
Prat'ficll I r ire.'esA, Jan/ ar 1.'31

SPECIAL ENLARGED ISSUE !

Published every Wednesden. by

GEORGE
NEWNES

LTD.
Vol. 3. No. 71.
JANUARY 27th, 1934.

AND PRACTICAL TELEVISION
EDITED BY F.J.CAMM

'oR. THE NEW WAVELENGTHS

- A GRAHAM FARISH PRODUCT. 2 E.1 ..J SLOT Aerial Filter is the only satisfactory method stof adapting your Receiver to the new Wavelengths.
Neat, Simple, Efficient, 2/-.

A NEW STATION CHART GIVEN FREE WITH EVERY SLOT.

,- ,1",

AERIAL FILTER



PRACTICAL WIRELESS

DON'T TAKE
CHANCES

AN "ATLAS" UNIT
FOR EVERY SET
There is an
" ATLAS " Unit
to convert any
battery receiver to
mains operation
in a few minutes,
without alteration
to set or valves.
Prices from 39,6
cash or zo/- down.
TRY ONE ON

YOUR SET
Ask your dealer
for free demon-
stration and send
coupon for free

H. Clarke & Co. INSIST ONbooklet to :-

(M,'cr.), Ltd.,
Patricroft,

W.C.2. LASManchester. "AT "
London Office .

Bush House,

AS EXPERTS ALWAYS DO
THERE'S not a radio designer of note who does not consis-

tently and emphatically recommend and specify "ATLAS
Units for their sets. That is one definite reason why you

should insist on " ATLAS." Others are the facts that "ATLAS"
are the units to win the Olympia Ballots for two years running ;
that " ATLAS " gives the highest outputs, greatest voltages,
finest smoothing, and best value in the world. A.C. and D.C.
models for every set. " Class B " and " Q.P.P." included, and for
25 -cycle mains, without extra charge. " ATLAS " is best-
insist on " ATLAS."

T IL
MAINS UNITS `ATLAS

I Messrs. H. CLARKE & Co. (M,CR), LTD.,
I

I Atlas Works, Patricroft, Manchester' 1

I Please send me FREE copy of Booklet No. 87, telling me all about 1

I the world's Finest Mains UnTts.
I

I

i Nam. I

I
1 Addre., I

1
I

I 61/17
I. -,.-

ASK YOUR DEALER - HE KNOWS

January 27th, 1934

77:41 PRICE vol.

22/6 and connee.
ting leads.

If your dealer does not stock
, Universe 1934 Pick-ups.
' write us direct for illustrated

folder.

UNIVERSE1934 PICK-UP
" SUPER " MODEL. Output nearly 4 volts. average
2 volts. Buse used al any position. Pink-itls reed
canna go out of adjustment 'putt. applied ton.
Bak -catch swivel head for easy needle changing.
Weight on record adjustable. Moulded in smart
brown bakelite ease. Fully guaranteed.

COSMO  RD 1.?°1:1"7 UNIVE

qhe'Broadcaster.
and -Wireless
f(etailer"says

"NATURAL TONE
- ENTIRELY

RELIABLE"
WORKS, ENFIELD lolIDDX

SAVE 50% ON VALVES
362 are Entirely British, NON-MICROPHONIC and
FULLY GUARANTEED. If your
dealer is not yet stocking, send for 362
post free direct from the makers.

Post Free from

" 362 " BATTERY TYPE VALVES H.. H.L. & L., 3'8. Power,
4,-, Super -Power, 4.8. S.C.. 7 6. Var.-Ms, 7 6.  Class
9,-. Pentode Type, 20 - 3d. extra,.
` 362 " Patent UNBREAKABLE TOLEDO BATTERY TYPE
VALVES /IL., 4 8. Power. 5 A Super -Power, 6 -.
10 -. Var.-01u, 10 -.

" 362 " ` CLASS B " KIT. Absolutely complete
with " Class B " Valve, 7 -pie valve -holder. Input and
Output Transformers, and full instructions, 28'8.

With high-grade Permanent Magnet M.C. Loud-
speaker, complete unit, only four wires to connect, 50

4.3

Although
half the I

price, 3621
are EQUAL I

TO THE I
VERY BEST I

Cash with order. Cheques and P.O.'s must be crossed and made payable to
THE 362 RADIO VALVE CO., LTD. (Dept. W.), Storeham Road, London, E.5

A NEW NOVOTON
THE NOVOTONEneeds no introduction to Radio Gramo-

phone enthusiasts as it is acknowledged by all to be
the only tone compensator which scientifically compensates
for low note loss in the recording of gramophone records.
It has in the past, however, been relatively expensive and
has been fitted only by those who insist on perfect repro-
duction whatever the cost.
Following on our many years experience in the manufacture
of tone compensators we have now found it possible, by
means of careful design, to produce a Novotone which,
while similar in characteristics to our Type J, can be sold
at an extremely low price so that everyone may at last
experience the pleasure of

REALISM FROM RECORDS
Special Features a

SMALL SIZE.
The size is only 2/" high x 14" wide
x 4" across feet, making it suitable
for including in a cabinet where
space is limited.

CASE.
The instrument is enclosed in a
thick cast Alpax case giving the
maximum of shielding and freedom
from hum due to stray magnetic
fields.

CONTROLS.
Provision is made for connecting
variable resistances to control both
treble and bass to cope with the
resonances met with in various
types of speakers.

It can be fitted with the minimum
of trouble, being inserted in the
leads between Pick-up and Amplifier.

TYPE " M " NOVOTONE
2716

Write for Booklet "N
Realism from Records.

GAMBRELL BROS. & CO. LTD 9
Merton Road - Southfields - S.W.18

Telephone : Putney 3641-2.
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D.P. 24

SPECIFIED BY F. J. CAMM

for the "FURY SUPER"

\Tarrle
(Proprietors: Oliver Pell Control. Ltd)

Write for the1934VarleY
Catalogue - It is FREE

C.P. 158

ONE VARLEY " PENTODE " NICHOKE
Inductance (No D.C.) 45 Henries. Ratios 2:1, 1.75:1, 1.25:1.

D.P. 24 11/6

ONE VARLEY GRADED VOLUME CONTROL
Gives uniform control of volume with angular displacement of
knob so providing very smooth control without sharp cut off.
10,000 ohms 15 milliamps. - C.P. 158 5/6

FOREMOST AS PIONEERS
Advertisement of Oliver Pell Control Ltd., Kingsway House, 503, Kingsway, London, W.C.2 Telephone : Holborn 5303

R. IN

I SPECIFIED FOR THE II
:1934 FURY SUPER.

MMMMM IM

BRITISH MADE

FOR
ATTERY SETS THE BEST BATTERY EVER BUILT NOW COSTS YOU LESS

The INCOMPARABLE
9

Advanced scientific methods

of manufacture enable these

exceptional reductions to be

made.

Made by §"SIEMEN special-

ists in battery manufacture

for over 60 years.
Write for free booklet 667

of up-to-date battery in-
formation to address below.

'POWER' TYPE Triple Capacity
RADIO BATTERIES

OLD PRICE NEW PRICE OLD ?RICE NEW PRICE

V.4 60 volt. 1- 816 V.7108 volt. Of- 151-
V.5 45 volt. X- 716 V.8 120 volt. 2,1f- 17/6

adutotSIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/39, Upper Thames Street, London, E.C.4
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A

it afford
pique

This is a companion volume
to Newnes' WIRELESS
CONSTRUCTOR'S EN-
CYCLOPFEDIA and
Newnes' RNC Y CEO-
PiEDIA of POPULAR
MECHANICS. It is
fully illustrated and is
strongly and handsomely
bound in Turquoise Blue
Cloth. This is a book
that every Wireless
Enthusiast will be
proud to have in his
Bookcase.

A

PRINCIPAL CONTENTS
THE bulk of the Book is devoted to the PRACTICAL diagnosis and

cure of the many Faults that may arise in the running of a Receiv-
ing Set. Here are some of the chapter headings : Faults Classified

-Preliminary Tests-Testing Instruments-Faults in Design-
Correct Component Values Progressive Testing--Noises-

Their Cause and Remedy, Faulty Operation-Break Through
-Special Remedies for Local Conditions - Lack of Selec-

tivity-Equipment Troubles-How to Test Compo-
nents - The Correct Use of Valves -

Station Finding Made Easy - Short.
Wave Receiver Troubles-Portable Prob.

lems -Seasonal Conditions, etc. The
THEORY of Radio Reception is

thoroughly, yet simply explained.
From this it will be seen how

comprehensive this work is.
A very full Cross -Referenced

Index is provided enabling
any " symptom " to be

instantly looked up
and the appro-

priate remedy
noted a n d

applied.

This invaluable reference
work can only be ob-

tained by regular readers (new
cr old) of " Practical Wireless "

-see the Simple Conditions on
opposite page. It is important to

note that there are only nine Gift
Stamps to collect, commencing with

the one appearing on the back cover
of this or last week's issue. If you

haven't already done so, send in your
Application Forms at once and tell all

your Wireless Friends about this great
Presentation Offer before it is too late.

A WORK EVERYONE SHOULD POSSESS,
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and how to ut it ri ht
to be without this
Wireless"Docta
0 UR latest Gift Offer has been received with

tremendous enthusiasm by readers of " Practical
Wireless." Reservations are pouring in from

all parts of the country, and if yours is not among
them, the only way to avoid disappointment is to
post the Forms alongside without delay.

Remember, this unique and helpful Work has been
specially written by F. J. Camm, the Editor of this
paper. It is chock-full of practical and intensely
interesting advice and hints. It is right up to date
and deals with every form of Reception trouble. If
your aim is to get the best results from your Radio,
be sure to avail yourself of this most generous offer
before it is too late.

READ THESE SIMPLE CONDITIONS:
Complete the Forms on right in ink. Fill

in and post Form No. 1 and stamped ad-
dressed label. If not already a regular
reader, hand Form No. 2 to your Newsagent.

On receipt of Form No. 1 and the addressed
label, we will send you a Voucher on which
to qualify for your copy of Newnes' Every -
man's Wireless Book. The volume will be
reserved for you, and will be despatched
immediately we receive the completed
Voucher.

Affix to the Subscription Voucher which
we post to you on receipt of your Reserva-
tion Form (No. 1 9 Gift Stamps cut from
the bottom left-hand corner of the back
cover of " Practical Wireless " for 9 weeks
commencing this or last week.

When your Subscription Voucher is com-
plete, send it, together with a Postal Order
for 2s. Od., which will include the cost of
registration, postage, packing, insurance.
etc., to " Practical Wireless " Presentation
Department, and your Volume will be
despatched to you immediately. No reader
may qualify for more than one copy of the
Encyclopaedia.

This offer applies to persons residing in
Great Britain and Ireland. Readers in the
Irish Free State must pay any duty impcsed.

Any query regarding this offer must be
accompanied by a stamped addressed

envelope.

This Gift Offer is closing very shortly.
Delay, therefore, is dangerous. By sending
in your Reservation Forms at once you
will ensure a copy of Newnes' " Everyman's
Wireless Book " being specially set aside
in your name and you can immediately
start qualifying for it in accordance with
the simple conditions set out above.
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You see
we're interested

Your radio receiver, although installed in your house, belonging to you, is still a matter of much importance
fo the Mullard Scientists. You see, as Leaders in British Valve Manufacture, it is our business to make sure
that everything is done which can be done for the betterment of everyday, ordinary home reception.
Consequently, we have, for some considerable lime now, given our serious attention to the aerial
stage of receivers, with the result that Mullards, who first introduced Pentode Power into the
speaker stage, have perfected the Screened Pentode for the H.F. stage, the valve which
has made it possible for the 3 -valve A.C. set to be a Pentode -Detector -Pentode Circuit. A great
achievement! Ask your dealer about it. And remember-it is made by Mullards-which speaks volumes.

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

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

writing, whether your problem is big or small, give every detail, and address your envelope to T.S.D., Ref. D.B.B.

THE SCREENED PENTODE 17/6
V . P

4 Mullard
. 4 THE MASTER.VALVE

The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W .C.2.
Arks
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QUALIFY NOW FOR NEWNES' "EVERYMAN'S WIRELESS BOOK."

EDITOR:
Vol. III. No. 71 II F. J. CAMM n Jan, 27th, 1934.

Technical Staff:
W. J. Delaney,

H. J. Barton Chapple, Wh.8ch., B.Sc. (Hons.), A.M.I.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND the WORLD of WIRELESS
Six Million Licences
IT is fully expected that by the time

these lines are in print, the Post Office
will have disposed of its six millionth
listening licence, as during November and
December the number sold brought up the
figures almost to that mark. During the
past twelve months over 750,000 were
added to the previous total. If, as it is
computed, there are twelve million homes
in Great Britain, we may now assume that
every other house possesses a wireless
receiver. There is, therefore, no
question of .having attained saturation
point.

No Reason for Complaint
DURING 1933, the B.B.C. carried

out transmissions amounting to
59,966 hours, during which period the
average breakdown did not exceed
.019 per cent. This is certainly a matter
of congratulation, and reflects great
credit on the technical staff.

Television in the U.S.A.
ALTHOUGH at times much is heard

of the progress of television in
the United States, it is interesting to
learn that so far no radiovision receivers
have been placed on the market by
the American wireless industry. Four
of the leading television transmitters
which were carrying out experimental
broadcasts on channels between 100
and 200 metres during 1932-33 have
since closed down. At present nine
laboratories are working small stations
on 2,050 or 2,800 kilocycles. Tests are
being specially carried out on ultra -
short wavelengths. The National Broad-
casting Company now transmits regularly
from Radio City (Empire State Building)
on 6.8 metres (120 lines).

Another Wavelength Conference
IT is reported that the next meeting of

the Union Internationale de Radio -
diffusion (European Broadcasting Union),
will take place in England on June 12-20,
when the results of the new Lucerne Wave
Plan are to be examined and discussed.

Our Free Query Service
New readers should note that we answer

all readers' questions FREE, PROMPTLY,
ACCURATELY AND CHEERFULLY.

Germany's Short-wave Network
THE new Zeesen-Koenigs Wusterhausen

short-wave transmitters were launched
on the ether during the Christmas holidays.
They have been provided with directional
aerials for broadcasts to Asia, Africa,
North and South America. Special pro-
grammes for the East are transmitted
through DJA on 31.38 metres, those destined
to Africa through DJD on 25.51 metres
and DJL on 49.83 metres. Transmissions

power has been increased to 80 kilowatts.
This energy, however, is not considered
adequate by the authorities, and steps are
to be taken in 1934 to push the power up
to 150 kilowatts.

Newnes'
Everyman's

Wireless Book

A Cheaper Wireless H.T. 'Dry Battery
ASUBSTANTIAL concession is given to

wireless battery users of the power
or triple capacity type of battery by th
decision of The General Electric Company,

Ltd., to reduce the price of the G.E.C.
60 volt triple capacity H.T. battery
(Catalogue No. L.260) from 12s. to 8s. 6d.

If you have not already done so, you
should turn to pages 890 and 891
immediately and fill in your reservation i

form for the above volume.
Reservations are pouring into these
offices in thousands and the offer will

shortly be closed.
Do not lose the opportunity of
securing your copy of NEWNES'
EVERYMAN'S WIRELESS BOOK,
which is uniform in size, binding and
style with NEWNES' WIRELESS
CONSTRUCTOR'S ENCYCLOPEDIA i Revival of " Florodora "
and The ENCYCLOIVEDIA of LESLIE STUART'S popular musical

comedy has been specially arrangedPOPULAR MECHANICS. for broadcasting, and the micro -

Wireless for the Blind
WE are informed that further orders

have been placed with Messrs.
Burne-Jones & Co., Ltd., of 296,
Borough High Street, London, S.E.1,
for wireless sets for the use of the blind.
This firm has now manufactured and
supplied some 24,000 sets of special
types, including single and double
circuit crystal sets, the latter types
being for the use of blind persons in
remote areas. Each set employs a
special tuning system using Braille
characters. It is interesting to note
that owing to the stringent method of
testing employed, servicing problems
are practically nil, amounting to less
than I per cent.

411.(.11.M.04111WINEWOMM.O.M.00.=41411=.04M14 to4.1 phone version of Florodora will be
given in the National programme on

January 29 and through the Regional net-
work on January 31. This famous musics'
comedy success was first produced al
the Lyric Theatre, London, in 1899.

for South America are sent during the late
hours of the night via DJA on 31.38 metres.
Between G.M.T. 23.00 and 02.00 all
broadcasts to the American Continent are
taken over by DJL on 49.83 metres. For
these transatlantic services a selected
series of wireless entertainments will be
provided, and only certain items of the
Berlin programme, of international interest,
will be included. Short-wave enthusiasts
will find these transmissions of interest.

The New Call from Radio -Paris -

SINCE December 18, when Radio -
Paris " took the air " as a State-

owned transmitter, the station is advertised
as the Poste National Radio -Paris, and

Possible Fate of the Eiffel Tower
IN French wireless circles the fact that

in the distribution of the new channels
the State has not yet disposed of the
national common wave -length of 206
metres leads certain. authorities to believe
that the wave -length will be reserved to the
Eiffel Tower. Such an allocation would
permit a continuance of its broadcasts,
and the station might carry on a series
of experimental transmissions for the
French P.T.T.
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ROUND the WORLD of WIRELESS (continued)
Talk on Bicycle Development
A NOTHER talk in the Midland " stock -

1 -1. taking " series will be heard on
January 24th. Dr. William Cramp, who
is Professor of Electrical Engineering at
Birmingham University, has made a special
study of bicycle development in the
Midlands, where many notable changes
have been introduced. The title of his
talk is " From the Penny -Farthing to the
Modern Cycle."

Transatlantic Debate
'THE next Transatlantic
1 debate will take place on

January 27th, and will be be-
tween Oxford and Chicago. The
subject is : " Resolved, that the
Profit motive be eradicated."
The Chicago students will speak
in the affirmative and the
Oxford students in the negatiye.
Mr. Vernon Lyon and Mr. Wells
Burnette represent Chicago, and
Mr. John Cripps and Mr. David
Lewis are the Oxford represen-
tatives. Mr. Lewis is a Rhodes
scholar from Canada and Mr.
Cripps is a son of Sir Stafford
Cripps.

Southwell Minster's New Organ
THIS instrument-which has

two keyboards, one in the
triforium and one in the nave-
is to be opened on February
1st. The second of the month
marks the jubilee of this fine
Norman church's advance to
Cathedral status as the centre
of a diocese. On the latter date
there is a relay from Southwell of an organ
recital by the Minster Organist, G. T.
Francis, F.R.C.O., and this is to be preceded
by a short talk on the Minster, the jubilee,
and the previous day's ceremony, by the
Ven. Archdeacon W. J. Conybeare, Provost
of Southwell. Built by Archbishops of
York, Southwell Minster is unique among
English cathedrals in having three Norman
towers still standing after eight hundred
years.

Orchestral Conces from Birmingham
THE4 City of Birmingham Orchestra
appears in the programmes four times

during the week. There is a light orchestral
concert from the studio on January 30th,
with three Slavonic Dances by Dvorak,
ballet music by Delibes, and two of the
shorter pieces by Delius in the programme.
On February 1st, the Orchestra's luncheon
hour concert in Birmingham Town Hall
will be relayed ; it opens with a Weber
overture and closes with Elgar's Pomp
and Circumstance march in G. Then, on
February 3rd, the Children's Concert,
which includes six movements from the
Nutcracker suite, is to be relayed in the
afternoon, and in the evening the Symphony
Concert, in which the chief work is Bee-
thoven's Eighth. Leslie Reward conducts at
all except the Children's Concert, which is
taken by Harold Gray.

Droitwich's New Transmitter
CONSIDERABLE progress has been

made with the building of the new
long -wave transmitter at Droitwich, which
is to replace Daventry 5XX, and we
understand that the installation of the
plant will begin shortly. It is expected

i=1.11.001,1141=1.01///0./.1411101111111........m.amt.m..11
! INTERESTING and TOPICAL

PARAGRAPHS

that the station will be ready for
service in the early summer this year.
The opening of the Droitwich station
will mean that the field strength of the
National programme over a large part of
the country will be such as to make it

FERRANTI VALVES IN THE MAKING

transmitters share a wavelength) for
providing a better service in areas which
will not be well served, even when the
Droitwich transmitter is in operation.

Talks on Various Phases of the Supernormal
PSYCHICAL research, telepathy, dreams

and what they portend, ghosts,
survival after death and other phases of the
supernormal are to be discussed in a series
of broadcasts in the New Year. The

speakers, dates and subjects
will be as follows :-January
26th, Lord Charles Hope
" Physical Mediumship " ; Feb-
ruary 2nd, Professor Seligman-
"Primitive Practices and
Ideas " ; February 9th, Pro-
fessor Seligman-" Ritual and
Healing" ; February 16th, Mrs.
W. H. Salter-" Telepathy" ;
February 23rd, Dame Edith
Lyttelton-" Dreams and Pre -
Vision " ; March 2nd, Sir Ernest
Bennett-Discussion with an-
other speaker not yet selected
on" Guests and Haunted
Houses" ; March 9th, Sir Oliver
Lodge-" Do We Survive ? "
March 23rd, Professor C. D.
Broad-A Summing Up.

Ferranti valves arq made in their entirety at the Hollingwood works,
and our illustration shows a portion of the valve assembly department.

practicable for listeners in the London,
North, and West Regions to receive their
National programme from Droitwich instead
of the medium wavelength National trans-
mitters in their respective regions. The
B.B.C. has, therefore, decided to close
down the London, North, and West National
transmitters, thus releasing two wave-
lengths (the London and West National

ILVE III IS
Problem No. 71.

In his search for better quality A/ rowsmith
decided to replace his transformer -coupled t

1 L.F. stage by a Choke -capacity coupled stage. I
'It He therefore purchased a .5 mfd. fixed

condenser, a good quality H.F. choke, and a i
: 250,000 resistance, and joined these in the

correct manner in place of the transformer. i
Results were, however, very disappointing, :
and although he carefully checked all con -

t nections he could find nothing wrong, Whatt: mistake had he made ? Three books will be ;:awarded for the first three correct solutions
opened. Envelopes should be marked Problem

; No. 71 and addressed to The Editor. PRACTICAL i
1. WIRELESS, Geo. Newnes, Ltd., 8-11, South- i

ampton Street, Strand, London, W.C.2. All :

i entries must be received not later than I
: January 29th.
70. .........  «.   O.. 4..  a. 

SOLUTION TO PROBLEM No. 70.
In wiring up the seven -pin valveholder for his

Class B Unit, Atkinson had misread the connections
to the pins, and had consequently reversed the anode
and grid connections. The following three readers
succeeded in correctly solving Problem No. 69 and
books have accordingly been forwarded to them :
C. M. Dower, 28, Gartmore Road, Goodmayes, Essex;
G. C. Jervis, 343, Birchfleld Road,Westneath, Redditch,
Worcs ; J. Simpson, Castlefield, Cupar, Fife.

Listeners in the South of France
CORRESPONDENCE

received at Broadcasting
House from residents in the
South of France draws atten-
tion to the inability of listeners
in that part of Europe to
receive the London National

programme since the synchronization of the
London National and West National
wavelengths. Last winter the London
National transmissions were very easily
picked up all over the Continent, and were
greatly favoured, especially by people in
the South of France. The B.B.C. points
out that a substitute can readily be found.
The North National transmitter, working
on 301.5 metres (995 kc/s) still gives an
excellent service on the Continent of the
National programme at night, although this
may not be known generally by people who
have been trying to get London National.
Pending the completion of the new long -
wave transmitter at Droitwich, listeners on
the Continent would be well advised to tune
in to the North National transmissions.
On and after January 15th, North National
wavelength will be 296.2 metres (1,013 kc/s).

" Florodora " Broadcast
ABROADCASTING version of the

famous musical comedy, Florodora,
first produced at the Lyric Theatre, London,
in 1899, will be given in the National
programme on January 29th and in the
Regional programme on January 31st ; this
was one of the most charming of the
musical plays of Leslie Stuart ; the book
was by Owen Hall and the lyrics by E.
Boyd -Jones and Paul Rubens-a combina-
tion which, in its day, was supreme in its
own field. The adaptation and production
are the work of Gordon McConnel.

Change of Address
THE Fuller Accumulator Co. (1926)

Ltd., announce that the address of
their Manchester Depot is now 53, Back
George Street, Princess Street, Manchester.
Telephone No.: Central 6356.
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Improuing:theLiginplifier
Some Useful Hints for Improving the
Efficiency of the L.F. Stages of a Receiver

are Given in This Article

By P. S. NICOLL

HERE are a few hints for improving
the quality of reproduction at little
cost, and at the same time increasing

the output from the set. If we can supply
a higher voltage to the low -frequency
valves, it can easily be seen that the
output will be greater and the quality im-
proved. Suppose, for convenience, that the
existing set is connected to 120 volts H.T.,
and that we have .25 megohms in the plate
circuit of the detector valve, a coupling
condenser of about .002 mfd., and a grid -
leak of about 2 megohms (see Fig. 1). These
were considered normal values only a short
time back. The voltage -drop across the .25-
megohm resistance will be 62.5 when the
detector valve is passing only .25 milliamp.
This means that the valve will be working
a long way from its maximum output.
A fuller use of the valve can be ob-
tained by replacing this anode resist.
ance by one of 50,000 ohms : there
will be a voltage drop of only 50 when ro Fiore of
the valve is passing as much as 1 i:'ert'r
amp., which will improve results con- a
siderably. Since we have altered the
anode resistance we must also alter
the grid -leak of the L.F. valve, other-
wise the balance of the circuit will be
upset. A suitable value is + megohm,
although other values may be tried.

Parallel Feed
The next thing is to parallel -feed the

next valve. To do this the primary of
the transformer (usually marked I.P. and
O.P. or H.T. and Plate) must be discon-
nected.

To make this improvement a choke
(which will only cost a few shillings) of
about 30 henries must be obtained. This
choke is connected in the position previously
occupied by the transformer primary ;
the end that was connected to the plate
now has a condenser of about .5 mfd. also
connected to it, the other condenser
terminal is connected to the primary

valve connect a 2 or 4 mfd. condenser
and earth this through the loud -speaker.
The grid bias should be in-
creased on both the L.F.
valves by one or two volts.
The amount of this can
easily be ascertained byTo
trial. Dower

valve
Advantages of the Modifi-

cation.
The advantages shown

G.s._ .25 MS

002 MFD.

DETECTOR
,111111,,

50,000.n.

,. r..

winding and earthed through
the transformer, as shown in
Fig. 2.

The final improvement
consists of disconnecting the
speaker and in its place in-
serting a choke of inductance
as high as we can afford. If
of the same value as before it will
do, but its resistance should be low,
about 300 ohms ; in fact the lower the
better. To the plate of the output

inductance will be maintained higher
than in the ordinary transformer coupled
amplifier. Thus quality will be improved.
(c) Again quality will be further improved
because the output valve will be working

at almost full H.T. voltage.
(d) Any tendency to howl will be

reduced, the last valve being decoupled.
(e) The speaker winding is isolated, and

thus a large power valve may be used

C.B.-

Fig. I.-An R.C.C. stage employing a
high -value anode resistance.

without any danger of damaging the
speaker.

(f) The extension wire to the speaker
may consist of only one insulated wire,
the other terminal of the speaker can
be earthed to any convenient point.

The main disadvantage of the circuit
is that the two chokes require rather
a large amount of space ; unless these
chokes be large the whole advantage
of using them is lost. The chokes and

transformer should be well spaced out.
If these components are not provided

Fig. 2.-Using an L.F. choke in place of an anode resistance,
and choke -coupling the speaker.

by the modified
circuit are :-

(a) The first
L.F. valve can
be run at prac-
tically full H.T.

voltage, there only being a small drop across
the choke winding.

