YOUR WIRELESS KNOWLEDGE INTO CASH
with our assistance. In every district there is an oppor-
tunity for ambitious men and women to earn up to £300
a year. -Write for proof to England -Richards, Ltd, (IV),
King's Lynn, Norfolk.
Q.P.P. TRANSFORMER, Bryce, 16/ -.-Woods Radio.
REPAIRS to Loud -speakers, transformers and headphones,
4/- each; Blue Spots or Wufa's, 5/-; mains eliminators,
etc., quoted for; prompt service; satisfaction guaranteed;
terms to trade. -Loud -Speaker Repair Co., 2 Shipka
Road, Balham, London. Streatham 6618.
VALVES I I -Used, but emission passable. Filament
continuity guaranteed. P.M.6, 6d. each, post 3d., 3 for
1/6 post free. P.625, 1/6 each, post 3d. Below.
FOR EXTENSION TO KITCHEN OR NURSERY. -Horn
type loud -speakers. Take little power to drive. Perfect
order, 1/6 each, post and packing, 1/3. Below.

LF. TRANSFORMERS, 5-1 ratio, metal -shrouded, 1/3
each, post 6d. Valve holders, 2d. each, post lid. Push-
pull switches, 2d. each, post 1}d.-10 West Crescent.
St. Armes.
AGENTS WANTED to sell all well-known makes or Radio
Sets, Kits and Speakers. 20 per cent. commission. Write
for full details. -44 Hawesside Street, Southport.
1933 Mains Sets, Battery Sets, Kits, Moving -coil Speakers.
Your old set, parts or speaker taken in part payment.
Highest allowance in the trade given.-Rad Auto Gram
Co., 39 Tulkith Street, Southport.
ENGINEERS. -Let's go into this together. All we ask is
the chance to prove to you that you can earn £300, £400,
£500 per year, and more. Other men are doing it and you
can do the same. The first thing to do is to send for our
Free handbook, " Engineering Opportunities." This
250 -page book contains details of B.Sc., A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.A.E., G.P.O., etc.,
exams., outlines Home -study Courses in all branches of
Civil, Mech., Elec., Motor, Aero., Wireless and " Talkie "
Engineering and explains the advantage of our unique
Employment Department. Our offer means a lot to you;
we urge you not to neglect it. Send for your copy of our
handbook to -day. Free of any charge. -British Institute
of Engineering Technology, 109 Shakespeare House, 29-31
Oxford Street, London.
Q.P.P. POTENTIOMETERS, Lewcos, 3/ -.-Woods Radio.
MORE PART -EXCHANGE RECEIVER BARGAINS for
disposal. State approximate requirements for quotation.-
Coutts, Wireless Engineers, Horley.
USED AND NEW RADIO COMPONENTS AND SETS ON
EASY TERMS. -Send your requirements. -Arlin, 14
Gloucester Street, London, E.C.1.
" UNIVERSAL " RADIO BARGAINL-Melody Ranger
alternative Kits, 90/-; S.T.300 Kits, 41/6; 400, 56/6.
Accumulators, Valves, Speakers, Coils, etc., all at Bargain
Prices. £10,000 worth of Radio Bargains. Send now for
lists and Blueprints Free I-" Universal," 20 Victoria
Road, Peckham, S.E.15. 'Phone: New Cross 4933.
1933 NEW TESTED BRITISH GUARANTEED P.M. AND
M.E. MOVING -COIL SPEAKERS, £1 (List 39/6); " Classic"
Model, 25/- (List 50/-). 20M/A Eliminators, D.C., £1;
A.C., 30/-. 120-v. H.T. Batteries, 6/6. Battery 3 -valve
Receivers, 79/6; all -electric, £5/19/6. New half-price
bargains. Speaker Units 2/6 and 5/-. Amplion 21/ -
Cone Speakers 10/-. Oak or Wainnt Cabinet Speakers
16/, Cash or c.o.d., carriage paid; cash refunded if not
approved. Trade inquiries invited. -Collins, Riversley
Road, Nuneaton, Warwicks.
OUR ACCUMULATOR H.T. HIRE SERVICE is cheaper
and better than dry batteries. Hundreds of testimonials.
-Aneloy Radio, Hindmans Road, E. Dulwich, S.E.22.
Oldham Service Station and charging contractors to
Camberwell Council. 'Phone : New Cross 4074.

