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Minor Permanent Magnet
Model-A moving -coil
speaker to work from a small
output valve. Capable of
handling outputs up to 2

watts. Performance is com-
parable with the Senior R.K.
Price £2=112,0.

Minor D.C. Model Similar
to permanent magnet Minor,
but suitable for 200 volts
mains field excitation. Price
t1,-114.

1931/2 Senior Permanent
Magnet -- Incorporates the
highest grade cobalt steel
magnet, and 10" corrugated
cone. New Reduced Price
£5.12.6.

193t/2 Models. Senior A.C.
Model -10" corrugated cone.
Incorporates Westinghouse
metal rectifier. New Reduced
Price £7.154.
Senior D.C. Model-Similar
to A.C. model, but without
metal rectifier and suitable
far mains field excitation.
N3W Reduced Price £5,5=0.

Mhz'. Permanent Magnet
R.K. in fumed oak cabinet.
Price E3=17.6. In special
walnut cabinet, Price E4.4=0.
Dimensions of cabinet 14"
high, 13° wide, 7 deep.

M

R.K. reproduction is the ambition of every radio
enthusiast. Now-that ambition can be realised.
The 1931 range of redesigned R.K. moving coil
speakers is released to the public !
In this new range, from the "Minor" D.C. Model
at 31/6 to the "Senior" A.C. Model at 07.15.0,
there is an R.K. to suit your purpose and pocket.
Come and see the new R.K.'s at the RADIO
EXHIBITION, STAND NO. 21 or ask your
dealer for a demonstration.

B.T.H

MOVING COIL
LOUDSPEAKERS

411
THE EDISON SWAN ELECTRIC CO. LTD.

Radio Division:
155 Charing Cross Road, London, W.C.2.

Branches in all the Principal Towns.

EDISWAN RADIO PRODUCTS
Please Mention "A.W." When Corresponding with Advertisers



mateur WirviT 318

MADE IN ENGLAND
Sold by all Wireless Dealers.

SEPTEMBER 12, 1931

"FOUR"
NEW MUSIC MAGNET

The commencement of the new wireless season is heralded by the
sensational introduction of a new type of Music Magnet- the
OSRAM " FOUR." This startling development introduces an
entirely new and improved conception of home -assembled circuits.
In appearance, in performance it represents high-class, super -efficient
radio. At the remarkably low price of Do . Is . o the OSRAM
" FOUR " introduces, as well, a standard of value never before
attained. The Kit is manufactured at the Coventry Works of The
General Electric Co. Ltd., with GECoPHONE Components and
OSRAM VALVES - your guarantee of lasting reliability and
satisfaction.
START THE SEASON WELL with a set that can give you radio performance without
limit. Learn all about this Radio Sensation by sending for POST FREE Constructor's
Instruction Chart. Fill in coupon on the opposite page. The clear instructions given in
this chart will enable you to build the OSRAM ' FOUR" without the possibility of
mistake. It is crammed full of useful hints and tips, with a rapid guide for getting
F radically all Home and Continental Stations. Send for a cony TO -DAY

SUPREMACY IN RADIO
The General Electric Co. Ltd., Magnet House, Kingsway, London, W .C.2

.1111111MMEMMEll

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



SEPTEMBER 12, 1931 319 mateur

ELECTRICAL

The OSRAM " FOUR " embodies all essential features required for
modern broadcasting conditions and which are incorporated in the
highest -class manufactured sets. Results-GREAT SELECTIVITY
which enables you to get any station you want, GREAT POWER
when the full output of the set is required, GREAT PURITY at
any strength. These are the results you want. Read the nine
special features below.
You will find absolutely no difficulty in assembling the OSRAM
" FOUR." Wherever you live you can be sure of the utmost of
radio enjoyment with this latest radio marvel.
The OSRAM "FOUR" Constructor's Instruction Chart, sent POST FREE for coupon
below, tells you all you want to know. Post this off at once, and study it at your leisure.

SPECIAL FEATURES THAT
WILL CONVINCE YOU

I The two Screen Grid high
frequency stages give extreme
selectivity and sensitivity with
an unrivalled range.

Enormous amplification with
AP perfect stability is given by the

complete shielding of H.F.
Circuits.

3 Equal efficiency guaranteed on
both wavelength bands.

Change of wavelength is effected
NI by an external switch and the set

need not therefore be opened.

5 Maximum ease in tuning with
single knob controlling triple
gang condenser.
Assembly is the essence of
simplicity.

7 Volume control is pro'ided not
only to act as such, but to pro-
cure extreme selectivity.

ga Two terminals provided for
connection to Gramophone
Pickup.

n Attractive Walnut Constructor's
7 Cabinet of modern design with

front panel to match.
HIRE PURCHASE. You can either buy your OSRAM "FOUR" for cash
or on these attractive HIRE PURCHASE terms -25I- Deposit and 12
monthly payments of 17/-. Your dearer will give you full particulars.

g C. RADIO

POST
FREE
Instruction
Chart

The ()SRAM "POUR" can
be built for A.G. All -mains
operation by means of the new
GEGoPHONE A.C. All -
Power Unit and Conversion
parts. This Unit can also be
used to convert last season's
"Osram Music Magna 4."

PRICE
fio.is.0

Mc/tiding OSRAM VALVES
GECOPHONE COMPONENTS

EPOLISHED HEAVY WALNUT
CONSTRUCTORS CABINET

Sa
Nistilozolvtettle

$*\42

izOSs

0
t

e,
eta e ,110'

Cutout and paste a', postcard, or enclose in unsealed
envelope. Halfpenny postage in either rase.

Don't Forget to Say That You Saw it in "A. -W."
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Yorill be
lost in wonder
at Itadiolympia
Even radio experts
get a thrill out of Radiolympia.
It is simply miraculous
the strides Radio has made
since last exhibition.
All who realise the importance
of Radio in modern life
should keep a day free
for Radio's great show.

11 a.m. to 10 p.m. DANCING
ORGANISED BY THE RADIO MANUFACTURERS'

ASSOCIATION,

You Will Help Your elf and Help Us by Mentioning "A.W " to Advertisers
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LOOK FOR "EDDY" IN
YOUR DEALER'S WINDOW

MAZDA PEN 220
Characteristics :

Fil. volts 2 v.

Fil. Current - 0.2 amps.
Max. Anode volts 150 v.

Max. Screen volts 125 v.

Mutual Conductance 2.5 m.a.fv.

Gud Bias -- -3 to -4.5 v.

PRICE 2Ofra

EDISWAN
RADIO

THE EDISON SWAN ELECTRIC CO. LTD.
Ammo=

ANOTHER
MAZDA
MASTERPIECE
A 2-VOLT BATTERY
PENTODE WITH AMAZING
CHARACTERISTICS
Here-at last-is the real solution to the
output stage problem in portable receivers.
Giving an enormous undistorted output with
an anode current consumption of only
3.5 m.a. at 120 volts, the Mazda Pen 220
obviates the need for heavy H.T. supply
when ample volume is required.
The Pen 220 is a product of Mazda ingenuity,
Mazda experience, Mazda research-another
Mazda Achievement.

FROM ALL GOOD RADIO DEALERS

THE AMAZING

THE
BRITISH

VALVES
STAND NO. 2 i
NATIONAL RADIO

EXHIBITION, OLYMPIA

1 5 5 CHARING CROSS RD., LONDON, W.C.2

You Will Help Yourself and Help Us by Mentioning "A.W." to Advertisers

V.13Z
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The P.M. 12, P.M.IHL, P.M.22,
the Mullard 2 -volt screened grid -
detector -pentode combination, the
most popular combination in its most
efficient form. Separately each valve
is supreme in its class, designed by
master technicians to give the utmost
from each stage. Combined, they
work in complete harmony, and are
absolutely reliable, giving faultless
reproduction.

PRICES:

P.M.I2 - - 20/ -
P.M. I HL - - 8/6
P.M.22 - - 20/-

Mullard
THE  MASTERVALVE

322
SEPTEMBER 12, 1231

VISIT STAND No. 18-
THE MULLARD STAND AT OLYMPIA

Advt. of The Mallard Wireless Service Co., Ltd., Mallard House, Charing Cross Road, London, W.C.z Arks
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THE SHOW
E;VERY amateur within reach of Olympia

should make an attempt to visit the
National Radio Exhibition on some day
during the run from September 18 to 26.
For those who are going, and also for those
who cannot, and who have to picture the
Radio Show events at their own fireside,
AMATEUR WIRELESS is the best guide. A
brief résumé of the, contents of next week's
special, bumper Show Number is given in
the panel in the centre of this page.

ADVANCE DETAILS
N this issue you will find advance details

1 of the new components, valves and
complete sets. Nowadays, with
changes in prices and design, it is essential
to -keep 'abreast of the times, and the
easiest way of doing this is by reading
"A.W." During the past few weeks
"ANC." representatives have been collec-
ting details of new apparatus to be pro-
duced for the 1932 season, and where
advance parts have been available tests
have been conducted. There are many
good things for the winter's listening,
as is proved by the advance information
given this week.

. OUR SPECIAL SHOW NUMBER !
i Next week's issue of AMATEUR WIRELESS
I will be of the greatest value to every reader A

visiting the National Radio Exhibition,and
also to the thousands who for various _II
reasons are unable to be present but want
to read about all the new interesting sets
and components. Next week's issue will 11

contain a Complete Guide with Plans, a
large Pictorial diagram giving an accurate 11
idea of the location of the various exhibits,
and a Stand - to - Stand Review of the
Exhibition. No matter whether you will be
at Olympia in the spirit or in the flesh you
must have "A.W." in front of you. It tells
you about everything that is new in wireless.

SPECIAL BUMPER AUMBER USUAL PRICE -3d.

ORDER YOUR COPY NOW.

1

B.B.C.'S HIGH STANDARD
SOME indication of the high standard

of the performers in the B.B.C.'s
symphony orchestra is given by the
announcement that F. Vivian Dunn has
recently been released from the orchestra
to take up the position of Director of Music

Wireless ampli-
fiers featured in
the stage show
at a chain of
London cinemas
recently. Anton
and his orches-
tra, and the
cinema organ,
synchronised
with a gramo-
phone record of
vocal parts of
operatic selec-
tions played. So
that the conduc-
tor could hear
the amplified
records above
the orchestra, he
wore 'phones
connected to a
small amplifier'

to the Royal Marines Depot at Ports-
mouth. Mr. Dunn has been under contract
'as seventeenth first violinist for the B.B.C.'s
orchestra.

THIS SEVEN -METRE PLAN
DURING the last two weeks numerous

rumours have been going around
about B.B.C. proposals to broadcast on
the extremely short wavelength of seven
metres. We are able to give the real facts.
It is perfectly true that the B.B.C. has
placed an order with Marconi's for the
delivery, Within the next two or three
months, of a small transmitter, tuning from
six to eight metres, and with a power that
varies according to the wavelength used
between one and two kilowatts.

NO INTERFERENCE
THE great attraction of the ultra -short

wavelengths around seven metres is
that there is no reflected ray. Therefore,
no interference is caused outside the range
of the transmitter, which is limited to
about ten miles.

FUTURE POSSIBILITIES
WHEN the seven -metre transmitter is
V V delivered to the B.B.C., it will be

erected at some high point near London,
so that experiments may be made. B.B.C.
engineers hope to obtain data about the
field strength distribution of seven -metre
transmissions. Should these prove of
service value, there is more than a dim
possibility that the B.B.C. will consider the
use of the ultra -short waves for serving
local areas, such as Newcastle, for example.

RECEIVER NEEDS
BEFORE the ultra -short-wave B.B.C.

transmissions could be picked up, the
normal broadcast set would, of course, need
modifying. A B.B.C. engineer has suggested
that an adaptor, consisting of an oscillator
and detector valve, tuned with an ultra -
short wave coil, might be added to a broad-
cast set in order to obtain a super -het.
circuit capable of giving satisfactory
reception on seven metres. Whatever
happens about the B.B.C.'s short-wave
experiments, listeners can rest assured that
a short-waVe B.B.C. station of the future
could at the most be only supplementary
to the present service.

A GREATLY ENLARGED ISSUE NEXT WEEK CONTAINING A COMPLETE GUIDE TO THE SHOW
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EWS  8-- gOSSID  OF THE  WI-EK
CHIEF ENGINEER IS ANXIOUS

IT is no secret that Mr. Noel Ashbridge,
Chief Engineer of the B.B.C., is greatly

concerned about the congestion likely to
occur in the European ether this winter.
His view is that either wavelengths will
have to be sacrificed or the quality will
have to suffer by reducing the high -note
response of sets, so that the heterodyne
whistle interference caused between high --
power stations working too closely to one
another will not be reproduced. The
B.B.C.'s aim is to awaken European broad-
casters to the need for immediate action.

ANOTHER " ESCAPE "
UNTIL recently only one private soldier

had come forward to tell the story of
his escape from enemy hands in the success-
ful series which began some months ago.
He 'was Private Pearce, now a miner. Now
Henry Beaumont, who was a private in the
Royal West Kents, is to come to the
microphone on September 12. His story is
a fascinating one, for he was one of the
thirteen lucky men to escape through
Nurse Cavell's organisation in Belgium-
and he was "Number 83" on the ill-fated
nurse's books,

MUSICAL COMEDY-WITH NO
CHORUS!

THE Cousin from Nowhere, one of the
first musical comedies to dispense with

a chorus, is to be broadcast in the National
programme on September 16. This play
had a successful run at the Princes Theatre
in 1923 and the book has been adapted for
the microphone by Gordon McConnel.
Regional listeners will hear this on Septem-

ber 17. Artistes taking part include
Florence McHugh, Vivienne Chatterton,
Wynne Ajello, John Rorke, Bobbie Com-
ber, and John Armstrong.

TATSFIELD NEWS
WE hear that engineers at the B.B.C's

Tatsfield listening post are now busy
preparing for the autumn relays from
America. Two vertical aerials are being
erected. The distance between these aerials
is variable, so that whatever wavelength is
being received the aerials are placed just
that distance apart. This is said to over-
come a good deal of fading. At Tatsfield
they are now taking delivery of three
broadcast sets just completed by the
B.B.C.'s research department at Clapham.

MOVING TO " B.H."
PTIHE advance guard, so to speak, of
1 Savoy Hill officials will take up their

quarters in Broadcasting House on Septem-
ber 29. We understand that the outside
departments of the B.B.C., such as those
now in Southampton Street, will be among
the first to be installed in the new head-
quarters at Portland Place.

B.B.C. AT OLYMPIA
TN connection with the B.B.C.'s exhibit
1 at the Radio Exhibition at Olynipia, we
have already mentioned how broadcasting
stations will be co -related on a map, with
population figures for the service areas
covered. We are interested to see that on
the map showing this distribution the site
of West Regional is definitely marked as
Washford Cross. Does this mean that the
long-drawn-out negotiations for the pur-

chase of the
site have at

11111)0
fr)1111044)))1)

Fire engines in the Rochdale (Lancs) area can now com-
municate with fire stations while travelling at 40 miles an
hour. (Above) is the transmitter at the station and (right)
is one of the engines, the wireless receiver of which can
be seen at the left of the driver's cab. The wavelength

is 147.1 metres

last been com-
pleted ? Inci-
dentally, we
see that West
Regional will
serve nearly
four million.