(b) No direct current passes through the
transformer winding, and thereby the

with iron cases they should also be arranged
so that the windings are in opposition,
although the provision of an iron case
round one of them, and an earth connection
to the case, will prevent instability due to
interaction. A certain amount of care
should be exercised in the choice of the
components in order to obviate the risk
of over -amplification of a certain frequency
due to a similar peak in each component.
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BEFORE we
can examine
the possibili-

ties of the piezo-
electric loud-
speaker it is really
necessary to ascer-
tain what piezo
electricity is, in
what substance it
is found, and how it is obtained.

By compressing a piece of
quartz crystal it has been
foundthat charges of electricity
appear at its extremities, one
side being `positive and the
other negative. 1 Also, by exert-
ing a force which would tend
to extend the crystal, this
difference of potential will
again manifest itself, but the
polarity will be reversed. This
phenomena is known as the
piezo-electric effect. It is not
new, as it has been known for
about fifty years. Only in
recent years, however, has it been put
practical use.
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A NEW LOUD -SPEAKER DESIGN
Details of a Unique Piezo-Electric Loud -Speaker, Specially Designed for the

Reproduction of the Higher Audible Frequencies
By " LAMBDA

Fig. 4.-Section of the piezo-electric loud -speaker.

to

Auchelle Salts
In addition to quartz, the effect just

described is known to exist in such sub-
stances as tourmaline and rochelle salts.
The former substance is comparatively
rare and is, therefore, not suitable for
commercial use. Rochelle salts can be a
made in the laboratory in any quantity,
and it is this substance which was selected
for employment in the design of this new
loud -speaker.

It has certain disadvantages, being
affected by moisture and heat, but this
does not appear to have made the design
of a piezo-electric loud -speaker impractic-
able. This !remarkable peculiarity of cer-
tain substances-namely, the piezo-electric
effect-has been utilized in the production
of a loud -speaker capable of responding
to the higher frequencies up to about
16,000 cycles. A remarkable achievement,
offering great possibilities in
the direction of improved fre-
quency response, with conse-
quently still greater improve-
ment in the quality of repro-
duction.

The Piezo-electric Effect
How can we apply this effect

to the design of a loud -speaker ?

Fig. 3.-Construction of
the piezo-electric element.

Figs. I

Before we can
answer this ques-
tion it will be
necessary to
carry our inves-
tigations oft the
piezo-electric
effect a 'step fur-
ther. It is known
that the piezo-
electric effect is
considerablygreater in
rochelle salts
than in other
substances, con-
sequently, this

substance appears to be the most suitable
for our purpose.

In Fig. 1 is illustrated a plate cut from
a crystal of rochelle salts. By subjecting

C

+

the upper corner
z ; the remaining
corner d will then
tend to move in
the direction indi-
cated by the arrow.

Application to
Loud -speaker
Design

Advantage is taken of this
fact in the design of this new
loud -speaker. Four of these
" torque -responsive " units are
employed. Their edges are
cemented together and so form
the assembly shown in Fig. 3.
If this unit is clamped at the
edges, or at the corners x -y -z,
the central points d, which are
in reality the individual cor-
ners of the four separate
crystals, as shown in Fig.
2, then these corners will
tend to move inwards and
outwards.

An examination of the section through
the loud -speaker (Fig. 4) will serve to illus-
trate the method of construction. The
diaphragm (1) consists of the piezo-electric
element. A ringed spacer is provided (6)
and the element is clamped into position
by means of the screws (3) which act upon
the clamping ring (4) situated behind the
compression ring (5).

In order to obtain the greatest sound
1, output there is a certain maximum clamp-

/ ing pressure which must be exerted. A
transformer is mounted at the rear of the
unit, for impedance -matching purposes.

This unit is designed for use in con-
junction with a moving -coil loud -speaker.
As it has a cut-off at 1,000 cycles, it is
obvious that it would not be suitable for

Cl. employment by itself, as bass response
would be non-existent. It has a rising
characteristic up to about 10,000 cycles
and beyond this point the response again
falls off.

and 2.-Diagrams &strafing the principle of the
electric speaker.

this plate to an electric field along a -
it tends to be strained in a direction 45
degrees to the axes b and c. The arrows
I and 2 indicate the direction of the strain,

Now let us clamp the corners x and y ;
this will result in a slight motion of the
upper edge in the direction shown by the
arrow 3. In Fig. 2 are shown two such
plates provided with metal foil electrodes.
They are so arranged that their motions
are in opposite directions. This is indicated
by the arrows at the upper edges. If
the near faces are cemented together and
the edges x and y clamped, the upper
corners of the assembly will now tend to
twist in response to a potential difference
between the foil electrodes. Now clamp

Advantages
All that is necessary to em-

ploy this additional unit is to
connect it in parallel with the
existing moving - coil loud-
speaker and place it as near
as possible to it.

By a combination of moving -
coil and piezo-electric speaker,
an approximately straight-line
frequency response up to about
10,000 cycles can be obtained.
The lower limit depends upon
the low -frequency response of
the moving -coil loud -speaker
and the characteristics of the
amplifier.

No filter or other arrange-
ment is necessary to divert the power
between the two speakers. This is due to
the fact that the reactance of the unit is
inherently capacitative, and when con-
nected in parallel with a unit having an
inductive impedance, the power divides
naturally.

Another advantage of connecting a
capacitative unit in parallel is when
pentode output valves are employed. In
this case the presence of the high -frequency
unit has extremely beneficial effects. The
presence of the capacity in parallel restricts
the rise in response of the moving -coil
loud -speaker with increasing frequency,
which happens when the output stage
employs a pentode valve.

piezo-
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Happened to Permeability Tuning? In This Article the Author Throws
Considerable Light on the Problems Involved

THE inductance of an air -core coil
depends principally on the geometri-
cal dimensions with, generally, a

small correction factor depending on the
frequency of the current flowing in the
circuit. In the case of the newly -developed
coils with iron cores, however, the induc-
tance depends not only upon the dimensions
of the coil, but also upon the physical
properties of the core, and these properties
are variable.

Technically speaking, the matter is
expressed by saying that the magnetic flux
density B, which is induced in a sample of
iron by a magnetizing force H, is given by
the simple formula B = pH, and the term
indicated by the Greek symbol 14 is called
the permeability.

A Complex Variation
It is easy to prove, however, that p is not

constant for any one sample, but varies in
a complex manner with B or H, as will be
seen from Fig. 1, and also varies within wide
limits for different samples of iron. The
inductance of an iron -cored coil, therefore,
depends on the permeability of the iron,
and this varies over the cross section of the
core, since H is not constant over that area.
Moreover, and this is a point which is fre-
quently overlooked when we are dealing
with currents which vary as they do in radio
circuits, if the current in the coil, by which
H is produced, varies, then the value of p
will change. In consequence, as a general
rule, in any calculation work it is only
possible to select some average value for if,
which experience has shown to be represen-
tative for the coil in question.

Readers will therefore appreciate from
the foregoing that the problem we are
examining is somewhat complex in char-
acter. With an air -core coil /4 has a value
of unity and all is plain sailing, but not so
when iron is introduced into the coil.

Not Strictly New
Of course, strictly speaking, tuning by a

variation in the inductance of a coil is not
by any means new. Those readers who have
been working at radio for several years will
recall quite readily the variometer tuners,
a sample of which is shown in Fig. 2. Two
coils, joined in series, were mounted so that
one rotated inside the other. In one case,
when the planes of the coils were co -axial,
the inductance effects of each were'additive,
but when the movable one was rotated
through 180 degrees, the magnetic fields
were opposite and the total inductance
reduced, intermediate values being secured
in intermediate positions. Although a very
unselective device, when the broadcasting
stations were few and far between, or in
those cases where a simple crystal set was
sufficient to satisfy the household needs,
the component proved quite satisfactory.

Inductance or permeability -tuning de -

vices to contend with modern conditions of
broadcasting, however, need a form of
design radically different from this. Iron

Maqnetac flax Density B.
Fig. 1.-Showing the familiar form

a permeability curve.

cores, which can be employed at radio
frequencies, have been instrumental in

of

Fig. 2.-An early form of inductance tuner.

changing coil design very considerably, and
in condenser -less tuning_the cores play an
important part.

/ran Ouse' Core Cott
Cover?

1

Modern Iron Cores
Ordinary iron cores, or even thin lamin-

ations, are productive of such high losses
that their use in high -frequency coils is out
of the question. Over forty years ago, how-
ever, patents were taken out to cover the
use of compressed iron -dust cores, but to
permit radio frequency working, the eddy
current paths have had to be still further
reduced by employing the finest iron
powder and also completely insulating the
particles. Then, again, the greatest care
and attention has had to be paid to the
physical design of the cores themselves to
achieve a measure of performance equal to,
or better than, ordinary tuned circuits.

Two names closely associated
with this work are W. J. Polydoroff
in America, and Hans Vogt in
Germany.

In Fig. 3 is shown one form of de-
sign used by the former inventor to change
the coil inductance by sliding it over a core of
iron dust. As will
arranged to go both inside and outside the
coil, while closely -fitting metallic shields of
copper or aluminium act as guides for the
core when it is inserted into the windings.

An Important Feature
Reverting for the moment to an oscilla-

tory circuit tuned by the usual .0005 mfd.
variable condenser, there is one important
aspect which has always proved a draw-
back. In fact, it would not be too much

to say that it was partly re-
sporisible for the introduction
and popularizing of superhet-

erodyne receivers. I refer to selectivity._
The inductance of a given coil has to be
designed to give the highest wavelength
(minimum frequency) when the moving
plates of the variable condenser are wholly
in mesh with the fixed plates (maximum
capacity).

Under these conditions, a good measure
of selectivity can be achieved, a factor
which can be proved readily both theo-
retically and practically. As the wavelength
is reduced, however (that is frequency in-
creased), the selectivity becomes worse, for

with the increase in frequency the losses
become greater, while the inductance
remains sensibly constant. Hence the
ratio of inductance to resistance de-
creases, and at the minimum setting
of the condenser on the medium waves
the selectivity condition may be three
or four times as bad when compared to
the maximum condenser setting.

Coil
Fig. 3.-One form of permeability tuner arrange-
ment to give telescopic motion between iron dust core

and coil.

A Better Condition in Theory
Coming now to an oscillatory circuit

arranged for inductance or permea-
bility tuning, it is possible to improve
matters very considerably from the
theoretical point of view. First of all

(Continued vn page 927)
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This illustration aptly
shows the attractive

; and compact lay- ut
of the 1934 Fury /our
'Super. Last year's

PRACTICAL WIRELESS

model
may easily ;

- and cheaply be I
adopted to this modern I

version.

IEXPLAINED in last week's issue that
the latest PRACTICAL WIRELESS re-
ceiver is really a modified and con-

siderably improved version of the " Fury
Four " which created so much interest
and enthusiasm among home -constructors
last year. Although there has been no
attempt slavishly to adhere to the principal
features of the original " Fury Four," it
has been found possible to retain many
of those which were so popular and which
marked a definite forward step in the
technique of wireless set design. The
same type of chassis has again been used,
although in the present case the latest
metallized material has been employed for
it. It has even been possible to retain the
very same chassis dimensions, so that
those thousands of readers who made the
original " Fury " will be able to make use
of the same cabinet (which is often one of
the most expensive parts of a receiver).
Although in one way the combination of
valves is the same as in the 1933 " Fury "-
that is, two H.F. stages, followed by a
leaky -grid detector and a high -efficiency
pentode-the first two valves are now of the
variable -mu type, and are used to provide
complete volume and selectivity control
under any combination of circumstances.

Distortionless Volume Control
The amount of high -frequency amplifica---won provided by the set is truly enormous,

January 27th, 1934

Full Constructional Details of the 1934 Version
Practical Wireless last year. This really is a Super
Super Station Getter. It Worthily Upholds the
Standards in Home -Constructed Receiver Design.
Readers who made the original Fury Four will be

and is easily sufficient to make it an easy
matter to tune in dozens of stations at full
loud -speaker strength without making any
use whatever of the effective reaction
control. At the same time, the volume
of any transmission can be reduced to
no more than a whisper by means of
the volume control which
serves to vary the bias on
the two variable -mu valves.
Needless to say, this volume
control is entirely distortion -
less, and does not have the
slightest effect on the quality
of reproduction.

" Mixed " Coupling
The circuit arrangement is

particularly interesting, em-
bodying, as it does, a number
of unusual and particularly
good features. For example,
instead of using the same
method of coupling between
the first and second variable -
mu valves as between the
second variable -mu and the
detector, a tuned -grid circuit is made
use of in the first position and tuned
anode is used in the second. This
will at first seem rather unusual, but
it has the extremely beneficial effect of
rendering the receiver absolutely
stable under all conditions, despite

the enormous degree of H.F. amplification
which is provided. This does not affect
the correct ganging of the two -gang con-
denser, as might be expected, since the

Mr. F. J. Camm, demonstrating his 1934 Fury
Four Super.
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of the Fury Four which was Fully Described in
Receiver-Super Quality, Super Selectivity, and a
Best Traditions of its Predecessor and the Best
A Better Four -Valve Receiver does not exist.
able to Modify Last Year's Model at Trifling Cost

The two-piece cabinet of the 1934 Fury Four
Super is here illustrated.

The 1934 Fury Four Super in its cabinet.
coils themselves are accurately matched
and are perfectly suitable for this circuit
arrangement. In order to ensure that

the voltage applied to the screening
grids of the two H.F. valves shall be
perfectly accurate, a potentiometer
device has been incorporated in pre-
ference to the usual series resistance
arrangement, and this is in turn pro-
vided with decoupling circuits to avoid
any possible instability in this part
of the receiver. The usual drawback
to this arrangement, namely, the con-
tinual drain on the high-tension battery
caused by the potentiometer across
the total supply, has been avoided by
the method of utilizing a four -point
on -off switch, about which more will
be said anon.

Low Detector Grid -circuit Damping
The detector -grid circuit is of rather

unusual design, and avoids one of the
principal difficulties experienced when
high -efficiency coils are employed. The
grid condenser, it will be seen, is con-
nected direct to the anode of the
second high -frequency valve, and this
is in turn connected to a transfer
tapping on the grid coil, thus providing
a constant load on long or medium
waves and enabling full use to be made
of the efficient coil on both wavebands.
The grid circuit is provided also

899

with a change -over switch for gramo-
phone -record reproduction, and the only
slight departure from usual practice here
is the method of connecting the grid leak
to the grid direct, instead of to the grid
condenser. Although this means that the
leak is in circuit even when the gramophone
pick-up is being employed, it enables the
leak to be connected in the most direct
manner to the grid, and ensures stability
on radio by dispensing with an otherwise
long lead. The remaining lead, as well as
that for one of the pick-up connections, is
carried in the usual metal braiding, which
is earthed, and it will be found that the
set is thus perfectly stable on both settings
of the switch.

Uniform Reaction Control
The reaction circuit, although perfectly

normal as a whole, incorporates a small
resistance in series with the condenser in
order to prevent any possibility of parasitic
oscillation on either waveband, and the
small anode by-pass condenser forms an
essential part of this circuit.

A New L.F. Coupling
Coupling between detector and output

valve is carried out by a newly -introduced
L.F. coupling device, which includes in
the moulded case the anode coupling
resistance, a coupling condenser, an L.P.
transformer, and yet a further resistance
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Every care has been taken to ensure that readers of PRACTICAL WIRELESS can
obtain the same results as from the original 1934 Fury FourSuper. Mr. P. J. Comm

is here seen giving his final O.K. to the drawings.

of high value, which is connected in series
with the grid of the output valve, as a
further precaution against instability. Thus
it will be seen that at every part of the

maximum efficiency and economy, and the
constructor may go ahead in the certain
knowledge that yet another " star " re-
ceiver has been des gned for his especial

therefore, the first thing to do is to place all
the components on the chassis, as shown in
this diagram, and to mark their positions.
The screw holes may then be started and the
wiring holes drilled. The template which is
supplied by the condenser manufacturers
should be positioned on the chassis and
the necessary clearance holes drilled to
accommodate the holding -down screws.
When this has been done, the 'two com-
ponent brackets should be mounted on
the side runners, and it will be found easier,
although not essential, to mount the
fixed condensers on these runners whilst
they are still unscrewed from the base
of the chassis. In this manner the screws
are driven hoine Without difficulty.

The Coils
The coils will be found to have soldering

lugs projecting below the baseplate, and,
before the assembly is mounted, nine -
inch lengths of connecting wire should be
soldered to the required lugs as shown
by the wiring plan. It will be seen that
two of the wires are kept on the upper
side of the base and connected to the fixed
sections of the two -gang condenser, whilst
the remainder pass down through holes
in the base for subsequent connection on
the underside of the chassis. These holes
are shown in the centre of the wiring plan,
and the lugs to which they are connected
are indicated by the numbers at the side
of these holes. The coils are supplied

Two sub -chassis views of Mr. F. J. Camm's 1934 Fury Four Super.

circuit great care has been taken to ensure
that no possibility of instability can occur.
The high -efficiency pentode valve feeds
the loud -speaker through an output filter
comprising a tapped choke and large -
capacity fixed condenser, whilst also con-
nected in this part of the circuit is a battery
economizer of the latest design. The pur-
pose of this is to reduce the normal high-
tension current and thus provide one of
the principal advantages of Class B
amplification, whilst retaining the additional
benefits conferred by the pentode. The
economizer reduces the total anode current
required by the pentode when no signal,
or a very quiet signal, is being received,
and yet permits the current to rise to any
required value to produce loud notes
without distortion. We have already ex-
plained in PRACTICAL WIRELESS how this
is accomplished by a variation of the grid
bias applied to the last valve, and a metal -
oxide rectifier forms an important part of
the arrangement.

Sufficient has been said to show that
from every point of view the circuit has
been studied and designed to produce

benefit, and one which is a worthy successor
to the original " Fury Four."

The Construction
The chassis,

as supplied by
the makers, will
be found ready
for the com-
ponents to be
mounted,'al-
though small
clearance holes
will have to be
drilled in cer-
tain places to
permit of inter-
connecting wires
being passed
from one side of
the chassis to
the other. The
position of these
holes may be
obtained from
the wiring plan
(page 906), and,

without a switch on the end of the spindle,
and it is most important that the correct
type be used in this position. The switch

(Continued on page 905)

A neat lay -out, simple construetion, extreme selectivity, and easy operation
are salient features of the 1934 Fury Four Super.
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EFFICIENCY

UNIFORMITY

LONG LIFE

KINGS
OF THE

AIR

NEW
STATION

CHART!
Get one of the new
Cossor Station Charts
which gives the revised
wavelengths, etc., of
over 80 foreign stations
and has space for enter-
ing your own dial read-
ings, price 2d., from
your Dealer or write to
A. C. Cossor Ltd.,
Melody Dept., Hivh-
bury Grove, London, N.5,
enclosing 2d. stamp.

YOu can appreciably improve the performance of your
All -Electric Receiver, especially if it is two or three years old, by fitting the
correct types of Cossor Mains Valves. Due to their advanced design and
their famous Mica Bridge Construction, Cossor _Mains Valves possess

remarkable efficiency, uniformity and long life. Your dealer will tell you
the types you need to make your Set like new- again.

To A. C. COSSOR LTD., Melody Dept., Highbury Grove, London, N.5
Please send me free of charge, a copy of the Cossor 72 -page

Wireless Book.
Name

Address

B V.33 PRAC. 27/1/34.

COSSOR
A.C. and D.C.

MAINS VALVES
COSSOR A.C. MAINS VALVES (4 Volt Indirectly Heated Cathodesl

Type Purpose Imped-
ance

Amp.
Factor

Mut.
Con. Price

*tM.S.G.-H.A. Super H.F. Amp'n 500,000 1,000 2.0 17/6
*41 M.S.G. - Super H.F. Amp'n 400,000 1,000 2.5 17/6

*tM.S.G.-L.A. Super H.F Amp'n 200,000 750 3.75 17/6
t*M.V.S.G. - Variable Mu S.G. 200,000 - 2.5 17/6
**M.S./PEN.-A H.F. Pentode - - - 4.0 17/6
t*M.S./PEN. -

t*M.V.S./PEN.
H.F. Pentode -
Variable Mu

- - 2.8 17/6

H.F. Pentode - - 2.2 17/6
*41 M.D.G. - Bigrid - - - 40,000 10 .25 19/-

**D.D./PEN. - A.V.C. (Detector
and L.F. Amp.) - - 2.7 20/-

**D.D.T. - - A.V.C. (do.) - 17,000 41 2.4 15/6
41 M.R.C. - R.C.C. or Det. - 19,500 50 2.6 14/ -

*41 M.H. - - Detector - - 18,000 72 4.0 13/6
41 M.H.F. - H.F. or Det. - 14,500 41 2.8 n/4

*41 M.H.L. - Det. or H.F. - 11,500 52 4.5 13/6
41 M.L.F. - Low Frequency - 7,900 15 1.9 14/-
41 M.P. - - Normal Power - 2,500 18.7 7.5 14/-
41 M.X.P. - Extra Power - 1,500 11.2 7.5 16/6
M.P./PEN. - Pen. Power Output - - 3.5 18/6
P.T. 41B - Pen. Power Output - - 2.25 22/6
P.T. 41 - - Pen. Power Output - - 3.0 18/6

COSSOR D.C. MAINS VALVES ( 6 Volt 0.25 amp. lndire sly Heated Cathodes)

Type Purpose Imped-
ance

Amp.
Factor

Mut.
Con.

31±/.L._
Price

t*D.V.S.G. - - Variable Mu S.G. - - 2.5 17/6
*D.H.L. - - Detector - - 13,000 58 4.5 13/6

D.P. - - - Power Output - 2,800 17 6.0 14/.
D.P./PEN. - Power Pentode - - - 3.5 1816

*D.S./PEN. - H.F. Pentode - - - 3.0 17/6
*DN.S./PEN. - Variable -Mu

H.F. Pentode - - 3.0 17/6
**D.D.T.16 - Double Diode

Triode (A.V.C.) 16,000 40 2.5 15/6

*Supplied with Plain or Metallised Bulbs. **Stocked with Metallised Bulb only.
t Characteristics measured at -1.5 Grid Vol s. Directly heated filaments.

Prices in this List do not apply in I.T.S.

Q 4391
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Now you can adapt your
Receiver to the new Wave-
lengths simply, quickly. Just
fit a SLOT Aerial Filter on
or near your Set, connect to
the Aerial lead-in . . . the
job is done.

And what an improvement !
Keener Selectivity. No
Interference. No overlapping.
SLOT is small but a giant in
action, it brings in Stations
that many sets cannot other.
wise receive, especially on
the lower broadcast waves ;
it gives you the very finest
reception of which your set
is capable. It lasts a lifetime
-yet it costs but 2/..

Ask your dealer for SLOT
to -day or obtain it direct,
post free.

NO OTHER SELECTIVITY UNIT
CAN DO WHAT SLOT DOES.

Advt. of GRAHAM FARISH LTD.
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FAIRIS111
PRODUCTS

for 1934 FURY SUPER

OHMITE 1!, watts I/O
RESISTANCES, 3 watts 2/3

RON-INDUCTIVE CONDENSERS
mfd., 1/8 1 mfd., 2/-

1 mfd., 1/9 2 mfd., 3/ -

DISC CHOKE . 2/- UTLOS DIFFERENTIAL CONDENSER
Price 21- eacb

FIXES CONDENSERS. from V. EM. S. CHOKE 4$

SEE ADVERTISEMENT ON PAGE 933.

BOOSTER UNIT . . . . 7,6

CARD LIGHTNING ARRESTER 1/6

MASONS HILL, BROMLEY, KENT.
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The 1934 Fury Four Super -Our Artist's Impression

DETECTOR TUNING CONDENSER
PENTODE
VALVE

DETECTOR
VALVE'

1

BATTERY
ECONOMISI NG
UNIT

The A.U. Radiogram Fiery Four Super
will be dealt with shortly.

V
ICI

I RON CORED
TUNING COILS H.F. TUNING i

CONDENSERS

I

VARIABLE -ML
H.F. VALVES

Wiring Diagrams are on
page 906.

R/.5

Gzre-

Theoretical circuit of the 1934 Fury Four Super. ,2------1
16 v GB. -II V- i

1

i C1-.0003 mfd. Pre-set ; C2 and C8-.0005 mid. ganged ; C3 and C12, 1 mid. ; C4, C6, C7 and C9-.1 mid. ; C5-.000I mid. ; C10-.0002 mid. Reaction; i
CII and C14-.0002 mid. ; C13-.0005 mid. Variable; C16 and C17-2 mid. ; RI, R5 and R6-50,000 Ohms; R2, R3, R7, R9 and R12-1,000 Ohms;

1 R4-25,000 Ohms; R8-I0,000 Ohm Potentiometer; RIO -500 Ohms; RI I-1 Megohm ; C15, C18, RI3, R14 and R15 are all included in the Graham-
Farish Booster Unit., smmoaa. em.. ..wo ..wo ;
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Waire-Change.
7Einby Condenser

Radio Ground
On-Cy/Swrech.

24h; 4

1

Melalliseo' Baseboard
se Puck 24i; -1-

'i'

1+4

a"

Reaction Condenser.

Dimensioned front view of the 1934 Fury Four Super.

(Continued from page 900)

is a Bulgin Type 87a, and it may be
obtained with the coils at an extra cost
of is. 6d. The switch must, of course,
be mounted so that the small finger at
the end of the coil -switch rod operates
the dolly of the switch in the correct
manner, and this will be whpn the two end
contacts are towards the right, the coil
being viewed from the front. Now screw
down the coils, passing the connecting
wires down through the holes in the base,

and proceed to mount the
remainder of the compon-

two points on the wiring plan marked
" M.B.," and these are earth return
connections which are connected to the
metallized surface of the chassis, and in
the case of those connections on the upper
surface it will be sufficient to twist the wire
into a loop to be held down by an ordinary
round -head wood screw. Where these
letters appear on the under -surface it
will be necessary to pass a small bolt
through the chassis, with a washer beneath
the head making good connection on the
upper surface, and the wire held beneath
a nut on the under side.

Last year's outstanding success-the Fury Four. This
did not incorporate such modern refinements as iron core

coils, for such were not then available.

ents, using as your guide the wiring, plan.
There'are no difficult points to explain in
this part of the assembly,,as all parts are
quite easy to get at, and there are no pit-
falls for the unwary. Before the Booster
Unit can be mounted it will be necessary
to fit the Westector into the clips tprovided
on its under side. i When this has been
attached the receiver is ready for wiring,
and this should be carried out in a neat
manner, avoiding slackness and making
quite certain that good contact is provided
at the required points.

Earth Returns
Tt will be noticed that there are one or

The screened
leads must
be passed
through the
metal braid-
ing, and this
should be
turned back
at each end to
avoid short-
circuits on the
inner wire, and
small metal
brackets used
to clamp the
braiding to the

905

metal surface. These brackets may easily
be made from odd scraps of metal, or they -
may be purchased from Messrs. Peto-Scott.
There is no necessity to screen any leads
other than the two indicated in the wiring
plan.

Next week we shall give full operating
details, together with a Test Report.

LIST OF COMPONENTS FOR t
t THE 1934 FURY FOUR SUPER.
; One Set " Ferrocart " Type " G " Coils

(G.10, G.14, G.13) (with Switch-see Text)
(Colvern).

 One " Nugang " Single Variable Condenser,
.0005 mfd. with Type A Drive (C.13)
(Jackson Bros.).