Q.P.P. VALVEHOLDERS, 5 -pin, 8d. -Woods Radio.
RADIO CATALOGUE. -128 pages, 1/3. Post Free,
Cabinet Lists Free. -Gibson, 99 Burnley Road, Ainsdale.
Lanes.
TRICKLE CHARGERS, A.C. mains, for 2 -volt accumu-
lators, 0.5 amp., no upkeep, 18/6, carriage paid. -A.
Benoit, 4 Manor Gardens, Gunnersbury Avenue, London,
W.3.

18/9, SNIP. -W type P.51. Moving -coil Speaker, reputable
manufacturers' new surplus, modern, and guaranteed.
Magnet weighs over 4 lb., cone 81 in. dia. overall, complete
with tapped transformer. Originally 49/6. Most genuine
bargain ever offered. Cash with order; returnable within
7 days, carriage paid. -A. Streete, 84 Riversdale Road, N.5.
Q.P.P. 1-mfd. 250 -volt Condensers, 1/8. -Woods Radio.
ASTOUNDING PART EXCHANGE ALLOWANCES. -
Send particulars of your present receiver and of the new
set you require. Quotation by return. Stamped envelope.
-Henderson & Peat, 67 Chichele Road, N.W.2.
" CHEMICO," the Efficient Earthing Device, is different
from the rest, 2/-, post free. -British Wireless Com-
ponents, Alker Street, Chorley, Lancs.
COMMERCIAL CHARGING PLANTS. -The world's
finest. Cash or Easy Payments. Write-Nasco Wireless
Products, " Pitville Works," Tower Road, Aston,
Birmingham. (Note. -Wireless, Cycle and Electrical
Trade Lists available for bona -fide Dealers only.)
Q.P.P. .005-mid, condensers, 7d. -Woods Radio.
B.T.H. R.K. MOVING -COIL SPEAKERS. Guaranteed
new, unused. Manufacturers' surplus. Original price,
6 guineas. Highly sensitive and wonderful tone response.
Will handle up to 10 watts output. Available for 8 v.,
100 v., 200 v., 30/-. Also A.C. models, £2/10/-. Carriage
paid, C.O.D. or cash with order. Send for list of other
unused bargains.-Seekamp, 46 Farringdou Street, London,
E.C.4.
THE " ATOMIZED " CHEMICAL AERIAL Amazing
results, knife-edge selectivity, enormous power and range.
Fix in or out of doors. 7/6 (postage 10.-Chemerator
Unit CO., 88 Wellington Street, Luton, Beds.
REAL SERVICE. -Keen quotations for guaranteed
components, kits, Q.P.P,-Childs' Radio Factors, 29
Moray Road, London, N.4.
BANKRUPT BARGAINS. -List free with 3 -valve diagram.
Formo Economy 3- Kits. Listed 39/6; my price, 22/6.
S.T. 300, 40/-; S.T. 400, 50/-. Any Kit supplied at keen
prices, Screened Dual Coils, 3/6. .00)5 Air -spaced, 2/-.
Mica, 10d. Transformers from 219. Valves from 4/-.
P.M. and D.C. mains M.C. Speakers from 18/6. Speaker
Units from 2/6. D.C. Eliminators from 15/-. All the
smaller parts cheap. All new. Second-hand Century
Coils 4 Lewcos, 20:-. Ekco D.C. Mains Set, £4/5/-. Part
exchange.-Butlin, 143b Preston Road, Brighton. Phone :
Preston 4030.
ADD AN EXTRA 50/- WEEKLY TO YOUR INCOME
by charging radio accumulators in your spare time. No
experience necessary. Write for full particulars of com-
plete equipment for charging 105 accumulators weekly.
Price £4/5/.. A.C. only. -Victor Electrical Co., London
Road, West Thorrock, Grays, Essex.
Q.P.P. 2 -point p.p. Switches, 7d. -Woods Radio.