" CROSS
TALK "
OF course,

there is
always a lot of

SEPTEMBER 12, 1931

-Continued
cross talk in connection with B.B.C. activi-
ties. Some of the talk is very cross ! But
on the night of August 26 listeners to
North Regional were worried with cross
talk between North Regional and North
National stations. This went on for three
days, but on the third day the trouble was
tracked down to the /tuning fork gear
installed to synchronise North Regional
with Newcastle. Apparently, high -fre-
quency current got through this gear and
so mixed up the programmes. Altogether,
that synchronising has been ill-fated !

A GREAT NIGHT
MOST listeners will look forward with

keen interest to October 2r, when the
first of the B. series of B..B.C. symphony
con,certs will be broadcast from Queen's
Hall, London. This will be notable for the
fact that Richard Strauss, acclaimed by
many as the greatest living composer, will
personally conduct the orchestra.

GHOST STORIES
QUITE a number of ghost stories are

attached to Savoy Hill. It is news to
us that a well-known actress of a few years
ago committed suicide in a room below the
floor now occupied by the Press Depart-
ment. In those days the sacred precincts of
Sayoy Hill were given over to luxury flats.
The recent mysterious opening of doors at
Savoy Hill is attributed by some to the
unquiet spirit of the former suicide occu-
pant. We are asked to state that, when the
B.B.C. goes to Broadcasting House, it will
leave its ghosts behind

KING'S ENGLISH
MR. A. LLOYD JAMES' talks to
" schools on King's English, starting

on September 4 and broadcast every
Thursday from 2.3o to 2.5o p.m., is sure to
provoke criticism. We say this after noting
the table of English vowels and diphthongs
standardised for every lesson. It is obvious
that standard English is in this series taken
as southern English. How this will appeal
to northern children remains to be seen.
The idea of pronouncing " book " to rhyme
with "shook" will certainly shake the
northern child, as will "bun" rhyming with
" done."
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Here Is a view of the complete charger

IF you have A.C. mains, then in the long
run probably the most satisfactory way

to work your set is with mains -heated valves.
Little difficulties arise because not every

. set is suited for mains valves without altera-
tion in some other parts of the circuit, in
order to keep the outfit stable (because
mains -valves are generally more efficient
than their battery equipment) and also
because while a set user has battery valves
with plenty of life in them and a perfectly
good accumulator, he does not want to
scrap these.

Still, there is the bugbear of battery charg-
ing to be overcome and for the man with
electric -light mains there is a very strong
temptation to make up some little gadget
by means of which the accumulator can be
charged from the light or power mains, so
saving those tiring journeys to the charging
station.

Now that price reductions have been
made in metal rectifiers, there is rio great
expense involved in a charger for two-, four -
or six -volt batteries and to charge them at a
nominal rate of r -ampere or so. The
production of a special combined power
transformer and rectifier unit by Heayberd
has further simplified the construction and
lowered the cost.

It is not necessary to search about finding

BLUEPRINT
NOA.W305

/fri

entateur Wire,

CHARGE YOUR
ACCUMULATOR

AT HOME
Details of a simple device that will enable
listeners who have A.C. mains to do their

own battery charging
special transformers to match
up with any type of metal
rectifier unit that may be chosen
for the particular charging re-
quirements. In this present
unit a complete rectifier and
transformer is incorporated.
This has three terminal tap-
pings on the mains input side
for 200, 230, and 25o volts. The
most suitable tapping for your
voltage should be chosen.

In the present unit a type
of combined rectifier has been

, used which has separate terminals for an
additional rheostat which can be added to
control the charging rate and in the unit
illustrated by the accompanying photo-
graphs this additional resistance-a 7 -ohm
job is mounted on the panel. The out-
put terminals are mounted at the back of

.--C{-.)3 AGMs/a
The circuit of .the charger

the unit and these are connected up to the
accumulator output terminals and to the
ammeter, on the panel.

All the parts needed for the construction
of this simple unit are given- in the accom-
panying panel. There is very little con-
structional work to be carried out, the unit
being made up in the conventional base-
board and right-angle panel fashion.

tPa/1917,(.5*

I +-

MAINS
hisRikOSTAT SWITCH

It is, of course, not strictly necessary to
adhere to the layout and drilling centres
given here. Some form of protective cover

COMPONENTS REQUIRED
Baseboard, 61in. by Sit in. (Cameo, Peto-Scott,

Reath-Rad).
Panel, 7 in, by 3/ in. (Becol, Peto-Scott, Readi-

Rad).
Transformer rectifier unit (Heayberd, type

A 0-3).
0-3 ammeter (Bulgin).
7 -elms rheostat (Lissen, Ormond, Wearite).
D.M.B. switch (Bulgin type 5.80, Claude Lyc n ).
Terminal mount (Sovereign, ]unit).
Two terminals, marked LT.-, L.T. 1 (Belling -

Lee, Eelex, Burton).
Connecting wire (Lewcos).
Sleeving (Lewcos).
Mains flex (Lewcoflex).
Mains adaptor (Cohona).

for the unit is advisable in order to keep the
hands off the mains input side. The low-
tension side, is, of course, quite safe to
handle.

For convenience in connection there are
two terminals on the small strip at the back
and these are clearly marked positive and
negative. It is very important to get the
connections the right way round, for a
reverse charge would damage the plates of
the accumulator.

The mains supply connects up to the unit
by means of a length of flex terminating in a
plug or socket for connection with the mains
point.

The wiring can most easily be done with
tinned copper wire enclosed in insulating
sfeeving. Note the two short 'lengths of
flex which connect up to the mains input
side and which can easily be changed from
one terminal to another, so that the most
suitable tapping for the voltage can be

(Continued at foot of nevi Page)

Baseboard #5').'34-

0 I - Top termines

250 1--j)1 MAINS TRANS"

21°1
1l

RECTIFIER

This layout and wiring diagram is practically half scale. A full-size blueprint is available, price

40.11-c.o
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HOW THE UNFINISHED SYMPHONY
CAME TO BE WRITTEN

THE famous Unfinished Symphony, by
Franz Schubert, was begun in 1822.

A great deal has been written-especially
in annotated programmes of concerts where
the work has been rendered-in which the
writers have wasted much space in con-
jecturing why Schubert left it unfinished.
Some have gone so far as to suggest that
Schubert considered it complete as it was
and that, in the two movements that have
-:ome down to us, he said all that he
.vanted to say.

That is obviously wrong on the face of
it, because eight bars of the third move-
anent were actually sketched out. As for
the general public, I think it is true to say
that it has often been concluded that
Schubert died before he could finish his
Symphony in B minor. Nothing is farther
from the truth. Schubert wrote those two
movements in 1822 and did not die till
1828.

The whole matter is capable of a very
simple explanation. Schubert forgot all
about it. It rather strains the imagination
to believe that any composer who has
reached the great height of symphony
writing could actually forget that he had
written one or, rather, part of one. This,
however, is a fact in Schubert's case. You
must remember that he wrote symphonies

and quartets more easily than most of us
write our letters.

What happened was this. There was an
- excellent musical society at Gratz, the con-
ductor of which visited Schubert and asked
him to write a symphony for performance
at one of their concerts. Schubert was the
most obliging composer in the world and
expressed himself delighted to write the
work,

It so happened that he and his great friend,
von Schober, had decided to take a short
holiday in the Styrian mountains. They
packed their cases and departed from Vienna
almost immediately. On arrival at their
destination Schober asked Schubert if he
had brought any work with him to do during
their stay. Schubert mentioned the request
for the symphony and intimated that he
would probably sketch it out before they
returned. After a few days roaming about,
Schubert felt his customary strong desire
to write. Unfortunately, Schober suggested
that they should write an opera together,
he himself supplying the libretto. This was
indeed unfortunate, as Schober was no
hand at writing librettos and Schubert was
certainly not successful as an opera -writer.
However, they began to work.. Towards
the end of their stay Schubert suddenly
remembered the people at Gratz. He there:

fore rushed down the two movements; as
we know them, and took them back with
him to Vienna. He then put them on his
desk and put the score of the opera on top
of them and thought no more about the
symphony until the conductor called and
reminded him of his promise. Schubert
apologised profusely and handed over the
two movements, saying that the other two
would follow shortly. He then returned to
the opera, which was still incomplete. Had
the conductor called a third time the
B minor symphony might have had a
delightful scherzo and possibly a brilliant
finale in B major; but he evidently did not
like to worry Schubert again. The syrii-
phony, one imagines, is now immortal; yet
SchUbert himself never heard a bar of it
nor, indeed, of the great C major which
followed it. Perhaps if he had penned it to
its final cadence it would still have been
unfinished, for nothing in art is ever really
definitely concluded. WHITAKER-WILSON..

A SHORT-WAVE ORCHESTRA
SHORT-WAVE listeners have comment-

ed on the high standard of musical re-
production of the PC J band which can be
heard most times when PC J is "on the air."
This to a great extent is due to the unusual
arrangement of the instrumentalists before
the microphone. The trombone player
sits away by himself in a far corner. The
trumpeter is a little nearer, but like the
pianist he is still a. good way away from.
the microphone: The saxophonists, vio-
linists and drummer are close to the
" mike."
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" CHARGE YOUR ACCUMULATOR
AT HOME "

(Continued from preceding page)

A back - of - panel
view of the charger.
Note how few
components are re-
quired, and the
imple construction

chosen. It is best to use insulated wire in a
unit of this description as it removes all
possibility of short circuits, which might
damage the rectifier unit.

It should be noted that on a six -volt accu-
mulator a charging rate of approximately
1/2 -ampere is obtained and the ammeter on
the panel can therefore be of the o -r -ampere
type. On a two -volt accumulator, how-
ever, the charging current rises to just over

ampere and a 0 -3 -ampere type ammeter is
advisable in order to give an accurate
reading without any danger of damaging
the instrument.

The charger is extremely simple to use.
Just plug it into the mains, connect up the
accumulator, and switch on.

Preferably use a hydrometer for testing
the specific gravity of the acid and in this
way obtaining a good idea of, the state of
charge.
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An "A.W.". Special Repre-
sentative paid a visit to
Broadcasting House last week
and saw the B.B.C. engineers
at work on the first micro-
phone and acoustic experi-

AMID a shower of falling plaster I
entered the Langham Street

entrance of Broadcasting House!
In the main vestibule the workmen
were making alterations to the
ornate plaster work above the lifts
and main staircase.

" I don't mind it when it's dry,"
said my guide, "it's when it's wet
that it sticks !" -

He spoke feelingly. There is
plaster everywhere in Broadcasting
House, and as the decoration scheme
progresses there will be more and
more plaster !

I took a second glance at the panel
above the main staircase in the
entrance hall. Here workmen ap-
peared to be putting finishing touches
to the B.B.C's gold -lettered greeting
to visitors. It was the Shakes-
pearian quotation which begins, I think :
" The man who hath not music in his
soul. . . "

"I don't like those Biblical quotations,"
said my companion, and he was not very
much pacified when it was explained that
the workmen were actually taking down
the Shakespearian paragraph ' and were
putting up in its place a Latin quotation !

Putting the finishing touches to the sound -
insulating and ventilating layers in the

corridors of Broadcasting House
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As there is no power yet switched on to
the building we struggled up the stone
staircases which run parallel with the lift
shafts and found our way to the Children's
Hour studio where the B.B.C. engineers are
carrying out their tests.

This is the studio in which the first note
of music in Broadcasting House has been
struck, for on the day before I paid my
visit a section' of the B.B.C's i4 -member
orchestra went up to the studio and played
over a few pieces so that the engineers
could get a first-hand idea of the, rever-
beration factor.

This studio is a double-decker and we
peered at the engineers below through 'a
glass window on the top deck. Then we
went down and saw the actual gear.

The Main Control
Three walls- of this studio are sound -

absorbent and the fourth is glass covered.
This, I was told, is just an experiment to
see what sort of reflection could be obtained
from the -glass wall and 'it would -appear
that the control is not good enough to
justify the expense in many other studios.

There- were, in this' room, a number of
standard .A -type B.B.C. amplifiers micro-
phones on stands and elaborate variable
baffles, all of which are part and parcel of
the reVerberation factor testing gear.

We left the engineers busy working out
their cosines and tangents and struggled up
again to a long, glass -roofed room at the
top of the building where there are some
fifteen to twenty huge grey -painted metal
'panels carrying amplifying gear and
switches, and looking for all -the -world like
part of the London trunk exchange.

This is the main' control room for.all the
studios in the building and for the land-

(1..rwt,Q,
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ments which are being made
in the empty building. He
shows how near to completion
is the huge new B.B.C. head-
quarters, and tells of the first

microphone tests.

lines that link up Broadcasting House
with B.B.C. transmitters.

This is the same kind of gear as
at the Manchester Broadcasting
House and when it is working it
should banish once and for all the
landline amplifier troubles.

We went along a little farther
and saw the big radio play studio at
the very top of Broadcasting House.
This has not yet reached the plaster
stage and the scaffolding is still in
place, but it is obvious that this will
be a bigger studio than any at
present in Savoy Hill and will be a
rival to the big Concert Hall studio
in the basement.

As we left we called in to see
what progress had been made in
the Concert Hall and found that the
floor was being boarded in and it is

looking much more nearly finished than
it was two or three weeks ago when all the
bare brickwork was visible.

Nearly all the offices in Broadcasting
House are quite finished and even the
phone wires are being connected. The
general impression I obtained was that
Broadcasting House is nearly ready. How
long will it be before the first part of the
change -over from Savoy Hill takes place?

CONNECTING THE " CANS"
TN sets having metal screens and, per-
t haps, parts with metal covers, the point
arises as to whether it is the better plan to
connect them separately to the nearest
earthing point or to join them together and
to earth.

Experience shows that it pays to take a
little care in this matter. You cannot be
too careful in the earthing of the various
screens. Sometimes it is found if a wire
is taken to all screens and then to earth
that the set is not stable.

The results may be perfectly satisfactory,
however, if a separate wire is taken from
each shield to the negative.

Naturally, it is first necessary to make
sure that the cases of coils are not con-
nected inside by the makers to the grid -bias
side of the windings, for if grid bias is used
an external earth may have the effect of
short-circuiting the bias battery.

Sometimes the metal cover is insulated
from the coil and sometimes the cover is
connected. The makers usually state
whether the cover is free or not and in any
case it is an easy matter to determine
whether the cover is joined to one of the
coils.
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AUTOMATIC VOLUME CONTROL-
IS IT WORTH WHILE?

By J. H. REYNER, B.Sc., A.M.I.E.E.

AMERICAN receivers have incorporated
automatic volume control for some

two years past, yet to my knowledge
no receiver designed in this country either
as a manufactured proposition or as a
published design has included such a unit.
Indeed, I have myself deliberately.refrained
from introducing a set incorporating this
principle because I felt certain that the
public would regard it as a fancy stunt.

One cannot help wondering whether this
idea is really correct. If you have used a
set with this automatic volume control the
reversion to an ordinary set produces quite
a shock. The reception of a distant station
on an automatically controlled set remains
practically constant. The inevitable fad-
tng is almost eliminated, for when the
station fades the amplification of the
receiver automatically increases so that the
signal strength is maintained at the same
level. Owing to the higher amplification
there is probably a little mire background
noise, but one is hardly aware of this, only a
critical ear realising' the slight rise and fall
of the mush the whole time.