One " Nugang " 2 -gang Variable Condenser,
i .0005 mfd. with Type A Drive (C2, i

C8) (Jackson Bros.).
One Disc Type H.F. Choke (H.F.C.2) (Lissen).
One 1 megohm resistance with wire ends (R11)

(Lissen).
: One Pre-set Aerial Condenser, .0003 mfd. (C.1)
; (Lissen).
; One " Pentode " Nichoke (Varley).

Volume Control, Type C.P.158
(R.8) (Varley).

One Super H.F. Choke, Type H.F.4 (H.F.C.1)

I One use Holder, Type F.5 (Bulgin).
; One 100 ma. Fuse (Bulgin).
 One G.B. Bias Clip, Type 2 (Bulgin).

Three 50,000 ohm 1i watt " Ohmite " Resist- 4

antes (R1, R5, R6) (Graham Fetish).
Five 1,000 ohm ditto (R2, R3, R7, R9, R12)

(Graham Fetish)
I One 25,000 ohm ditto (R4) (Graham Fetish).

One 500 ohm ditto (R10) (Graham Fetish).
! One .0002 mid. Reaction Condenser (C10)
; (Graham Fetish).

One " Booster " Unit (Graham Fetish).
Two 1 mfd. Fixed Condensers, Type 9200 B.S.

(C3, C12) (Dubilier).
Four .1 mfd. ditto (C4, C6, C7, C9) (Dubilier).

t Two 2 mfd. ditto (C16, C17) (Dubilier).
t One .0001 mfd. ditto Type 670 (CS) (Dubilier). :
; Two .0002 mfd. ditto, Type 670 (C11, C14)

-
Three 4 -pin Chassis Type Valveholdera (Clix).

 One 5 -pin ditto (Clix).
iFour Wander Plugs marked G.B.1, G.B.2,

G.B.3, G.B.+ (Clix). :
: One Passfeeda Coupling Unit (B.R.G.).

Two Large Component Brackets (B.R.G.). i
t Three Terminal Mounts (Belling -Lee).
I One 4 -way Battery Cord (Belling -Lee).

Six Type B Terminals (Aerial, Earth, L.S.+,
L.S.-, Pick-up, Pick up) (Belling -Lee).

2 One "Westector" Type W.4. (OVestinghouse).
; One " Metaplex " Chassis (Peto-Scott).

One " Fury Super " Cabinet (Pete -Scott).
Four Valves, Types P.M.12M., P.M.12M.,

; P.M.2DX., P.M.22. (Mullard). :
; One Moving Coil Loud -speaker, Type P.M.6. ;
i (W.B.). :
; One 120 -volt H.T. Battery (Siemens).
i One 16 -volt G.B. Battery (Siemens). i

1f One 2 -volt L.T. Battery (Block Batteries). ;
T Connecting Wire, Length Metal Braiding, ;

Screws. etc.

The 1934 Fury Four Super provides the solution to all selectivity problems.
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Top and Sub,baseboard Wiring Diagrams of the 1934 Fury Four Super
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Mr. Camm's

"FURY FOUR"
(W.B. Speaker Solely Specified)

Mr. Camm's

"SUPERSONIC SIX"
(W.B. Speaker Solely Specified)

Mr. Camm's

"1933 SUPERSET"
(W.B. Speaker Solely Specified)

AND NOW THE

907

1934 "FURY SUPER"
W.B. MICROLODE SOLELY SPECIFIED

Mr. F. J. Camm has specified a W.B. Microlode ' Speaker SOLELY for EVERY
important set since its introduction first astonished the wireless trade and public.

There are vital reasons for this splendid tribute from a famous pioneer
of receiver design  Perfect matching to the receiver, due to the unique
Microlode feature, gives better balance of tone  The unique

'Mansfield' magnet, 30 per cent, stronger than a good cobalt steel magnet
of equal weight, gives better sensitivity and wonderfully crisp attack 

You should hear the difference a Microlode ' will make to
your set : it will amaze you!

micRprradLpDE PM4A -

PM6

-

32'6

PM2A - - 79%
Moving - coil Speakers PM1A - - - 120?-

11101111iiii11111thionaill11111111111111

WHITELEY ELECTRICAL RADIO CO. LTD., DEPT. D, RADIO WORKS, MANSFIELD, NOTTS
Sole Agents in Scotland Radiovision Ltd., 233 St. Vincent St., Glasgow, C.2 Sole Agents in I.F.S.: Kelly and Shiel Ltd., 47 Fleet St., Dublin
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tyXj&'S NEW idea!
"Battery
Time"

iii

the ,_122 e

charge.'i"-ecat,,

,

crY's o,,

teas The

-tells you
in time
the time
to recharge

"INDICATOR" BATTERY

PRICES WITH  INDICATORS'

Type DTG-C 2 volt 20 a.h. 51-

DFG-C 45 ,, 9/ -

When the Exide Indicator' says Full' the battery is full-and that's that.

When the a Indicator' hand approaches Empty' it is time to get the battery

recharged-and that's that. The great point about the Exide Indicator'

is that with it you always know where you stand. It puts an end to

uncertainty. It puts an end to the risk of being let down by a run-down

battery. The Exide Batteries already equipped with this invention are the

" D " types listed below. You'll know which battery to get next time.
* These prices do not apply to the Irish Free State.

Exide Batteries are obtainable in sizes to suit every set from Exide Service Stations and all reputabledealers. Exide Service Stations give service on every make of battery.

Exide Eatteries, Exide Works, Clifton Junction, near Manchester. Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin, B el fR4ast
9
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PIADRS
WRIN ICES

A Home-made Gramophone Pick-up
AVERY efficient pick-up may be made

from an old pair of head -phones and
an old gramophone sound -box. Remove
one of the ear -phones, unscrew the top,

DIAPHRAGM

METAL -BRAIDED FLEX
EARTHED TO CASE

GRAMOPHONE
STYLUS BAR
SCREWED TO
EBONITE CAP

HOLES DRILLED HERE
FOR BOLTING TO
EARPIECE

SAO( OF
GRAMOPHOLDONE
SOUND -BOX

HEADPHONE
CASE

A home-made gramophone pick-up.

and remove the diaphragm, replacing the
old lead by a piece of metal -braided flex,
long enough to suit your own requirements.
At the same time, earth the case by means
of the metal braid on the flex. From
the old gramophone sound -box remove the
back and the needle -holder. Remove
the screws which hold the magnets to the
car-phone_case and replace them by others
about fin. longer. Drill two holes in the
soundbox back so that they are exactly
cpposite the protruding screws on the
ear -phone case, and fit the two together,
holding the soundbox back in position by
nuts.

Tap two screw holes in the ebonite cap,
and screw the needle -holder to it, fastening
the top of the needle -holder to the ear -phone
diaphragm by means of the screw provided.
Screw the ebonite cap back in place on
the earphone and connect up as you would
an ordinary pick-up.-J. H. HEYES (Liver-
pool, 4).

Simple Switch for Loud -speakers
THE switch illustrated is useful for

switching into circuit one or other
of two loud -speakers. It consists of a piece
of ebonite about 2in. square, four ter -
initials, four strips of brass about tin. wide
(A in diagram), and a moving contact arm

with knob. Two pins or stopsTo
LOUDSPEAKER + for locating the arm are also

required. The diagram

To L.S.
TERMINALS

OF SET

+.

A switch for two loud -speakers.

V11.1.M.04/111/114111411=1.1M.41110.11.111/100410414111WHIMP:0411M.1!

THAT DODGE OF YOURS!
Every Reader of " PRACTICAL WIRE-

LESS " must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, " PRACTICAL WIRELESS,"
George Newnes, Ltd., 8.11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every

I notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

1.01011./.11.1.114=10.0.111=11.11104=P1111.1111.0./.1111110411104MA

is self-explanatory, a turn of the knob
bringing either one or both speakers into
play.-G. HOWARD (Liverpool, 4).

Curing Rattle in M.C. Loud -speaker
MANY set owners are, no doubt,

rather chary of adjusting their
own moving -coil type loud -speakers.
There are, of course, numerous faults
which can develop, but without doubt
the most common is that of a bad
rattle caused by the speech coil fouling

one side of
the gap it
moves in.
This in
most cases
can be
cured quite
easily pro-
vided theactual
centring
spindle or
the dia-
phragm is
not dam-
aged. It is
imperati v e
that the

Curing rattle in a moving -coil speaker be
speaker. taken o u t

of the cabinet. The trouble can now be
traced by running the finger lightly round
the extreme edge of the diaphragm while
the speaker is working. It will be found
that the rattle gets very pronounced at
one point, and naturally the rattle should
almost disappear when the finger is placed
on the opposite side.
This merely serves to
indicate the point of.foul-
ing. Now this has been
a scertained, a light visiting

card should be cut in
to three strips, cut V
shaped at one end.
The screw which
holds the spider in
position should be
slackened off and
one piece of the card
gently pushed be-
tween the speech coil
and gap on the inside.
It is preferable that

- ro
+ this should be put

LouospAKER where the fouling

Internal
Speaker

Not
0 zist-de
Receiver

Oat,-ov-1:
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is occurring. The other two pieces are
put equidistant from each other in the
same way. It will be realized that the
speech coil is now held in the actual middle
of the gap.

The fixing screw can now be re -tightened
and the slips withdrawn. It should be
noted that the thickness of card will vary
according to type of speaker. In most
cases where P.M. types are used a very
thin card or piece of paper must be used,
while in a large energized type a consider-
ably larger gap is employed necessitating
a thick card to fill up the space. Where
the centring of the loud -speaker is done
from the back of the diaphragm, a complete
piece of paper can be formed into a circle,

and slipped intact
into the gap from
the front .- S.
FREEMAN (Batter-
sea).

065

-iihna;nckgy
OcAlarm

AM9BaroctfOr
Some Distance

rot. rf OnA novel time Accumulator-,_
switch. cafe&

A Simple Time Switch
THE accompanying sketch shows a

simple " time switch " for use with a
wireless set. The illustration is almost
self-explanatory. It will be noticed that
when the alarm is set, the key turns,
thereby twisting or untwisting the wires.
This idea can readily be used for turning
a set on or off at any given time.-P.
NEWTON NIELD (Loughborough).

Connecting Alternative Loud -speakers
THE following plug -and -jack system,

built into the household set, offers
many advantages and costs next to nothing.
As well as providing a ready means of
comparing and testing new speakers, the
house may be wired, and by merely inserting
one.or both plugs the following combinations
can be obtained :

1. Both plugs withdrawn : internal
speaker as built into set, only.

2. One plug inserted in the top jack :
one external speaker only.

P.D.T.D. cAck

Plug and jack switching arrangement
for alternative loud -speakers.
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READERS' WRINKLES
(Continued from previous page)

3. One plug inserted in lower jack ;
internal speaker and one external speaker.

4. Both plugs inserted : two external
speakers only.

Output transformer must not be built
into set, but wired with the speakers used,
unless all speakers are of the same type.
-T. S. Ross (Greenford Green).
A Slow-motion Improvement

HE slow-motion gadget, often recom-
mended. for attachment to the ordinary

condenser in the form of a small spindle
with rubber tubing attached, is quite
useful, but has its disadvantages. In the
first place, the sharp edge of the condenser
dial cuts into the rubber in a. very short
time, and becomes practically useless, and
it has to be replaced. This can be avoided
by putting a slight flat on this edge by
filing in the lathe. Secondly, this state
of affairs is hastened because it is possible,
when the dial is turned quickly with the
ordinary handle, that the small spindle
revolves at a fast rate. The writer over-
came this difficulty by fixing up the
gadget shown in sketch. The small spindle
was mounted on a thin strip of brass,
working as a pivot at right angles to the
periphery of the dial. A movable peg
in the strip was connected with a rubber
band to a peg fixed in the panel under-
neath the dial. The rubber band keeps the
spindle in contact with the dial. A small
hole drilled in the panel enables the small
spindle to be put out of gear by simply

DIAL

/i
1

4111

-11111014111- III

/, (6.2'--- ?

PEG 01 it
7:-4-IIII ---.1- .-=:: Net

14'&41411.0

---'=--A'' 10
I

ELASTI
IP* c,

C HOLE IN
BAND PANEL.

A simple slow-motion device.

stretching the rubber band and placing
the peg in the hole. This prevents wear
on the small spindle when the dial is revolved
the greater distance, and the small spindle
is quickly put in action again by releasing
the peg. The operation includes drilling
three small holes in the panel, one being
beneath the dial, which is removed for the
purpose. W. H. GRAYLING (Cambridge).
A Simple Counter for Coil Winding
IT is generally quite a tedious job to count

the turns when winding, say, a mains
transformer or other component which
demands a fairly high degree of accuracy.
By employing this simple dodge the work
is considerably simplified. The idea con-
sists of coupling the winder to a sewing-
machine, either hand or treadle -driven.
Whilst winding one should " stitch "(with-
out cotton) along a piece of paper, mean-
while counting the turns of the winder.
When 100 turns have been wound and the
paper " stitched " the latter should be cut
at the end of the stitches. Now, every
time the paper is " sewn " from one end
to the other, 100 turns will have been
put on, and it is, of course, a simple matter
to calculate the total number. It is
possible, of course, to use any number as
a " base." but 100 seems to be the most

oonvenient.-P. NEWTON NIELD (Lough-
borough).
An Improved Dial Light

THE usefulness of an ordinary dial light
can be increased by employing the

simple little dodge illustrated in the
accompanying sketch. All that is required
is a small piece of thin card or metal,

PROT LAMP BRACKET

LEADS
To LT

PILOT
LAMP

... '....°'..-...,,11)

11 11111

,11

SLOTTED SCREEN

1 11111'

I itle 11

,1

BAOC OF
CONDENSER

SCALE

SUGGESTED TYPE

orsraftrAN BE VARIED
TO SUIT DIAL AND
LAMP FITTINGS.

A neat dial -light arrang:ment.

with a narrow slit cut in it by means
of a sharp knife. The card or metal is
then attached to the bracket which supports
the lamp -holder so that it comes between
the light and the dial. By this means
the whole of the dial showing through the
escutcheon is not illuminated, but only a
narrow strip of it which comes opposite
the cursor or pointer. As a result it is
somewhat easier to adjust the condenser
and accurate tuning is simplified.-P. F.
(Leeds).
Differential Aerial Input

ACOMMON fault of many H.F. input
volume controls is their effect upon

the tuning of the circuit which they precede,
and amongst others the series aerial
condenser possesses this disadvantage.
The effect is caused by the transference of
a variable capacity, formed by the natural
capacity of the aerial to earth, and the
capacity of the variable series aerial
condenser, to the tuned circuit. As the
series aerial condenser is varied, so is the
amount of capacity across the circuit varied.
It i4 obvious that if it were possible to
simultaneously place across the circuit as
much capacity as was removed bp the
reduction of the series capacity, then the
tuning would remain unaltered. The
desired effect is obtainable in the manner
indicated in the accompanying illustrations.
A differential condenser of suitable capacity
is substituted for the series condenser,
leaving one fixed terminal on the differen-
tial condenser free. This terminal is con-
nected to one contact of a semi -variable

A differential aerial
input arrangement.

.elese/ Com:e-
arns

January 27th, 1934

condenser, the other connection from
which is made to earth. In operation, the
receiver is accurately tuned to a trans-
mission with the differential control set
for maximum volume (i.e., with the aerial
plates in circuit). The control is then set to
nearly the minimum position, and the
pre-set condenser adjusted to give maximum
signal strength. The value of the pre-set
condenser will depend upon the size of the
aerial, but a condenser having a maximum
value of .0003 microfarad, with a fairly low
minimum value, will be large enough to
equal the capacity of aerials of normal size.

The principle of operation is simple, and
consists merely in the setting of the pre-set
condenser to give a value exactly equal to
the value of the capacity to earth of the
aerial. This will ensure that the capacity
to earth of the upper end of the tuned
circuit will remain sensibly constant at all
settings of the differential condenser.-
NORMAN ROLLASON (Canterbury).

Automatic Gramophone Stop
THE accompanying sketch shows an

easily -made automatic stop for
electric gramophone motors which can be
made from odds and ends from the scrap
box. The sketch is self-explanatory and
shows all the constructional details. To

Term- Abt-fhown
rkck

MO/ Anale
name 

ZeadZA.fotor

Hokt2ny
CC,"/". CGS nvetber

Leads To
Motor

Springy grass

An automatic gramophone stop.

set the switch it should be screwed to the
motor board, the pick-up placed on the
last groove of the record and the arm of the
stop swung over until it touches the pick-up
arm. The switch will then take care of
itself.

Of course, it can be adjusted to suit all
sizes of records by swinging the arm round as
per sketch.-T. PRESTON (Coventry).

Improvised Resistances
ATEMPORARY resistance can very

simply be made by taking a 3M.
square of ordinary newspaper, moisten-
ing it, and folding it to form a strip

about fin. wide. This can then be con-
nected across the ends of the defective
resistance by binding* short lengths of
bared wire round its ends. The actual
resistance value might not at first be
correct, but it can be adjusted within
reasonably wide limits by varying the
dampness of the paper.

It will be understood that the resist-
ance will not be of a permanent nature,
but it can be kept in use for a whole
evening without attention. If it is re-
quired for longer periods the paper
should be moistened at intervals. A
more permanent resistance can be made
in a similar way by dipping the paper
into Indian ink instead of into water.
The ink should be allowed to dry before
the resistance is put into use.
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PHOTOMETRY

Its Application to the Measurement of Cathode Ray Oscillograph Tube

By A TELEVISION ENGINEERCharacteristics forTelevision.

IN the very near future the essential
component of the household television
receiver will no doubt be a cathode ray

oscillograph tube, since, with the advent of
ultra -short-wave wireless transmission of
vision, high definition will be possible.
Much research work is being carried out in
several leading laboratories, and in the
testing and measuring of tube characteristics
photometry plays a leading part. Apart
from actual picture tests and the screen
colour, it is desirable to know the spot
brightness in candle -power, and the spot
size in relation to the negative voltage
applied to the Webnelt cylinder, as, with
this information, the modulation efficiency
of the tube can be seen at a glance. There-

HEFNER
CANDLE
FLAME.

INVERTED IMAGE
OF FLAME ON GROUND

GLASS.

Fig. 1. -The Hefner
lamp, which is

described below.

fore, before readings can be taken, one
must possess a light source whose
light. intensity is accurately known.
This is determined by balancing a
suitable lamp against a sub -standard
source ; and the Hefner lamp is
probably the simplest and most
satisfactory for this purpose.

Hefner Sub -standard Lamp
Fig. 1 illustrates a Hefner lamp. A

wick consisting of fifteen to twenty
strands of twisted cotton is inserted through
a tube 15 mm. high, 8 mm. internal diameter,
and 0.15 mm. thick, into the container,
which is filled with a pure grade of amyl-
-acetate (C5Hi1C211302). After lighting,
the flame tip is adjusted to a height of
40 mm. above the tube level by viewing
the inverted image of the flame cast on
the ground -glass screen, and adjusting the
wick till the tip of the image cuts the
horizontal hair line.

Although the lamp is rated to be 0.9
International candle, this is subject to
correction, so that

I =1 + .0055(8.8-e)- .00011(760 -b)
I = Corrected candle -power.
e =Humidity in litres of water vapour/cubic

metre.
b =Atmospheric Pressure in mmi of mer-

cury.
In the following experiments carried out

by the writer, actual figures are given to
show how results are obtained.

1_ Vision Sound i
MONDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m. I1

! TUESDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 tn. j
WEDNESDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 m.

! THURSDAY NO TRANSMISSION
1 FRIDAYDAY 11 p.m. to 11.30 p.m. 261.1 m. 391.1 tn. /

NO TRANSMISSION
LNDAY NO RANTSMISSION iSU
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WEHNELT
CYLINDER

Data.
(1) Humidity. 12 grams of

water/cubic metre.
Water vapour weighs .0008

grams/cubic centimetre.
. ' . Litres of water vapour/cubic metre

of moist air
WAX SLABS OF
JOLY BALANCE

9

Method of Determining Candle -power of
Light Source
A 6v. 30 -watt lamp is enclosed in a light

tight box and its beam concentrated down
a tube, over the end of which is placed a
piece of ground glass. This in turn is
covered with a metal cap in which an
aperture of 1 sq. cm. is cut (Fig. 2).

A Joly balance consisting of two slabs
of wax intersected with a piece of reflecting
metal is utilized as the balance. The lay-
out of the photometric bench is easily seen
by reference to Fig. 2.

The balance is moved in the optical
plane of the lights until the intensities
appear identical lay reference to the balance.

Then if
I =Corrected candle -power

of the Hefner lamp
B =Intrinsic brilliancy of

light source in candle-
power per unit area

d =Distance in cms. of
Hefner lamp from

GUN Joly balance centre
HT+ 1,000y.

EAR TH

WEHNELT
CYLINDER

VOLTS
100V.

Fig. 3. -This shows the connections for the
cathode tube.

di =Distance of light source in ems. from
centre of the balance,
the light intensity being inversely

proportional to the square of the
distance,

I B
(12

Icli2and B =-
With d =16.6 cm. and di =21.4

cm., a value for B is obtained =1.725
Fig. 2. -The layout of the "candle -power per sq. cm.

Photometric bench.

LIGHT
SOURCE

12
103 x .0008

=15 litres =e
(2) Temperature =14' C.
Density of mercury at 14° C. =13.56.

. . Height of mercury column
1.016 x 106

- 981 x 13.56
= 764 mm.

Substituting in the formula, we have
I = I + .0055(8.8- 15)- .00011(760-764)
=0.9659 candle -power (neglecting the

last term).
61.414111.11411110111111.04MINNIKPM1.0100411..1..041110.041=41101141

ENGLISH TELEVISION TRANSMISSIONS. I
(80 LINE SYSTEM)

Determination of Spot Brightness and
Size of Cathode -Ray Oscillograph Tithe
The screen of the cathode ray tube is

substituted for the Hefner lamp, and set
at a distance of y centimetres from the
balance.

The tube is connected in circuit as shown
in Fig. 3. No time base being necessary,
the X and Y plates are joined to the earth
terminal to prevent the spot from moving
over the screen.

For varying voltages on the Wehnelt
cylinder the spot diameter is measured in
mm., and the light source adjusted to
x centimetres from the balance until the
intensities appear the same.

When the tube possesses colour, a Wratten
filter of the same shade is first placed over
the light source aperture before measure-
ments are taken.

The actual tube under measurement
necessitated a blue Wratten filter having
a transmission factor of 2.9 per cent., and

(Continued on page ir)
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It is Almost Impossible to Grasp Thoroughly the Operation of Television Transmission and Reception Without Some Knowledge
of the Science of Light, and This Article, While Avoiding Advanced Theory and Mathematics, will give Just the Information

By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.which the Amateur Requires.

WHEN our eyes perceive an object,
it is because light from that
object enters our eyes and stimu-

lates the optic nerves, giving rise to the
sensation we call sight." We must,
therefore, find out something about the
nature of this Light.

Light is simply one form of radiant energy

N Disc.
Light rays travel in straight lines.

and belongs to the same group as heat and
radio waves ; that is to say, it consists of .
vibrations in the ether. The difference
between light waves and radio waves is
simply one of frequency or wavelength.
Whereas radio waves range from
a matter of a few yards to several
miles in length, the wavelengths
of light range over a few
hundred -thousandths of a centi-
metre.

When light is emitted from a
luminous object, it travels out-
wards in all directions just as
the waves from a transmitting
aerial, but while it is perfectly
correct to think of light waves
as ever-growing spherical waves,
like the endless successive layers
of an onion, it is more con-
venient to imagine light as an
infinite number of rays, projected
forth from the source of illumin-
ation like, shall we say, the spines of
rolled -up hedgehog.

In Straight Lines
We can study light and un-

derstand the functions of such
devices as mirrors and lenses
much more
easily if we
try to follow
their effects
upon indi-
vidual rays _
of light. =====

- -The first
point to note =
about a light
ray is that it Fig. 4.-A simple example
travels in a of refraction.

= = = =

Mirror

Orzyznai Direction
OF Rey:

Normal

New Direction
OF Roy

Fig. 2.-When light is reflected
the angle of incidence equals

the angle of reflection.

a

straight line through any one transparent
medium. Thus, when the light in the
studio is projected through the holes in the
scanning disc, it falls upon the object to
be televised at the spot exactly opposite
the hole, and similarly, when viewing the
neon lamp through the scanning disc, we
see just that spot on the lamp which is, for

the moment, in a direct line
with the hole in the disc and
with our eyes, as illustrated
in Fig. 1.

Those substances like air
and glass which allow light
to pass through them are
called transparent; those
which stop or absorb light
are called opaque ; trans-
lucent bodies like ground
glass absorb some light and.
allow some to pass through,
and these last named are
used for making up the
screens employed in pro-
jection television receivers,
such as the lens disc and
mirror drum sets.

Persistence of Vision
We shall see later that while light rays

proceed in straight lines through trans-
parent bodies, they may have their direction
changed in various ways. Before dealing

Mirror

010

Fig. 3. --Showing why the reflected
image appears to be behind the mirror.

with this part of the subject, however, let
us consider a little more the effect of light
upon the eye. It has been stated that
light gives rise to the sensation of sight,
but another very important point is that the
sensation of sight remains for an appreciable
fraction of a second after the light has
ceased. It is this " persistence of vision "
as it is termed, which enables us to build
up a moving television image in our eyes
by presenting several complete pictures in
rapid succession with the image -recon-
stituting device.

Reflection of Light
In many types of television receivers it is

essential to change the direction of the
beam of light once or twice, so the next
point that,arises is how this can be carried

out. Everyone is familiar with the effect
known as reflection as produced by a
mirror. Highly -polished metallic surfaces
" stop " rays of light and, in effect, reverse
their direction. Fig. 2 represents a mirror
and its effect upon a single light ray. The
important point to note is that the reflected
ray leaves the mirror at the same angle at
which it meets it, and in the same plane
as the normal. The angle is measured
between the ray and an imaginary line
called the " normal " at right -angles to the
surface of the mirror at the point where the
light strikes it. Thus, in Fig. 2 the two
shaded angles are equal.

Avery good example of how this mirror
reflection is put into practice is furnished
by an illustration given last week (Fig. 16,
page iv). Here we have an experimental
television receiver in which the beam of
light from the bottom of the tube on the
right, containing a signal modulated source,
is projected on to the vertical mirror set at
an angle of 45 degrees with the tube. This
turns the light through a total angle of 90
degrees (angles of incidence and reflection
being equal as we have just seen) on to the
mirrors of the drum which are normally
rotating. Each individual mirror is inclined
slightly to the vertical mirror, and the
beam reflected back from the small mirror
surface on to the vertical mirror is once

more turned through 90 degrees
and impinges on a small screen
mounted on the front of the
receiver so as to create vertical
strips of light as the mirror
drum revolves.

It is at first rather difficult
to see how this change in the
direction of light permits us to
see reflections in ' the mirror,
but Fig. 3 will explain this.
Rays of light from the object
are reflected into the eye and
obey the ordinary laws of re-
flection just enunciated. But
the eye, used to seeing things
only in a straight line, refers the
image back along the new path

Fig. 5.-The focusing effect of a double
convex lens on a parallel beam of light.

Fig. 6.-A parallel beam from a point source
of light using a lens.
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of the rays, and imagines the object to be
as far behind the mirror as it is in front
of the surface.

There is another means by which
light rays can have their direction
changed. It is called " refraction "
or bending, and occurs when light
passes from one medium (say air)
into another, such as glass or water.
Most readers are familiar with the
illusion that a stick when dipped
into a bucket of water appears to be
bent as in Fig. 4. We know that the
true position of the stick is ABC, but
it appears to be ABD.