EAD 1 rA 1 m LINI 1 amm"''
"There's no place like HOLMES "

The first firm to supply Wireless parts on easy
payments. Eight years advertiser in " Amateur
Wireless." Thousands of satisfied customers.

BLUE SPOT 46 Deposit
100U 7 payments of 4/6.

Wonderful Speaker for 2 and 3 Valve Sets.

COSSOR No. 334.
- Battery Kit with Cabinet and 10.6 Deposit

Valves. Cash L5-15-9. 11 payments of 10/7.

EPOCH 4/10 Deposit
20th Century P.M. 7 payments of 4/i).

The best in its class.
De. Monthly

posit Payments
LISSEN SKYSCRAPER KIT . 89/6 8'3 I I of 8'3
TELSEN AJAX 3 KIT - - 61/6 6/9 9 of 6/9
LOTUS KIT - - - - 39/6 5/5 7 of 5/5
EXIDE H.T. Accum. I20v. . £3 61. 9 of 6/8
EKCO Eliminator A.C.18 - - 67/6 7/5 9 of 7/5
CFLFSTION M.C. P. -M. - 35/. 410 7 of 4/10
B.T.H. Pick-up . - - 7.5/. 4/8 5 of 4/8

Parts for any Kit Set. Any make of Speaker.

New Goods Obtained for Every Order.
Send us a list of the parts you require and the payments that
will suit your convenience, and we will send you a definite

quotation. Anything Wireless.

H, W. HOLMES, 29, FOLEY STREET,
Great Portland Street, London, W,1,

'Phone: Museum 1414.

TAYLEX WET H.T. BATTERIES
Give long service. improved volume and tone, Very economical.
Replacements for Tayles or Standard batteries at low prices
details post tree, Also Bargain List; Radio Kits and parts at

lowest prices
A. TAYLOR, 57 STUDLEY ROAD, STOCKWELL, LONDON

UNIQUE OPPORTUNITIES for qualification in a Career
with an assured future. Training payable after appoint-
ment: Boarders accepted. -Supt., Wireless School, Manor
Gardens, Holloway, Loudon.
RADIO CABINETS Made to Your Own Design; esti mates
free. --!Crabtree, Thistle Hill, Kirkheaton, Huddersfield.
Q.P.P.-All goods supplied from stock, carriage paid.
Any other required components supplied. Trade inquiries
invited. -Woods Radio, Holcombe Brook, near Bury.
600 RADIO VALVES GIVEN AWAY. -Absolutely free
while stocks last. A matched set of 1933 Barum Guaran-
teed Valves to every purchaser of one of our new bargain
superkit receivers -S.61.3, 27/6; Straight 3, 18/6; S.T.400,
45/-. Post free. Cash or C.O.D. Full instructions with
each Kit. Screened Dual -range Coils employed. Abso-
lutely unprecendented value. -London East Central
Trading Co.,. Dept. R.3, ('Phone: National 8523), 23
Bartholomew Close, London, E.C.1.
A GUARANTEED ADJUSTABLE HAND MICROPHONE,
readily adapted to any use, reduced 6/6, post free. Screened
100-1 transformers 6/-. Skinderwiken type Microphone
Buttons, 6d., post 2 ). Err, i:ces, any resistance, 1/3 ea h.
-Wilson Electrical, Prince of Wales Terrace, London. W.4.
HANDSOME RADIOGRAM CABINETS, 42 in. high, 23 i n.
wide, 17 in. deep, in beautiful figured walnut or mahogany,
exclusive design, £7/7/- model to clear, £3/15/-. Ales)
Consolette Cabinets, 17/-. Sent on approval.--Bothe:ter
Cabinet Co., 9 Whitcher Place, Rochester Mews, N.W.1.
'Phe.ne : Gulliver 2504.

FULL-SIZE BLUEPRINIS
When ordering, please send Postal Order, NOT STAMPS. Quote the
Blueprint number shown below ; not the number of the issue.

CRYSTAL SET (6d.)..
1531 Crystal Set  ' ONE -VALVE SETS (is. each)
Fasy to Build Ons
B.B.C. One-valver
Portable Short-wave One" AAAWWW34°514

TWO -VALVE SETS (Is. each)
Ideal Regional 2 (D. Trans) .. AW357
Quality 30s. Two (D, Trans) AW361
Ether Music Two (D, Tram)
Clarion -voice 2 (SG, D, Pen)
Home Station A.C. 2 (D, Pen)
B.B.C. National Two, ('D, Trans.)