Of course, if a really bad fade takes place
so that the signal strength falls practically
to nothing, it is impossible to increase the
amplification in the receiver to compensate
for this,but with the improvements made in
transmission of recent years the fade-out
is not experienced to anything like the same
extent, and it is only occasionally that the
arrangements break down.

Did you by any chance listen to the
Prince of Wales's speech from Buenos Aires?
If you did you were probably struck by the
remarkable uniformity of the speech level.
Despite the very large distance over which
this transmission was taking place the
customary somewhat rapid fade usually
experienced on short-wave long-distance
transmissions was noticeably absent. At
the same time if you were a critical listener
you observed that the interference from
atmospherics, etc., rose and fell periodi-

- cally throughout the transmission.
The reason was that an automatic volume

control was used on this transmission. It
has been standard on the short-wave beam
telephony transmissions ever since their
inception, and works extraordinarily satis-
facto; Yet few people are even aware
of the possibility of its operation, let alone
the trimplicity with which it may be carried
out.

Long-distance Listening and Volume
Control
In America long-distance listening is

undoubtedly much more indulged in than
over here. It is quite a recognised thing to
tune in to a station a thousand miles away
in order to hear some regular feature, and
in such circumstances, it is easy to under-
stand that automatic fading controls are
practically a necessity. Moreover, the
American is accustomed to the use of

" multi -tube " sets, so that one extra valve
makes very little difference. He would
willingly pay the small extra price for the
convenience gained in normal reception.

The suggestion that only one extra valve
is required may come as a surprise to many
readers, yet this is all that is necessary.
Automatic volume control operates on the
principle which we utilise for ordinary
detection-that the variation in signal
strength causes a variation in the anode
current of the detector. All that is neces-
sary is to connect up the second detector in
parallel with the normal detector of the
set, as indicated diagrammatically below.

o.

I-
-11.11111--

One simple way of doing this is to vary the
grid bias on the H.F. valve, the grid bias to
this valve being determined by the voltage
from the volume -control valve. If the
signal being received increases in strength,
then the voltage developed in the volume
control valve increases, so that the bias
automatically increases. This reduces the
efficiency of the H.F. valve and checks the
amplification, preventing the signal front
rising to the level it would otherwise do.

If, a moment later, the signal strength
falls, due to a fade, then the bias on the
H.F. valve is automatically decreased, the
amplification of the valve becomes greater

and the signal strength
is automatically re-
stored. This amplifi-
cation of the whole re-
ceiver must, of course,
be sufficient to give
satisfactory loud-
speaker signals on quite
a weak station, so that
the amplifier is only
working full out at the
bottom of the fade, and
on normal signals it is
working in a relatively
inefficient manner This
is really only logical.
We should not dream of
running a motor engine
on full throttle all the
time. Why should we

To L.F.

A circuit incorporating automatic volume control ,

How Automatic Control Works
When a signal arrives at the detector

stage it affects both valves equally. The
normal detector, of course, converts the
signals into low -frequency currents and
passes these on to the L.F. stage in the
ordinary way. The volume -control valve
also receives the signal and in consequence
its anode current takes up some particular
value depending on the strength of the
applied signal. If the signal is great, the
anode current will be large. If it is small the
anode current will be small also. This, of
course, is for an anode -bend rectifier, which
is the type usually employed for this class
of work.

Thus the anode current is a direct mea-
sure of the signal strength. Indeed this is
a well-known fact and is utilised in many
cases to measure signal strength. In this
instance, however, we make this anode
current work for us in some convenient way.
If we pass this anode current through a
resistance we develop a voltage across it.
If the signal strength is large, this voltage is
large also and vice versa, and all that we
have to do is to arrange to apply this voltage
to control the amplification in the H.F. side
of the receiver.

drive our receiver full
out?

There are one or two
obvious points to be con-
sidered. The first is that

biasing the modern screen -grid valve intro-
duces cross modulation. The variable -mu
tube in America was introduced to overcome
this difficulty but there are other ways of
doing it, the band-pass tuner doing much to
relieve the trouble. There are also other
ways of controlling the volume.

It has been suggested that if one uses an
automatic volume control, then the light
and shade in the music of an orchestral piece
is lost. This is not so, because the volume
control valve is designed to be affected by
the mean value of the current only. The
telephony transmission arrives on a carrier
wave of a certain value, and the low -
frequency modulation causes the instan-
taneous value of the carrier wave to rise and
fall as required. The mean value of the
carrier wave remains the same, irrespective
of the strength of the modulation, always
provided that no over -modulation is taking
place. Consequently the volume -control
valve is only affected by the mean value of
the carrier, which is not in any way changed
by the modulation. If the strength of the
incoming carrier wave varies, the volume -
control valve comes into operation and
adjusts the signal strength, but the propor-
tion of modulation remains ,unaffected.
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WITH
WIDEST SELECTION

PROMPTEST DELIVERY

1 9 3 2 RADIO IRS
C.O.D. LINES

FOR A.W. SETS.
PAY THE POSTMAN
POST CHARGE'S PAID

1. For Super-hets.
WEARITE OR LEWCOS
SUPER -HET. COILS
.vet of 4 coils, as specified by
"A.W.," and included in
Pilot Radio Kits. C.O.D.

82 10 0

2. VARLET SQUARE -PEAK
COIL Pay the postman.

C.O.D. 15/-
DUBILIER .04 NON -IN-
DUCTIVE CONDENSER.
Pay the postman. C.O.D. 2/ -

VARLET H.F. INTER -
VALVE COIL
For use with Square -Peak
Oil. C.O.D. 8/6

PETO - SCOTT
CENTURY
FRAME AERIAL
As specified for tlie original
"Century Super." Three-
way lead and six spacers.
Each spire is enamelled and
covered overall, which ensures
maximum results. Correct
centre -tapped. Sent
C.O.D. Pay the 20Z
postman.
PETO - SCOTT
DUO -RANGE
FRAME AERIAL
As specified for the " Super
60," described in " Wireless
Magazine." A compact and
highly efficient frame. Long
and short scares. In oak and
mahogany. Sent

27/6C.O.D. Pay the
postman.

TRADERS I

PILOT RADIO KITS
£3:3:0 FOUR
Guaranteed KIT
exactly as
specified

Described in " A.W."
August 29.

FINISHED

"A" less valves
and cabinet L3 : I : 6

or 12 monthly payments of 5/9

KIT " B with valves

Or 12 monthly payments of 1 0/ 1
£5

: 9 POPULAR ACCESSORIES
less cabinet

CfmateurWirelit...5

KIT " C f f complete with valves
and cabinet. £6 : 6 : 6

Or 12 monthly payments of 1 1 /8

Or 12 monthly payments of 14/5. t7 16:6INSTRUMENT, completely assembled, aerial tested, including Royalties.

CENTURY KIT "A
SUPER

Described in "A.W."
June 20.

" less Valve"ab- £4  17  4inet, Batteries,
andFramea,erial

Or 12 monthly payments of 8/1 1
With Frame Aerial, £5 17 4 or 12 monthly payments of 10/9.
KIT "B" with Valves, but less Cabinet, Batteries, and Frame
Aerial, £812 9. Or 12 monthly payments of 15/11. With Frame
Aerial, £9 12 9 or 12 monthly payments of 17/9.
KIT "C" complete with Valves. Cabinet, and Frame Aerial,
£10 7 9 or 12 monthly payments of 19/2.

ETHER SEARCHER
Battery Model

KIT "A," less Valves and
Cabinet ... £514 6
Or 12 monthly payments of 10/6
KIT "B," with Valves,

£7 13 6
Or 12 monthly payments of 14/1
KIT "C," with Valves and
Cabinet ... £8 14 6
Or 12 monthly payments of 16/ -

Adds more stations to
your set. Plugs direct
f.do your battery or
eliminator operated re-
ceiver. Receives short
waves. from all over the
world. Complete with
instructions. Sent C.O.D.
Postage Free.
Mahogany cabinet ... 7/6
Pay the postman. 37/6
Noting m,re to buy -no valves or any extras

KELSEY SHORT- 1
WAVE ADAPTOR

Any parts supplied separately. If value over 10'- sent C.O.D.

 MANUFACTURERS' KITS
Immediate Delivery.

COSSOR MELODY
MAKER

Model 234- Screened - Orid,gg
Detector & Power. Complete 0with specified valves & cabinet

or 101- deposit and 11 monthly
payments of 12/6

Finished Instrument. Royalties paid
£7 10 0. ('ash only.

OSRAMNEW

M
MUSIC

MAGNET
Improved version of this famous 4 -valve set.
2 Screened -grid, Detector
and Power. With valves £10.15:0and cabinet.

or 12 monthly payments of 19/8
Finished Instrument. Royalties Paid.

£11 15 0. Cash only.

MULLARD 1932
RECEIVER

Screened -grid Detector
and Pentode. With valves

gs.
A O .less cabinet

or 12 month'y payments of 11111
Finished Instrument, less cabinet.
Royalties paid ID 5 0. Cash only

RADIO FOR 3 -VALVEU
THE MILLION Val RECEIVER
Powerful, selective and ultra modern.
Screened -grid.

. oand Pentode. With valves
e

less cabinet
or 12 monthly payments of 1019

Finished Instrument, less cabinet. Royal-
ties Paid. £6 12 6. Casts only.

ATLAS A.C. ELIMINATOR TYPE A.C.
244. 3 tappings- S.G., detector, solid
power. Output, 120 volts at 20
m.a. Cash Price or C.O.D.
£2 19 6. Balance in 11 5/6:
monthly payments of 5/6. only I

AMPLION MC.6 MOVING -COIL Send I

SPEAKER, with output transformer
and permanent magnet. Complete. 6/21Cash Price 83 : 7 : 6. Balance
in 11 monthly payments of 6 2. only

LAMPLUGH OR FARRAND IN- send
DUCTOR SPEAKER for perfect
reproduction. Unit and chassis 6/5complete, ready mounted. Cash
Price or C.0.1)., 23 10 0. Balance only
in 11 monthly payments of 6/5.
BLUE SPOT SPEAKER UNIT. ;fend

ture with Major Chassis and Cone
Type 6611. 4 -pole balanced arma-

(37 cm.). Cash Price, E2 10 0.
Balance in 8 monthly payments only
of 6/-.
EXIDE 120 -VOLT W.H. TYPE Send
ACCUMULATOR, in crates. Cash 8/6
Price, £4 13 0. Balance in 11
monthly payments of 8/6. only
CELESTION PERMANENT -MAGNET Send
MOVING -COIL SPEAKER. Type
RP118. Chassisform without input 615transformer. 8in. reinforced dia-
phragm. Cash Price 23 : 10 : 0 only
Balance n 11 mont hlypayments of6/5.
ULTRA MAJOR MOVING -COIL
A.C. CHASSIS (200-250 volts) Send
Complete with input transformer,
mains transformer, metal rectifier, 8/6and smoothing condenser. Cash
Price, 2,4 12 6. Balance in 11 only
monthly payments of 8/6.
EKCO K.12 COMBINED H.T.
ELIMINATOR and LS. TRICKLE Send
CHARGER 12 rula suitable for 1- to
3 -valve sets. S.G. 80v. 120/110v. 7f4charging rate amp. at 2, 4 or 6v.
Cash or C.O.D. £3 : 19 : 6. Balance only
in 11 monthly payments of 7/4.
EPOCH PERMANENT MAGNET Send
MOVING COIL SPEAKER, type /9
A.l. Cash price or C.0.1). £3:3:0.

=
nal., in 11 monthly payments of 5/9 only

PETO-SCOTT RADIO KITS FOR AMATEUR WIRELESS SETS SUPPLIED IN DISTINCTIVE
AND STURDY CARTONS. SEND FOR TERMS.

PETO-SCOTT CO. LTD. Head Office : 77 CITY ROAD, LONDON, E.C.1. Clerkenwell 9406.
62 HIGH HOLBORN, LONDON, W.C.1. Chancery 8266. MANCHESTER : 33 WHITELOW
ROAD, CHORLTON-CUM-HARDY. Phone : Chorlton-Cum-Hardy 2028. NEWCASTLE, STAFFS:
7 ALBANY ROAD. Phone : 6719o.

Please mention "A.W." when Corresponding with Advertisers

EXPRESS ORDER FORM
TO PETO-SCOTT CO. LTD.
Please send me C.O.D., CASH. H.P.

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

Name

Address

12/0/::1
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The new range of GECoPHONE Radio Receivers and Loud Speakers presents many
striking developments in design-features which raise the pleasures of radio entertain-
ment to a much higher standard of excellence than previously attained. For many
months G.E.C. radio experts have applied themselves ceaselessly to the task of improving
quality of reproduction, ease of operation and intrinsic beauty of cabinet construction)
The result has been a triumph of technical skill and experience. A GECoPHONE
Receiver or Loud Speaker impresses not only by its wonderful audible efficiency, but
also by the high-grade workmanship which is obvious in every part of its make-up.

WHY YOU SHOULD CHOOSE, A " GECoPHONE
The name GECoPHONE is a guarantee of high-class wireless engineering
achievement. In the extensive GECoPHONE range there are models to suit
all needs and all tastes. Each model embodies the inherent G.E.C. Radio
characteristics-reliability, sturdy and expert workmanship, high-class
appearance and simplicity of operation. Any receiver in the range will
get you a full choice of Home and Continental stations with amazing power
and purity. Fill in and post coupon below for full particulars.

HIRE PURCHASE-terms are stated in each example of GECo-
PHONE Radio Receivers and Loud Speakers given in this advertise-
ment. Equally attractive terms for other models are also stated in
Folder B.C. 5958 which gives full particulars of the complete GECo-
PHONE range. A copy will be sent you POST FREE for coupon at
bottom, right-hand corner. All sets and loud speakers are illustrated in
actual colours and fully explained. WRITE FOR A COPY
TO -DAY.

EVERYTHING &C ELECTRICAL

ew dnd improved models , -
revelations in pa/fill/mance and pike

INDUCTOR
GECoPHONE

DYNAMIC
LOUD SPEAKER
(Farrand Inductor Pat.)
PRICE, Chassis only

GECoPHONE INDUCTOR
DYNAMIC LOUD SPEAKER

Unrivalled performance on all types
of receivers. Attractivewalnut cabinet,
PRICE . fs . 10 .
HIRE PURCHASE: Deposit it and
12 monthly payments of 8, -

GECoPHONE
ALL -ELECTRIC
TABLE "FOUR"

(For A.C. Mains)
A really powerful Re-
ceiver giving the finest
performances under
modern broadcasting
conditions. Cabinet
medium walnut with
front panel to match.
PRICE, including
OSRAM VALVES and
Royalty20 Gns.

HIRE PURCHASE:
Deposit £2 los. od. and
12 monthly payments
of it 135. od.
D.C. MODEL £.25 0 0

SUPREMACY IN RADIO -
Advt. of The General Electric Co. Ltd. Head Office and Public Showrooms: Magnet House, Kingsway, London, W.C.2

Please mention "A.W." when Corresponding with Advertisers
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EVERYTHING . .&C. ELECTRICAL

RECO
LOUD SPENKER

MADE IN ENGLAND
Sold by all Wireless Dealers

GECoPHONE
CONSOLE ALL -

ELECTRIC RECEIVER
(For A.C. Mains)

A self-contained floor cabinet
type Receiver with built-
in Inductor Dynamic
Loud Speaker. Inlaid
Walnut Cabinet.