The reason is that the light rays are
bent, and actually this is due to the fact
that the light travels at a different speed
in different media.

Fig

Lenses
It is as a result of this phenomenon of

refraction that lenses (commonly termed
magnifying glasses) possess their special
qualities. Fig. 5 shows a very usual type
of lens-namely, a double or bi-convex
lens, consisting of a disc of glass whose
two surfaces are worked and ground to a
curvature corresponding to part of a sphere.
A single convex lens has one flat surface
and one spherical surface. If a parallel
beam of light is passed through the double
convex lens, each ray will be bent or
refracted as it enters, and again as it leaves,
the glass. There are definite mathematical
laws connecting the angles to which the
light is bent, depending in part on the

MQ9ncliea'
Reversed '

//nage

Recluce Full 5e3e
bnoye

TReverses'F'
en/ aye

i

I

I

I

1

I

... ¢ -  -  .   - j. >1E f --1.1
.7.-Position of the image at different distances from

the lens.

relative density of the media (glass and
air) and the angle at which the light enters
the lens. The choice of a spherical curva-
ture ensures that all the rays of a parallel
beam are so 'bent that they meet at a
point (F in Fig. 5) called the focus.

It should also be clear that if at
the point F we placed a point source
of light, the divergent rays collected by
the lens will be bent to a parallel beam
(Fig. 6).

Again, if an illuminated object is situated
on one side of the lens and a screen be
placed on the other side, a reduced image
the right way up will be formed if the
screen is placed nearer to the lens than
the focal point, while an inverted image
will be formed if the screen is placed beyond
the focus (Fig. 7). This inverted image
will be reduced if the screen is less than
twice the focal distance from the lens, and

will be magnified if the screen is
more than twice the focal distance.

Users of television receivers will
no doubt have noticed that in
comparatively few cases is a single
lens used to produce the magnified
image, this applying particularly to
a disc and neon machine.

Using Two Lenses
The reasons for the use of a

more complicated optical system are
twofold. In the first place, it is
due to inherent defects in all simple
lenses which form part of a sphere.
While the image projected by the cen-

tral portion of the lens is quite clear and
sharp, there is a considerable amount
of light " dispersion " at the outer edge'
of the lens. It is found preferable, there-
fore, to use two lenses, such as a
single and double -convex, as in the case
of the recent " Portovisor," using the
accurate central portions of the first lens
slightly to concentrate the beam on to
the central portion of the second lens.

Secondly, where it is desired to focus a
beam of light on to a mirror, partial
concentration is performed by one lens,
(the " condenser ") using, of course, the
central portion, and accurate focusing ly
the second lens. By using two lenses the
apparatus can be so designed that the
second lens can be accurately adjusted
in position to " focus " the beam
exactly, and in this way secure a " cleaner "
image.

AS an engineer more interested in
mechanical than theoretical aspects
of television, I feel great disappoint-

ment when I come to survey from my
mechanical point of view the progress
that has been made in the science during
the past few years. It is granted that it is
possible to obtain a better televised image
.to -day than it was, say, two years ago,
but I am strongly inclined to the belief
that the improvement is on the transmitting,
rather than the receiving, side. The
majority of television receivers of the kinds
which are considered by many television
experts to be remarkably efficient appear
to me as a mass of badly -made components
assembled in the most amateurish way.
There might be reasons for using forms of
construction which, to the engineer, are
unsound and unreliable, but I feel con-
vinced that considerable improvements
could be made if our television theorists
would deign to call in the services of
competent men who have received a
thorough -training in the design and con-
struction of mechanical and electrical
apparatus. Such men would at once
remedy many of the faults to be found It
eighty per cent. of the television receivers
and components on the market, and their
work would prove far more valuable than
much of the research work which the
theorists are doing to improve the clarity
of televised pictures by evolving new sys-
tems employing weird and wonderful
devices in order to obtain their 90, 120,
and 180 -line scanning. These latter
developments are, perhaps, inevitable
for the progress of television, but they
should come after numerous obvious
mechanical refinements which are owing to
the apparatus at present in use. It is a
ease of learning to walk before attempting
to run !

. When these facts are pointed out to
many of these non -mechanical television
technicians, they are all too ready to

AN ENGINEER LOOKS AT
TELEVISION

i In this Outspoken and Provocative
Artide Our Contributor Examines_ the
Progress of Television from the
Engineer's Outlook and Points out
What He Considers to be a Number
of Neglected Points on the Mechanical

I Side. By RADIOPTIC I

explain that improvements are unnecessary
and would be futile with the present
systems of transmissions. They are, in
fact, very careless in their outlook, and are
apparently much too absorbed in the future
to give reasoned and studied thought
to the present. This is indeed unfortunate,
because it seems to me that there can
be no doubt whatever that real television
must come-and in the very near future.
Let us hope that our engineers and designers
will pay more attention to the mechanical
side of things before television receivers

ware installed in nearly every home in the
country. If they do not, the popularity
of looking -in is sure to be delayed
unnecessarily.

Perhaps those who are responsible for
the development of television will con-
sider that the remarks I have just made are
unfounded, or that they cannot be justified.
I will therefore attempt to be more specific
in pointing out details of design which
appear very unreliable and distinctly
bad from the mechanical point of view.
It is particularly important that the
electric motor employed to revolve the
scanning disc, mirror -screw, or mirror -
drum should be maintained at a constant
speed. Additionally, it is stressed by those
responsible for television that the motor
should run dead truly-this is, of course,
obviously correct, since the dimensions
of the holes or the positions of the mirrors

are very important, and should be perfectly
accurate. And yet, how many motors
do we find whose armatures and driving
spindles are accurately balanced'? Every
engineer knows that a shaft which is
revolving at the comparatively high speed of
750 revolutions a minute is bound to vibrate
and " whip " if it is not properly balanced.
Again, great efforts are made to reduce
the weight of the disc or drum in order to
reduce the " fly -wheel " effect and make
synchronization easier of accomplishment,
but despite this a brass spindle bush of 2in.
or more diameter is employed to mount
it on the motor spindle. Surely it would
be more reasonable to make use of one
of the innumerable aluminium alloys,
many of which are equally as strong as
brass.

Disc or Drum Mounting
Although efforts are made to ensure

that the disc or drum shall run truly it is
invariably attached to the motor spindle
by passing a grub screw through the mount-
ing flange. This again is most unscientific
and un-mechanical, for it is obvious that
the pressure of the screw against the
spindle must, of necessity, throw the
flange out of truth. What better method
could be employed as an alternative ?
There are several, the most obvious of
which is to make use of a slightly tapered
motor spindle on to which the flange
could easily be driven. Such a method of
mounting would be ideal, despite its utter
simplicity, because the flange, or rather
the spindle, would be entirely self -centring.

&arming discs, as at present made,
strike the engineer as being remarkably
flimsy affairs, which are liable to be buckled
with the slightest touch. And once they
are buckled, it is almost impossible to
make the holes " line up " again. Is it
beyond the resources of our so-called tele-
vision engineers to devise a disc, or a wheel

(Continued overleaf)
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(Continued from previous page)
with the necessary holes in it, which
would be much better mechanically and
equally as good in effect as the present
disc of aluminium foil ? Surely there are
many ways of achieving such a result
by making use of the principles of the
bicycle or racing -car wheel.

Punching the Disc
Not only are the manufacturers of tele-

vision apparatus to blame for much of the
downright bad workmanship which goes
into the production of television com-
ponents, but it seems that those who
dekribe how some of the parts can be
made at home do not get down to " brass
tacks " in regard to the constructional

work: They tell the amateur to make
his parts by similar unreliable means to
these adopted by the professional manu-
facturers, instead of encouraging the
mechanically -minded amateur to adopt
more scientific methods. One example
that seems particularly bad is in connection
with the punching of holes in scanning
discs. The- constructor is merely told
to buy or make a punch of such -and -such
a size and to make holes through a prepared
aluminium disc along a helical line drawn
round the disc. Why does not someone
describe how to make a trammel arrange-
ment with screw adjustment so that a
scriber is moved the correct distance to-
wards the centre by giving the screw a
single turn ? And why not a simple press

January 27th, 1934

of smite kind by means of which the holes
can he made without the crude method of
striking a punch with a hammer and thereby
stretching the metal and causing it to
buckle unnecessarily-? If there is any
reason why the holes should be made with a
punch, why not a clamp to grip a large
area of the metal so that stretching and
buckling is reduced to an absolute
minimum ?

Perhaps I am too critical, but I do feel
that the mechanical aspects of television
-and it seems that the whole process is a
purely mechanical one-should be con- 
sidered far more carefully if the science is
to make the. rapid strides which I should
very much like to see. What about it,
you television theorists ?

Recording Television
THE present television transmissions

occupy only half art hour on four
days a week, and this naturally

restricts the amount of experimenting
which can be carried out by the average
enthusiast. It must be remembered, how-
ever, that it is just as easy to record the
television signals as it is to make records of
ordinary broadcast music and speech. The
standard aluminium disc and a cutting
stylus in a gramophone recorder are con-
nected to the output terminals of the
receiver and the television transmission
(London National, 261.1 metres) is tuned
in and the record blank filled. Although
this will not enable a complete item to be
recorded, it will present sufficient subject
matter for subsequent use at a more con-
venient time. The record is, of course,
simply played back through the medium
of a pick-up connected in the grid circuit
of a valve in the same way as is an
ordinary gramophone record, with the
television apparatus connected in place of
the loud -speaker.
Universal Scanning Disc

The English television system requires
that the neon lamp (with a disc receiver)
is arranged at the right-hand side and,

VIN.11.114141111PIMM.0411.41.111.11110.01111100.1..1141/1111141410.
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consequently, produces a vertical picture
in which the ratio of the height to the
width is as seven is to three. The principal
Continental system, whilst utilizing the
same ratio, requires that the picture shall
be situated at the top of the disc in a
horizontal position. If, therefore, it is
desired to receive both Continental and
English transmissions on a disc receiver,
it is necessary to swing the lamp round to
occupy the alternative position. It should
not be found a difficult matter to arrange
a bush round the motor spindle (or on the
same level) in order that an arm may be
pivoted at that spot to carry the neon
lamp -holder. Of course, where the entire
receiver is enclosed in a cabinet it will be
necessary to arrange a suitable window
(with magnifying devices) at both positions.
Push-pull and Television

Many readers prefer the push-pull
method of L.P. amplification, and are
rather at a loss to know how to join the
neon lamp in, order to obtain the neces-
sary striking voltage. When the lamp is

joined direct in the anode circuit there is,
of course, the normal anode current of the
valve passing through the lamp, and
provided this is of a suitable value it
develops the initial glow in the lamp, and
this is subsequently modulated by the
speech currents. In the push-pull output
circuit a centre -tapped choke (or trans-
former primary) is joined across the two
anodes, and it seems at first sight impossible
to join a lamp to obtain the necessary
striking voltacte. The following scheme,
however, will be found perfectly satis-
factory. The usual centre -tapped choke
is joined across the two anodes, and the
centre point connected to high-tension
positive. A fixed condenser of approxi-
mately 2 mfds. is then joined to each
anode and the other end of each condenser
is joined to the anode and the cathode
of the Neon lamp. H.T. positive and H.T.
negative are then joined direct to anode
and cathode of the neon, and if required,
a resistance of the variable type may be
joined in the negative lead in order to
adjust the neon to the required. brilliancy.
The fixed condensers prevent a short-
circuit of the H.T. supply, whilst they
permit the speech current oscillations to
pass to the Neon lamp.

PHOTOMETRYL(Continued from page I)

the corrected value of B now becomes
equal to .029 x 1.725 -.05 candle -power.

The results are then tabulated. The
following figures are taken from a tube
with 1,000 volts on the plate and at heater
current 0.9 amps.

Intrinsic brilliancy of source =B candles
per sq unit

Total br'g,htness of spot =K

.0055

.003

.0025

.002

0015

.001

0005

Y
CMS.

x
ems.

Wehnelt
CylinderCylinder d.

Win
a2lly2

" g2
5.15 69.8 -5 30 .000613

80 -10 25 .000466
68.5 -15 23 .000634
67.25 -20 20 .000659
66 -25 17 .000684
75 -30 10 .00053

5.15 29.2 -35 2 .0035
38.1 -40 1 .00206

K

-10 .45 -20 -25 -30 -35 -40
WENNELT CYLINDER VOLTS. -

Fig. 4. -- Graph showing
the relationship between
the Wehnelt voltage and K.

Fig. 5.-This graph shows
how the distance d varies
with the Wehnelt voltage.
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and K = a2By2candle-power.
x2

From the tabulation two curves are then
plotted :-

(1) K. in relation to Wehnelt voltage (see
Fig. 4).

(2) d in relation to Wehnelt voltage (see
Fig. 5).

Diameter of spot in mm. =d '

Area of source
=2.25 sq. ems.
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The Pilot Kit
SERVICE was
founded in 1919.

PRACTICAL WIRELESS

PILOT AUTHOR KIT
EXACT TO SPECIFICATION

IMPORTANT.-Miatellarteoue Components. Parts, Kits, Finished
Rereivers or Accessorks for Cash, C.O.D. or H.P. on our omen system
of Easy Payments on orders over £2. Send us a list of your want,.
IVe will quote you by return. C.O.D. orders value over 10s. seem
carriage and post charges paid Great Britain only. OVERSEAS
CUSTOMERS CAN SEND TO US WITH CONFIDENCE.
We carry a special export staff and save all delay. We pay half
carriage-packed free. Send full value plus sufficient for half carriage.
Any surplus refunded immediately. Hire Purchase Teems are NOT
available to Irish or Overseas customers.

A TRIUMPH!
PETO-SCOTT

Permanent -Magnet Moving -Coil
1934 EXTENSION SPEAKER

In Beautiful Walnut Cabinet.

Yours for

5/-
down

Balance in
7 monthlypa yments

of 5 6.

CASH or C.O.D.
Carriage Paid.

39/6
DESIGNED WITH 30 RATIOS
 SUITABLE OUTPUT FOR 1001 RECEIVERS..
FOR POWER -SUPER -POWER -- PENTODE -
CLASS " B "-IN FACT EVERY TYPE OF OUTPUT
VALVE KNOWN. Alterations to ratio readily made
wi tlu t remu,ing Speaker or back of cabinet. See

inset illustration.
In addition to the extra-
ordinary wide range of out-
put ratios - 30, covering

St. >
' " 111' 4°' the requirements of every0 type of home -constructed

and factory -built set, old or
new-the PETO-SCOTT EXTENSION SPEAKER
is built with an inclined baffle, supported on felt
cushions which completely eliminate all resonance and
boom, enhancing the already perfect tonal balance.
Complete with Combined Volume Control and Switch.
Obtainable only direct from PETO-SCOTT.
Speaker only (less cabinet) Cash or C.O.D. Carriage
Paid 29 6, or yours for 4;- down and 7 monthly
payments of 4/-.

r --BARGAIN---
PHU°- li-vp EARL. HVEET EBRAOLDAYNNCEE D

LOWBOY (CONSOLE) MODEL 56.
All Electric; seven timed circuits with single dial control.
Gives amazing performance with new economy in operating
costs. Duo wavelengths ; no leak between hands. Illuminated
dial, no reaction ; chassis and tuning condenser floating on

Irubber. Oversize, energised M.C. Speaker with large baffle -
board gives exquisite. full tone. Beautiful cabinet in Walnut.

Iand Oriental woods with rich inlay,. Height 391 ins.

yll G OUR G
N

PRICE I . 1

or 18 Monthly payments of 16/6. IL

KIT "A" CASH C. O. D.

These are the Parts Mr. F. J. Camm
used. ANY ITEMS SUPPLIED
SEPARATELY. Order from this
list of SOLELY SPECIFIED
PARTS. Orders over 10/- sent
Cash or C.O.D. Post Charges Paid.

Great Britain only.

1 Peto Scott Metaplex Chassis, Ready Drilled and
Slotted

1 Set Colvern Ferrocart type " (I" Coils (G10, (213,
0.14)

1 ' Nugang " Single Variable condenser .0005-mfiL
with type A Drive .. .. .

1 3.5. " Nugang " 2 -gang variable condenser .0005-
mfd. with type A Drive.. ..

1 Lissen Bloc type H.F. Choke. ..
1 Lissen 1-megohm resistance with wire ends..
1 Lissen pre-set aerial condenser .0003-mfd...
1 Varley " Pentode" Nichoke .

1 Varley Graded Volume Control type C.P. 158 ..
1 Bulgin Super H.F. Choke type H.F.4..
t Bulgin Fuse -holder type F.5 ..
1 Bulgin 100 ma. Fuse
1 Bulgin G.B. Bias Clip type 2
3 Graham Parish 50,000 -ohm I f watt " Ohmite " re-

eislancetl ..
5 Graham Farish 1,000 -ohm If watt " Ohm& " re -

1 Graham Farish 25,000 -ohm If watt " Olamite " re-
sistance

1 Graham Farish 500 -ohm If watt " Ohinite " re -

1 Graham Farish :0002 -mid. Reaction condenser ..
l Graham Parish Battery Economiser ..
2 Dubilier 1-infd. fixed condensers. type 9200/B.S. ..
4 Dubilier .1 -mid. fixed condensers, type 9200JB.S.
2 Dubilier 2 -mid. fixed condensers, type 920013.0...
1 Dubilier .0001 -mid. fixed condenser, type 670 ..
2 Dubilier .0002-nifd. fixed condensers, type 670 ..
3 Clix 4 -pin chassis type valveholders
1 Clix 5 -pin chassis type valvehohler .

4 Clix Wander plugs marked G.B.1,  G.B.2, G.B.3,

1 British Radiogram Passieeda L.F. Coupling Unit
2 British Radiogram Large Component Brackets, 21" slot
3 Belling Lee Terminal Mounts..
1 Belling Lee 4 -way Battery Cord
6 Belling Lee Type B Terminals Aerial, Earth.

L.S.-' Pick-up
I Westinghouse Westector Type. W.4 ::

KIT " A " CASH OR C.O.D. Carriage Paid

ACCESSORIES
Specified Valves 2 Mallard P511211

.. 1 PM2DX
1 ,, P5122

CASH OR C.O.D

1 Pete -Scott Twin De Luxe Cabinet CASH OR C.O.D.

£ s.

4

1 17

10

17
2

2
11
5
4

4

7

1

1
2
7
5
8
7

2
2

10
1
1
1

a
7
2

18 15 0

s. d.
1 11 0

7 0
16 6

42 14 6

2.2 5 0

KIT "A"

TWIN

915

See the PI LOT
on the carton. It's
a real guarantee.

£8-15-0
CARRIAGE PAID

Author's Kit of Specified Parts,
including Peto-Scott METAPLEX

Chassis ready drilled but less Valves, Cabinet
and Speaker. Cash or C.O.D. .1.0 15 0
Carriage Paid ...

or 12 Monthly Payments of 16/-.

KIT "13"
As for Kit " A," but
with set of specified
valves only. Cash or
C.O.D.,Car- a
riage Paid ,£11 0 IP
or 12 monthly pay-

ments of 21/-.

KIT " C"
As for Kit " B," but
with Peto-Scott Twin
De Luxe Cabinet, but
less Speaker. Cash or
C.O.D.,Car-&. 146
nage Paid &I')

or 12 monthly pay-
ments of 25/3.

If W.B.P.M.6 Speaker is requ red, add 51/12/6 to
Cash Prices or 3 - to each monthly payment.

EXCLUSIVELY SPECIFIED.
DE LUXE
CABINET

PETO-SCOTT'S Twin
De Luxe Radio Cab-
inet is actually two
Cabinets, being so
designed that each
are complete in
themselves, yet
placing the speaker
portion on top of
the Set Section
gives you immedi-
ately an extremely
attractive table
consolette complete
as illustrated.
CASH
OR
C.O.D. at5! -
Carriage and Pack-
ing 2.6 extra.
Or Easiway Deposit
8,'- and 11 monthly
payments of 4--.
Set Section sni6

only
Internal Dimensions :
Width l6in., Height 10in.

Depth 10in.
Special sizes, Prices

Loudspeaker Section 05,
only

Internal Dimensions :
Width 161 in., Height

10in., Depth Odin.
on application.

EXCLUSIVELY SPECIFIED
METAPLEX CHASSIS for the FURY SUPER

As solely specified, 16ins. by 10ins., with runners. Ready drilled for Chassis mounting
Valveholders and slotted for Volume Control and Reaction Condenser. Postage 6d. 41 -

IMMEDIATE DELIVERY- CASH or C.O.D.

a

PETO-SCOTT CO. LTD., 77, CITY ROAD, LONDON, E.C.1. clerk=11106/7.
West End Showrooms: 62. High Holborn. W.C.I. Tel.. Holborn 3249.

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

for which I enclose £ s. d. Cash /11.P./Deposit-

NAME

ADDRESS Pr. W., 27/1/34.

ANY ITEM SUPPLIED SEPARATELY-ORDERS OVER 1 0 /- SENT C.O.D. CARRIAGE AND POST CHARGES PAID
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THE EASY ROAD TO RADIO
_111111E

MINIVER'S
SUPPLEMENT
MILLIAMPS WITHOUT MATHS-(Part II)

Assembling the Meter Described Last Week. By E. L. PARKER

IN lthe previous article details were given This direct connection between voltage
of suitable shunts for a milli -ammeter
in order to make it into a multi -

range meter. This week I am going to tell
you how to mount the meter in a cabinet

/4.1" Aura'
0-4 4i,4(0)-

E:auii-ss4c.nt
.ea-riy-e)

Eld_chur7t
0 -.5- MA.(br
Eou.iva.Zerit-

Range)
.3'2d...chant
0-8444(0,-
Equivialerit

4=22779-e)

Af.4 So,/Ich

Meter

Terminals
Fig. 3.-The wiring diagram

with the shunts, but first it is proposed
to show how the meter can be made to
read volts. It is a well-known fact that if
we place an increasing voltage across a
resistance the current passing through the
latter will increase in direct proportion to
the voltage. Let us assume that we have
a potential of 50 volts across a resistance of
50,000 ohms. The current flowing will be
exactly 1 milliamp. Now if we double
this potential and make it 100 volts the
current flowing will also be doubled and

0-4MA. 0-2v
0-5MA. O -/OK

0.8MA 0-200V

/000
(Or/ow

(Or Mid

Fig. 4.- MA
The theoretical
circuit. Terminals

will become 2 milliamps. It appears, then,
that reading the current flowing, providing
we know the value of the resistance, is an
indirect means of reading the voltage. If
a meter reading 1 milliamp suddenly jumps
to 2 milliamps we know that the voltage
originally applied has been doubled, or if
the reading drops to milliamp, then the
applied voltage has dropped to half its
original figure.

M.A.

l/olts
And
CheMA.

Switch lblt
-

.Seviich

and current, providing the remainder of
the circuit remains constant, makes it
possible to put resistances in series with the
milliammeter with the object of reading

ohms volts. The values of
est kltkiznge) these resistances are
Saco, Ohms easil y
ale Voltage) worked

out, but
/oo,000 Ohms to save all
(orYisliest Volt troubleRa-nye) an easily -

read chart
is appended which will
enable you to pick out
the values of the re--
sistances to give the three
most suitable ranges for

your meter. By
suitable is meant

1611- the ranges thatrwitch . will most easily
be  read on the present
scale.. For instance, the
most suitable ranges for
a GL -5 millammeter are,
0-5 volts, 0-10 volts,
and 0-150 volts. All the

values of the ,resistances in
this chart are easily obtain-
able at any wireless shop, Fig. 5.-pe
but if you require your
meter to be exceptionally
accurate it is wise to get specially -tested
resistances. The more accurate the re-
sistances are, the more correct will be the
readings, and any of the well-known
iMMOINMWMIMM..mMnorOMMMWOAMM.ww0.0.0.m..MMMMW.

TOPICAL TECHNICALITIES
Frequency Doubling

It was shown last week how the crystal
can be employed for the purpose of rendering
the oscillations in a circuit constant. It is
highly improbable, however, that this fre-
quency will be that upon which it is required
to transmit, and we must therefore adopt some
form of changing circuit. It is by now well
known that an oscillation is accompanied by
harmonics ,and in practice it is found that
the second harmonic will prove most useful
when converting out crystal-controlledoscil-
lation into the frequency of our transmission.
Consequently a valve circuit is supplied at its
grid with the oscillations from the crystal -
controlled source, and in the anode circuit of
the valve a tuned circuit is connected. This
tuned circuit is adjusted so that its frequency
is twice that of the controlled frequency.
By providing the valve with certain optimum
voltages it wilt be found that there is present
in the anode circuit an oscillation having a
frequency exactly twice that of the original
controlled source. Where it is desired to
use some other frequency than this, the pro-
cess may be repeated, each successive fre-
quency -doubler providing the harmonic oscil-
lation, but naturally with reduced strength.
It is obvious, of course, that the tuned circuits
are critical, as are also the voltages applied to

I the frequency -doubling valve.

I

I

I

I

I

manufacturers would be pleased to let you
haVe resistances tested to a very fine limit
at "a cost little in excess of the standard
price. It might be helpful for you to
know that with an error of 4°10 (low) a
30,000 ohms resistance in ' circuit with a
0-5 milliammeter will actually record 144
volts if a potential of 150 volts is applied,
so that if resistances with an accuracy of
2°/, either way are used, the 'results will be
quite as accurate as normal use will require.
Mounting the Meter

You now have the meter, shunts; and
resistance ; it only remains to fit them
into a cabinet. Although it may seem
somewhat old fashioned, it is recommended
that they are fitted into a neat cabinet
with a sloping front, because you will
most likely find that in general use it
presents the meter in the most easily -read
position. But whichever design you decide
on, the meter can be built up on an ebonite
panel in the manner shown in Fig. 3. The
switches cannot be described in detail
because the exact design must depend upon

pectivr view of the finished meter and details of
dial markings.

the parts used to build them, the remainder
of the afore -mentioned filament resistance
will probably be very convenient for one of
them.

The wiring can easily be followed from
the wiring diagram, but for convenience
the theoretical circuit is also given (Fig. 4).
If the terminals of your meter are differently
marked from those of the meter in the
diagram, do not forget to alter the markings
on the outside terminals. The switch
studs can be round -headed or cheese -
headed screws, fitted with solder tags.
For simplicity the switches could be built
up on' pieces of 3/16 in. ebonite or, if
preferred, they can be built up on the
panel. If built on the panel a thin sheet
of ebonite, bakelite, or any other suitable
material can be neatly stuck over the
front of the panel to cover the holes which
must be made to take the studs. If the
holes are chilled slightly smaller than the
screws you will find that they will cut their
own thread and obviate the necessity for
tapping. The switch knobs should have
pointers attached and the panel should be
marked to agree with the various positions.
It is important that no matter what
readings you have chosen for your meter.
the associated shunts and resistances should
be fitted in a corresponding order to those
shown in the wiring diagram (Fig. 3). The

(Continued on page 934)
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MAKE
YOU R
BATTERY

SET GIVE

YOU THE
VOLUME
OF A
MAINS
SET ./

ISSEk
P  -1". 2 A
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If you want to get
Mains volume from an

ordinary battery set, re-
place your power valve

with a LissenPowerPentode,
type P.T.2A. Immediately

you will notice a tremendous
increase in volume on all stations,

a new brilliance of tone, a power
in your set that will amaze you.