AW364Av

'Screen-grid Two (SG, Trans) . .. WM289
AAWW337774

A Two for 7 Metres (D, Trans)
WWMM229993New -style Radiogram (D, Trans)

A.C. Quality Gem (D, Trans) .. W1V1312

THREE -VALVE SETS (is. each)
Home -Lover's Battery 3 (SG, D, Trans) .. AW341
£8 Radiogram (D, RC, Trans)

34New Regional Three (D, RC, Trans) AW349AW3

World-Ranger Short-wave Three (1.), RC, Trans) AW355
Wizard (SG, D, Trans)
£2 2s. Family Three (0, 2 Trans.) AW368AW36°

Build As You Learn Three AW366
Build As You Learn SG 3 (SG, D, Trans) ., AW372
James Push -Push Three (SG, D, Q.P.P.) (1/6) AW378
Everybody's Home Radiogram (SG, D, Trans) AW381
Home - Lover's N..uv All -electric 3 for A.C.

mains (S.G, D, Trans) AW383
1933 Economy S.G. Three (SG, D, Trans) WM306
Harris Ethergram (SG, D, Trans) WM308
A.C. Calibrator (SG, D, Trans) .. WM309
Narrow -pass Three (SG, D, Trans) .. WM314
£6 6s. Radiogram (D, RC, Trans) ,. WM318
FOUR -VALVE SETS (is. 6d. each)

65/- Four (SG, 13, RC, Trans) .. AW370
Melody Ranger (SG, D, RC, Trans) with copy of

"A.W.",4d. postage .. AW375
"A.C. Melody Ranger" (SG, D,.12C, Trans) .. AW380
"Woicis and Music" Radiogram (2SG, D, Trans)WM307
Home Short -waver (SG, D, RC, Trans) WM311
"Words and Music" Radiogram de Luxe (SG,

D, RC, Q.P.P.) .. ..WM307a
Empire Short -waver (SG, ), RC. Trans) .. WM314
Calibrator de Luxe SG, D, A.C. Trans. WM316
FIVE -VALVE SETS (is. 6d. each)

James Short-wave Super (Super -het).. AAW334203

Simple Super (Super -het)
SIX-VALVE SETS (1s. 6d. each)

New Century Super (Super -het) with copy of
A.W., 4d., post free . .. AW363

New A.C. Century Super (A.C. super -het) .. AW365
1932 Super 60 ( Super -het) WM269
1932 A.C. Super 60 (A.C. Super -het) WM272
SEVEN -VALVE SETS (1s. 6d. each)

h(et)VVM256Seventy-SevenS.C. Super -het),. WM350
er Senior ( Ssuuppeer

A
Q.P.P. Super 60 (Super -het) WM319

PORTABLES (1s..6d. each)
General-purpose Portable (SG. D ,RC. Trans) AW351
Town and Country Four (SG, 13, RC, Trans) .. WM282
Everybody's Portable (5 -valve super -het) .. W61291.

AMPLIFIERS (is. each)
A.W.'s Push -push -Amplifier . . AW376
Universal Push-pull Amplifier AW300
" A.W." Record Player (LF, Push-pull) . AW319
Battery -operated Amplifier AW362
Five Q.P.P. Output Circuits wm315
("yews of the "Wireless Magazine " and of " Amateur Wireless" era -
taint. descriptions of most of these sets can be obtained at is, 15. sal
95. respectively, post paid. Indes letters " A.W." refer to " limatettS
Wireless" sets and " W.M." to "Wireless lidagazun0
Address letters;

amateur Wireless Blueprints Dept., Hi07,,,e,,t,:er:ft.
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REJUVENATE
YV,f1V, UP SET

With Non-MicrophonicAN -0 \1011 la,

.41 N)
!poll 11111

GUARANTEE :
Any 362 Vulva
failing to gire satis-
faction within. a
period of 6 months
from date of sale
will be replaced
FREE (provided it
has not been mis-
handled). A valve
which gives good
service for 6 months
will give good ser-
vice for years.