PRICE including
OSRAM VALVES and
royalty

GNS.

HIRE PURCHASE:
Deposit (3 tos. od. and
52 monthly payments of
(2 8s. 6d.

NATIONAL RADIO
EXHIBITION

If you are visiting the
NATIONAL RADIO
EXHIBITION do not fail
to sec the GECoPHONE
Radio Receivers and Loud
Speakers on the 2 G.E.C.
Stands and the Special
Demonstration Room in
the Gallery, National Hall.

GECoPHONE
ALL -ELECTRIC

RADIO -GRAMOPHONE
(For A.C. Mains)

A model which sets a new standard
of radio -gramophone entertain-
ment. An enormous advance for
this type instrument. Inlaid
walnut cabinet.
PRICE including 4431
OSRAM VALVES and
Royalty GNS.
HIRE PURCHASE: Deposit
£4 sos. od. and i2 monthly pay-
ments of (3 7s. 6d.

GECoPHONE ALL -ELECTRIC
" COMPACT " RECEIVER

(For A.C. Mains)
WITH BUILT-IN INDUCTOR
DYNAMIC LOUD SPEAKER.

A new self-contained Receiver giving
pure and powerful output from a wide
range of stations. Handsome polished
walnut cabinet.
PRICE including OSRAM
VALVES and Royalty

GNS.
HIRE PURCHASE : Deposit £2 and
t2 monthly payments of £t tos. cd.

g 6.C. RADIO
Branches & Public Showrooms throughout Great Britain.

RS
S

co.
40q.

4'se, 00
SN°

Nolefr OD 0- <.b42, ',of, ,c

Cut out and past- on Postcard, Of encloie in un-
sealed enreiopc Halfpenny postagcin eitherrasn.

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers
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" Say boy ! What have you done to your set
put more valves in it ?

" Sounds like it, doesri't it, but actually I
bought a Regentone Mains Unit instead of
the old dry batteries, and the Polly old thing
seems to have taken a new lease of life."

" Was this mains unit very expensive ? "

"Couldn't afford it in these hard times if it
were. Actually it's going to save me money."

" What ! That's interesting. Where did you
get it ?"

Oh !- In that shop on the way to the
station. The young fellow there if he sees
the slightest chance of doing business will be
round to give you a demonstration. He
knows it's a sure sale if he gets that far ! "

" Well it sounds good to me, I'll pop in and
see him."

Write for Free Art Booklet to REGENTONE LIMITED. Regentone House, 21 Bartlett'k Builrlings, E.C.4. Tel.: Central 8745 (5 lines).

Irish Free State Dis!ributors : Kelly & Ltd., 47 Fleet &red. Dublin.

Please mention "A.W." when Corresponding with Advertisers
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OUR SHORT -WAVER

DO you ever turn to G5SW on 25.53
metres when you are at the knobs of

your short:wave set? You will hear him
pretty well unless you happen to live too
close to him; for this may mean that you

in the skip area. I am rather over
fOrty miles myself, and I find that hiS
strength -varies a great deal, according to
the time of day or night.' I wondei if you
happened to pick him up one evening
Some time ago when  he was apparently
fiddling about with his modulation. Never
I think, have I heard such extraordinary
noises coming from any transmitter that
reckoned to be broadcasting. I could not
think what had gone wrong until, after
things had become a little better, one of
the engineers remarked into the micro
phone that listenersmust have been finding
reception pretty woolly.

SHORT HOURS
XT OW that the Chelmsford, short -waver
1 \I is relaying bits of the Midland
National programmes his services are very
much appreciated by Britons living in
far-off parts. of the world.. Unfortunately,
though;. his working hoUrs are all too short,
He closes down altogether on Saturdays
and Sundays-Hust the time when hard-,
-Working folk in distant lands have leisure
for li4ening-and on weekdays he trans-,
mits only from 12.30 to r.3.0 p.m. and from
7 p.m. until midnight.' What is most
Urgently wanted from a National British
Short-wave station is a non-stop twenty-
four -hour broadcast. We have to remem-
ber that in our huge Empire it can be
Practically any time of the day or night
at one place or another when it is, say;
Midday here.

MORE WAVELENGTHS WANTED
T is quite certain, too, that the single
wavelength of 25.53 metres is not Suit:

able" for broadcasting at all times. If y'ou
ever . pick . up transatlantic short-wave
telephony you have probably noticed that
a large variety of wavelengths is used,
changes being made according to times and
conditions. This is done in order: to
ensure an absolutely uninterrupted service,
for the best wavelength for transmitting
and receiving over great distandes varies
considerably during the twenty-four hours.
This matter has been studied pretty
thoroughly, and all the data obtained must
be available .for the B.B.C. authorities to
study. Another point is that when atmos-
pherics are so bad that listening is practic-
ally impossible on, say, 25 metres they may
be almost entirely absent on about x6
metres.

If the B.B.C. was wise it would hasten
to stake claims on two or three useful
alternative wavelengths. If it delays doing
so it may find that all the best ones.'have
been picked up by someone else by the time
that it wakes up to the fact that we need
them for Imperial broadcasting. G5SW is

only a x6 -kilowatt station, though its
power should, be ample for a world service,
if only the optimum wavelength were used
at all times. Actual running costs with
so modest' a plant cannot be very great,
and the twenty -four-hour service should
certainly be started without delay. This
does not mean providing extra programmes.
As you, know, complete programmes are
now occasionally "canned" at Savoy Hill
on metal ribbon and afterwards reproduced
by a, pick-up device. The normal 6 p.m., to
midnight programme could be given every
day as a direct relay, then canned versions
of the same could follow from midnight
to 6 a.m., from 6 a.m. until midday, and
from midday until 6 p.m. Were this done
there would be no part of thiS great Empire
of ours in which broadcast from the home-
land could not be heard at convenient hours.'

MAPS MAY DECEIVE
AVE you ever thought of the appalling
problems involved in drawing upon,

a flat sheet of paper a picture of countries
and seas which are actually situated not
on the flat at all, bUt on the surface of a
sphere-or an oblate spheroid, if you insist
upon strict accuracy? Turn to "maps"
in a good encyclopaedia and you will be
astonished to find how intricate the prob-.
lem is. If, the map covers only a small
area the errors that must be introduced
are 'not very great, but when you try to
take in all Europe-or, worse still, the
whole Eastern hemisphere-all sorts of
queer things happen.

The wireleSs man hearing a distant
station wants to know just how far away
it is. He planks his ruler on the map,
Measures the distance, and then compares
this with the scale of miles. The result
that he obtains is as often as not incorrect,
and it may be a very long way out indeed.
Why, exactly,, should this, be?
the reason is that if you take any_two
points on the surface of a sphere the shortest
route from one to the other must form
part of a Great Circle. You have probably
often come across that expression and
wondered what .it meant. A Great Circle
is one whose diameter passes through the
centre of the sphere. it represents, if you
like, a disc of infinite thinness of exactly
the same diameter as the sphere. Thison
a flat map is often represented by a curved
line. The straight edge of the ruler, then, -
does not show the Great Circle distance
between two points. You can obtain the
real distance either by stretching a thread
over the surface of a globe or .by using a
special map (in which the countries and
seas look weirdly distorted) which shoWs
the, true distances along the edge of the
globe from one particular point to another
part of the world.

A NEW VALVE
SO far as I know,there is only one advance

in valves this year which is at all of
a startling nature. This is the twin -grid

001h.%%4410%.0060

Valve. " Well, what of that? ' you ask.
We have had twin -grid valves for years.
First of all, there was the original four -
electrode valve with -the second grid
designed, to reduce space -charge effects,
and then came the screen -grid which has
worked such wonders for H.F. Though it
has two grids, just as they have, the 193r
twin -grid valve is, quite different from either
of these. Really, it is two valves in one.
It has been., designed especially for use in
super -heterodyne sets where the first valve
haS, for_economy's sake, often to play the
double parts of oscillator and first detector.
The screen -grid valve has been used in this
way, one grid being employed for oscillator
purposes and the other for rectification.
It works pretty well; but it has just those
little- faiths which do occur when you call
upon. something to do _a job that isn't
quite its own. This has been eliminated
in' the twin -grid 'valve, which functions
happily and effectively as combined detec-
tor -oscillator. Since super-hets. are be -
coining rapidly more popular, there should
be a big future for a valve of this kind.

THE FUTURE
YSELF, I do not see that we can have

1V1 anything very startling in valves for
some years to come, unless somebody
happens to light on the discovery of a
revolutiOnary principle which` will give
us'a Cold emitter, or something of that kind.
What, of course, we do want -is a valve
in which the amplification factor is largely
dependent on the impedande. But that
cannot come along unless and until some
entirely new -principle is invented. Another
thing urgently required-again it is at
present an impossibility -is a valve of low
ithpedante Which does not require an
enormous amount of H.T. current. In
the present State of our knowledge this
seems pretty well as impossible as perpetual
Motion or the squaring of- the circle.
Doubtless,- it will come in time, but it may
be a very long time.

B.B.C. RESEARCH
VERY little is heard Of the work of the

Research Department of the B.B.C.
Like all research men, probably' the B.B.C.
engineers prefer doing ,good by stealth
'Occasionally wc,hear of their experiments,
as in the very daring try -oat in the north,
When the attempt 'was made to synchronise
the wavelengths of North Regional and
Newcastle on 479 metres.

Probably owing to the outcry against the
programme policy surrounding this ex.peri-
nient, its technical importance has been
'somewhat pushed- into the background.
Nevertheless, the idea of working a low -
power -relay on the same wavelength as a
very high -power station, such as the
76 -kilowatt Moorside Edge plant, must
have been watched with more than passing
interest by many European broadcasting
authorities and others baffled by the grow-
ing congestion in the ether.



334 SEPTEMBER 12, 1931

   On Your Wavelength! (continued)

Due to the programme troubles in the
north, the ordinary listener cannot have
gained much of an impression regarding the
possibility of synchronised working. Actu-'
ally, the B.B.C. engineers were more than
satisfied that the experiment was techni-
cally a success. The area of " mush " fell
just where the B.B.C. engineers said it
would, namely in that part of the country
where a four -to -one ratio of signal strength
was not obtained.

SHORT-WAVE RELAYSB.B.c.
lime -light
researche work k buetesni dgeoti nh

on down at Tatsfield, where some progress
has undoubtedly been made regarding
types of aerials designed to overcome the
fading inseparably connected with the
reception of short-wave transmissions from
America and other distant parts of the
world.

At the moment I hear that a very interest-
ing aerial experiment is in progress at
Tatsfield. Two short vertical aerials had
been put up and so arranged that their dis-
tance apart can be varied. When a
34 -metre station is being received, for
example, the two vertical masts are placed
exactly 34 metres apart. This arrangement
is claimed to give an appreciable reduction
in fading. If this is true, one of the biggest
drawbacks of short-wave reception over
long distances will have been overcome. In
any case, listeners will be able to judge for
themselves when the B.B.C. starts its
relays from America in the autumn.

Another centre of research that few lis-
teners know anything about is situated at
Clapham, in south-west London. Here
much quiet, good work goes on in the
detailed improvement of transmitting gear.
This brings me to the latest B.B.C. experi-
ment, namely the proposed transmissions
on 7 metres.

A 7 -METRE SERVICE ?
C EVERAL of my friends have asked me
L whether, in the event of the B.B.C.

MIND YOUR SLEEVE
When operating your portable set

take care not to let the sleeves of your
coat brush over the terminals of the
accumulator or over the H.T. battery

sockets. Wires may be displaced and
some acid may get on to the sleeve.
It is a good plan to keep the arms well
away from the controls, as shown here,
and to fit a cover to the battery com-
partment.

rsy

short-wave experiments proving successful,
there is any likelihood of a drastic change in
transmission technique taking place in the
immediate future. Personally, I fail to see
how any change could occur within the next
two years. I imagine that when the 7-metra
transmitter is erected in London within the
next few months, at least a year's study of
the field strength created by its transmis-
sions will be undertaken by B.B.C. engin-
eers. The data they collect should cer-
tainly be of great value for the future.

WHAT IS IT FOR ?
IT rather looks as though this 7 -metre

stunt has been brought about by the
B.B.C.'s growing anxiety regarding ether
congestion. If their research engineers can
definitely establish the fact that a 7 -metre
transmitter would cover, say, a ten -mile
radius, B.B.C. programme compilers would
have a solution to the present problem of
providing listeners with programmes of
local interest in addition to a programme of
national interest. I think we should all
watch this latest B.B.C. experiment very
closely,' for in years to come it may have
far-reaching effects upon the design of our
receivers.

Although I have not done much reception
below to metres, I am sure the tuning
operation to bring in even a near -by 7 -metre
transmission must be tricky. Slow-motion
dials and long -extension handles working
very low capacity tuning condensers would
be essential. I am not at all sure that the
present detectcr valve would be any use for
the reception of a 7 -metre signal. I do hope
the B.B.C. will allow keen amateurs to par-
ticipate in these experiments. Thousands
would surely jump at the chance of joining
in this very original work.

AN OSCILLATOR EXPERIMENT
EXPERIMENTING recently with a low -

frequency oscillator, I was very puz-
zled by the discrepancy between the results
I obtained and those which I should have
done in theory. According to my working
out, the frequency at which the circuit was
oscillating should have been 150 cycles,
whereas it was obvious that the frequency
was distinctly higher than this. I made
some measurements and found that it was
practically 30o cycles, or twice as much as I
was expecting to get from theoretical con-
siderations.

A small iron -cored choke was being used
for the inductande in the circuit, and this
was being tuned with one of the .or variable
condensers which are now obtainable.
Incidentally, the choke had been specially
constructed after rather a lot of thought, so
that it had a very low self capacity and
gave me quite a good frequency range.
Everything, indeed, was working very satis-
factorily, except for the fact that the lowest
frequency which I could reach with the
condenser in its maximum position was
just about twice what I wanted it to be.

I checked over my constants again. I
measured the maximum capacity of the
condenser and found that it was reasonably
in accordance with my theoretical figure of

 
 0  

S.

.oi ; I checked up the inductance of the coil,
and found that it was also of the order I had
expected. In desperation I set the circuit
up again and puzzled for a long time before
I hit on the real explanation.

THE REASON FOR THE
DISCREPANCY

WHAT led me up to the solution of the
difficulty was the curious behaviour of

the circuit when I changed the valve.
I was using a high -impedance valve taking
very little anode current, and I found that
if I changed this and inserted a low -resis-
tance valve of the L class, the frequency
became very much lower. When I started
to think this out I realised that it was the
reverse of wlibat I should expect. The lower
impedance valve would take more anode
current, and would therefore cause more
saturation in the iron, and a reduction in
the inductance. This would cause the
frequency to rise instead of become lower as
I actually found was the case

The inductance of an iron -cored choke
does not only depend upon the D.C.
current flowing through the winding, but
also on the alternating current. If a strong
alternating current is used the inductance
increases considerably. The amount of the
increase depends upon the design of the
choke, and in this particular instance the -
increase was of a very marked character,
owing to the fact that a rather small iron
circuit was being employed. When I was
using the low -impedance valve the oscil-
lating current was much stronger, and this
increased the inductance of the core to such
an extent that the frequency was consider-
ably reduced. When I measured the oscil-
lating current under the original conditions,
I found that it was only a fraction of a,
milliamp, and the inductance under these
conditions was much smaller than I had
anticipated. In point of fact, the induc-
tance with my original measurements taken
at r milliamp A.C. was four times as great
as under the working condition of about
0.2 of a mi liamp, and this accounted for
the discrepancy. THERMION.