There is no need to alter your
receiver at all. Simply replace your

existing power valve with a Liesen
Power Pentode and you get the extra

power immediately. It does not increase
the current consumption of your set, yet

it gives you an output that will drive a
moving -coil speaker at full volume and

with that characteristic Lissen pentode tone
which puts a genuine verve into stringed

instruments, blare into brass, majesty in the
organ and sincerity in the human voice.

FOR Q.P.P. OUTPUT !

POWER/PENTODE

Use two of these Lissen P.T.2A Valves
for Q.P.P. output --they are the ONLY

valves for which you will require no
expensive electrical measuring in-
strument in order to obtain exact

matching. All Lissen P.T.2A
valves are sent out matched. The
exact voltage required is printed
on each valve, so that all you
have to do is to set the wander
plugs on the H.T. battery to
the voltage indicated on the
valve, in order to secure
perfect Q.P.P. output.

ASK FOR
LISSEN P.T.2A0

C7
121s

Send for full particulars,
telling you how to build a
modern Q.P.P. receiver, to
LISSEN LIMITED,
Worple Road, Islewortb,

Middlesex.

,vo

Re
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WHICH STATION WAS THAT?
Some Interesting Notes which will
Received Under the New Conditions.

THE owner of a multi -valve wireless
set who limits his activities to the
reception of broadcasts from the

home stations puts me in mind of the
amateur gardener who is satisfied to potter
around a ten by four flower bed when he
could roam at random and with full freedom
through Kew Gardens.

The P.M.G.'s licence for which you are
asked to pay ten shillings a year entitles
you to listen to any broadcast you may be
able to pick up in the ether, in addition to
the wireless entertainments provided for
you by the B.B.C. When you find that
with the same ease in handling a receiver
you can tune in at will twenty or more
different transmissions of interest both to
you and-- to your family, irrespective of
distance, the variety of the radio pro-
grammes at your disposal from so many
sources will whet your appetite. Like
Oliver Twist you will ask for more.

To -day, most wireless receivers will
gratify these legitimate desires. The bare
fact that your knowledge may be confined
solely to the English language or, alter-
nately, that you only possess a smattering
of foreign tongues-perhaps merely the
few words and sentences learnt at school-
should not deter you from listening to
Continental broadcasters ; the actual iden-
tification of any individual transmitter, in
practice, is much simpler than it would
appear in theory. Without any particle
of doubt, interest in the programme is
considerably enhanced if you know from
what country and city it emanates.
Possibly when twirling the dials you may
have tuned in signals of which you could not
trace the origin ; possibly, again, you did
not recognize the language and to compli-
cate matters during the period you were
listening, no call was given and no interval
signal was heard. It is true that for some
of these reasons the identification of a
station may not be an easy one ; to be-
ginners in wireless it may appear to be an
almost hopeless problem ; to others a
matter of guesswork, or a question of
chance, as by standing by, one might
pick up some kind of announcement in the
course of the broadcast. Some slight
experience, however, acquired later, will
definitely prove that although at the time
the tyro failed to secure evidence, much
of the necessary information was clearly
offered to him ; in fact, an most occasions
sufficient data is forthcoming to allow him to
arrive at a correct conclusion.

The Logging Chart
It is to be presumed that one of the first

" accessories " invested in by the beginner
is a complete list of European transmitters
with their respective wavelengths. Such
a list was given free with last week's issue
of PRACTICAL WIRELESS. Now, to identify
a broadcast, it is essential to know the
channel on which the transmission is
carried out as it is to this wavelength or
frequency that the receiver is tuned. There
are various methods by which this informa-
tion can be obtained, namely : (a) by actual
measurement with a calibrated wave -
meter, (b) by plotting a graph based on
data already in your possession or imme-
diately available, (c) by compiling your own
list of condenser readings worked out on

help you to Identify the Stations
By J. CODCHA UX ABRAHAMS

previous loggings of known and identified
transmissions and, finally, (d) by inference
drawn from the condenser dial degrees in
relation to other readings taken of stations
heard on previous occasions. Many wire-
less receivers have their condenser dial
or dials marked in degrees (0-100, 0-120,
or 0-180) ; others are calibrated in
wavelengths ; others, again, bear the names
of the stations corresponding to the various
wavelengths and/or frequencies. No doubt,
at first sight the last method would appear
to solve the problem of identification
straight away ; it would were it not for the
fact that many stations have a bad habit of
either straying from their allotted channels
or of changing their wavelengths to suit
their own convenience. The new Lucerne
Plan may, however, remedy this. In the
allocation of wavelengths the geographical
position of the transmitter plays an import-
ant part and there is every chance that
modifications to the original plan will yet
have to be made to avoid mutual inter-
ference between neighbouring high -power
stations. Other factors may also be dis-
closed which cause unforeseen complica-
tions. This would mean inevitable adjust-
ments which would change the position of a
number of stations in the broadcasting
band, and for this reason alone it would be
unwise to rely exclusively on the printed
information given on a condenser
dial. In my opinion on this ground NEON
alone readings in wavelengths,
kilocycle frequencies, or mere
degrees will be found more useful
for establishing a log of stations
heard and identified.

Tracking a Station
The first point to ascertain is

whether the transmission is made
on a channel above 1,000 metres
or below that wavelength. The
greenest of beginners can establish
that fact without further explana-
tions as, barring the oldest type of
sets, all receivers are equipped with
a switch or other gadget for the
selection of the long or medium
band. If the required station is
broadcasting on the latter band.
find out roughly its position in
respect to some of the better
known home transmitters, such as
your local station. Doubtless, at
the outset3you will have picked
up one or two of the B.B.C.
National or Regional transmissions,
and a glance at your condenser
dial will show you whether it is
below, say, Midland Regional and
above Scottish Regional , or
between, say, North National and
West Regional. This will greatly
limit your search by giving you
some rough idea of the wave-
length. Here let me suggest two
ways of making a note of the data
obtained. The easiest perhaps is
to jot down, as soon as you have
tuned -in a transmission, the exact
condenser readings. Where you
have obtained a call or recognized
the transmitter-there can be no
doubt in regard to the British
stations-append this information

against its wavelength. When a few
have been logged you will have collected
some definite landmarks, and a glance at
the list in conjunction with the readings
of the " wanted " transmitter will show
approximately the channel on which it is
operating.

A more accurate method, and one which
may be strongly advocated if the work is
taken seriously, is to plot a graph, a de-
scription of which has already appeared in
these columns. If a little care is used in
keeping it up-to-date as each transmission
is recognized, much valuable information
will be collected. Gradually you will
find your log grow, with the result that
when a mystery broadcast crops up a
glance at the dial, followed by a consultation
of the graph, will confine the search to
three or four stations, and thus reduce the
problem to its simplest form.

The Relays
The question of relays may sometimes

prove puzzling, inasmuch as the same
programme will be taken by a number of
stations, but if, as already explained, a
note is made of the groups of transmitters,
it is not difficult to trace the relay broad-
cast back to its " feeder " or mother
station. To give an example. If you
look at a list you will see that Frankfurt -
am -Main, Stuttgart, Langenberg, with
their respective relays Cassel, Trier, and
Freiburg, take the same wireless entertain-
ment, and that Milan, Turin, Genoa,
Florence and Trieste work in the same
manner. The calls heard in these instances

(Continued on facing page)

DANGER BEACON AT RUGBY WIRELESS STATION

A neon danger beacon which will be visible 50 miles
away is being built to the order of the Air Ministry
to warn aircraft of the 12 giant wireless masts at
Rugby station. Work began only a week ago-a few
days before the crash at Ruysselede, Belgium, when
an air liner flew into a similar group of wireless

pylons with the loss of 10 lives.
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(Continued from facing page)
will be those of the original station from
which the broadcast is made. To continue
the illustration, if you heard Firenze
(Florence) on a reading below that of
London National, a reference to your list of
wavelengths (and later to your log or
graph), will prove that you were not getting
the programme direct, but will establish the
identity of the relay, and so on.

The Language
Next in importance comes the question

of language, and this is the one which I
think offers to most beginners the greatest
difficulty. Roughly speaking, in Europe
we must classify the tongues spoken into
three large groups, namely, Latin, Teutonic
and Slavonic or kindred languages. In
the first we find French, Italian, Spanish,
Portuguese, in the second, German, Dutch
or Flemish, Norwegian, Swedish, Danish,
and in the last Russian, Polish, etc. In
order to avoid further puzzles I have not
extended the classification, but you will
also pick up Czech, Romanian, Finnish,
Magyar, Slovak, and others.

As you may surmise, it is a difficult
matter to give you a concrete idea of what
a language sounds like, but a few pointers
in this connection may help you. If you
hear such words as : Allo ! Station (phon :
star-see-ong) emission (ay-mees-ee-yon), poste,
you may take it that you are listening to a
French broadcaster, to Brussels No. 1, or
to Sottens (Switzerland). The condenser
readings will decide which of these it can
be. German is undoubtedly a roughish
tongue full of ach's and other guttural
sounds ; Dutch, although somewhat softer,
is perhaps more akin to English, as is also
Danish. You should find it easy to iden-
tify Italian as most of the words end in a
vowel ; in addition, all studios have women
announcers. Spanish, although possessing
some resemblance, is more guttural, and
Portuguese is a shade harder. Flemish,
as picked up from Brussels No. 2, resembles
Dutch. When once you have heard Rus-
sian-the transmissions are quickly found
on 857 metres (Leningrad) and 1,481
metres (Moscow)-you will not fail to
recognise it the second time as it is so
different from other tongues. Polish is full
of ski's and Czech seems to contain more
z's, d's, and b's than any other letter of the
alphabet. Although, perhaps, it may at
first sight seem to be a waste of time, it is
worth while when tuned in to a Continental
station, to " hang on " for a few minutes,
even when a news bulletin is being broad-
cast, if only to catch the intonation and
sound of the foreign tongue used.

If you listen frequently to Continental
stations your ear will familiarize itself to
these different sounds, and after a short
period you will be surprised to discover
with what ease you can distinguish the
family to which a foreign tongue belongs.
You may not understand words, but
definitely you will be able to say, for
instance, that although not French or
Italian it may be Spanish or Portuguese.

The Interval Signals
Where interval signals are concerned, be

they metronome, bells or musical box, a
solution to the problem is at once forth-
coming. All you need do is to refer to the
list of interval signals published last week
in these columns. Familiarity with these
sounds again will enable you to identify
without hesitation the source of the broad-
cast and a quick reference to your log will
tell you through which channel it is being
heard.
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And for his

"FURY SUPER"
Mr. F. J. Camm's SOLE
SPECIFICATION
is

Of Course !
J.B. NUGANG TYPE " A " SINGLE STAGE
Special rotor bearings ensure permanent accuracy and
give remarkably free movement. Nugang type "A"
complete with Disc Drive and cover - - - 10%

J.B. NUGANG TYPE "A" 2 -GANG
A rigid chassis that is all one piece. Trimmers to
each stage operated by external starwheels. Nugang
type "A" complete with Disc Drive and cover 21716

PRECISION INSTRUMENTS
Advertisement of Jackson Bros. (London) Ltd., 72, St. Thomas's Street, London, S.E.1. Tel.: Hop 1837
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4( to men who
want careers

in ADIO
L.1.1

to the Nign ior.rjuor_,c,
of the

Eroodrostirg Room
this symbol means
"Announcement."

The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to- the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES
Included in the I.C.S. range are Courses

dealing with the Installing of radio sets and,
in particular, with their Servicing, which to -day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way,
stating which branch of Wireless interests you
-the information you require will be forwarded
at once.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,

Kingsway, London, W.C.2.

Without cost, or obligation, please send me lull
information about the Courses I have marked X

LI COMPLETE RADIO
II RADIO SERVICING
ri RADIO EQUIPMENT
L7 RADIO SERVICING AND SALESMANSHIP

LI WIRELESS ENGINEERING
/:( WIRELESS OPERATORS

.1   6-4,
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WHY SOME RECEIVERS FADE
MORE THAN OTHERS

An Interesting Explanation of Phenomena Which are Generally Overlooked
By PERCY RAY

EVERY owner of a " foreign -station -
getting " receiver is aware of that
annoying phenomenon called fading.

In some up-to-date sets this rise and fall
in volume is offset by some form of auto-
matic volume control, but it is receivers
which are not so equipped that give rise
to the question, " Why do some receivers
fade niore than others ? "

Readers will already be aware that
fading is due to natural causes outside the
control of the receiving set and, from what
little is known, the transmitter also.
Hence it would, at first sight, seem ridicu-
lous to suggest that one receiver should
fade more than another.

There is no question that some types
of superhet receivers, and to a lesser
extent rr straight " receivers, actually accen-
tuate fading, sometimes completely spoiling
a broadcast that would have been accept-
able on a receiver not troubled with this
peculiar fault which, for the purpose of
clarity, we will call " Accentuated Fading."

" Accentuated Fading " is a combination
of the rise and fall in volume of the received
signal plus a rise and fall in set efficiency
consequent upon it ; that is to say, the
overall amplification varies with different
input voltages.

This state of affairs is due to a valve that
is working on a portion of its characteristic
curve where small changes of input bring
about relatively large changes in the working
characteristics. What actually happens
is that when the signal fades the declining
input brings about a corresponding decline
in the efficiency of the receiver. From this
it will be seen that there are two forces,
both reducing the signal strength and
accentuating the original degree of fading.

Due to the Detector
It is interesting to explore the possible

stages in which " Accentuated Fading "
may arise. If it were anywhere in the low -
frequency portion of the receiver the effect
would be to make soft passages of music
almost inaudible, and would come into
effect on the orchestration of the music
more than on the varying strength of the
incoming signal, consequently the trouble
must arise somewhere between the aerial
and detector.

" Accentuated Fading could occur to
a very small extent in a screen -grid stage,
but it would be too slight to make its
presence known to the human ear, even
if two or three stages were concerned.
All stages have now been eliminated
except the detector or second detector in
straight or superhet receivers respec-
tively ; in a superhet there is also the first
detector, but this usually has a small load
in its anode circuit and a relatively high
anode voltage, and further does not handle
powerful signals-consequently it can be
ruled out.

Anode Bend
The biggest offender is an anode -bend

detector, particularly if it has a high
working impedance in the region of a
megohm or more. An anode -bend detector
that is behaving in this manner can often

be improved by a change in screen voltage
accompanied by an appropriate change
of grid bias ; but, unfortunately, this
procedure often brings about considerable
sacrifice in efficiency before an acceptable
improvement is brought about.

The true solution is to do away with
anode -bend rectification altogether, as
even if the constructor is willing to buy
another type of screen -grid valve and to
try using this method again, there is no
assurance that matters will be any better
unless he has the means and knowledge
to gather together a mass of data relative
to both valve and set.

The alternative is to use power -grid
detection, but this method must be
approached with care for two reasons.
The use of a triode valve is out of the
question, owing to lack of amplification,
unless there is more H.F. amplification
available than was originally necessary.
The most obvious thing to do is to use either 
a low -impedance screen -grid valve or a
high -frequency pentode as a power -grid
detector, which will offset, with something
to spare, the adverse effects of the necessary
grid current damping imposed (by a grid
detector) on the preceding tuned circuit.

Secondly, certain types of I.F. trans-
formers will to a small extent lose efficiency
out of proportion to the increase of grid
current damping, thus accentuating fading.

Leaky -grid Detector Faults
Leaving the question of superhets.

adverse fading can occur on a simple
three -valve receiver ; if battery valves
are employed it is usually due to the grid
leak having developed an abnormal value,
or to a leak in the grid condenser., In a
mains receiver the trouble may also be
attributed to the use of a power -grid
detector arranged to handle a far bigger
input than the single high -frequency stage
can offer it from a distant station ; on the
other hand, the trouble can be caused
by an overloaded detector, but distortion
would make itself apparent ; more so
than " Accentuated Fading." Remember
that fading will only occur on a distant
station, and the overloaded detector will,
therefore, seldom be the root of the trouble.

There is no doubt in the writer's mind
that Accentuated Fading " will develop
into a serious problem, especially if or-
dinary fading continues to become worse,
as it has done for the last four years.
This article does not pretend to point out
the true remedy, but it shows how it may
be minimized. It is probable that all the
H.F. and I.F. stages contribute to this
undesirable happening.

For the benefit of those who would like
to point out that it does not matter as
the sets of the future will have A.V.C. it
will be well to point out that A.V.C. does
not do away with the distortion that
accompanies fading, and " Accentuated
Fading " will turn to " Accentuated Dis-
tortion." For those who would submit
the diode detector as a " cure-all," there is
the point that another I.F. stage is almost
inevitable, which will bring other troubles
in its wake.
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111)°FOR
WESTECTORS

BATTERY

ECONOMY

Used as a battery economiser, the Westector enables a
large output to be obtained from a battery set without
using special equipment, and is applicable to any type of

receiver.

AUTOMATIC

VOLUME

CONTROL

Usually the introduction of Automatic Volume Control
necessitates complicated alterations. But even delayed
A.V.C. may be obtained in a simple manner with the

Westector.

HIGH -

QUALITY

DETECTION
When used as the second detector in a Superheterodyne,
the Westector gives straight line rectification with
distortionless detection, and it is almost impossible to

overload it.
You will want to know more about this useful component. It is
incorporated in many commercial receivers, A.V.C. Units, etc. The
coupon below and a 3d. stamp to Dept. PRA, will bring you full
details-a copy of our booklet "The All Metal Way, 1934."

COUPON
The Westinghouse Brake & Saxby Signal Co., Ltd.,

82, York Road, King's Cross, London, N.1.

Please send me "The All Metal Way, 1934," for which I enclose
3d. in stamps.

Name

Address

PRA 27.1.34

`GOLTONE,' COMPONENTS
mommommill.FOR

1934
"FURY SUPER"

"GOLTONE"
SUPER H.F. CHOKE

As illustrated above.
Recommended for Screen -Grid and

Super -Het Circuits.
241452 ... Price 4:6 each.

...piagineterestto
FREEtam.

every B.dio Enthusiast,1C9a3t a411.0-rg
15:6,

on request.

Used and specified in all leading
Wireless Journals, including
" Practical Wireless."

I Meg. Grid Leak with Wire Ends,
RI4/514 71d. each

I Pre-set Condenser, Type " J " 1/.. each
I Super H.F. Choke, R4/452 4/6 each
4 .1 mfd. non -inductive Condensers,

R14/667 1/6 each

2 1 mfd. non -inductive Condensers,
R14/669 1/10 each

2 2 mfd. non -inductive Condensers,
R14/670 2/6 each

3 4 -Socket Chassis Type Valve Holders,
R16/421 4d. each

1 5 -Socket Chassis Type Valve Holder
R16/521 5d. each

3 Pairs Terminal Blocks, complete with
all screws, RI 0/171 9d. per pair

Goltone Components are obtainable
from all First-class Radio Stores.
Refuse Substitutes-if any diffi-
culty, write direct.

GOld5106
PENDLETON n.Ir,LMANCIlf5T.E.Iae.

ALL VALUE RECORDS BROKEN!
IRON CORED TUNING, CLASS B, AUTO WAVE-CHANGE-ALL FOR 27/6d
Such are .the outstanding features of our amazing 1934 " GOLD -MINE " 3-v.
tdet.-dr.-CI.B.) Kit, which for sheer value surpasses all previous standards.
Just look at these-a few only of the items actually included in Kit A.-
1 pr. ci.n. Trans (list 17/-), 1 Iron Cored Coil (list 8/6), 1 Estenser fitted
360 degrees, S.M. drive (list 18/6), and a completely assembled
metallized chassis. Simple as A B C, " no soldering " instructions, ensures
20.30 stations at full Moving Coil volume, and makes success certain.Such value speaks for itself. Secure your kit to -day.
KIT A. Corn- KIT B. As Kit
ponents, chas- .. A " with
sis, diagrams, snatched set
'te.. and all British Valves.
sundries 27/6d. 4216d.

KITC. Kit' B,'
with 30/- con-
sole cabinet &
P.M.M.C. spkr.

67/6d.

KIT D. Kit
" C," with bat-
teries, eompris-
i n g complete
outfit 79/6d.

FREE

27/6d
Cash or C.O.D.

REMEMBER-YOU CAN'T GO WRONG W TH A "GOLD -MINE" KIT,
for every component used is of
the - minute design. The advan-
tageous purchase in bulk of manu-
facturer's surplus supplies, mostly
below cost, snakes this unprecedented
value possible. Such an op-portunity cannot re-Present itself.

LE,
Baum '1

(Dept. R. 66) 23, BARTHOLOMEW

guaranteed quality,
COMPONENT
the
ever.

....._ the
,....., 174,-",
;'_=-_-., . ,-uir,-- - RS,...-o

brand new and of up -to -
BARGAINS atlowest liquidation prices

Listed by the hundred in
"RADIO GOLD -MINE," Packed
from cover to cover. Enclose
3d. stamps now for late Jun.
1 a sue . Many h0-7bZ reductions

I 1 1 it III AI ...
E.C.1 (National 95523).

Ivo
CLOSE,

An Invaluable Handbook

TWENTY-FIVE TESTED WIRELESS CIRCUITS
All the sets described have been designed to meet modern
needs. They range from simple crystal receivers to a
seven -valve super -heterodyne, and all the sets have been
made and tested before inclusion.

This is one of

Newnes' HOME MECHANIC Books
Ask your Newsagent to show you other Titles in This Helpful Series

Obtainable at all Booksellers, or by post 1/2 each

from George Newnes, Ltd., 8-11, Southampton
EACHStreet, Strand, London, W.C.2.
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ELECTRADIX
MICROPHONES

A New Practical Home Mike for Wireless
Broadcasting at Home. A solo mike
for hand or stand in tine bakelite case
with back terminals, front metal
grille. No. 11. New and finely finished.

5/6

No. 11A. Special In solid Brass body
unequalled at the price on speech
and music, 7/6. Pedestal Mikes No.
10B le 10in. high 12/6. No. 12B
Ring Pedestal, 1811, as ilia,. Eilsel,

revs -type Table Broadcaster, 521, for Studio Recording, etc.

MICROPHONE BUTTONS for all purposes,
Volume Controls, 6d. Microphone Carbon Gran-
ules. In glass capsule, enough for four buttons.
Grade No. 1. 8d. ; No. 2, Medium, 1 ; No. 3,
Fine, 1/6 ; Carbon, solid back, blocks, 3d,
Mouthpieces, curved or straight, 10d. Carbon
diaphragm, 55 /D/m., 4d. Panel Brackets, pivoted,

Reed Receiver Unit for Amplifier making,
Headphones, 2,M pair. Leaflet with diagrams tree.

DEAF AIDS. For those hard of hearing, the
lowest -priced aid is our Hear Easy Pocket Set at
18;6, complete. We are able to offer Brown's
Aids to the Very Deaf at a greatly reduced price.
These comprise his Aural Box for use in church
or at the talkies. The Ossiphone, which can be
connected to a radio set, for the totally deaf.
THE FRENOPHONE, a glass disc gramophone
amplifier of sounds that is a scientific instrument
costing 45, of wonderful interest,

MICROPHONE BUTTONS
for all purposes.

Usually sold at 3.6. Our price has
always been 1-. We have suppled

thousands to home users.

" MICROPHONE MAR-
VELS." A profusely illus-
trated Booklet by Lafone

9d. post free.

We are makers and carry
the biggest and most
varied stock in London.
P.A. Mikes and complete outfits by B.T.H., Brown, Marconi, and
Sterne., cheap. State details of your wants.

MICROPHONES FOR ALL PURPOSES. MATERIALS.
PARTS. Ask for our Mike List "A."

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4.

Telephone : CENTRAL 4611

SOLVES THE  UESTION
Of giving to your set just that added selectivity
which makes such a wonderful difference in
the clarity of reproduction. Minimises overlap
of nearby stations, cuts down whistle inter-
ference. Suits from a single valver to a super
set.

Simple to use. Easy to connect. A circuit
to suit your set is shown on instruction
leaflet" N,"supplied witheyery" Tonastat."

The "Tonastat" is another
produce for Universal use and
Is of even greater value than
the famous " TOIVAX CONS
ADAPTOR" which see also
produced, and the sales of
which hare already passed
the Million mark.

'Phone:
Enfield 2823.

A
32, QUEENSWAY, PONDERS END, MDDLX.
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11111BLINGS

Persistent Mains Hum
IT sometimes happens that a mains set is
1 troubled with a bad mains hum that
nothing will stop ; the set may be made of
the best components and material obtain-
able, and everything known to stop mains
hum may have been incorporated without
the least improvement. Such persistent
trouble is almost sure to be due to a
defect in the actual valve itself, a short-
circuit or low -resistance path between the
cathode and heater wire, allowing the A.C.
that is feeding the heater to reach the
cathode. The only cure is, of course, to use
another valve.
Faulty A.V.C.

NOW that automatic volume -control is
becoming quite general, certain pit-

falls are beginning to show themselves.
A very common trouble with an A.V.C.
circuit is failure of the system to function
so that the set works exactly as it would if
A.V.C. were not incorporated. This is
almost always due to either a broken
resistance connected to the diode, or to the
A.V.C. decoupling condenser leaking ; it is
imperative that this condenser is perfect.
A Novel Tester

AN American firm has just placed upon
the American market a simple gadget

which they are pleased to call a " growler."
This is a very useful device ; it consists of
a torch case, but the usual bulb is replaced
by a small buzzer ; there is also a small
pick-up coil provided. The idea is to
enable the amateur to test almost every
component with no additional equipment
other than a pair of headphones. It can
be connected across a transformer with the
headphones across the other winding and
a broken winding would be instantly
noticeable. It will also test condensers,
tuning coils, continuity of any description,
or lack of it, and with the pick-up coil it is
possible to trace short-circuits.
Queries to Manufacturers

MANY listeners have occasion to corre-
spond with the manufacturers of

some component or receiver regarding
trouble or advice ; if the product in ques-
tion can be readily identified the reply is
likely to be more detailed and helpful than
if the answer has to be a scanty reference to
six or seven different types.. It is not
sufficient to refer to a receiver as a Blanker
three -valve screen -grid; the makers possibly
have issued a dozen sets that would answer
to this description. When referring to a
product quote the catalogue number or
name (" Panther," " Pye Q," etc.); do not
use a general name like "Melody Maker"
that is used for a series of models. '

Self -Winding Speaker Leads
IN Germany almost every loud -speaker

has a self-winding cord concealed in the
base ; when it stands on the set it appears
to have a neat taut lead a few inches long.
When the speaker is required in another
room, it is only necessary to pick it up and

carry it in; when returning it to the set the
lead automatically winds itself up into the.
base.
Anode Current and Screen Voltage

MANY experimenters have found that
a low voltage on the anode of a

screened -grid or pentode valve makes
practically no difference to the anode
current, even if it is dropped from 150 to,
say, 50 volts. The reason for this is that the
anode current is almost entirely controlled
by the screen voltage.
Interference with a Vengeance

ARADIO scientist has discovered that
there are over 3,000 different elec-

trical devices in a big city that can interfere
with radio ; can anybody think of another,
or, better still, can everybody thinking
together compile such a list ? We doubt it.
Crystal Detector and A.V.C.