R.C., H.F., L.F.

1

As4

362
The valves are the heart of your Set.
Buy 362, the right valve at the right
price, BRITISH MADE WITH
BRITISH CAPITAL BY BRITISH

WORKERS. Why pay exorbitant prices for other
names when 362 are guaranteed to be equal to any
other valve (British or foreign) of similar characteristics,

POWER SUPER -POWER SCREENED -GRID

4'6
In 2-vor, 4 -volt or 6-vaIt. Metallised 3d. extra.

DIRECT BY POST FROM THE MAKERS.
362 Valves are the latest improved types of the
valves which for many years we have manufactured
and supplied on contract to leading Set makers.
You have probably used, and may still be using
valves of our manufacture under another name.
We pay postage. Send cash with order, money returned if

not satisfied. Cheques and P.O.'s must be crossed and
made payable to

'The 362 RAD:0 VALVE CO. LTD.
(Dept. V.I)

415, MARE STREET, HACKNEY, LONDON, E.8

AMAZINGROL AInI P.M. MX.
OFFER! SPEAKER

The large majority of British radio manufacturers anti designers of the tineW,
"home constructor" sets use and specify British ROLA Speakers. We offer
Model F6 -P.M. on extremely easy terms. This Permanent Magnet Moving -coil
Speaker employe a high-grade cobalt seed magnet of epos al design., and incorpor-
ates a universal tapped transformer for either pentode or power Nair.s. The
brilliance of tone and unrivalled fidelity of reproduction it gives will 010,100

and delight yon.
ItIldia ONLY
2/6 FOR
81EVIENDAYS,
-TRIAL.
If satisfied, pay
further 2/6 at
once, then 19
monthly pay-
ments of 5.' -
(cash in 7 days,
40/1p. Diameter:
71 in. .All other
Rola Speakers on
similar easy terms.
Leaflet post free.

E. J. HERAUD, Ltd., Dept:-A.W.-22, NUMBER ONE, EDMONTON, LONDON, N.13
Branches 78/82 Fore St., Edmonton; 77 West Green Rd., Tottenham;

34 St. James St., Walthamstow; and 139 Hertford Rd., Enfield Wash.

The British -made WATTS IDEVERSAL
METER is the only popular -priced instru-

ment testing resist-
ances as well as
batteries, valves,
circuit, and all com-
ponents; 4 readings
on one dial.

SEND
V1/6ONLY

for 7 days' trial. If
satisfied, complete
purchase by 5
monthly payments
of- 218 (cash 1.2/6/.

yWRITE
FOR

FREE CATALOGUE

CHAS. A. OS

OSIIIORN
RADIO -GRAM CABINET
Beautiful Queen Anne style Radio -glum. Cabinet, 3 ff. 3 in.
high by '2 ft. 6 in. wide by 1 ft. 6 in. deep. Takes panel 19 in.
by 12 in. or smaller. Ample room for any type of gramophone
motor, including Garrard Automatic Record Changer, and
largest H.T. and L.T. Batteries made. Accommodation for
35 records on each side of set. Should you require a larger
panel space for your set, cabinet will take panel 27 in. long
by omitting records storage.
Height between motor board
and baseboard, 121 in.
Prices MACHINED READY
TO ASSEMBLE, KIT OF
PARTS, OAK, 13110/0. Ma-
hogany, £3/15/0; Walnut,
£4/10/0. Assembled Ready
to Polish, Oak, £4/10.0;
Mahogany, £4/15/0; Walnut,
£5/10/0. Assembled and
Polished, Oak, £5;10;0; Ma-
hogany, £6/5/0; Walnut,
£7/5/0.
ALL MODELS CARRIAGE

PAID.

Osborn Super A eou,,ti
Baffle Board. Pres cuts
90 per cent. Speaker
worry. Any size hole
cut free. Guaranteed
no vibration. 18 by 18
in., 8/-; 24 by 24 in.,
5,1-; 30 by 30 in.,
36 by 313 in., 11,3.

Carriage Paid U.K.
SEND FOR FREE

SAMPLE.