FIT A FUSE
For safety's sake it is a good plan to

fit a twin fuse in the mains input leas

to any mains driven apparatus. One
fuse alone does not provide full pro-
tection.

............ ..... ... - ....
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LQW COST
and

BEIER ..'PERF
A review of the new parts available for home constructors and all set users

OLYMPIA this year will be a striking
tribute to manufacturing skill. It is

little short of amazing how the leading firms
in the industry have developed new plant
by means of which mass production parts
can be turned out which really are of high
quality and this has the natural result of
meaning lower all-round costs.

Price reductions in certain directions

carbon resistance in place of a wire -wound
job, because of the difference in price.

The reliability of a good wire -wound
resistance is of a far higher order than that
of any variable contact resistance can ever
be.

Valve holders, apart from the price reduc-
tions, have not changed much, but all that
I have examined so far have good contact

14'u. set builders --a Wearite super -het coil, a Blue Spot. disturbance eliminator for
mains -driven sets and a Telsen coil incorporating a variable selectivity device

border on the sensational. I see now that
Small fixed condensers for grid circuits, for
example, are to be sold by certain firms for
6d.-the price charged by some firms in
previous years for the grid -leak clips alone I

This just shows you how clever mass pro-
duction has reduced the selling price and it
cannot be too strongly emphasised 'that
because the manufacturing methods are
better, the quality of components is on the
general upward trend of improvement.

All Prices are Reduced
Fixed condensers, grid leaks, and resis7

titnces-L--parts which in the past one gene-
rally paid a high price for beCause cheap
parts often were not made up according to
their rated values-are now accurate and
lasting.

This development means that Whereas
previously one has had to pay perhaps as
much as {r for the condensers, valve holders,
and resistances, in a set, a very few shillings
now suffice for thespurchase of these parts.

Spaghetti -type resistances were _pro-
duced several months back and cannot come
under the heading of new things for Olym-
pia, but as more and more firms are manu-
facturing these, and as they are sold in
many cases for a few pence, it is apparent
that their early shortcomings have been
overcome and that the trade now puts full
confidence in them. Many component
firms are marketing spaghetties, and low-
priced wire wound resistances are also more
easily obtainable.

This will make for better results, because
previously one has been tempted to use a

and terminal arrangements, and some are
exceptionally good. The old atrocities
which could accommodate neither the
banana type nor split pin valve leg have,
been definitely put off the market. For 6d.
can now buy a good valve holder.

Ordinary tuning coils have not changed

of the "Century Super," that by Show time
they will appear as old friends.

In the same way, bandpassing has forced
condenser manufacturers to scrap their
older types and specialise in two and three -
gang jobs, fitted with trimmers. Every
important condenser manufacturer has a
dual or triple condenser suitable for modern
bandpass circuits.

Improved Construction
Constructional features I note in advance

designs are improvements in " pressed "
condensers, bringing them up to the stan-
dard of solidity set by the earlier and more
expensive diecast condensers, more easily
adjusted trimming devices and, generally, a
reversion back from drum control (which
means having the condensers parallel with
the panel) to ordinary right-angle mounting,
even with triple gang condensers.

Everybody is reducing size of parts.
This is obvious in condensers (particularly
the new differential reaction condensers;
and in low -frequency transformers. Last
year's Exhibition heralded the introduction
of special core transformers. This year the
metal experts have gone one further.

A transformer of well-known make I have
just been handling is no larger than a hen's
egg, and only about twice as heavy !
With some of these special transformers one
has to connect them in a different way from
the conventional and resistance feed is
advisable with some. But as the neces-
sary resistance can be obtained for Is. or
Is. 6d. from most manufacturers, this is not
much of a disadvantage.

Another good thing is that in previous

(Left to right)-- Celestion R.P.M. 12 permanent -magnet speaker, Telsen solid dielectric
reaction condenser and Atlas A.C. mains unit with Westinghouse rectifier

much, and all the big developments have
gone towards bandpass and super -het. coils.
One or two firms are producing ordinary
aerial coils and H.F. transformers with
variable coupling and, in the case of aerial
coils, with incorporated series condensers.

The popularity of bandpassing in ordinary
three and four-valvers, though, has lead
coil makers to produce coils which gang
easily. Super -het. coils and I.F. trans-
formers are so Well-known to AMATEUR
WIRELESS readers through the introduction

years one has fought shy of using output
transformers or chokes, because of the
guinea or 25s. which these components
cost. Now the average price of these parts
has been cut by 5o per cent. and pentode
users will be among those who should be
pleased that a good .tapped choke for a
pentode output unit can be obtained for
under r os.

There is nothing very striking in switches.
Progress has been made throughout the
year and inferior types scrapped. Some of
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NEW COMPONENTS -LOWER COST AND BETTER PERFORMANCE
the new coils need three-point switches for
wavechange switching and it has been rather
a hard job for manufacturers to bring out a
sure -contact three-point switch to sell for
not much more than is. 6d.

Battery Developments
In battery and power supply changes

have been made" and, again, a noticeable

factor is the reduction  in price. Most
battery manufacturers have considerably
cut their prices and not at the expense of the
quality of materials contained m the cells.
It is confidently understood that the reason
for this reduction has been the still increas-
ing need for high-tension batteries which
shows that there is still a large proportion of
sets in the country which are not mains
driven.

There is a certain increase in the popu-
larity of jelly acid and other non -spill types
of accumulators, but owners of sets which
are not transportable still show a preference
for glass cells.

Present accumulators are really very
satisfactory. It is seldom one hears of a
fault in the plates. It is difficult to see how
accumulator manufacturers can improve
their products technically, although in many
makes this year mechanical robustness has
been aimed at, and most glass cell accumu-
lators have internal ribs preventing plate
movement and more solid terminal con-

nections than they have had heretofore.
Metal rectification is more popular and,

as is shown in a separate article, very many
mains driven complete sets have metal
rectifiers. Price reductions have been
made here chiefly and mains supply units
are noticeably cheaper-partly on account
of the lower cost of the metal rectifier and
because of the mass-produced smoothing

Two parts for set builders
- (left) Telsen ostput
transformer, provided with
an earthing terminal for
the core and (right) a
section of the new J.B.
enclosed ganged condenser

condensers and dropping resistances.
Last year a number of mains units were

just an assembly of power components in a
metal box. This year, the chassis con -

lower cost) and for simple testing if a fault
develops.

Nearly every maker of a mains unit incor-
porates a model giving a trickle charging
supply and provision is made in certain
cases for automatic grid bias. One import-
ant thing I notice in the general range of
H.T. units. The output is being increasPd
and the makers are mere generous in milli-
amperes than they were.

1932 looks like being a -permanent -magnet
moving -coil year for amateurs who are
discerning in their choice of a speaker.
Manufacturers are using new alloys for the
magnets and some of the new models which
you will see at Olympia have magnets no
larger than a clenched fist. Yet sensitivity
is amazing and there is a comprehensive
guarantee of permanency of magnetism.

There are one or two new cone speakers,
the chief merit of which is increased sensi-
tivity and the ability to handle, without
overloading, the full output from a valve of
the P2 class.

Firms who make permanent -magnet
moving coils are in some cases supplying
energised models, but generally speaking
one would say that battery and mains fed

Two fine speakers an a battery-the Ormond moving -coil chassis, the Blue Spot
model 22 speaker, and one of the Oldham Lively -0 10 -volt H.T. units

struction idea has been copied from the set
manufacturers. This is important. It
makes for easy construction (and therefore

coil speakers are not so popular as they were
last year. The permanent -magnet moving
coil is comparatively so cheap.

12 KILOCYCLES TO COME ?
WE believe the Milhlacker experiment

is part of a series of tests to see
whether the proposed 12 -kilocycle separa-
tion between adjacent high -power stations
is workable. Prominent broadcasting
authorities in Europe are preparing the
ground for a revision of the present
Prague Plan, which, as readers know,
works on a 9 -kilocycle separation between
stations, irrespective of their power. Be-
fore long we expect there will be a meeting
at Berne to consider alterations to the
present plan.

A short time ago the Marchee Marconi
was to have broadcast a talk on " The
Beginnings of Wireless." This, unfor-
tunately, had to be postponed and
listeners will now have an opportunity of
hearing the genatore discourse on this
subject when he comes to the " mike " on
September 19.

. u -

THINGS HEARD ON 900
METRES

A fog report.
A warning about a cloud bank due south.
Request for airplane's bearing.
Gale warning.
That another airplane was approaching.
Advice to land in Paris.
That the wind had changed.
News that the flier had passed another

airplane a few minutes previously.
A report that London was fogbound.
" I hope to land in five minutes."
" I am delayed and will be fifteen minutes

late."
A statement that there was not a ship in

sight.
Something that was not intended for

broadcast.
An Englishman's poor French accent.
A Frenchman's good English accent.
The song of a happy flier.

1

MMIOMMINS

The number of stations in Europe origin-
ally incorporated in the Prague Plan was
200; it has now increased to 2.6r, the total
energy of European transmitters in 1929
being computed at 600 kilowatts. Taking
into consideration the stations under con-
struction, the power has now increased
fivefold. Statistics show that whereas in
that year there only existed one 50 -kilowatt
transmitter, by 1932 there will be brought
into operation twenty-seven super stations
of higher energy and the average per station
will work out at 11 kilowatts, as against
3 kilowatts provided by the original plan
allotting individual wavelengths. Such
figures show the absolute necessity for a
complete revision of channels and a reduc-
tion in the number of the smaller stations if
chaos is to be averted.

The Abbey Players are to present a
prose version of Sophocles' King Oedipus,
by W. B. Yeats, in the Belfast studio on
September 14.

NEXT WEEK: A COMPLETE GUIDE TO THE EXHIBITION
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The Speaker is all important
WHAT'S the use of having a receiver that brings in all

Europe if you fail to get perfect reproduction ? After all
it is what you hear that matters; and it is your loud speaker
that enables you to hear.

Whether your set be new or old, whether it be a " local
station only " or reaches out all over Europe, be certain, for
your enjoyment's sake, that your speaker is supreme.

All BLUE SPOT Speakers are supreme. BLUE SPOT
Speakers give to speaking voices reality and sincerity, to
singing a rich and resonant timbre, to music mellow, melodious
charm. BLUE SPOT Speakers never add or subtract-they
are perfect mirrors of the original.

Your dealer will be glad to let you hear a BLUE SPOT
Speaker. You will find that, with all his experience to make
him critical, he can find nothing but praise for it.

The model illustrated above is Blue Spot 70R. To/The cabinet is in fine quality walnut. Price

BLUE SPOT HOUSE, 94/96 ROSOMAN ST., ROSEBERY AV., LONDON, E.C.1

Telephone: Clerkenwell 3570. Telegrams: "Bluospot, Isling, London."
Distributors for Northern England, Scotland and North Wales: H.C.
RAWSON, (Sheffield and London) Ltd., too, London Road, Sheffield:
22, St. Mary's Parsonage, Manchester: 183, George Street, Glasgow.

ANOTHER MODEL
The cabinet is in solid oak.
The design distinctive -
The workmanship
excellent. Price 52/6

TRADE MARK

Regd. Nos. 515639 and 516180

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

INSTAMAT

INSTANT MATCHING SWITCHING
ON THE INSTAMAT

INSTAMAT MAJOR

on yOUP
OUTPUT STAGE

Your output stage must be right. You can have the best
set and the best speaker that money can buy, hurt, unless
they are accurately matched, quality must suffer.

Any radio expert will tell you that an output circuit is
essential in a receiver capable of giving good quality and
volume. It not only isolates the loud -speaker from the set,
thereby protecting the windings and guarding the user
against shock, but also prevents the voltage to the output
valve being reduced. But the output transformer must be
correctly designed. It must have very low D.C. resistance
and yet be able to carry a heavy current without core
saturation and --it must be of the correct ratio.

The most positive means of obtaining the correct ratio is
to try a number of different ones, switching rapidly from
one to another until the actual reproduction from the
loud -speaker proves definitely that you are obtaining the
perfect ratio.

That is just what the INSTAMAT enables you to do. It is
an output transformer of the most perfect design, fitted
with an ingenious switching arrangement with which you
can vary the ratio whilst you are actually listening. No
need to switch off the set or disconnect wires-just turn
the switch knobs and hear the tone change. It is the only
output transformer capable of giving you perfect quality
by the turn of a switch.

INSTAMAT
OUTPUT TRANSFORMER

STANDARD MAJOR
Connect between last valve
and loud -speaker. For all
types except moving - coil
speakers. Gives instant
matching by the choice of
five different ratios, all
clearly marked. Extremely
low D.C. Resistance, very
heavy current carrying capa-
city and particularly gener-
ous core

Price 27/6

FOR LOW RESISTANCE
MOVING -COIL SPEAKERS
Six ratios -10 to 1 up to 25
to 1. Heavy gauge windings
and particularly large core.
Current carrying capacity
up to 150 milliamperes,
without core saturation.
Primary D.C. Resistance only
40 ohms : secondary 2 ohms.

Weight 4 lbs. 37/6Price

ION MB En MI NM NMI MI NM MI NMI IIIIII 1111M1 NNW- NM
It To Ready Radio Ltd., 159 Borough High St., London Bridge, S.E.1

Please send me details of the "INSTANT XT."I
Rama

Address

LIM Eli INS En =II NMI MN MS EN MIN In
Advertisers Appreciate MentIon of "A.W." with Your Order
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SETS OF DISTINCTION A A LLARD 1932

IJET me hasten to tell my readers about
the new Mullard kit, for it is a remark-

able three-valver when assembled. I
believe I am the first to build this new
model. Well, I shall not be the last by
thousands! When the kit arrived in the
laboratory I found. it neatly packed in a
carton.

After going through the packages and
checking them up with the very clear
instruction sheet and plan, I estimated that
the job could be done under two hours.
By hurrying a little at the end of the assem-
bly I was able to confirm this estimate, by
completing the construction in r hour 5o
minutes.

I can offer no prize for beating this time,
but I feel sure that, since I. did not hurry
through the first part, while making these
notes, the really " slick " amateur might get
through the very simple assembly work in
r hour 40 minutes. Still, the main thing is
to follow the instructions implicitly. Then
nothing can go wrong.

Easy Construction
There is no point in going through all the

steps in the construction, since the reader
will do all that if he buys the kit. I ought
to mention that there are eighteen steps,
from step No. r, which is preparing the
metal work, to step No. 18, which is
assembling the cabinet. Accompanying
almost every step is a clear photograph to
help the builder. Certainly, these illus-
trations were a help to me.

Long before the set was assembled, I was
impressed with the look of the two tuning
coils. In each, the medium -wave winding
is mounted at right angles to the long -wave
winding, which is underneath. The coil
formers are generously proportioned and
wound with quite thick wire.