ACORRESPONDENT suggests using
a crystal detector for rectifying the

signal to provide bias for an A.V.C. system
instead of the usual metal rectifier.
Theoretically, this may sound all right, but
a crystal has a relatively low reverse
resistance. Anyhow, who would like to
adjust the cat's whisker before starting the
evening's ether tour ?
Keep Sets Free' from Damp

DAMP is likely to cause premature break-
down in a receiver, and it also impairs

reception. If a set stands in a damp place,
such as near French windows that are often
open, it is a good plan to cover all the
ventilation holes, except one, for an hour
about once per week : care should, of
course, he taken to see that the set does not
get unduly overheated.
Time Delay on A.V.C. Systems
SOME constructors are experiencing a

time delay on their A.V.C. systems ;
that is to say, the volume adjusts itself
some two or three seconds after the station
has been tuned in ; on a powerful station
the row can be awful during this delay.
The trouble is due to over -generous de -
coupling on the A.V.C. line. A 2 mfd.
condenser takes some little time to charge
up through half a million ohms, especially
if the condenser has even the smallest leak.
The Ultra -short Waves
IN spite of all this 5 -metre work that

we are hearing so much about, there
does not seem to be much progress in this
field. The old theory that the waves might
behave like light has died a gradual death
as the experiments have progressed and,
really, what reason is there to suppose that
this should be so ? X -Rays and light rays
are nearer to each other than light rays
and 5 -metro radio rays, yet X -Rays are
certainly very different from light rays.
The comparison of " ultra -short waves " to
light may have been the result of early
experiments, since many shielding effects
can be noted, but now it has definitely
been shown that sometimes the 5 -metre

(Continued on next page)
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(Continued from facing page)
radiations can get round corners which
light cannot get round. It is now generally
recognized that very little progress is likely
to be made, at any rate in the matter of
long-distance records. The waves below
about 10 metres are known to penetrate
both the known "ionospheres " or refract-
ing layers, and unless a third layer exists
Dr conies into existence at some other
time in the eleven -year cycle, all communi-
cation must be done by the direct ground
wave, which dies away rather quickly.

Progress is, however, being made in the
apparatus used for local communication.
In the receiving line the receivers are
being more carefully constructed and are
very much easier to handle. The super -
regenerative type predominates and for
this there is a very good reason. Down on
the 5 -metre wavelength oscillators become
very unstable in the same way that receivers
do, and when the oscillator is modulated
with speech, the wavelength goes " all
over the place." It is as if the London
Regional wobbled up and down between
300 and 400 metres ! Super -regenerative
receivers are easy to tune and can be made
extremely small for portable work, this
being an important consideration. In such
sets rods, mounted on insulated handles,
are used in place of the more usual frame
aerials. One interesting result is that a
stronger signal is received when the rod is
tilted towards the ground than in the
horizontal position, but the directive effect
is stronger in the horizontal position.
Good Situations

THERE has been much talk lately of
the merits of short-wave receivers

of different designs. One writer has for
several years now insisted that if anyone
cannot hear distant stations in some part
of the world or another, then his receiver
must be at fault. Only in one case in one
hundred is the bad situation of the receiving
station to blame. That is his opinion !
But I am sure that few short-wave listeners
in the eastern part of London will agree
with this theory. I have heard of few spots
worse than these regions, and I am sure
it is not because all the people in East
London build had receivers and all the
people in South London build good ones.
So long as a receiver is well constructed and
operation is easy, then I think that it will
work well in a good situation and must
work badly in the bad districts. The
statement that every case, except one in a
hundred, where bad reception is encoun-
tered is due to the receiver is rather wild.

My own receiver is simply awful in the
matter of bringing in DX stations, though
the locals come in at terrific strength.
When DX is to be heard here I always get
it very weakly, but at the same time
stations in other regions get it at almost
local strength. It is not mere bragging on
the others' part, because I have visited
them and heard the signals for myself.
Some time back, however, an opportunity
arose to take the receiver to an amateur
field -day, and the performance was wonder-
ful. The situation was in Essex, about
twenty miles from London, and the journey
down did not do the set much good. In
fact, when I arrived I found one of the
fellows of the district hard at work with a
soldering iron, somewhere in the bottom of
the set ! But when we got the set working,
what signals were to be heard ! On 80
metres American amateur telephony was
received at fine loud -speaker strength, a
thing which has certainly not occurred at
home.
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MULTUM
IN PARVO

The famous ' M type
Mica Condenser

PHYSICALLY minute, yet with
what care are they built - and

tested . . .00005 mfd. to .or mfd. and
innumerable values in between . . .
all accurate within very fine limits.
Fulfilling a hundred and one needs,
designed for ease of wiring -
' between wires' or to terminals,
the ' M' type is consistently used by
commercial set makers-consistently
specified by set designers-because
of their utility and dependability.
Follow the lead of the 'professionals'
-use T.C.C.

Prices range from 8d. (.00005 mfd.) to
mfd.)

THE TELEGRAPH CONDENSER CO. LTD., WALES FARM RD., N. ACTON. W.3

Q4416
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NEW
PHRASE
CONTEST

EASIER
AND IfSS

TO PAY

eath Week

SECOND PRIZE THIRD PRIZE

150 1
A*.

FOURTH PRIZE£20
fill fill 15 5

PRIZE

20oft2 20 of CI
f5LJ. 80of 5/- 160 of 2/6

HOW TO WIN
First, from the list of words choose from one to four to form

an Example line. In order to give you greater scope, you may take
any two which, joined together, form one, such as MAD and CAP-
MADCAP, or FOOT and BALL-FOOTBALL. These would each
be counted as one word. After you have made your Example line
you compose an apt sentence consisting of not more than five words
-using any five words you like.

Here is a specimen of joined words to use in the formation
of an Example. The word " NO " combined with the word
" WHERE " gives " NOWHERE." Run on the two words TO LIVE
and " NOWHERE TO LIVE " becomes an Example line. Compose
a phrase such as " ANOTHER RANK OUTSIDER," and you have
a " Nap " that is bound to catch the judges' eye.

A good Example line, compiled of separate words from the list,
would be " ON THE ICE and a " NAPS " phrase, such as " ONLY
CRACKS COUNT " would immediately attract the judges' eye.
But these are merely helpful suggestions. It's " up to you " to
go one better and win.

RULES.-1.-You may enter as many " NAPS " as you wish. t2.--lbe entrance fee is Id. for
one line, 6d. for two, and so on. Postal Orders for amounts of 6d. and over should be made p.vald,
to " Editor," Tit -Bits, crossed " & Co.," and YOUR FULL NAME AND ADDRESS Alt
BE WRITTEN ON THE BACK. 3.-The Prizes will be awarded in the order of merit, according
to the opinion of Mr. Gilbert Frankau, who will make the final decision. 4.-The Editor's decision
in all other matters relating to this contest is final. 6.-Proof of posting will not be accepted as
proof of receipt or delivery. 6.-No employes (or members of their families) of George Newnes, Ltd.,
and associate companies are allowed to enter. '

i;;

CLOSING DATE, TUESDA

EXAMPLES, ONE TO FOUR WORDS.

January 27th, 1934

A BRAND
NEW WORD

CONTEST
FOR OUR
READERS

SECOND WEEK OF OUR NEW
PHRASE -FORMING CONTEST

" Naps " is the title of our
new phrase -forming corn-

, petition which we feel sure is
I bound to make an appeal to
all readers. It is quite simple.

I You form a sentence from a
list of words and compose an-
other phrase having an apt
bearing on the sentence. Now
read the full details and make

! up your mind to win a prize
with your first attempt.

LIST OF EXAMPLE WORDS
MAD MOTHER ON COCKNEY
CAP CRY TENDER WHERE
FROM IN GOLD SAID
NO THERE WHY CUP
FOR FORE AGAIN TIE
TO FAILED WHEN NEIGHBOURS
A STUPID WOMEN LOCAL
THE FROM RULE GOSSIP
AND TENT SIMPLE NEWS
OF LAW TOWN AGENT
AT GOING BAND MANSIONS
PA JUST CATCHING LIVE
FOOT ICE COLD BROTHER
BALL VENT WHAT

A FEW READY-MADE EXAMPLES
NOWHERE TO LIVE
STUPID LAW
ON THE ICE
THE FOOTBALL CUP
CATCHING PA
FROM TENT TO TOWN
FORE !
JUST MOTHER

TO THE FORE
THE RULE OF GOLD
IN THE NEWS
MANSIONS TO LIVE IN
LOCAL JUSTICE
MADCAP FROM TOWN
FROM MOTHER TO PA
STUPID AND TENDER

Mr. GILBERT FRANKAU, the famous
author, has agreed to examine and ad-
judicate upon the selection of attempts
submitted to him by the Judges. He
will select those attempts which appeal
most to him and arrange them in order
of merit.

"NAPS," ONE TO FIVE WORDS.

Y, FEBRUARY 6th. Address your envelope Naps 2, "Tit -Bits" Comp. Dept., 39, King St., Covent Garden, W.C.2
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BELOW TEN METRES
(PART 2)

Experimental Oscillator and Wavemeter.
By B. PEDDER

CONSTRUCTORS of ultra -short-wave
receivers who wish to calibrate the
condensers and check the wave-

length,range of various sizes of inductance
coils and loops will find that the simple
oscillator and wave -meter here described
will not only enable them to do this, but
also prove useful in other interesting
experiments. The circuit diagram (Fig. 1)
shows the oscillator, which consists of two
single -turn loop coils A and B and two
small -capacity variable condensers C and D.
The latter act as balancing condensers and
serve for tuning. The wavelength of the
oscillations is increased by increasing the
capacity of condenser C, while a decrease
in the capacity of condenser D counter-
balances this by decreasing the wave-
length, and thus, by adjusting both, a
perfect electrical balance is obtained for
any desired wavelength within the range
of the coils and condensers employed. The
remainder of the components are a fixed
condenser, the value of which is not critical,
and may be between .001 mfd. and .005 mfd.,
a space -wound high -frequency choke and
a variable resistance of from 1,000 to
5,000 ohms. A 2 -volt power type valve
is suitable. Loose -coupled to the oscillator
is another single -loop coil connected across
the ends of two parallel wires bridged by a
small indicator lamp (Fig. 2). This may
be set at various points along these extended
wires for calibrating the wave -meter, as
shown.

The Lay -out
The lay -out of the components for the

oscillator is shown in Fig. 3. Each single
loop coil of 18 S.W.G. bare copper wire is

e

Z. T# . H. T.*

Oir /Me tet3

/s.rrr/mt

'4,c/wee

Fig. I.-Circuit arrangement of the
oscillator described.

mounted on a pair of ebonite or fibre rod
pillars, tin. diameter, stand-
ing on washers of the same
material, about tin. thick.
These are set up so that the
coils are about liin. apart,
and the top ends of the
pillars are drilled and tapped
4 B.A. to take short, threaded
brass stems, -the connecting
wires being put on first and
secured by means of a thin
brass nut, whilst the coil
loop is added last and fixed
by a small nut again. This
allows of other loops of dif-
ferent overall diameter or
another gauge of wire being
tried: The connecting  wire
from the fixed terminal of
the 40 m/mfd. condenser to the grid
socket of the valve -holder, the loop of
coil B and the remainder of the wire to
the terminal of the variable resistance
could, with care, be all in one piece, so
that there are no joins, the same plan
being followed with the other loop. These
two coils must be correctly coupled or it drawn in Indian ink, is used to mark
will not be possible to obtain the required condenser settings. A short-wave type
effect and wave -range, unless the winding valve -holder is mounted on four legs
sense is the same; hence the crossed 1 lin. high, secured to the baseboard by
connection to condenser D. The .002 fixed means of wood screws from the bottom

condenser interrupts what would otherwise
be a two -turn coil between the anode and
grid sockets of the valve -holder.
The Condensers

Small variable condensers of the
" Midget " type have been used. C has
a capacity of 15 m/mfds., and D is 40
nimfdp. ; the former was made up from
another 15 m/mfd. size to have less plates,
and the metal bar passing underneath the
set of fixed plates is drilled and tapped
to fit on the end of the screw which comes
up through the stand-off insulator, only
enough screw being left above the lock -
nut to pass into the condenser frame.
Both sets of moving plates are connected

sac *to aac

-
/So, mfd Ccr+denfe,

Ccanden.f

L040 A

Via\ .1

Wave

44rnp , , 4/ns
5

Waye/eigth IV.,
/,5y- point- 0, ast. dlahons c"dPoint4,5 ,

Ois/-ance X2

Lerner. Wines

.0002

Meter,
together and to L.T. negative. A small
panel for each condenser has been indicated
by dotted lines if it is desired to mount
the condensers in this way. A piece of
ply -wood fixed to the edge of the base-
board in.these positions, and having one
side covered with a thin cardboard scale

0

Fig. 2.-The Lecher -
wire circuit used for

calibration purposes.

Fig. 3.-Show ng the lay -out of the oscillator.
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a -RESISTANCES
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TYPE
620

One Type 620 with clips
.0001 mfd., 1/3. Two Type
620 .01 mfd., 3/- each.

<5 a a
TYPE 9200
Two Type 9200 2 mfd., 3/6 each.

In addition to the above, the following
Dubilier Condensers and Resistances are
chosen for the " Wren -Easton " Class B
Receiver.
Two Metallized Resistances, 1 watt 2 meg.
ohms 1 each.
One Metallized Resistance, 1 watt 30,000 ohms,

1/- each.
One Metallized Resistance, 1 watt 10,000 ohms,

1 - each.
One Metallized Resistance, 1 watt 1,000 ohms,

1 - each.

Famous components matched together
for the " Wren - Easton " Class B

Receiver- Dubilier Condensers and
Resistances side by side with R.I.
Micreon Coils form the basic design
of this latest Receiver, sufficient proof
in itself of the Designer's preference
for components of proved ability
and performance.

111:117E fAlirifINR
DUBILIER CONDENSER CO. (1925) LTD.
CuconWorks, Victoria Rd.. NorthActon, London, W.3
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(Continual from previous page)
and the variable resistance is fixed to a
small panel on legs secured in the same
way. Two tin. diameter by 2 3/16in.
long pillars are fixed at 51in. centres for
the H.F. choke, and the top ends are
drilled and tapped to take two brass sockets
with threaded stems such as were used at
one time for valve -holders, tags being
soldered nn to each for connecting- fin.
diameter rod (dry wood dowel or ebonite
with screw threads), 6in. long over all, is
used for the high -frequency choke. Split -
pins with screwed stems and terminal nuts
are fitted at each end, and the wire fixed
under these. More than one choke may
be made up, using the same length of rod
with pins but a different winding. The
one shown had 60 turns of No. 28 S.W.G.
D.C.C. wire on sin. ebonite rod threaded
14 threads per inch, so that the turns
are spaced apart.

The Wavemeter
There is little in the wavemeter con-

struction (Fig. 4) to call for comment,
exeept that the flash -lamp holder is raised
on a small wood block, and the 3M.
diameter loop of 12 S.W.G. copper wire
is at the same centre height as the coils
on the oscillator and receiver previously
described.

Several flash -lamp bulbs will have to

/4' 3' -I

positive lead, and the batteries joined up.
Set condenser C so that moving plates are
half -way out, and adjust condenser I) to
obtain the balance point which is indicated
by a minimum anode current reading on
the milliammeter. Slide the lamp along
the Lecher wires until a point is found
where the bulb glows brightest, note the
position and move the lamp along till a
second point is found where the bulb again
glows brightest. Twice this distance
between glows in meters is the wave-
length of the oscillation. If this wave-
length is too low, increase capacity setting
on condenser C and re -balance. If too
high, decrease on C and re -balance. The
process is carried out until the recmired
wavelength is obtained. It may be noticed
that as condenser D is moved there is an
unsteady movement of the milliammeter
pointer, and in this case the variable
resistance should be set to a lower value,
and the correct setting is found when the
current falls steadily to the minimum and
then rises again as condenser D is adjusted
to and past the position of balance.

Calibrating the Wavemeter
The wavemeter is calibrated by having

it as loosely coupled as possible to the
oscillator, and getting the brightest glow in
its flash -lamp bulb at the greatest distance
away and adjusting it to resonate with the

6.

Fig. 4.-Details of the
be tested before a suitable one is found,
and those which give the brightest glow
when the wavemeter is moved well away
from the oscillator should be used, and
one or more set aside as spares.

A suitable aerial for coupling to the
oscillator consists of another 3in. diameter
loop of No. 12 S.W.G. copper wire on
pillars similar to the pairs used for coils
A and B and placed at about 3 to 4in.
from coil A ; two equal lengths of the same
wire, each 18in. long, are fixed to each
pillar in contact with the coil ends.

For calibrating, Lecher wires are used,
the length being 60ft. or more, and the
two wires spaced 4in. apart and about
4ft. above the ground, well insulated at
both ends and at two or three points
along the length by light spreaders. A small
tubular flash -lamp holder with contact
screws and two stiff wire leads of equal
length, say about 21in. long, are required
to slide along the Lecher wires. The test
bench ends of the Lecher wires are con-
nected to the coupling coil used for the
aerial in place of the 18in. lengths. Hook
the slider lamp over the Lecher wires and
the apparatus is ready for use. A milli -
ammeter should be connected in the H.T.

wayerneter described.

oscillator. Repeat for different wave-
length settings and note the wavemeter
dial readings for each and make a chart
on squared paper, checking with the
measured distances along the Lecher wires.

LIST OF COMPONENTS FOR
OSCILLATOR.

3/bin. thick baseboard 7in. by 14in.
15 m/toftl.. variable condenser-Jackson Bros:,

Midget " or Eddystone " Microdenser."
40 ra/mfd. variable condenser-Jackson Bros.'

" Midget " or Eddystone " Microdenser."
2 Stand-off insulators-Eddystone No. 916.
1 Short-wave type valve -holder.
1 variable resistance 1,000 to 5,000 ohms.
1 .002 mid. fixed condenser.
18 S.W.G. copper wire for coils and connec-

tion wires, etc.
Assorted pieces of ebonite rod,etc.-" Belco."

LIST OF COMPONENTS FOR
WAVEMETER -FIG. 4.

1 .0002 mfd. variable condenser-" Utility."
1 No. W181 micro.clial-" Utility."
2 Flash -lamp bulb -holders for baseboard

mounting.
2 Flash -lamp bulbs.
Wooden base, 3in. by 6in.
Panel, 4in. by 41 to Sin.
12 or 18 S.W.G. wire for loop coil.
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(Continued from page 897)

the coil is designed so that it has a
good selectivity performance at low
wavelengths, by employing a small
coil shunted by a fixed condenser con-
siderably higher in capacity than the
minimum of a variable condenser. The
inductance to resistance ratio can be made
quite high, equally as good as the high
wavelength condenser tuning condition.
And then what happens as the core is
iP se:ted gradually to tune to the higher
wavelengths ? The high -frequency resist-
ance of the coil itself is reduced (reduced
frequency), but the effective high -frequency
resistance (this is equivalent to the in-
creased losses owing to the insertion of the
iron core) is increased. The inductance is
also increased, however, and by careful
design it is possible to keep the inductance

to resistance
ratio substan-
tially constant
and so give uni-
form selectivity.

Tuning Range
Some months

ago I carried out
a few tests in
connection with
this permeability
question, and Fig.
4 shows one of the
experimental coils
employed. T o
tune from 200 to
550 metres aninductance
change of nearly
eight times is
necessary, while
on the long wave-
band, that is,
1,000 to 2,000metres, the

change is four times. The iron powder
is best produced chemically to achieve
the necessary degree of fineness for
low losses, and this can then be moulded
into a core with bakelite as a binder.

With core withdrawn, that is, small in-
ductance, the permeability can be taken to
be the same as air which, of course, is unity.
The resonant frequency under this con-
dition is given by the well-known expression

1
. When the core is inserted and

Fig. 4.-An experimental
tuning coil with mavable

iron core.

2a LC
the presence of the iron becomes noticeable,
the formula is changed to include the
permeability term, and is now expressed as

1 The effective average per-
2Th
meability increases as the coil is still further
inserted, and, in consequence, very careful
measurement and design becomes necessary
to produce a component which efficiently
carries out the purpose for which it is
required, together with uniform amplifica-
tion.

Another very important factor which
bears on this problem is the question of
ganging so that two, three, or even four
tuners may be operated from a single drive,
and yet keep in step. No doubt this can be
solved by using air -condenser trimmers, as
is the case with present condenser ganged
circuits. If so, then the overall dimensions
of not only a single permeability unit, but
also the complete ganged component,
should be considerably smaller than its
present coil and condenser counterpart.
This, of course, falls in with modern design,
which aims at smaller chassis.
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RR. G.
SPECIFIED AGAIN BY MR. F. J. CAMM

B. R.G. PASSFEEDA
L.F. COUPLING UNIT

A modern bakelite cased heavy core L.F. Coupler
withspecialwind-
ings. Gives g_ eat
purity of repro-
duction,especial.
ly of the bass
notes. Chosen by
Mr. F. J. Camm.
Incorporates de -
coupling resist-
ances and con-
denser wiih H.F.
Stopper in grid
lead.

B.R.G. Component
Mounting Bracket; 211:

Heavily plated brass. I

21" Slot. The Pair
Slotted, as specified. I

METAPLEX CHASSIS. As sole-
ly specified, 16" x 10". With
runners. Ready drilled for
Chassis Mounting Valveholders
and slotted for Volume Control
and Reaction Condenser. Postage 6d.

i Sole Trade Distributors for PILOT AUTHOR KITS and METAPLEX.
71

I
BRITISH Appointed Sole Whole- 1

sale Distributors of
all Peto-Scott Pilot :

Author Kits.

# B.R.G. Components
. are obtainable from all

dealers. In cases of
I difficulty send direct.

I BRITISH RADIO CRAMOPHONE CO. LTD. Pilot House, Church Street, Stoke Newington, London, N.16
Telephone CLISSOLD 8287-6288

TELSEN WHOLESALE DISTRIBUTORS -.,-.....-----..-.41.111.
PROMPT

EASY TERMS DE LI VERY

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A., Rola, Sonochorde, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B.,

or Ferranti Moving Coil Speaker Supplied.

Send 5/- only
and pay the balance by monthly instalments. _No

references. Entirely private and confidential.

KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.

Send for Catalogue and list of 83 Speakers.
TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., London, E.C.4.

Telephone: Central

L.T.

PLAIN OR
NAMED

G RIPS' 0
PATEN.

NAMED PLUGS
Er- SPADES

il/MP0) LISTS FROM MAKERS

GRIPS® COY.
IVEACh 28 VICTORIA ST.. LON CION.S.W.I.

MAKE A RADIOGRAM OR GRAMOPHONE
Our 64 -page Illustrated List for 3d. will tell you bow, and show you
a great variety of Spring and Electric
Motors, Turntables, Tone Arms,
Soundboxes, Horns, Loudspeakers,
Pickups, Cabinets, binges, lidstays,
door -locks, knobs, handles and
catches. Also Receivers, Kits, coin.
plete Gramophones, Piano Accordions,
accessories, springs, needles, and repair
parts at lowest prices, wholesale or
retail. The Regent Fittings Co.,
D. 285 (Est. 30 years), 120, Old Street,

//mann. F (1.1.

AWC E YOUR PRESENT AERIAL /or as

'Mill 11
q

Auto -Inductive AERIAL
Have a selective aerial as well
as a selective set! You get
amazing clarity with this
modern aerial. It banishes
" mush " because it filters all
incoming signals. It adjusts
your set to present conditions.
You get snore stations because
you hear them all separately-
each programme crystal clear.
Unsightly masts and wires are
disposed of. Lightning danger
is gone. Your set is made
portable. Not just another
gadget, the Airclipse is new
and improved
in principle.
 "Delighted," writes
a user.

" My receiver has always been exceptionally
good, bat with your new patent, it is even
better. The result is more than I expected
-it does all that it claims to do."-A. W. T.,
Plumstead, S.E.18. fOR .4,C. AAAINI

JON -WY SETS At all dealers;.de butrd it any elifficult3r
Wet.

AIRCLI PSI LIMITED
182 Vauxhall Bricife Rd. Loncloti,S.W.1.,
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lig AID SCR
In This Article the Author gives a great amount of
Useful and Practical Information in regard to the

Construction and Improvisation of Various Types of
Amplifiers to Enable Those who are " Hard of

Hearing" to listen to Broadcast Programmes and General Conversation

THERE are very many people to whom
broadcast programmes are of little
interest, due to the fact that they

cannot be followed in comfort because of
defective hearing. In a large majority of
cases, however, these unfortunate persons
could hear perfectly well if they had a
suitable device for amplifying sounds. It
is not suggested that all deaf folk could be
enabled to enjoy broadcasting, but those
who are only partially deaf or, to use a
common expression, are " hard of hearing "

By FRANK PRESTON
phone (which must be provided with the
requisite transformer and battery) to the
pick-up terminals on the set and then to join
a pair of ear -phones to the speaker terminals.
This can usually be done without the need
for any modification, but in the case of a
more powerful receiver, particularly one
of the mains -operated type, it is necessary
to isolate the 'phones from the high-tension
circuit by some means or other. The most
straightforward is shown at Fig. 1, where a
low -frequency choke is connected to the

"EC/rake-,

Fig. 1.-A simple method of connecting 'phones to the speaker
terminals of a powerful receiver.

can certainly benefit by the use of a simple
amplifying device.

High -note Response
Merely to use a microphone in conjunc-

tion with a valve amplifier would probably
prove only partly satisfactory in many
instances, since most people whose hearing is
defective can hear high-pitched sounds
much more easily than low ones. For that
reason it is in nearly every case advan-
tageous to employ an amplifier
which gives greater response to the
high than to the low notes. Probably
the ideal system is to equip the
amplifier with an effective tone -
control device, so that the response
can be varied at will to suit in-
dividual requirements.

Rather than simply give a single
design for a deaf -aid amplifier, it -
is proposed to offer a number of
practical suggestions which can be
tried out in the easiest and most
economical manner by any reader.
Obviously, the most convenient
type of amplifier in most cases is
the L.F. side of the ordinary
broadcast receiver. When this is
to be used to amplify speech it is
only necessary to connect a micro -
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incorporated. Most modern sets already
have such a control, but when they have
not it is a simple matter to connect one
in the microphone circuit as shown at Fig. 2.

Tone Control
It has already been mentioned that those

whose hearing is not too good are more
sensitive to the higher frequencies. Thus,
if a tone -control knob is provided on the
set, this should be adjusted to the " high "
or " treble " position. When tone control

B.

GB. -
Fig. 3.-Two alternative positions in which 'phones can be
connected are shown in the above circuit. The T.C.

transformer represented is a multilane.

/Alfa

two speaker terminals, the 'phones being
connected through a pair of 1 mfd. fixed
condensers. These latter should be of a
good make and have a rated working
voltage of not less than 400, so that they
will be free from the possibility of break-
down.

In order to prevent overloading of the
'phones, and also to keep down the volume
to a reasonable level, it is essential that
some kind of L.F. volume control should be

hficro,ohone

/oa000,C7,67,5!
`--Ardenliorrieler

Nro:

is not a feature it will be found worth
while to incorporate it in some form or
other.

The easiest way of doing this, for the pur-
pose under discussion, is to replace the
first L.F. transformer by one of the type
designed for extra high -note response,
connecting a variable resistance between
the terminals provided for it. By so doing,
additional emphasis can be given to the
higher frequencies when desired or the

normal tone can be obtained sim-
ply by varying the setting of the
resistance.

Another way, which is somewhat
better in the case of a receiver which
is for normal domestic use, is to
replace the first transformer by one
designed for complete tone control.
It will then be possible either to
" raise " or " lower " the normal
pitch of reproduction given by
the set in an instant. Special
tone -control transformers are
made by two or three firms, and
in most cases they can simply be
used as replacements for others
of or d inar y type, the only
difference being that a potentio-
meter must, be connected to
three terminals provided for it.

Fig. 2.-A simple method of connecting a volume control
between the microphone and set.
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2.37000 Ohms z s
larvable  oe
Aq=sista rice.

Fig. 4.-A tone -control arrangement for
reducing high -note response by the speaker.

In every instance the manufacturers give
full particulars for fitting.