RNDm

Dept. A.W. Regent Weeks, Arlington St., New North Rd., LonIon, Ni.. Tel.:
elute:men 5095. Showrooms: 21 Essex Rd., Walston, N.1. Tel.: Cleritenwell 5634

BRITISH
RADIOPHONE
FIXED CONDENSERS
are used in the

" HOME 1W LOVERS

THREE"

11111111t......

-
BRITISH

RADIOPHONE VARIABLE GANGED CON-
DENSERS have set a standard of excellence for accuracy

and soundness of construction that is unequalled and world-wide.
The same meticulous attention to careful construction and
accuracy is bestowed on the FIXED CONDENSERS, which we
are now manufacturing under licence from the Wego Condenser
Co. Ltd., with the result that designers find it essential to use
them for the best results.
That is why they must be used in the " Home -Lover's New
All Electric Three," and why they will be used extensively by all
discerning wireless constructors for every purpose.
In the manufacture of these Fixed Condensers, air and moisture,
the arch enemies of condensers, are removed to the lowest
obtainable values. The impregnation and sealing under vacuum
is effected, by carefully selected' and neutral waxes.
Capacity, insulation and breakdown are tested independently in
three stages of the production, and it is impossible for any faulty
part to pass these searching, tests. The breakdown voltages are
usually three to four times above the stated test voltages and all
types are very conservatively rated.

For the " HOME -LOVER'S NEW ALL -ELECTRIC THREE "
BRITISH RADIOPHONE 1 -mid Condensers, type B.T.100. Price 2/4
Other prices are as follows: -

500 volt D.C. Test, 250 cost D.C. Working.
Type Capacity Price

B.T. 10 0.1 microfarad . 1;8 each
B.T. 25 ... 0.25 )1 1/10
B.T. 50 ... 0.5 2;1
B.T. 200 ... 2. 51 3;4
B.T. 4(0 4.

Insist on British Radiophone Condensers for your own satisfaction.

THE BRITISH RADIOPHONE Ltd.
ALDWYCH HOUSE - ALDWYCH - W.C.2.

T.1,phoite Fl lbw 11 6744

To Ensure Speedy Delivery, Mention A.W." to Advertisers
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INTRODUCING

Full -wave centre -tapped
Westectur (actual size);
may be used to replace
a duo -diode detector in
any suitable circuit.

GET FULL PARTICULARS NOW
I Please send me full particulars of. and

cults for use with, the new WESTECTOR.

Name

Acd ress

L

A. W.253

A new

The use of the Westinghouse Metal Rectifier in modern A.C. Mains
Receivers and Eliminators is quite familiar ; and its long lifeand high
efficiency has earned for it an outstanding position.
Now, however, after years of patient research and development,
the Westinghouse Metal Rectifier is introduced to you in a new
form-AS A COPPER -OXIDE DETECTOR FOR THE RECTIFICA-
TION OF RADIO -FREQUENCY CURRENTS.
No bigger than a grid -leak, the WESTECTOR is a great advance on
previous linear detectors, and is undoubtedly the detector of the
future. It requires no heater or anode current, and retains the
inherent qualities of long life and high efficiency associated with the
Metal Rectifier.

The Westinghouse (!)

WESTECTOR
hi hire uenc metal detector

Type WA hdlf-wave Westec;:or 11 times actual siie). 'Suitable for
use as q radio -frequency or intermediate -frequency detector, or
for automatic Volume control.

Model i ype Input Output i Price

W.4 Half -wave 24-v. peak... ... ... ... 0.25 mA 7/6
W.6 Half -wave 36-v. peak... ... ... ... 0.25 mA 7/6
WM.24 full -wave 24-v. peak on each side of centre tap 0.5 mA 10j-
WM.26 Full -wave 36-v. peak on each side of centre tap 0.5 mA 10/.

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD., 82 York Road, King's Cross, London, N.I.
Printed by the Sun ,Engraving Co. London and Watford. Published by Barnard Jones Publications, Ltd., 58-61 Fetter Lane,,Lonillort.
Sole .kgents foe SouthAfrica CENT ti AGENCY, L1613Tga. Sole Agents .1-,c_lisstralasia t GUIIDO/S & GOTCH,>LIMITED. Saturday, March 25,1933