The screening between the coils is thor-
ough and at the same time simple to
assemble. The two -gang tuning condenser
going with the two tuning coils is provided
with trimmers and a really attractive dial
marked from o to roo degrees. The switch-
ing device on the coils is a high spot in the
design. The action of the coil switch, which
is operated from the front panel, is a model
of precision and smoothness.

I should like readers to see the completed
kit at the Exhibition. All will be delighted
with the layout. Some idea of it can, be
gained from the picture hereWith.

The circuit is a popular three -valve
sequence, comprising a screen -grid high-

- frequency stage, a leaky -grid detector, and a

MIMI UM 1111

HREE-VALUER
Makers :

Mallard Wireless Service Co., Ltd.
`Price : 2s. 6d.

transformer -coupled pentode output stage.
This circuit has obviously been kept as
simple as possible, but there is no skimping
of essentials. The aerial is connected to
the first tuning circuit through a quite simple
gadget, actually trimmer No. r on the
gang condenser.

The screen -grid valve, a Mullard PMr2,
is coupled to the detector valve through a
high -frequency choke and a .004 -micro -
farad fixed condenser, which is connected
to the tap on the grid tuning coil. This coil
is tuned by the second half of the gang con-
denser and this is also provided with a trim-
mer. The values of the grid leak and grid'

leak in the secondary winding of the trans-
former. This serves a useful purpose in
dropping any high -frequency that may
tend to get through. As its value is on the
high side, it will tend to drop not only the
high frequencies of transmission, but also
the upper frequencies in the audible regis-
ter. This is not a fault, for the pentode
would otherwise tend to accentuate the
high notes.

To summarise the circuit of this Mullard
'kit, I should say it represents the simplest
interpretation of the high -frequency, detec-
tor, and low frequency valve sequence con-
sisteni with effiCiency. The simplicity is a

valuable point in a kit
set, which is likely to be

The assembled chassis of the Mullard kit set : Note how the
cabinet is built up round it

condenser are 3 megohms and .0003 micro -
farad respectively.

Reaction is applied to the anode circuit
of the detector, the reaction coil being
coupled to the grid tuning coil. The
amount of reaction is controlled by a .0003-
microfarad variable.condenser in series with
the reaction coil.

There is no high -frequency choke in
between the detector anode and the pri-
mary of the low -frequency transformer. It
is evidently considered that the impedance
of the primary is sufficient to divert the
high -frequency current through the reaction.
Certainly, my tests show that reaction
is obtained over both wave -bands.

I note that there is a .25-megolun grid

assembled by the novice
as well as the seasoned
amateur.

As the set took shape
during my assembly of
it, I could not help ad-
miring the good finish
of the cabinet and the
symmetrical layout .

The panel controls are
worth describing. Fore-
most is the striking
escutcheon plate carry-
ing the tuning condenser
knob and revealing' the
plainly readable tuning
scale.

In operation, the
trimmers work admir-
ably, providing not
merely accurate ganging
over both wavebands,
but also a wide variation
in selectivity to suit all
requirements. Tuning
is truly a one -knob job.

The large knob on the left controls the
filament rheostat in the screen -grid -valve
circuit. The control of volume thus
obtained is completely satisfactory, the
strongest signals being reduced to inaudi-
bility if required.

The knob on the right is for controlling
reaction. This control must be treated with
respect, otherwise violent oscillation may
be produced. As a matter of fact, the
volume of many stations is so great that
reaction is not essential. There are still two
more controls, one on the left for wave -
changing, and the other on the right for the
on -off switch. This switch, like the wave -
change switch, has a fine mechanical action.

(Continued in third column of next page)
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THE HOW AND WHY OF TUNING-I

FIRST IDEAS ON TUNING
This is the first of a short series of articles on tuning, specially written for newcomers to Wireless.
Here the first ideas about tuning are presented. In the articles that follow Hotspot will deal

with all the difficulties about tuning that the beginner is likely to meet

-`,VERY listener who operates a wireless
set must know something about tun-

ing, for this is the process that enables one
station to be selected in favour of all the
others. So shall we think first of tuning as
a selecting process? Assuming we know
nothing of the action of tuning circuits, what
can we be sure of ? This at least; that when
the tuning dial is set at say 5o degrees, we
hear, say, London Regional; and that when
the dial is turned to, say, 3o degrees, we
hear another station, say, London National.
Suppose these are the readings of your set;
the natural question is whether these read-
ings are constant for all sets using that sort of
dial and tuned to those particular stations.

How the tuning dials of a transmitter and two receivers
may differ for the same wavelength

In other words, if Smith buys a set with
a zoo -degree dial and Brown buys another
make of set also with a zoo -degree dial, will
both buyers log London at the same degree
point on the dial? The chances are that
this will not happen. Here is the first
puzzle of the radio novice; for if the London
station transmits on 356 metres, why does
its logging point vary according to the set?

Capacity and Inductance,
The answer is simple. Tuning is made

up of two things; one is capacity, and the
other is inductance. We shall have to
study these two ingredients in detail, but
just now let us see how the knowledge that
tuning is made up of them helps to solve
the puzzle just created.

When a transmitter decides to send out
its programmes on a certain wavelength, its
tuning circuit has to be adjusted to that
wavelength by choosing suitable values of
inductance and capacity. If we call the
inductance L henries and the capacity C
farads, the expression LC gives us the oscil-
lation constant of the tuning circuit. With
a given LC value, we can find the corres-
ponding wavelength by the equation
Wavelength =- 62.8 ,I=C

From this we can now see that the wave-
length of a tuning circuit can be made up of
various proportions of inductance and

capacity. If we want to use only a small
amount of inductance, the capacity will
have to be greater than if we want to use a
large amount of inductance. This is
obvious if we remember that wavelength
depends on the LC or oscillation constant of
the tuning circuit.

The transmitter will choose a combination
of inductance and capacity to produce the
wavelength assigned to it. But in the light
of our knowledge of LC we can now see that
to make the receiver respond to this wave-
length does not necessarily mean that the
same amount of inductance and the same
amount of capacity must be used at the
receiver as at the transmitter.

So the puzzle of why
Smith's set may be
adjusted to a different
dial setting from
Brown's is solved. For
if one set does differ from
another it simply means
that the proportion of
inductance to capacity
differs slightly in one set
from the other. The set
that employs the greater
capacity to tune to the
wavelength in question
records the bigger dial
reading, because the
dial of the set controls

the -variable condenser and that is the
component providing the capacity of the
tuning circuit. The reason one set has
to use more capacity to tune to a given sta-
tion than another set is that the first set has
less inductance in its tuning circuit than the
second set.

The Correct Combination
As a matter of passing importance, we

should note that for any given wavelength
there is an optimum combination of induc-
tance and capacity for the tuning circuit.
But as we are contending with dozens of
wavelengths, for the dozens of stations
picked up on the average modern set, it is
obvious that this optimum combination
will not always be obtained, especially if we
remember that only the capacity of the
tuner is varied and not the inductance,
which remains fixed.

The transmitter is 'concerned with only
one wavelength, and that is his own.
Therefore he chooses the optimum combina-
tion of inductance and capacity for his
tuning circuits. This combination may be
quite different from the receiver. But the
oscillation constant or LC value will be the
same.

We have, in this preliminary article,
talked glibly of inductance and capacity,
without troubling how these two ingredients

,of tuning are obtained. The mechanics of
tuning will be discussed in the next article,
when some first principles of inductance
and capacity will be explained.

HOTSPOT.

"MULLARD 1932 THREE-VALVER"
(Continued from preceding page)

My tests of the completed kit were done
at Streatham Hill, some twenty miles from
Brookmans Park. The aerial was 6o ft.
long. London National was maximum at
27 degrees, but was eliminated at 25 and
31 degrees. This powerful local station was
therefore cut out in six degrees, which is
very good for a three-valver. The result is
all the more remarkable in view of the fact
that selectivity of this order does not, in
this set, cut down the volume of the more
distant stations. London Regional, maxi-
mum at 53, had a spread of only five
degrees.

On the long waves, Daventry was tuned
in at 74, and had a total spread of only ten
degrees. Because of this, I got Radio Paris
and Eiffel Tower clear of interference.

I must mention that with the instruction
sheet is provided a long list of approximate
dial readings. Most of the well-known
foreigners are included. My log points
were within two degrees of all the stations
listed, so I can congratulate the makers of
the coils on the accuracy of the windings.

Here are a few of the many stations tuned
in during my tests. Brussels No. x at 86;
North Regional, 8o; Rome, 72; Stock-
holm, 71; Toulouse, 59; Strasbourg, 47;
Brussels No. 2, 44; and Hilversum, 37.
These merely indicate the distribution
of wavelengths round the dial, for alto-
gether, after an hour at the dial, I logged
thirty-one stations on the medium band;
this log was in no small measure due to the
very selective tuning, which enabled many
stations usually blotted out on three-
valvers to be heard clear of interference.

The pentode output valve, a Mullard
PM22, takes quite a lot of anode current,
but the amplification is well worth it and
quality is pleasing, as I proved by connect-
ing up to the Mullard kit a moving -coil loud
speaker having a suitable self-contained
output transformer.

There is much more I could say of this
new Mullard Kit Set,, but I have already
exceeded my space, so all I can do is to
advise readers interested in kit sets to apply
for further details. A great set !

SET TESTER.

The latest agitation among a section of
Scottish listeners is that there is only one
remedy to meet the needs of broadcasting
north of the Border, namely, an indepen-
dent Scottish broadcasting company.
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S0 many new valves have been produced

by the valve makers during the last few
weeks that the amateur may well be excused
for some bewilderment. In this article I
am referring briefly to the outstanding
valves in each of the leading makes. Those
interested in any particular valve should
write to the makers for further details.

Cossor and Mazda Valves
I am interested in several of the new

Cossor types. Altogether, there are nearly
seventy valves in the new Cossor range!
The 2 -volt screen -grid Cossor valve, type
22oSG, has the very low inter -electrode
capacity of .00t-micro-microfarad.
believe the Cossor makers were the first to
tackle the lowering of the self -capacity of
screen -grid valves. The result of this
reduction should mean greater sensitivity,
if due attention is paid to the rest of the
design.

Another interesting Cossor valve is the
2 toDet, which can be obtained with a
Metallised bulb.

The Cossor 23oXP is a power valve with a
mutual conductance of 3. This valve gives
a large output with considerable sensitivity.
For average output requirements, I draw
attention to Cossor 22oP/A, which, with its
mutual conductance of 4, provides appre-
ciable low -frequency amplification.

In the Mazda range, the 2 -volt pentode,
known as the Mazda Pen 220, is likely to
attract the amateur's attention. This'
valve, with 120 volts on the anode, and the
same voltage on the screen, passes only

By ALAN HUNTER

5 milliamperes, with a grid bias of -4.5
volts. The undistorted power output is
25o milliwatts. This is a fine valve for
portable sets, because it gives just enough
output for portable requirements and cer-
tainly does not run down the high-tension
battery very rapidly.

Another interesting Mazda valve is the
HLz, which should make a good detector,
even with power -grid values. The amplifi-
cation factor is 32 and the impedance is
21,000 ohms. The mutual conductance is,
therefore, 1.5. A very sensitive detector, I
should say.

Then we have the Mazda L2, which is
specially designed as a power grid detector.
This valve will handle a large signal input
without distortion. The amplification fac-
tor is ro, which is remarkable because the
impedance is only ro,000 ohms, indicating a
mutual conductance of almost 2. As the
Mazda L2, with 12o volts on the anode,
passes 3 milliamperes, one would need to
choose the low -frequency coupling following
the detector with care. Probably with
cheap transformers the resistance -feed
method would be advisable.

The. Marconi and Osram Ranges
There are so many valves of distinction in

the Marconi and Osram ranges that I can
but refer to a few I have already tried or
heard working. The Marconi VMS4 is the
first " variable -mu " valve to be introduced
in this country. The Americans have been
using these valves for a year past, and I am
glad to know that our valve makers have

A single -valve short-wave transmitter which will be on the stand (No. 246) of the Radio
Society of Great Britain at the forthcoming Exhibition

appreciated the advantages of the variable -
mu construction.

When I explain that the negative grid
bias applicable to the Marconi VMS4 is from
t1/2 volts to 4o volts, some idea of its func-
tion is at once gained.

The purpose of this valve, which has an
indirectly heated 4 -volt I -ampere filament,
is to provide a non -distorting variation in
volume by making the sensitivity of the
valve vary according to the input voltage
applied to it. If a large input is applied,
and the grid is suitably biased, the sensitiv-
ity of the valve is reduced without altering
the characteristics in any other way. With
this valve, a potentiometer control of the
screen current provides a really satisfactory
volume control for A.C. sets.

Another,. new Marconi valve is the MS4B,
a 4 -volt A.C. type, with an amplification
factor of 1,120. As the impedance is only
350,000 ohms, much of this tremendous
amplification is actually obtained. As
readers probably know, high magnification
factors with high impedances do not result
in appreciable increase in sensitivity,
because the impedance of the tuned circuit
connected in the anode circuit of the valve is
so much lower that only a very small part of
the amplification is tapped off. The new
MS4B is, therefore, welcome, because it
achieves its high amplification factor with a
relatively low impedance.

D.C. Valves
A range of Marconi valves (also produced

in the Osram range, of course) that is sure to
attract a great deal of attention is the D.C.
mains group, consisting of screen -grid,
detector, low -frequency and pentode types
having 16 -volt filaments which pass only
.25 -ampere current.'

A pentode has been chosen for the power
valve in this D.C.-mains range because,
with the limited maximum voltage of zoo
or, at the most, 25o, you can get more A.C.
watts output from a pentode than from an
ordinary three -electrode power valve.
Another reason for using the pentode in the
D.C. mains output is that it needs only
to volts grid bias instead of the 3o volts for a
three -electrode power valve of correspond-
ing power output. As volts gained for grid
bias in a D.C. mains set are volts lost for the
anodes of the valves, the low grid -bias
voltage required for this Marconi pentode is
an obvious advantage.

(Continued at foot of next page)
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For the Newcomer to Wireless :
THE SHORT

WAVES
I AM thinking of making up a short-

wave set and I am wondering what
type you would recommend.

One thing about the short waves is
that when conditions are good their
transmissions come in so powerfully
that the simplest apparatus suffices.

By " simplest " you mean?
Nothing more than a two -valve set,

consisting of a detector followed by a
transformer -coupled note -magnifier.

What will such a set do ?
If conditions are good it will give you

telephone reception of literally scores of
broadcasting stations from all parts of
the world and loud -speaker reception of
quite a number of them. I have often,
for example, had PLF in Java, W2XAL
and W2XAD, PCJ, and Doerberitz
(AFK) at good loud -speaker strength
with such a combination.

Then is that the ideal short-wave
set?

From the point of view of economy it
certainly is, but if you are prepared to
spend just a little more you can make it
far better. Even the finest short-wave
set, though, need never be an ambitious
affair.

What improvement are you going to
suggest?

The use of a screen -grid valve as high -
efficiency amplifier in front of the
detector.

But I thought that it was almost
impossible to obtain any appreciable

high -frequency amplification on the very safely say that its presence brings about
short waves. a very great improvement by reducing

hand -capacity effects very considerably.
Does it really amplify?
It doesn't, of course, give quite the

magnification that you will find on the
broadcast or long wavebands, but it
certainly does amplify on the ultra -
short waves.