Screen the Microphone Leads
At this juncture it might be mentioned

that when the receiver is employed as an
amplifier along with a microphone, it will
generally be found most convenient to
place the latter on a table in the centre
of the room, connecting it by means of a
long double wire to the set. The wire used
for connecting the microphone should be

Microphone..

2.50,o00
Ohms

Fig. 5.-The

2 Aid

circuit arrangement for a
amplifier.

screened, for otherwise there will be a
danger of introducing L.F. instability,
which will give rise to an objectionable
" hum " or " groan " in the ear -phones.
The metal screening should, of course, be
connected to the earth terminal on the
receiver.

It need hardly be mentioned that the
methods of using a set with 'phones and a
microphone which have been described are
equally applicable to ordinary radio recep-
tion, and the same points in regard to high -
note response should be observed. In the
majority of cases several people-in addition
to the one who is deaf-will wish to listen
to the broadcasts at the same time, and
therefore the method of connecting the
'phones which was mentioned above is
unsuitable. There are two ways of over-
coming this difficulty, however, the more
obvious of which is to replace the L.F.
choke by the loud -speaker, leaving the
'phones connected as before. The dis-
advantage of this is that loud -speaker
reproduction will be " screechy " because
of the increased high -note response.

PRACTICAL WIRELESS

Additionally, the 'phones
might be grossly over-
loaded, although the
volume of reproduction
from the speaker is pro-
bably quite inadequate for
comfortable listening.
This state of affairs can
be remedied most simply
by connecting the 'phones
in an " earlier " part of
the receiver-in the anode
circuit of the detector or
first L.F. valve ; the two
most convenient positions
in the circuit are shown
theoretically in Fig. 3.
Position B is better be-

cause the 'phones then
follow " the tone -control

transformer so that full use
is made of the additional
high -note response provided.
To prevent this affecting
speaker reproduction, however, it will
be necessary to fit an " opposing " tone -
control arrangement across the speaker
terminals. The control will merely consist
of a .02 mfd. fixed condenser wired in
series with a 25,000 ohm resistance as shown
in Fig. 4.

/0,,000 OAMS

Pitons
Orspeaker

NTt

rf-
L.7:-
two -valve deaf -aid

the quietest whisper
control arrangement
standard and
identical with that
made use of in
numerous gramo-
phone and wireless
amplifiers. An ob-
jection to a circuit
such as this is that
it cannot be made
up in a really port-
able form, although
it is quite ideal for
use in the home.
When it is desired
to carry the am-
plifier about, a
somewhat simpler,
though less
efficient, system
must be adopted.
An ultra -8i m pie
circuit for a single-
valv e amplifier,
which can,

A " Deaf -Aid "
Amplifier

Many readers
might prefer to
construct a special
amplifier for " deaf -
aid " use, and this
can be done very
easily by making
use of the circuit
arrangement given
at Fig. 5. It will
be seen that two
valves are em-
ployed, these being
coupled together by
means of a tone -
control transfor-
mer. A 250,000 -
ohm potentiometer
is used as an input
volume control
from the micro-
phone, and this will
serve to vary the
signal strength in
the 'phones from
maximum to

Apart from the tone -
the circuit is perfectly

nodal Boat
Or Flash -

/amp
Acrumuk,to

Pentogrle
ka1vehtyklear

M/crzoohs,,reckets

929

et's

Fig. 6.-A single -valve amplifying circuit using a
pentode with only 15 volts H.T.

if necessary, be built into a cigar box,
is shown at Fig. 6. It will be seen that
the valve is a pentode, and that it receives
only 16k volts H.T. with 1i volts G.B.
There is no provision for volume control,
and tone control is cut out because the
pentode itself tends to give emphasis to the
higher frequencies. As a matter of fact,
the whole arrangement is just about as
simple as it could possibly be made, and
lends itself admirably to the requirement
of portability.
A Portable Amplifier

So as to give an idea of the appearance of
an amplifier built around this circuit Fig. 7
has been drawn. This shows the most
suitable lay -out of the parts, and also shows
that high tension and grid bias are supplied
by a couple of 9 -volt grid -bias batteries
fixed into the box by means of a brass
strap. Low tension is obtained from a
small unspiltable accumulator which may
be of the " flash -lamp " type or one of those
made for use in model boats. Alternatively
a 3 -volt dry battery could be used by
wiring a suitable resistance in series with
one L.T. lead, but this would not prove
nearly so satisfactory or economical. Four
insulated sockets are fixed in the end of the
box, two of which are for connecting the
microphone and two for the ear -phones.
The outfit does not call for any further
description, but it might be mentioned that
the box will need to be of the " 50 " or
" 100 " size and should be chosen according
to the dimensions of the G.B. batteries and
L.T. supply which it is proposed to use.

Fig. 7.-A practical arrangement

.gross.
Strap

7400
g v GB
Batteries

of the circuit given at Fig. 6.
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correcting
youthful
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:

"
Now perhaps

you
can

F EEL
that

there' s
something

unusual

about
the amplification

factor
of our

new
Tungsrain

Symphonic.
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! '
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New life from your old set-
without change of circuit!
Re -vitalise your set to -day with
Tungsram Symphonic Valves!
Specially designed, after months
of research, to improve the
volume, quality and sensitivity
of old A.C. sets! Inexpensive,

THE SYMPHONIC A.C.
RANGE INCLUDES

Symphonic Screen Grid. AS 4120
Symphonic VIM Screen Grid AS 4125
Symplumic H.F. Pentode. HP 4100
Symphonic VIM H.F. Pentode HP 4103
Sy,nplumic .Derret9r AR 4101
S'yurphonic Haiti. Grid (Mind APP 4120

Ask your Dealer or write
our Technical Dept.

TUNS
BARIUM VALVES

Tangs, am Electric Lamp Works (6/.Brit.)Ltd. 72 Oxford StW.1
T AS ITU.35
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REVIEWS OF THE
LATEST RECORDS

ON Ti -1 V+1
THOSE echo scoff at the music of great

masters cannot fail to have their
opinion altered if they listen to

some of the records mentioned here. The
greatest achievement of the list, and, in
fact, one of the greatest achievements in
the history of the gramophone, is an
almost complete recording of Strauss's
delightful opera, Der Rosenkavalier, on
thirteen double -sided records, H.M.V.
DB2060-72. Here is a performance of this
melodious opera, with its entrancing
waltz, which it has never been possible to
perform in the flesh. If one's pocket
will not stretch to the complete set of
records the following numbers should be
heard without fail: DB2061, DB2065-7,
and DB2071-2. Whilst these records are
the most juicy plum that has fallen to
opera lovers during the last few years,
musicians will delight in the recording
of Yehudi Menuhin and the Orchestra
Symphonique de Paris, of Lab's Sym-
phonic Espagnole, on H.M.V. DB1999-
2002. It is a unique work in many ways ;
although it is called a symphony, it is
really a concerto ; it has a Spanish
tang, and was written by a Frenchman,
and has four movements instead of the
usual three. The conductor, Georges
Enesco, was Menuhin's teacher, and the
boy genius is now a greater artist at the
violin than his master. Chopin's Fantasie
in F Minor is the subject of two brilliant
records, H.M.V. DB2031-2, by Alfred
Cortot.
New Gilbert and Sullivan Triumph

Another achievement by the " His
Master's Voice " Company is an abridged
recording, made under the personal super-
vision of Mr. Rupert D'Oyly Carte, of
The Sorcerer, in which many past and
present Savoyards are responsible for the
principal parts. These include Dorothy
Gill, Darrell Fancourt, Muriel Dixon, and
Derek Oldham. Gilbert and Sullivan
enthusiasts all over the world have been
grateful to H.M.V. for the authentic
recordings they have issued in the past of
all the Gilbert and Sullivan operas with
the exception of this one. These new
records, H.M.V. 8054-59, in order that
they may reach a wide public, have been
issued at a popular price.
Record of the Month

Many will consider the best single record
of the month to be Lawrence Tibbett's
dramatic recording of The Song of the Flea,
coupled with The Pilgrim's Song on H.M.V.
DB1945. This artist, who possesses one
of the finest baritone voices, has given a
remarkable performance of this song, which
depicts the adventures of a flea that went
to court. Another more than good vocal
record of music, which can only be de-
scribed as ethereal, is Richard Crooks'
singing of the lovely Dream from Manon
on H.M.V. DB2093. Those on the look -out

By
t T Onearm

for a bargain in operatic records should
secure Joseph Schmidt's recording of
Blazing to .the Sky from Il Trovatore and
So Pious from Martha on H.M.V. B8036.
Rarely is singing of this high order obtain-
able on a plum label record.

Among a good batch of vocal records
in English is Derek Oldham singing I Still
Love Mary, which is a sequel to Her Name
is Mary, on H.M.V.' B8087. These two
" Mary ' ballads were written by a cinema
organist and refer to his wife.

Joseph Hislop sings The Island Herd -
maid and An Island Sheiling Song, from
Songs of the Hebrides, at the beginning of
one of which he explains the significance
of a phrase in the song.

Stuart Robertson, who has a seafaring
father, gives authentic representations of
The Bay of Biscay and The Saucy Arethusa,
and Peter Dawson has produced another
stirring record, Song of the Drum and
Westward Ho ! both composed by McCall.
As McCall is .Peter Dawson's pen name
there is little are
sung as the composer intended.

First Father -and -Daughter Disc
Records of piano duets do not often

appear in gramophone companies' lists,
and the first of this kind made by father
and daughter is released by " His Master's
Voice " this month. On H.M.V. C2634
Mark Hambourg and his fourteen -year -old
daughter, Michel, give a brilliant per-
formance of Schumann's Andante and
Variations, Op. 46.

Several records of light orchestral music
will be of interest, including the London
Philharmonic Orchestra's performance, con-
ducted by John Barbirolli, of Quilter's
Children's Overture, H.M.V. 02603, which
has, of course, popular nursery tunes as
its theme.

Cinema organ admirers will want Lily
of Laguna and Il Bacio, by Sydney Gustard.
on H.M.V. B8088, whilst adherents of
brass bands will be interested in a
Medley of Sousa Marches by the Coldstream
Guards on H.M.V. 02598, and the last
record made at the Tidworth Tattoo-
Marche Militaire and Bullfighters March
on H.M.V. B8039.

Dance Records
Dance band enthusiasts are also in luck

this month, for there are at least three big
hits among the new H.M.V. records.
On H.M.V. B6438 Ray Noble and his
Orchestra play My Song Goes Round the
World and Song Without Words, and on
B6432 When You Were the Girl on the
Scooter, with La-di-da-di-da on the other
side, played by the orchestra and sung
by Bobbie Comber, who is responsible for
this number in the show That's a Pretty
Thing. A very polished performance of
Without that Certain Thing, by Jack Jack -

(Continued on page 934)
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in length
and should be received First l'ost each Monday
morning for publication in the following week's issue.

BURNT OAK AND DISTRICT RADIO SOCIETY
A Radio society has just been formed at Burnt Oak,

and is endeavouring to increase its membership. Any
readers in the district who are at all interested are
cordially invited to write for fuller details to the Hon.
Sec., Mr. A. Donati, 59, Horsccroft Rd., Burnt Oak,
Edgware.

SMETHWICK WIRELESS SOCIETY
At a recent meeting of the Smethwick Wireless

Society, Dr. Hughes. of the Multitone Electric Co., Ltd.,
gave a lecture on " Sound." He said that all forms of
reproduction began and ended with sound, and that
the object of the apparatus used was to give as good
a copy as possible of the original. Further, the
human ear being an uncertain instrument, it was
necessary to measure, and analyse, input and output
by scientific methods. He went on to explain the
range of frequencies required for reproducing various
irntruments and the Rayleigh disc and condenser
microphone methods of measurement. Polar diagrams
and response curves for various types of loud -speakers
and microphones were given, and finally the effects of
tone control were briefly mentioned. The lecture was
illustrated throughout by a series of interesting lantern
slides.-Hon. Sec., Mr. E. Fisher, 33, Freeth St.,
Oldbury, Nr. Birmingham.

SLADE RADIO
A lecture on " Metal spraying " was given by Mr. G.

Gordon Hoare at a recent meeting of this society.
After stating that it was difficult to describe in a short
lecture the very wide field the process covered, he went
on to describe the various substances to which it could
beapplied. The reasons for use, including prevention
of oxidation of metals, corrosion, or attack by acids,
were given, also the apparatus was described, after
which followed details of the progress which had been
made since the year 1909. Examples were then given
of the various metals which could be used and also
the effects of same. On the radio side he showed the
large number of uses to which the process could be put,
and illustrated his remarks with a number of excellent
slides. A few words on a medical application of the
process concluded an exceedingly interesting lecture.-
Hon. Sec., 110, Binaries Road, Gravelly Hill,
Birmingham.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY
It has been decided to form a branch of this society

in the Gravesend district, and Mr. E. Ingleton, " The
Haven," Chalk, Nr. Gravesend, Kent, has undertaken
the duties of secretary, from whom particulars can be
obtained by enclosing a stamped addressed envelope.
A strong membership is anticipated as there are a
large number of keen radio and television amateurs
in the locality.

Y.M.C.A. RADIO CLUB (BOLTON)
At a meeting of this club held on January 6th an

interesting lecture was given by Mr. Dean, of the
Mallard Valve Company. The lecture was much
appreciated by the audience. Interested readers
residing in the district are invited to attend any of
these lectures, which are given every Thursday evening
at 8 p.m. Admittance is free. Further particulars of
this club can be obtained from the Assistant Sec., Mr.
J. E. Crompton, Y.M.C.A., 125, Deansgate, Bolton,
Lanes.

THORNTON HEATH RADIO SOCIETY
A meeting of this society was held at St. Paul's

Hall, Norfolk Road, on Tuesday, the 9th instant.
Mr. S. J. Meares presided. Mr. 0. L. Crossley gave
a talk on Light and Optics, dealing with the likeness
of the wireless wave to the light ray, and explaining
that television was a combination of both. In the
course of his lecture Mr. Crossley mentioned the speed
at which a ray of light travels, and also explained the
method adopted by scientists to calculate this speed.
He also explained how the discovery that light was
made up of several colours was made, and demonstrated
this with the aid of a lantern and a glass prism. He
also showed how a ray of light passing through a tank
of water was deflected, and finally demonstrated the
use of the polariscope. Particulars of future lectures
and demonstrations can be obtained on application
to the Hon. Sec.. Mr. J. T. Webber, 368, Brigstock
Road, Thornton Heath.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)
It was members' night at the Meeting of the

London Chapter held at the R.A.C.S. Hall, Cavendish
Grove, Wandsworth Road, S.W.8, on Friday, 5th
January. The first half of the evening was given to
Morse Instruction under Mr. L. F. Reading (2ATI).
This will be a regular feature at each meeting from
7.45-8.15 p.m. Mr. P. J. L. Macfarlane (G5MK),
then continued his talk from the last meeting on short
wave receiver design. Members' own receivers were
then demonstrated.-A. E. Bear, Sec., 10, St. Mary's
Place, Rotherhithe, London, S.E.16.
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NONE GENUINE wimouTTHETRADE MARK

FOR
ALL BATTERY SETS

The Standard by
which all others

are judged.
Make sure you obtain maximum safety for your valves,
by using those genuine fuses which have stood the
test of time and are used in all the best receivers.

They fuse instantaneously on 50°/, overload.

OM P ETA
FUSE BULB

FROM ALL DEALERS.
Stock Ratings.

TYPE. CARRYING.
A . 60 MA. .= 06 AMPS.
B . 100 MA. 1 AMPS.

C .. 150 MA 15 AMPS
200 MA. - .2 AMPS.

11.1.1011w11111.1111wailllib 011111111r11/1/11.~/11011,
ADVT. OF A. F. BULGIN eg CO., LTD., ABBEY ROAD, BARKING, ESSEX.

CUT THE CRACKLE
OUT OF RADIO-
SAFELY!

As the correct position for a Disturbance
Suppressor in a listener's house is at the
main switch, it is necessary for the
suppressor to be constructed so that it
cannot, under any circumstances, cause
failure or fusing of the electric supply
of the house. Although Belling -Lee con-
densers are tested to 1,500 volts, they are
fitted with safety fuses in accordance with
Post Office specification, and these fuses can
be withdrawn on a safety fuse carrier in
accordance with the regulations of the Institute
of Electrical Engineers.

FREE
Write for Booklet con-
taining full details and
questionnaire to help us

diagnose your case.

Belling Lee Mains Dis-
turbance Suppressor No.
1118 each 10/6 showing

fuses.

TO Please H
BELLING & LEE LTD forward
CAMBRIDGE ARTERIAL ROAD, ENFIELD. MIDDX F R E E

book.
i ll

i
i

ADDRESS I
I

1 P.w.2. 2

NAME

--....----,--------
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EASY TERMS
Everything radio supplied on con-venient -terms. For really prompt de-livery entrust your order to us. Goods
ordered cash, or C.O.D. despatchedsame day. Strict privacy. Carriage

paid. Price List FREE.
AVOMINOR

Universal testing meter (Delivery from
stock). Every fault in a receiver can be
quickly traced. A first-class instru-
ment. Cash or C.O.D. 12.0.0,0r 5/ -with
order and 7 monthly payments of 5/6.

C
BLUE SPOT MOVING -COIL CHASSIS
29PM 5/- with order & 6 m'thly payments of 5/2
45PM 5/- - 9 -

99PM 5/- , 11 5/6
BLUE SPOT PICK-UP MODEL 33

,

ho 5/- with order and 6 monthly payments of 5/8
[ To avoid delay,twIll customers kindly send first

payment with order?

Estd. 1925 ..
NATIONAL

0.."'PHONE : 4 77

LONDON RADIO SUPPLY
COMPANY

II,OAT LANE -NOBLE STREET- LONDON,E-C-2

"ENGINEERING OPPORTUNITIES" is a 250 -Page
Hand -Book showing the possibilities of various. Engineering
(Anvers. It shows clearly and definitely the way in which
you may carve out a successful career in your chosen branch
of Engineering, irrespeetiveof your ageeducationoresperience.
It outlines Home -Study Courses In all branches of Civil Mesh.,
Elec., Motor, Aero., Wireless and " Talkie " vEngineerins,
and shows the easiest way to pass AILLMech.E.,
LEX.. A.M.I.A.E., M.I.M.T., G.P.O., Matriculation, Civil
Service and other Examinations. "ENGINEERING OPPOR-
TUNITIES " le a unique Hand -Book that you should most
certainly read. Send for your copy to-day-FREE of any cost.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
390, SHAKESPEARE HOUSE, 29'31, OXFORD STREET,

LONDON, 111.1.

RADIO - OLYMPIA SENSATION

BIFLO
STATIC CUT OUT
NOW WITHIN REACH
OF EVERY WIRE-
LESS FAN. FOR
ELIMINATING
ALL KINDS
OF ELEC-
TRICAL
INTER -
FE RE N.
CES, AT
M 0 S
PHERICS
AND ALL
UNWANTED NOISES

DEFIN-
ITELY IM-
PROVES
SELEC.
T1V IT Y,

TONE, AND
RECEPTION.

THE PRESENT
CHANCE OF

WAVE LENGTH
MAKES THIS UNIT

INVALUABLE.

IF YOUR SET IS GOOD
BIFLO WILL MAKE IT PERFECT

Owing to the phenomenal demand
our output has reached such large 5,_
proportions that we can now offer

Post extra
THE ONLY INVENTION OF ITS KIND

When ordering state whether A.C., D.C.
or Battery

OSDUR MANUFACTURING COMPANY,
46 ADAM STREET, LONDON, W.1

TRADE ENQUIRIES INVITED

RADIO SUPPLIES
Send your list or Radio needs tor our quotation.Kits, Parts. Sets, etc. Everything in Radio stocked,
prompt delivery. 7 days' approval. Catalogue free.Taylex & Standard Wet H.T. replacements stocked.N. TAYLOR, 9, GROVE RD.. BALHAN, S.W.12
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RACTICAL LUTE-14 fROM
READER

The Editor does not necessarily agree with opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily

for publ cation).

Band-pass and S.G. Detector Circuit Wanted
SIR,-I have followed your excellent

paper from almost its first publication, and
I would like to praise its never-ending
source of interest. You have designed so
many circuits that I hesitate to suggest
yet another. The circuit I would like to
see is a band-pass arrangement with an S.G.
detector. Something like the band-pass
H.F. unit, recently described, but followed
by two L.F. stages, instead of the usual
detector circuit. I think an arrangement
like this would prove very economical,
and have ample selectivity. A short time
ago Mr. H. J. Barton Chapple talked
about quality, and mentioned a receiver
he was designing. Please let us have this
SOOIL-INTERESTED READER (Newcastle).

German S.W. Station : New Address
SIR,-The German short-wave trans-

mission and programmes are now a separate
organization, as regards administration,
under the Hitler Government, and it may
be of interest to you to note that I have just
heard the new address announced recently
in English, as follows : Germany Short -
Wave Station, Broadcasting House, Berlin,
Germany.-ALF. W. MANN (Middles-
brough).

An Engineer's Approval
SIR,-I received the tool kit quite safely,

and wish to thank you for it. I am very
pleased with it, and I, think it is a fine and
accurate set of ;tools. I am an engineer
and, of course, have a good knowledge of
tools. I am only a beginner in radio,
however, so I have been fortunate in
securing good tools to start with. I like
your paper very much and am most
interested in your problems. I do not
attempt to solve them at present, but am
contented to read them and learn. I wish
you and your paper every success in the
future.-S. HALL (Newark).

" Canned " Television
SIR, -I have followed up your articles

on television, which are interesting but; of
course, outside the scope of the average
wireless enthusiast owing to cost and lack
of programmes. To my mind, television
would become more popular if it were
" canned " or " bottled," so to speak.

I see no reason why sound and vision
should not be recorded on one record by
the gramophone companies, the sound
taking one-half of the record and the vision
the other half, each commencing with a
" start " mark and recorded at a slow speed,
say thirty-three revolutions per minute
(same speed as cinema records). At the
receiving end the motor driving the scan-
ning disc could be geared down sufficiently
to drive a turntable with two pick-ups,
each connected to their respective amplifiers
for vision and sound, thus serving a double
purpose. In this way one could have
unlimited pleasure in " looking" and
" listening " in without having to wait
until last thing at night to receive half an

hour's programme, which, you must admit,
does not encourage the average listener.

I know this sounds ambitious, but it
does not strike me as being improbable.-
H. HEVEY (Dagenham).

Congratulations from S. America
SIR,-Allow me to congratulate you cn

the " Wireless Constructor's Encyclopaedia,"
which I have just received. It is splendid.
Just the book required by all amateurs.
I also wish to thank you for the handy
little spanners I received some time ago
with PRACTICAL WIRELESS, and which I
have found to be very useful. At the same
time I wish you every success with your
weekly journal. I am sure we in this
part of the globe would appreciate it very
much if you would publish in PRACTICAL
WIRELESS an A.C. three -valve short-wave
circuit with home-made coils. The coils
you use in your circuits are all factory -
made, and are unobtainable in this
country.-J. PUDDINOTON (Buenos Aires,
S. America).

CUT THIS OUT EACH WEEK.,

-THAT a water -pipe is not an efficient earth
connection unless it passes straight to earth
from the point of connection.
-THAT many water -pipes pass up to a cistern
in the upper part of the house and are effectively
insulated at the point of junction with paint.
-THAT the glass of a window may be used as
the dielectric of a series -aerial condenser by
connecting the lead-in to a metal plate stuck
on one side, and taking a similar lead to the
receiver from the other side.
-THAT a small value fixed condenser may
temporarily be constructed by twisting two
insulated wires together.
-THAT H.F. chokes should be joined in the
output circuit of a short-wave receiver in
order to avoid losses.
-THAT hum can be caused in a battery -
operated receiver by induction from the house
wiring through a wall.
-THAT a screened lead-in, fitted with a
specially -designed transformer at each end,
will enable practically any length of wire to
be used without ill effects.

NOTICE.
The Editor will be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped and addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WrRELEss
Geo. Newnes, Ltd.. 8-11, Southampton Street, Strand.
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we giro no warranty that
apparatus described in our columns is not the subject
of letters patent.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF
COLVERN GANGED COILS
THE Ferrocart coils produced by Messrs. Colvern

have before been mentioned in these pages, and
have, in fact, been employed in several of our receivers.
The latest form of this coil is the " G " type, in which
the coil screens are not cylindrical as in the first type,
but are flattened at the side, thus enabling the entire
assembly to be made more compact. In addition to
this feature the base -plate is designed to accommodate
both an on/off switch and a radio -gram change -over
switch. No terminals are provided for connection,
but short lugs project below the coils and are very
clearly indicated by numbers embossed on the under-
side of the aluminium base -plate. The coils may be
obtained with various types of switch, whilst the radio-
gram change -over switch is permanently fitted to the
base nearest the control knob. At first sight it might
appear that the lack of provision of terminals might
reduce the usefulness of the coils, but from experiments i.e., at a mains supply voltage of 110 volts a D.C.
which we have carried out we much output is obtained
prefer this arrangement., as it not
only permits of simpler connection
to the remainder of the circuit
components, but reduces one of the
troubles of the usual canned coil,
namely, short-circuits to the coil
screen. With
the ordinary type
of coil terminals
a r e arranged
round the upper
surface of the coil
base and the
screen is slotted
to fit over the
wires which are
joined to these
terminals. I t
often happens that
t h e connecting
wire is bare where
it passes through this cut-out and short-circuits arise
which either prevent the set from working or result in
damage. With these new coils this trouble is very
definitely removed, and we have employed the assembly
in the new Fury Four which is described in this issue.
As will be seen in the constructional details of this
receiver, we recommend that nine or ten -inch lengths
of connecting wire be soldered to the connecting lugs,
and these wires either passed down through holes in
the chassis or brought out through the slots provided
at the side of the base -plate. The unit Is then screwed
to the chassis and connections completed in the
ordinary way. The coils themselves are totally
enclosed in bakelite mouldings, and they may be
obtained in various types. The control knob is clearly
marked for the various positions of the switch, which
operates in a very definite manner with a snap action
which can be felt as well as heard. The three -gang
assembly costs 37s. 6d., and an extra is. 6d. is charged
for the switch, which may be of the mains type or
for battery use.

The G.' type Coke

CENTRALAB POTENTIOMETERS

FROM
Messrs. Itothermel we have received some

samples of the well-known American Centralab
potentiometers, and these have many features not
usually found in components of a similar type produced
on this side of the Atlantic. Whey are extremely
compact, occupying a back -of -panel space of less than
an inch and being only just over an inch in diameter.
The case is of bakelite with a small metal dust -cover
over the end. The actual movement is very Ingenious,
and is insulated from the control spindle. The element
is of the usual carbon or graphite track deposited on a
strip of material which is coiled round the inside
edge of the container. Just inside this is a thin metal
ring, slightly smaller in diameter than the composition
ring. At the end of the control spindle is a cam -
shaped metal disc, to the end of which is fitted a
curved arm bearing at its end a small block of hard
wood. This is soaked in oil and bears against the
inner metal ring, and is of such a length that it presses
the latter into contact with the resistance element.
Thus, as the control arm is rotated, the inner metal
disc rocks and is in contact with the resistance element
over a small section, which travels round the entire
circumference. This results in an absolutely noiseless
movement and is also delightfully smooth to the touch.
The friction is just enough to enable one to " feel "
the control, and the passage from minimum to maxi-

mum is carried out in a most easy and smooth manner.
The control may also be obtained fitted with a mains -
type switch rated at 1 or 2 amps, and this comes into
operation at the end of the travel of the arm, in a
crisp and certain manner.