To what extent ?
Well, you will find that if there is a

station from which withOut it you can
obtain reception only by being on the
very verge of oscillation, speech and
music are well heard when the screen -
grid valve is in use with the reaction
coupling considerably slackened.

And just what does that mean?
It means that you get far better

quality in your long-distance reception
and that you haven't got to do the
minutely fine tuning that is often
necessary in short-wave sets with no
kind of high -frequency amplification.

Would you rather have a screen -grid
stage than a second note -magnifier ?

Certainly I would, for if hand capacity
effects are bad with a single note-mag.
stage, they are far worse if you use two
without an S.G. valve.

What then is the ideal short-wave set ?
A four-valver with a screen -grid high -

frequency amplifier, a grid -leak -and -
condenser detector, and two note -
magnifying stages so arranged that you
can use one or both at will.

People used to believe this, but
nowadays practical results show that
appreciable amplification can be obtain-
ed by means of the screen -grid valve used
in a suitable circuit. And the S.G. valve
has another very big advantage.

What's that ?
Just this. If you use a detector

coupled straight to the aerial you are
almost certain to be bothered by hand -
capacity effects when you get below
about 25 metres. No matter what you
may use in the matter of screening or
filter circuits and so on, you will find
that these effects occur.

What exactly do you mean ?
Well, as your hands approach the

tuning condensers, for example, you
may find that the tuning varies. Often,
too, if you pinch the telephone leads
between the forefinger and thumb of one
hand you will find either that the set
howls or that the station that you were
hearing disappears. Again, moving
your head whilst you are wearing the
telephones may vary the tuning quite
a lot. There are few things more annoy-
ing than a set whose tuning alters if you
move to light a cigarette, or which
howls at you if you touch a metal ash-
tray on the table.

What does the screen -grid valve do ?
In most cases it eliminates all this

kind of thing and in every case we may
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" THE NEW VALVES AND YOUR
SET "

(Continued from preceding page)
Another big point in favour of the new

Marconi (and also Osram) D.C. mains valves
is that as the filament current is only
.25 -ampere, the total power consumption on
a 200 -volt supply of a group of these valves
connected in series is only 5o watts, instead
of the 200 watts required with I -ampere
filaments. The characteristics of the Mar-
coni and Osram D.C. valves correspond
exactly with the A.C. valves. This will
prove a great convenience in changing from
D.C. mains to A.C. mains.

As might be expected, the Mullard range
is notable for many improvements in exist-
ing types and for the introduction of several
new valves. A fairly new Mullard valve
that readers may not yet have tried is the
PMiHL, an excellent detector, with an
impedance of 18 500 ohms. The well-
known Mullard PM2DX, which was, I
think, the first special detector introduced,
has been improved so much that its fila-
ment -current consumption is now only
.a -ampere instead of .2 -ampere.

The Milliard PM2A is a power valve of
special use in portables and small sets. The
amplification factor is 12.5. I recently tried
another newcomer to the Mullard range,
namely the PM2o2. This is a really good
super -power valve in the 2 -volt class. Its
impedance is 2,000 ohms and its amplifica-
tion factor is 7, indicating a mutual con-
ductance of 3.5. The filament -current con-

sumption is quite moderate, being .2
ampere, and with a double -capacity high-
tension battery this valve can be economi-
cally run.

Among Mullard A.C. mains valves, I must
mention the Mullard 904V, which has the
tremendous amplification factor of 85 !
This should prove an excellent valve in sets
where the first valve is the detector, and
consequently where the input to the detec-
tor is fairly small. Another Mullard A.C.
valve is the Pen4V, an indirectly heated
pentode. This will give a power output
comparable with the Mullard o54V, the
indirectly -heated three -electrode power
valve, only with a much smaller signal
input.

Osram Developments
As is well known, valves in the Osram

range are also available in the Marconi
range, -so readers already have an indication
of Osram developments. I should mention
the Osram PT4, which is a 4 -volt I -ampere
directly -heated pentode, providing an undis-
torted power output of 6 watts.

The filament is directly heated. This is
an advantage in A.C. sets where all the other
valves are indirectly heated, for the pentode
then draws anode current as soon as the set
is switched on and so prevents a high
voltage accumulating On the high-tension
output condenser.

For super -het. enthusiasts, the Osram
DG2 will prove of special value. This is a
double -grid valve, with a 2 -volt .2 -ampere

filament. The anode voltage is 25 and so is
the screen voltage. The amplificatioa factor
is 4.5 and the impedance is 3,75o ohms, so
the good slope of 1.2 is indicated.

Two new mains rectifiers are included in
the Osram range. The Osram, U12 pro-
vides a maximum current of 120 milli-
amperes with 35o volts on each of its anodes.
The Osram U14 also provides 120 milli-
amperes, but with goo volts on each of the
anodes. Both these rectifiers have 4 -volt
directly heated filaments taking 2.5 amperes.

Very few additions have been made to the
Eta range, but this is natural, as Eta valves
have only recently been introduced into
this country. As most readers know, there
are Eta valves for 2 -volt accumulators and a
series for A.C. mains operation. I am told
that a complete range of Eta valves is about
to be introduced for American sets sold in
this country. There will be six different
American types.

The Eta BW6o4 is a new 2 -volt small
power valve, taking .2 -ampere filament
current. This will have an amplification
factor of 6 and an impedance of 4,000 ohms.
Then there is a new Eta full -wave rectifier,
to be known as D35oB. This will have a
50 -milliampere output and will thus be of
more general interest than the existing
Eta D38oB.

From the brief details I have been able to
give in this survey of the new valves, readers
can easily see what a lot of development and
research work has been going on among our
enterprising valve makers
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THE vaudevilles are improving in some

respects; but not in others. I strongly
criticise the tendency which comedians
have to make their visible audience laugh
by means of what they do rather than what
tim hear them say. It is a little irritating.

Sandy Rowan is still as good as ever,
but his patter is far ahead of his songs.
"Jenny Maclntyre" was about the only
one worth hearing the other night.

The ukulele is an invention of the Devil.
At least, I thought so when I heard it as
an accompaniment to Joan and Nancy
Allen -Brown. I liked their singing, but
the breathing of one of them was very
evident. She must have been a little too
near the microphone.

The Four Fayre Sisters, I expect, are
beautiful to look upon-but those concer-
tinas!

Tommy Handley, is of course, splendid.
His views on " The Passing of Summer"
were really funny. Please, can we have
more of him? However, I have one
complaint : his songs are not nearly as good
as his patter. Come on, Tommy ! Get
hold of some respectable lyrics; your last
song was not up to your previous patter!
You made an anticlimax. Did you know
that?

1 was very bored with Mabel Marks.
Her songs had not a good line in one of
them.

The scene at the end, where the Hulberts
were interrupted by a lady singer who
wished to sing in their stead, was misplaced;
it should have been in the Children's Hour.

The Temple Quartet is well worth
hearing. I thoroughly enjoyed their sing-
ing, especially the Morley motet. It is
altogether delightful to hear four men sing
so well together. Charles Hawkins is an
alto of the very first grade.

I listened to the organ at All Saint's,
Margaret Street, being played by Allen
Biggs. I thought his arrangements of
Couperin and Handel were delightful and
thoroughly suitable for a church organ,
which is more than I can say for some of
the arrangements I have heard. By
"arrangements" I mean works not origin-
ally written for the instrument.

As a Bach player, I fear I do not admire
Mr. Biggs. He made a sorry affair of the
" Great A -minor Fugue." Bach has bril-
liance; I wish some of the organists who
broadcast would realise it.

I feel inclined to be very critical on the
subject of the Foundations of Music. To
my way - of thinking, they should be
absolutely beyond reproach.

They may be for the few, and not for the
many; probably they will never be anything
else. But Foundations of Music is a very
lofty title, -if I may be allowed an expression
that seems a contradiction in terms.

matur Wz-rele.ss)

--VAUDEVILLE
Dale Smith was good, in the English

songs the night I heard him; his diction
was almost perfect. I am always grateful
when I can hear the words of a song.

Eleanor Toye, on the other hand, was not
quite good enough for 6.ao p.m. I am
sorry to put it quite so bluntly, but the
standard must be kept up. Honestly, I did
not think her singing up to what should be
Foundation standard.

I intend to watch the Foundations every
week and to complain loudly if any weak-
nesses appear.

I suppose Mr. James Agate must appeal
to business men. I had to switch him off,
not in anger against him, but in sorrow
that I could not appreciate the quality of
his remarks. I fear I shall never be a Big
Business man. All the same, he might
take the hint that his talks may possibly
miss some of his hearers, whereas it might
be the other way, and his hearers might
take care not to miss his talks.

I hope George Grossmith will continue
his chats on his experiences at Hollywood
for long enough. If he does go on, do not
miss him if you can avoid it. He is
fascinating. I thoroughly enjoyed every
moment of the only talk of the series I
have been able to hear.

Naturally, I have listened to some Proms.
I was very impressed with the Vaughan
Williams night. Did you hear "The
Wasps"? It is one of his best pieces of
programme music; that is to say, of music
written with a direct idea of imitating

An impression of W. A. Arnold, the
dulcimer soloist

something. Those fiddles buzzed a merry
buzz; the work is an extremely clever piece
of orchestral writing.

The "Flos Campi" suite contained some
perfectly beautiful passages for female
chorus, supported by a solo viola, played
by Bernard Shore. On the other hand, I
noted some rather harsh effects. I sincere-
ly trust Dr. Williams is not joining the
hyper -modernists. Steady, sir, please
Don't go Bolshie at your time of life !

Keith Faulkener sang the Vaughan
Williams songs splendidly. His diction
is so good that I want him to make it
unimpeachable. Come on, Keith ! You've
got good teeth ! Let us have every
syllable !

The Saturday -night Prom. was a bit
variable in quality. Harold Williams
possesses a fine voice, but I do not look
upon him as one of our most intelligent
singers. He made a dull show of the
Sullivan aria.

I admire Lauri Kennedy as a cellist. I
thought his tone extremely appealing.
Whether the work (by Boellmann) which
he played was worth playing is a matter
upon which I am not any too sure. Too
much repetition of a rather poor theme, to
my way of thinking; also, I became sick
of the key of A major.

I was interested in Dr. Dyson's setting
of Chaucer, but I do not know how the
unaccompanied parts sounded to you. I
was not so much in loge with Isabel Baillie's
voice that I wanted to hear her by herself.
However, the work has points in rhythm.

The great success of the evening was
Strauss' tone poem "Till Eulenspiegel,"
which seemed to send the audience mad.
I can always listen to Strauss, because he
has what so many modern writers lack-
scholarship.

Those of you who are anxious to appre-
ciate modernity in music had better watch
for Strauss. He makes a good beginning.

The Kursaal concert from Belgium on
the Sunday night was very disappointing
to me. The band played out of tune, for
one thing. I will be hanged before I will
listen to bad intonation in any symphony
orchestra.

I was none too stuck with the baritone,
for that matter. Still, we may have better
luck next time. I say that because one of
'the finest concerts I ever heard broadcast
came from that direction.

After an excruciating passage, played by
trumpets and trombones, I tuned in to
the other programme and caught Tom
Jones at work In Eastbourne. I rarely
hear him-not because I do not wish to,
but because he nearly always broadcasts
when I want to listen to something else.

He was very welcome; he at least played
in tune. I think he is deservedly popular.

WHITAKER-WILSON.
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In this brief survey of develop-
ments in the new season's
broadcast receivers, our con-
tributor, "Set Tester," indi-
cates the main essentials to be
noted by visitors to the Radio
Exhibition and by those con-
templating the purchase of a

new set.

0 0

A super -het of
neat design
-the Kolster-

Brandes

0 0

0

EVEN a world-wide depression has not
been able to suppress the enthusiastic
enterprise ofthe radio industry in this

country. This is not a pat on the back, but
just a plain statement of fact, as those who
visit the Radio Exhibition can surely prove
for themselves.

The outstanding aspect of 1932 radio is
the great cheapening of sets and components.
Some of the set prices are really startlingly
low. Many causes have contributed to this
reduction. Probably the industry is now
settling down to modern production
methods, which are designed to cut down
the cost of raw material and labour to a
bare minimum. Another factor is the great
faith of the radio industry in the response of
the British public. Then we cannot help
noting how the B.B.C. licence figures have

The chassis of an R.I. receiver of striking design
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The Cossor New Empire Kit Set-battery model

increased, so that at the time of writing the
four million mark is within sight. A con-
siderable proportion of this number of lis-
teners is interested in the purchase of wire-
less sets. Probably many have been wait-
ing only for the present time to see what
developments have been taking place during
the last year.

Well, I can assure all intending set -
buyers that this season's sets incorporate
the very latest ideas in circuit technique.
What is more important, these circuit prin-
ciples have been interpreted in a way that
will appeal to non -technical buyers. I
mean that the appearance of the new sets is
very much better than in previous years.
Improvements in the finish of cabinets are
most marked. The use of bakelite and kin-
dred materials for cabinets has also contri-
buted to the ityprovement in their appear-
ance.

I shall probably be doing readers the best
possible service if I indicate, first of all, the

A particularly neat set -the Varley Square
Peak Mains 4 -valuer
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general lines along which developments have
taken place. I would stress the appear-
ance aspect,because I know many set -buyers
have, in the past, been put off sets that
were technically sound simply because their
appearance was extremely crude.

Allied to the improved appearance is the
simplification in control. Many of the new
sets have a total of only three-knobs-one is
for tuning, and this is often operating three

Kolster Brandes
Radio - gramo -

phone

0

or four separate tuning circuits. The
second control is for volume, and the thirc'
control combines the functions of a wave -
change switching, power supply switching,
and gramophone pick7up switching:

The. reduction in the number of controls
in the new season's sets is bound to appeal
to non -technical set -buyers; who are apt to
be intimidated by the array of knobs that so
often characterised sets in the past. At
last the set -makers have awakened to the
necessity of doing something for the man in
the street in simplifying control. I mean A close-up of the H.M.V. radio-gramo-
the tuning dial is now more frequently cali- phone showing the record changer

brated in wavelengths than in so many
meaningless degrees. Of course, this wave-
length calibration is only possible in sets
that do not rely on reaction for high -
frequency sensitivity. Some of the more
outstanding sets have the additional
advantage of actual station calibrations,
which are surely the last word in tuning
simplicity. It is significant that the modern
set is designed for the reception not merely

The Tannoy All -electric Midget Receiver

of the local B.B.C. station, but of a con-
siderable number of foreign,stations.

Volume control has been more scientifi-
cally tackled this year, so that we can now
reduce the strength of local stations to a
modest output or, if necessary, to inaudi-
bility. In some of the sets this has been
achieved by the use of a local -distance
switch. The local -distance switch enables
the high -frequency sensitivity of the set to
be considerably reduced when the local
stations are being received. In thiS way
the danger of overloading the low -fre-
quency side of the set is avoided.

Some sets are content with just a vol-
ume control, but others include an auxiliary
control for tone. This usually takes the
form of a high -note filter, so that the effect
of increased bass -note reproduction is
obtained by suppressing high notes. Such
a tone control is also very useful in cutting
down the annoyance of a high -note hetero-
dyne whistle, created by a station working
too closely to the frequency of the station
required.