A NEW TUNGSRAM RECTIFIER
THE latest addition to the already comprehensive

range of Tungsram Universal AC/DC valves is
the indirectly heated Rectifier PV 4018. This rectifier
may be used as a voltage -doubler or as a half -wave
rectifier. The rectifier PV 4018 comprises two separate
cathodes and two separate anodes. If a half -wave
rectifier is required, it is only necessary to connect
the anodes together and the cathodes together, and the
rectifier will then deliver a rectified current of 100
miLliadms. However, the most useful feature of this
rectifier is that it may be used as a voltage doubler,

en Ferrocart coil unit.

of approximately
200 volts at 40
milliamps. This
feature, of course,
makes the rectifier
an indispensable
part of an A.C.
receiver operating
from a low mains
supply voltage.
Full operating
details of this
rectifier are avail-

-

se* able on request to
The TechnicalDepartment,
Tungsram Elec-
tric Lamp Works
(Great Britain),
Ltd., 72, Oxford
St., London, W.L.

CLIX CONTINENTAL VALVE -HOLDERS
THE increasing popularity of the continental high -vol-

tage mains valves has led Messrs. Lectro Linx Ltd.,
to develop a model of their well-known Clix chassis -
type valve -holder to accommodate these valves.
Until recently they were only obtainable from the
suppliers of the actual valves, and were of continental
origin. The arrangement of the pins on these valves
is different from any English arrangement, and further-
more certain types of these valves are provided with a
short metal screen inserted in the bakelite base of the
valve and connected to the cathode and in some cases
to the external gauze screen with which the valves are

fitted. The heaters are
joined on one side of
this screen and the
remainder of the elec-
trodes (except In certain
cases) on the other side.
and thus hum is pre-
vented owing to this
ingenious screening

The new Cher "Con-
tinental'. chassis -type

value -holders.

device. In order to complete the screening the valve -
holder, when used with this type of valve, should be
similarly provided with a screen and the valve -holder
in the lower part of the illustration shows this
screen. The price of this holder is Is. 8d. with
terminals, and Is. 3d. without terminals. The
unscreened holder costs Pd. without terminals and
Is. with terminals.

Reserve Your Presentation Copy of
" Newnes' Everyman's Wireless Book "

Now ! See pages 890 and 891.

/1",`\1///e/,'---"' \\1111/ ////Aeltilmesi

16,1i 7
1. 1.

Specified

for
F. J. CAMM'S

FURY
SUPER
F. J. CAMM'S FURY SUPER utilises the
" BOOSTER " Unit and so enables super
power valves to be employed with an actual
saving of H.T. current.
If your receiver is extravagant of H.T. current
you cannot do better than follow the lead of
this eminent designer and obtain Mains power
volume from your normal H.T. battery.

The correct BOOSTER Oak for
the FURY SUPER is Type P.

Write for leaflet 11.P.2.
to Sole Makers:

GRAHAM FARISH, LTD.,
BROMLEY, KENT.

A GRAHAM
FARISIIImua

CLIX
Specified for the

"1934 SUPER FURY"

Mr. F. J. Comm
again chose

CLIX.

STANDARD TYPE
AS SPECIFIED

4 -Pin with terminals
without terminals 5d.

5 -Pin with terminals 9d.
without terminals 6d.

CLIX "MASTER" PLUGS
Positive METAL to METAL wiring. Firm grit,
and tall contact with ALL sockets with
internal diameters from tin. to 5132in.
battery socket. Curved ends for 11,1
easy insertion. Price g."

CLIX CHASSIS MOUNTING
VALVEHOLDERS

Resilient sockets guarantee full -
surface contact with ANY type of
valve pin and definitely Prevent
arcing. For easy entry and with-
drawal the sockets move lateral's
sod align with valve pins.

101WilW%:11/Z1-1.V0-74/1000lil

LECTRO LINX Ltd., 79a, Rochester Row, London, S .W .1.
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ELECTRIFY
YOUR SET!

Do you realise you
can make your set all -electric for 12/6 ?
This can be done, if you have already got a
mains unit for your H.T. supply. Just scrap
your Battery Valves and replace them with
A.C. Valves, and then incorporate a Heaybetd
LT. Transformer. Described below are the
three models.

Type. Output. Price.
723 2+2v. 3 amps. 12/6
727 2+2v. 5 amps. 17/6
731 2+2v. 10 amps. 22/6

POST NOW
I enclose 3d. in stamps for 36p. booklet, showing

me how to build the mains unit for my particular
purpose.

Mr. .

Address

MONARCH OR THE MAINS.

PRA

HEAYBERD
CO..

10, FINSBURY ST.,
LONDON, E.C.2.

IMIIIIMIIIIM111111111111111111111111M11

Engirmass'auide
CONTAINING the WIDEST CHOICE OF
ENGINEERING COURSES in the WORLD
Outlines The T.I.G.B.'s up-to-date, home -
study Courses in Wireless, Electrical and
Mechanical Engineering, etc. Shows how
to become A.M.I.E.E., A.M.I.Mech.E.,
A.Rad.A., etc., and how to qualify for a
well -paid- post. Training until Successful
Guaranteed.

WRITE NOW Me Tree Guide.
THE TECHNOLOGICAL
INSTITUTE OF GREAT
BRITAIN, 42, Temple Bar
House, London, E.C.4.
(founded 1917. 19,000 Succesee.1.1

To Success

ABUNDANT H.T.

e oltogr

 YEAR IN --YEAR OUT I
Let the wonderful Standard
Leclanche Battery give you
pure steady power year in,
year out, at half the cost of
dry batteries. Always up to
strength-cells are regenera-
tive. Annual replenishment

at small cost all that is necessary. A. R., of Aber-
deen, writes: Flase given every satisfaction; n,
trouble, no worry; just a look over when I remember...

120v. 12,500 m.a. £2 complete, carr. paid.
Write for details. All Standard Battery Spares supplied.

THE WET H.T. BATTERY CO. (Pr.),
Gerrard 6121. 26, Lisle Street, London, W.C.2.

add 50/- WEEK LY
to VIA -ealutinziS

by chart fig accumulators in your spare time.
Complete plant. incorporating Westinghouse
Rectifiers to charge 105 cells weekly, trade
price, 4 guineas, or 8,- monthly.
A.G. tnarna only. Send for dearriptive booklet.

PRACTICAL WIRELESS January 27th, 1934

MCATALOGUES
To save readers trouble, we undertake to send on

catalogues of any of our advertisers. Merely state. on
a postcard, the names of the firms from whom you
require catalogues, sand address it to " Catalogue."
PRACTICAL WIRELESS, Geo. Nemnes, Ltd., 8 / 1 1,
Southampton St., Strand, London, W .C.2. Where
advertisers make a charge. or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.

N EW STATION IDENTIFICATION CHART
NOW that the Lucerne plan is in operation almost

every station has a new position on your tuning
dial. For making re -identification a simple matter
Messrs. A. C. Cossor have issued a new Station
Identification Chart, giving the new wavelengths,
frequencies, and power of British and foreign stations;
space is also provided for recording the new dial
readings. Copies of the chart are available from
radio dealers'or from Messrs. A. C. Cossor, Highbury
Grove, London, N.5, for 2d. post free.
N EW COSSOR BOOKLET ON CLASS B AMPLI-

FICATION
TO those readers who are users of battery receivers,

Messrs. A. C. Cossor's book B.21 on Class B
amplification will be of special interest. This is a
particularly useful little book for the constructor who,
hitherto, has been restricted to the small output of
a power valve. It tells him how to incorporate a
Class B valve in his receiver to obtain output compar-
able with that of a mains receiver. Several circuits
are given, together with advice on how this latest
form of output may be most successfully used, and
added to suitable existing receivers.

Certain precautions may have to be taken and
refinements added to ensure satisfactory results, and
this book clearly explains what these additions are,
and how they are best utilized. A copy of the booklet
IS available free to readers of PRACTICAL WIRELESS
on application to Messrs. A. C. Cossor, Ltd., of High -
bury, N.5.
HIVAC DRIVER+B VALVE

THE latest addition to the Ilivac series of high
quality low-priced valves for battery sets is

the Hivaci-B. This valve combines in one bulb two
separate systems operating respectively as Driver
and Class B output. This latest development in design,
which gives added efficiency, reduction in cost, and
simplifies wiring, is the result of extensive experi-
mental work in the Elyse laboratories. The new valve
is of particularly robust construction, and embodies
mica spacers, and filament suspension springs, the
anodes, grids. and filaments being housed between

a side suppotting framework. Interested constructors
should write for a copy 'of the Driver+B leaflet.
giving full  particulars, prices, and characteristic
curves, to The High Vacuum Valve Co., Ltd., 113-117,
Farringdon Road, London, E.C.1.
LISSEN PRODUCTS

AVERY extensive range of their popular com-
ponents is given in a well -illustrated folder

recently issued by Lissen, Ltd. Full particulars of the
new Lissen Iron -cored coils are" of course, included,
and these coils have iron -dust cores, thus permitting
very efficient coils of very small dimensions to be
manufactured. Litz wire IS used, and every strand
is carefully insulated from the others until it reaches
the point where it is soldered to the terminal. There
are several types of these coils available, suitable
either for aerial coils, band-pass, tuned -anode circuits,
tuned -grid circuits, and windings are provided for
reaction. Amongst the other components listed are
the Lissen superhet three -ganged coil unit, dual and
four -range coils, variable and fixed Condensers, valve -
holders, switches, chokes, potentiometers, wire -wound
resistances, and the popular Lissen H.T. eliminators.
Transformers, loud -speakers, and balanced armature
units are also listed, together with the new Lissen
pertnanent-magnet moving -coil loud -speaker. This
high-class instrument is fitted with a universal trans-
former, and is suitable for use with either power
valves, pentode valves, Class B. or Q.P.-P. circuits.
There are also.the Lissen Needle Armature Pick-up,
valve adaptor, panel brackets, and plugs and sockets.
Copies of the folder can b obtained from Lissen, Ltd.,
Lissenium Works, WorpIS Road, Isleworth, Middlesex.

IMPRESSIONS ON THE WAX.
(Continued from page 930).

son and his orchestra on B6436, will make
this record extremely popular, whilst there
is a good comedy version of Two Can't Sit
on a Three -Piece Suite by the same band,
coupled with What's the Use of it Now ?
on H.M.V. B6435. There are several good
records by famous American bands, in-
cluding Paul Whiteman and his Orchestra,
but hot rhythm fans will be interested
to know that Cab Calloway and his Cotton
Club Orchestra are now recording exclu-
sively for " His Master's Voice " and pre-
sent as their first disc Evenin' and Harlem
Hospitality on B6437. This band is due
to make its first London appearance early
in March.

THE BEGINNER'S SUPPLEMENT
(Continued from page 916)

panel should then be marked with the
chosen ranges in the same order as those
shown in the pictorial view of the finished
meter (Fig. 5). This will ensure that your
switch positions will agree with the wiring
of the resistances.
Using the Meter

Having completed the assembly, a few
notes on the method of using the meter
may be of some assistance. The left-hand
switch is, of course, the voltage selector,
and the right-hand switch the milliamp
selector. The bottom stud of the " volt "
switch is marked m.a., and the pointer
should always be set to this when milliamp
readings are required. Similarly, when the
meter is required for measuring volts, the
milliamp switch must be set in the volts
position. In this position with the "volts"
switch set at m.a., the meter will naturally
be set for the lowest range of milliamps,
the adjustment of the " volts " switch to
any other point setting the meter for the
voltage range indicated. This, then, com-
pletes the multi -range meter, and if
reasonable care has been taken in its
construction, you should now have an
accurate 7 -range instrument at your dis-
posal. There is no reason why you should
not modify the design suggested if you
consider that such a course would be more
convenient. For instance, if you are
artistically inclined you could make a neat
paper scale giving both the volt and
milliamp readings. So long as you follow
the instructions dealing with the making
of the shunts and the selection of the

resistances explicitly, then you can be sure
that results will be satisfactory.

Series
Resist-
ance

FULL SCALE READING IN MILLIAMPS

for :- 0-2 0-3 I 0-4 0-5 0-6

0-2v. 1,000
0-3v. 1,000 500
0-4v, 1,000
0-5v. 1,000
0-9v. 3,0
0-10v. 5,000 2,000
0-12v. 3,000 2,000
0-150v. 50,000 30,000
0-160v. 40,000
0-180v. 30,000
0-200v. 100,000

You must read this Amazing Yarn.

" SLIPPERY " WILEY'S
CLIENTS

" Slippery " Wiley was a particularly resourceful
and elusive illicit gold -buyer during the early days
of the Coolgardie goldfields. In this article the
Author, who in a certain measure enjoyed the
confidence of " Slippery " Wiley,  relates some
stories which will leave the ordinary reader
amazed at the misplaced ingenuity displayed.

In the February

WIDE WORLD
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At all Newsagents and Bookstalls, or by Post 1/3
from George Newnes, Ltd., 8-11, Southampton 11.

Street, Strand, London. W.C2.
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SOUTHERN RADIO'S Bargains.-Set manufac-
turer's guaranteed surplus.

VRIABA LE Condensers.-Lotus 3 -gang 0.0005,
12/6 ; Lotus 2 -gang, 0.0005, 8/6 ; Lotus Dyblock

single, 0.0005, 4/9 (list 9/6); all these condellisers are
complete with dials, escutcheons, knobs, fully screened
with trimmers, and boxed ; Hydra block condensers,
16 rad. (2+2+8+2+1+1), 1,000v. D.C., 7/- each ;
20 mid.' (2+2+2+2+2+2+2+2+1+1-1-1+1),
1,500v. D.C., with terminals, 11,'6 ; 10 mfd. (2+2+2+
2+1+1), 7/3; Dubilier 4 mfd. (2+1+1), 1,000v.
D.C., 2/9 ; 4.5 mid. (2.25+2.25), 3/- ; fixed 4 mfd.,
2/3 ; 2 mid., 1/6 ; 1 mid., n.
SPEAK 13RS.-Permanentrffragnet moving coil, 7in.

cone, 28/- (tist 49/61; 21,1- Gist 39/6); D.C.
mains, energised fl 5r all voltages, 9in, cone, 21/- (list
42 -) ; 16,6 (114 32/6) ; Magnavox, model 154, 17/6;
Blue Spot, 1011U, 13/6 (list 39/6); 66K, complete in
cabinet, 16/- (list 42/6); G.E.C. Stork, complete in
magnificent cabinet, 19/6 (list 13/15); Celestion
P.P.M. Soundex Permanent Magnet, 17/6 (list 27,6);
all speakers are new, in original cartons.

PICK-UPS.-B.T.H. Senior 1934 model, with
volume control, 28/6 (list 37/6) ; Blue Spot,'

model " 88," with volume control, 26/- (list 63/-);
Marconi No. 19 (1934), 26/- (list 32;6).
roONSTRUCTORS' Kits.-Ready Radio Meteor

" A " 3 -valve, screen -grid kits, with cabinet and
moving -coil speaker, less valves, 23;'7'6; with valves,
£4/10 (list £8/7/6); Ready Radio S.T. 400 kits, all
specified components by Scott Taggart, 12/19/6 (list
£4/17,6); Osram Music Magnet Four, complete with
4 Mazda valves, 14/19/6 (list .110/5) ; all kits new, in
original scaled cartons.

MISCELL ANEOUS Items.-Plleo All -in -One Batik-
meters, 9,3 (list 12/6) ; Ferrocart coils, Q.1.,42,

03, 31/6 (list 37/6); S.T. 500 coils, 5/6 belt Pair
Hellesen's 8 mfd, electrolytic condenserg, 2/9 each;
Westinghouse metal rectifiers, H.T. 6, 7, 8, 9/3 each;
Radiophone volume controls, with swkteh, 3,'- (list
10/6); Amplion loud -speaker units, 2/3 Viet 12,6);
Ferranti choke, 20 henry 60 m.a., 6/9 each; Kolster
Brandes gramophone motors, dual, for A/C or clock-
work, complete with turntable and all accessories,
110 250 volt, 25,'- each (list 63/-) ; all new and
guaranteed.

MAINS Transformers and Chokes.-Please send for
complete list; specials can be supplied within

3 days of order.
ALL Transformers and Chokes Guaranteed for

12 months.
ALI. Goods Guaranteed and Sent Carriage Paid.

BRANCHES at 271-275, High Rd.. Willesden Green.
N.W.10, and at 46. Lisle St., W.C.2 ; please send

all post orders to 323, Easton ltd.. N.W.1.
QOUTHERN RADIO, 323, Easton ltd., London,
S N.W.1 (near Warren St. Tube). 'Phone
Museum 6324.
DRAM, and PEARL, 190, Bishopsgate, London,

E.C.2. All the following bargains guaranteed
new growls. Cash or C.O.D., carriage paid.

LEWCOS Frame Aerial eliminates outdoor aerial
and increases selectivity. List price 27,6, our

price 9 6.
EDISWAN 2 -volt non -spill accumulators, 80 ampere

hours. Over-all measurements, height, 6Iin.,
width 31in.. depth 3jin.-7/6.

RE(;ENTONE
Pentode 2 -valve A.C.

receiver, complete with valves. Original price
£6 10,0-our price £2/19/6.

LINCOLN STEWART D.C. Eliminator, 25 m.a.,
4 tappings, list price 32;6, our price 16/6.

THE "Lincoln Super" Permanent Magnet Moving -
Coil Loudspeaker, all purpose universal tapped

transformer for Q.P.P., Class B Pentode, Power, and
Super -Power output. Will carry 3 watts undistorted
output. List price 42/-, Our price 19/6.

rRMO 2 mfd. Mansbridge Condensers, tested at
800 volts D.C. Our price 131,

QLEKTUN dual range screened coils, 200-550 met.,
800-2,100 met. Every coil complete with wiring

diagram. List price 6/6, our price 2/11,
SLEKTUN H.F. Coils for use with above dual range

aerial coils. List price 6:6, our price 2/11.
K. D.C. " Pup," self-containck simple, safe,
and trouble -free. The K.B. 2-vrIve D.C. ' Pup "

is an excellent and reliable mains -operated receiver.
List price 27/10/0, our price 13/12/6.
SURPLUS H.M.V. 3 -gang .0005* Variable Con-

densers with drum drive, ifully made in
one piece to avoid backlash. To , 7/6.

L.C. 10.5 infil. block condenser, working voltage
250 D.C. tapped for 8 different values, price 3/11.

TOCK of Telsen Major Chassis, This is a super
bargain and is available while stock lasts. Usually

10/6, our price 3/3.
PEARL and PEARL. All above bargains sent

cash or C.O:D., carriage paid. 190, Bishopsgate,
London. E.C.2.

RLPAi its L,uo Speakers, 4/-; Blue -Spots, 5/-:
Trans.b.mers, 4/-; Moving Coils and Eliminators

Quoted for. All repairs remagnetised free.
Guaranteed. Discount for trade. Clerkenwell (009.
!3. C. Mason, 44, East Road. N.1.

ERICSSON 3/1. L.F. Transformers, List Price,
17s. 13d. New and guaranteed. Our price,

2s. 3d. post free U.K.-Pioneer Radio, Coptic St.,
London, W.C.1.
DAD -AUTO -GRAM buy Modern Second -Ham!
n, Components for Cash. -39. Trillieth St., South-
port.

PRACTICAL WIRELESS

SE ND OMLY

2'6
BALANCE
MONTHLY

Are you building
the "Fury
Super ? Then
send for the
W.B. ' MICRO -
LODE ' model

PM4a, the Speaker offici-
ally sprcitiel aul which
will giva you MAXIMUM
RESULTS. With ANY
set this Speaker will give
amazing sensitivity and
volume because it incor-

porates the famous ' MICROLODE ' Unit, which
by a simple swi-ch mont, assures PER-
FECTLY TRUE MATCHING.

SEND ONLY 2/6
FOR 7 DAN'S TRIAL, if satisfied pay further 2/6 at
once,then Slmonth b pay men kit f Si-. Cash in 7 days, 42/-

British-made WATES UNIVERSAL _ __4
METER. The only popular -
priced instrument for test-
ing resistances as well as
batteries, valves, circuits
and all components. SEND
ONLY 1/6 for 7 days' trial.
If satisfied, balance by five monthly
payments of 2/6. (Cash in 7 days, 12/6)
E. J. HERAUD, Ltd. (Dept P.43),

NUMBER ONE, EDMONTON. LONDCM, N.18
'Phone : Tottenham 2256. Estab'd Years.

linert TuVerrharn 34 Yt. ti ;?""
rirro; and 1.39 Hertford Rd.. r.l.

irC
az

410_

,tip DIRECT-on FREETRIAL
,or 10- mono !y.,

nipICKETT'S
LIST FREE! From maker

-
Csbiner (P.R.) Works. Albion Road

lirslevbontb. scar London.

AM

8.8.0

No Middle Profits !

Famous ranker oilers tine.st
?unman% As wenaied to B. a
quality and tales impossible

isaatfluily band polished
N T R u D Plana -Tone

acoustically.
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ERN VALVE

L i I stator.
and prices
en request.
Staneard

Ielephone.
and Cables

Ltd.

St. Cbad'i
Place, RYE
Gras's inn

Fwd. I oodon, W.C.1. Terminus 1;23

AMPLION
PLASTAPE

INDOOR AERIAL
10 AIR SPACED 15 FEET - 2 /

INSULATED 20 FEET - 2/6
COPPER STRANDS 30 FEET - 3/6
AMPLION 1 9 32) LTD.

IR,IllNGHAM RADIOMARTS Manufacturers''
Bankrupt Stocks; post free over 6/-, otherwise

64. New list stamp.
RADIOMART.-Limited quantity Phileo Heavy

Duty Class " B " Driver Transforrners-boxed-

RADIOMART.-British Radiophone 27;6. Straight
3 -gang standard dust -cover and trimmers 12,6.D ADIOMA RT.-Polar 1934 Superhet Monodist!
3 -gang, front section 110 kc/s, fully screened

wills trimmers 12/6.
DA DI OMA RT.-Brit ish Radiophone 7/6, rewound
IN logarithmic potentiometers with .inains switch
10,000 ohms, ditto 5,001t Heavy duty no switch, either
type 2/-.

RADIOMART.-Mareoniphone solid Walnut 535.
Radiogram Cabinets, real quality 45/- carriage

forward.
RA DIOMA RT.-Wea rite transformers 300/300,

250;250, FITS. 11T9, all with 2("LLT's., not
stripped types, 10/6.

RADIOMART.-Metviek 35/- super transformers
250;250, 4v.2 amps., 4 v. up to 5a., fitted terminals

12/6, 110v. or 230v. 25 cycles same price.
RAD1OMART.-440v. electrolytics T.C.C. 8 mfd.

aqueous 3/11, Hellesen ditto 3/3. Utility 2,6,
mains switches 9d.

A I/1 OMA RT.-Non- i nduet VC tulinlars 0.1 mid.R T.C.('. 375wkg., 0.01 mfd. 1.500v. test 6d.
0.5 mid. 94.

RADIOMA RT.-Magnum wi rewound 25,000 poten-
tiometers, ditto Colvern 2,500. Radiophone

3,500 ohms. 1/9.
RA 1)1011A RT.-Magnum radio to gramophone

dissolvers as used De Luxe R.G.D. 2/9. 30 ohm.
C.T. humstoppersD A IHOM A RT.-Lot lls :3i-1 pushimi II intervalve
ix manufacturing tag connections 2/-. Heavy
Duty not C.T. 1/6. B.T.H. 15/- boxed 2-1, 2,6.
B.T. H. 115 and 18-1) 10-1, 20-1, output 3.6.

RA DIOMA RT.-12/6. Centra lab 3in. Senior
100,000 potentiorneter2/6,dittolf.M.V.I meg. l O.

no A 1)1051A liT.-Erie 1 -watt. 300, 320, 350, 400,rx 1,000, 5,000, 111,000, 15,000, 20.01(), 27,000,
30.000, arooleuid meg., 1 meg., 8d. each. 6,11 dozen.

RA DIOKA .-lidlswast vacuum anode resistances
five assorted 1'-, ditto Metviek mouldes 1/-.

n A D1DMA RT.--special offer H.M.V., Phillips,
11. Lotus 1 -watt resistances 15, Our selection 3,-.

R-,inomA1..e.-Lotus
2.25 x 2.25 mid., 1060 v.

test 26. T.C.C. 0.2, or 0.25 natl. 7111.
D IJMUMART.-Lotus 2/-, Jack Plugs 91., Midget
.rs jacks 4d., Brass .0003. Variables 1/-. Ditto
hakelite differentials 1,6.

A DIOMART.-Low capacity lever switches douLleR throw 3- or 4 -way 94. Lewcos 7 -way leads
boxed 1 6.

RADIGMART.-Western Electric sensitive micro-
phone insets 1,'-. 1110. paxoline type formers 2d.

2in. rilrhed ebonite 4d.
A 1)1011ART.-Special short-wave all -brassR 0.9001. Waviables 1/9. Ditto 15 nod., harnband

microvariables 1/9.
RADIOMART.-Harn ma r lund Istilant ite V a r la Ile

compression condensers listed 8:4. Ideal short-
wave trimming aerial series, station finder 6.1,
D ADIOMART.-Exide guaranteed Tentpcx A.C.
IA synchronous clocks 17/6. Bakelite boxed.
Post 9d,

RADIOMART.-Mallard P.M. 241). 500 pentode,
list

pente,
list 45/-. The transmitters ideal 17/6.

RADIOMA RT.-Guarantees Prompt Despatch, Der -
feet goods, no nr is re prcsen tat ital.-T.11E

s(ICARE DEALERS, 19, JOHN B It RI HT ST.,
HI It MING H AM.
r's RAMOPHONES. Radiograms, 64 page. How

to make 'm, 34. Motors, Arms, Pick -Ups,
Speakers, Horns, Springs, Repairs. Accord ians.
Regentprac, 120, Old Street, London. E.C.I.

JUNIOR
2Iin, bemb lathe is ideal for your experi-

mental work. Price with compound rest 32/,
list free. Ward it Pollard, Orchard Works, High
Street, London. S.E.1S.

THE BEST DIARY
.........

THE 1934

BOOKLOVER'S
DIARY

With a foreword by Francis Brett Young
Published by "John o' London's Weekly'. ir,

com'unction with Charles Letts & Co.
Easily the best Diary for everyone interested in books.
Packed with valuable information on Books, Pub-
lishers, Authors, Libraries. An important feature is
a list of "Books Most in Demand," some 300 titles
are given. Also 52 week', footnotes on various

writers from the year 1500 to the present day.
Leather 2/6 Cloth 1/.

Obtainable at all Newragents and Bookstalls, or by
post 2d. each extra from George Newnes, Ltd., 8-11,

Southampton Sired, Strand, London, W C.2.
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F. J.CAMMchoosesCOLVERN

Made under licence from the patentee, Hans Vogt.

lerrocare coils for
the new 'Fury Super'
F. J. Camm, the " Practical Wireless " expert set Types specified for the 1934 ury Super-i set
designer, used and specifies Colvern Ferrocart Coils Ferrocart Coils, types G.to,' G.14, G.13, at 37/6
for his " 1934 Fury Super " ! Get growr precision per set, with on and off switch, 1/6 extra.

selectivity and unfailing accuracy. Every coil i3
thoroughly tested and guaranteed to be identical

in your set, too-follow Mr. CaMm's specification-
use Ferrocart.
Their unparalleled success is indeed a triumph
of modern precision. The mosi advanced coils yet
constructed, Ferrocart coils ensure unsurpassed

with those employed in the designer's original
receiver.

Colvern Ltd., Romford, Essex. London W slesale Dept.: 15o, King's Cross Road, W.C.
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