0

0 0

It is claimed
that over 90
stations can be
received on the
H.M.V. 9 -valve
super -het self
record - chang-
i n g radio -
gramophone

O

0
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The third control, combining the different
switching functions needed in the modern
set, is a welcome improvement. After all,
it is a' comparatively simple mechanical
development to combine coil -switching and
pick-up switching under one knob.

When we come to consider circuit develop-
ments incorporated in these new sets, there
is a great deal to talk about. Whereas last
year the aim common to all set -makers was
the production of a straight three-valver for
A .C. mains operation, this year there is a
much greater diversity of endeavour, The

H.M.V. 4 -valve Table Radio -gramophone for
mains operation

past season has shown the inadequacy of the
average three-valver with two straight-
forward tuning circuits to cope with modern
conditions in the ether.

I am glad to see that set -makers have
taken a lead from the amateurs in incorpor-
ating band-pass tuning in sets with only one
stage of high -frequency amplification. But
the set -maker has gone even farther. I
mean there are many sets now with two effi-
cient stages of high -frequency amplification,
employing three or more separate stages of
tuning. The resulting improvement in
selectivity and sensitivity has to be heard to
be appreciated. Apart from the increased
selectivity of three and four-valvers, this

H.M.V. pick-up and control for use with
portable gramophone

year is noticeable for the introduction of
several sets employing the super -heterodyne
circuit, which was undoubtedly popularised
in this country by the AMATEUR WIRELESS
and Wireless Magazine super-hets designed
by W. James.

On the low -frequency side, sets have been
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just a plain statement of fact, as those who
visit the Radio Exhibition can surely prove
for themselves.

The outstanding aspect of 1932 radio is
the great cheapening of sets and components.
Some of the set prices are really startlingly
low. Many causes have contributed to this
reduction. Probably the industry is now
settling down to modern production
methods, which are designed to cut down
the cost of raw material and labour to a
bare minimum. Another factor is the great
faith of the radio industry in the response of
the British public. Then we cannot help
noting how the B.B.C. licence figures have
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increased, so that at the time of writing the
four million mark is within sight. A con-
siderable proportion of this number of lis-
teners is interested in the purchase of wire-
less sets. Probably many have been wait-
ing only for the present time to see what
developments have been taking place during
the last year.

Well, I can assure all intending set -
buyers that this season's sets incorporate
the very latest ideas in circuit technique.
What is more important, these circuit prin-
ciples have been interpreted in a way that
will appeal to non -technical buyers. I
mean that the appearance of the new sets is
very much better than in previous years.
Improvements in the finish of cabinets are
most marked. The use of bakelite and kin-
dred materials for cabinets has also contri-
buted to the ityprovement in their appear-
ance.

I shall probably be doing readers the best
possible service if I indicate, first of all, the
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general lines along which developments have
taken place. I would stress the appear-
ance aspect,because I know many set -buyers
have, in the past, been put off sets that
were technically sound simply because their
appearance was extremely crude.

Allied to the improved appearance is the
simplification in control. Many of the new
sets have a total of only three-knobs-one is
for tuning, and this is often operating three
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or four separate tuning circuits. The
second control is for volume, and the thirc'
control combines the functions of a wave -
change switching, power supply switching,
and gramophone pick7up switching:

The. reduction in the number of controls
in the new season's sets is bound to appeal
to non -technical set -buyers; who are apt to
be intimidated by the array of knobs that so
often characterised sets in the past. At
last the set -makers have awakened to the
necessity of doing something for the man in
the street in simplifying control. I mean A close-up of the H.M.V. radio-gramo-
the tuning dial is now more frequently cali- phone showing the record changer

brated in wavelengths than in so many
meaningless degrees. Of course, this wave-
length calibration is only possible in sets
that do not rely on reaction for high -
frequency sensitivity. Some of the more
outstanding sets have the additional
advantage of actual station calibrations,
which are surely the last word in tuning
simplicity. It is significant that the modern
set is designed for the reception not merely
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of the local B.B.C. station, but of a con-
siderable number of foreign,stations.

Volume control has been more scientifi-
cally tackled this year, so that we can now
reduce the strength of local stations to a
modest output or, if necessary, to inaudi-
bility. In some of the sets this has been
achieved by the use of a local -distance
switch. The local -distance switch enables
the high -frequency sensitivity of the set to
be considerably reduced when the local
stations are being received. In thiS way
the danger of overloading the low -fre-
quency side of the set is avoided.

Some sets are content with just a vol-
ume control, but others include an auxiliary
control for tone. This usually takes the
form of a high -note filter, so that the effect
of increased bass -note reproduction is
obtained by suppressing high notes. Such
a tone control is also very useful in cutting
down the annoyance of a high -note hetero-
dyne whistle, created by a station working
too closely to the frequency of the station
required.
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The third control, combining the different
switching functions needed in the modern
set, is a welcome improvement. After all,
it is a' comparatively simple mechanical
development to combine coil -switching and
pick-up switching under one knob.

When we come to consider circuit develop-
ments incorporated in these new sets, there
is a great deal to talk about. Whereas last
year the aim common to all set -makers was
the production of a straight three-valver for
A .C. mains operation, this year there is a
much greater diversity of endeavour, The
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past season has shown the inadequacy of the
average three-valver with two straight-
forward tuning circuits to cope with modern
conditions in the ether.

I am glad to see that set -makers have
taken a lead from the amateurs in incorpor-
ating band-pass tuning in sets with only one
stage of high -frequency amplification. But
the set -maker has gone even farther. I
mean there are many sets now with two effi-
cient stages of high -frequency amplification,
employing three or more separate stages of
tuning. The resulting improvement in
selectivity and sensitivity has to be heard to
be appreciated. Apart from the increased
selectivity of three and four-valvers, this
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year is noticeable for the introduction of
several sets employing the super -heterodyne
circuit, which was undoubtedly popularised
in this country by the AMATEUR WIRELESS
and Wireless Magazine super-hets designed
by W. James.

On the low -frequency side, sets have been
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"WHAT NEXT SEASON'S SETS WILL BE LIKE" (Continued from preceding page)
improved out of all recognition, because
power output valves are now so much
better. Sets with an undistorted power
output of 2 or 3 watts are quite common,
compared with the 1/2 -watt of last year.
With some power in hand, the latest sets
naturally give much better quality repro-
duction than when the output is pushed to
the limit.

As my space is fairly limited, .I can give

Among the new
radiograms is this
fine Tannoy instru-
ment. Senior and
Junior models are

available

only a few details of actual sets examined,
but readers can rest assured that during the
coming season I shall, in the Sets of Dis-
tinction feature, deal faithfully with all the
worth -while sets of the season. One of the
biggest firms is, of course, the General
Electric Company, Ltd., which has pro-
duced a complete new range of low-priced
sets for the new season. I am particularly
impressed with the Gecophone A.C. four-
valver; price 20 guineas. This has two
high -frequency stages and the three tuning
circuits are operated by a single control
mounted on the side of the cabinet. The
dial is" calibrated in wavelengths. A set
that i5 bound to appeal to the listener of
moderate means is the Gecophone three-
valver for A.C. mains operation with self-
contained loud -speaker. For those want-
ing a de -luxe installation, the new Geco-
phone radio gramophone, with inductor
dynamic or moving -coil speaker, will, no
doubt,' be considered.

In the Columbia range is an inexpensive
two-valver that should make quite a stir at
the Exhibition. This sell -contained set is
only 5, complete with valves, loud -speaker,
and all the necessary batteries. One of the
new Columbia sets likely to appeal to a wide

market is the pedestal model 333, price 29
guineas. . This set is for A.C. mains opera-
tion, and includes three screen -grid valve
stages. The Columbia radio -gramophone
range has been augmented with two further
models.

Incorporated in the Varlev four -valve
mains set are the now well-known Valley
Square Peak tuning coils. There are two
stages of high -frequency amplification and
the tuning control operates a calibrated dial
marked in wavelengths. The volume con-
trol also works the gramophone pick-up
switch.

A New Station Indicator
An outstanding feature of the new, Flico

range of sets, make by E. K. Cole, Ltd.,is the
Ekco station indicator. This patented
device consists of a combined tuning con -

This is the new A.C.-operated radio
gramophone produced by the General

Electric Co., Ltd.

trol, station indicator, wave -change, and
radio gramophone switch. A pointer
moves round a large scale, marked in actual
stations, fitted round the periphery of the
moving -coil loud -speaker fret. I think the

Ekco Consolette model RS3, which includes
foul valves, will prove very popular, for its
price is only 24 guineas.

Kit sets in all the leading makes are
greatly improved this season. The Mul-
lard, Osram. and Cossor kits are all very

-fine three -valve sets for the amateur A
newcomer to the kit -set market is the
British Zonophone Co , Ltd., who are
bringing out a three -valve kit set at the
extremely moderate price of 6 guineas,
including three Marconi valves and the
Marconiphone cone loud -speaker chassis.
The Zonophone kit set is a product of the

The Kobra
Junior, one of
the later table
type sets pro-
duced by Kol-
ster Brandes
and incorpor-
ating the new

chassis

H.M.V. Research Laboratories, but it will
be marketed by all the Zonophone record
dealers.

Another sensationally priced set is the
new Lotus all -mains three-valver, with
self-contained moving -coil loud -speaker.
This is only 14 guineas.

The H.M.V. Range
The H.M.V. range of sets is calculated to

increase the prestige of our radio industry
in no small degree. One of the most inter-
esting of the H.M.V. products is the table -
model radio gramophone. which will sell at
the popular price of 29 guineas. Included
in the H.M.V. range is a de -luxe radio
gramophone with a nine -valve super -het
circuit, but the man of moderate means is
also catered for with some very inexpensive
H.M.V. sets.

Value for money is the key -note of all the
sets I have examined or heard about this
season. In general, I think I am right in
saying that set -buyers will this year get at
least 5o per cent. more for their money
than last year. This is a remarkable tri-
bute to the energy and confidence of the
British radio industry.

FROM SCOTTISH " B.H."
THE first of the public concerts to be

held in the big studio of Scottish
Broadcasting House during the winter
season will take place on September 25.
The B.B.C. intends to open this season
with a good light concert of the variety
type, and this will be presented by the
Rad/optimists. The stage at Scottish
Broadcasting House is peculiarly suited for
variety programmes. It is wide, but not
very deep, and can take a large number of
singers ranged in a single line or against
the deep black curtain, which shows up
the strong contrast of the figures in their
coloured 'garments. The first part of this
concert will be broadcast; the rest of the
concert will be intended only for those
present in the studio.

OUR EXHIBITION SET
"A.Nv'S" star exhibition set this

. year bears the appropriate
title "The Olympian Three." First details
will be given next week, but an "A.W."
Correspondent who was present at final
tests of this new receiver a few days agO
says most emphatically that in performance
it is a real winner. Stations came rolling
in, and the selectivity was bettered only
by a set of the six -valve "Century Super"
calibre.

A COMPLETE GUIDE
TO THE SHOW IN

NEXT WEEK'S "A.W."

A CANDID OPINION
"THE. B.B.C. attempt to force upon

1 country children the actor's English
of Savoy Hill will fail, I am glad to say.
Detached observers must be interested to
note the increasing tendency on the part
of the B.B.C. to interfere in what does not
concern it. Let it stick to its role of enter-
tainer, and continue to delight our ears
with frightful lumps of Bach and our
intellects with patronising lectures by
cranks on subjects that nobody under the
canppy of Heaven cares twopence about.
" Beachcomber " in the Daily Expres:.

LET "A.W." SOLVE YOUR
WIRELESS PROBLEMS.
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Mr. Kendall will be
in attendance daily at
our Stand No. 6,
National Radio Ex-
hibition, Olympia.

at
your

command

PL/tdoli
now Chief Engineer,
Ready Radio
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Mr. Kendall's
services are at
the command of
every Ready Radio

customer
As still further proof of our aim to maintain an unrivalled
service, both before and after sales, we have now taken
on the full time services, as our Chief Engineer, of Mr. G.
P. Kendall, B.Sc., for many years the well-known Chief of
Research for "Popular Wireless" and "Modern Wireless."
* When you buy Ready Radio Kit Components you are defi-
nitely assured that they are the finest possible for their
particular job. Mr. Kendall is your surety. Every Ready
Radio Kit Component is chosen by him only after sub-
mission to stringent laboratory and broadcast tests. And
again before despatch, they are tested and passed under his
personal direction.
* Should you ever be in difficulties with your set you can
avail yourself of his wide and experienced technical know-
ledge, FREE. Mr. Kendall controls the new Ready Radio
Technical Department, formed mainly for the purpose of
helping you out of your radio troubles.

THE £3 3s. FOUR THE CENTURY SUPER

KIT A
(lndess

cabai ls
lves 2112

II

I I
a - II

or 12 equal monthly instalments of 6 6

KIT B
(With .(5
valves) Ki 18 : 6

or 12 equal monthly instalments of 11/ -

OVERSEAS
Everything Radio can be supplied
against cash. In case of doubt
regarding the value of your order,
a deposit of one-third of the approxi-
mate value will be accepted and the
balance collected by our Agent upon
the delivery of the goods. All goods
are very carefully packed for export
and insured. All charges forward.

KIT A £6 : 18 : 6
(Less Valves and Cabinet but in- 2/8eluding Wound Frame aerial.)
or 12 equal monthly instalments of

KIT B £10 : 14 : 6
(III,luding Valves, Wound Frame
.Serial, but less Cabinet.)
or 12 equal monthly instalments of

KIT C £11:9:6
(Including Valves, Cabinet and 21/0Wound Frame Aerial.)
or 12 equal monthly instalments of

valves, cabinet and
wound frame aerial,
ready for use and aerial tested.
or 12 equal monthly instalments of 26/6

Completely assembled with £14I0°0

TO INLAND CUSTOMERS
Your goods are despatched Post
Free or Carriage Paid.

IMMEDIATE DESPATCH ORDER FORM
To-READY RADIO, LTD.

159 Borough High Street, London Bridge S.E.1
Tel. Nos.-Head Office Lee Green 5678; Shotcroonts . Hop. 3000. 'Grams: Readirad, Sedist.

CASH ORDER Please despatch to me at once the goods specified
for which I enclose payment in full of

C.O.D. ORDER Please despatch to me at once goods specified for
which I will pay the suns of

EASY PAYMENT ORDER Please despatch my Easy Payment order for
the goods specified for which 1 enclose first

deposit of

£

Name '

Address

requiredK)t
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ON MY WIRELESS DEN

Rating Resistances
RESISTANCES and other similar parts,

such as potentiometers, are usually
rated to carry a given maximum value of
current.

If this value of current is exceeded, heat-
ing occurs and may damage the component
and eventually lead to further damage in
the set.

Heating depends upon the square of the
current passing and, of course, upon the
freedom with which heat is radiated or
carried away. Thus if the part carrying
current is enclosed in a confined space it is
much more likely to heat up than when it is
in a well ventilated position.

This must be remembered when arrang-
ing parts. Take flexible resistances as an
example. If these are working with the
maximum value of the current flowing and
they are arranged above the baseboard of
the set, they will probably remain cool.
But if they are tucked away below the
baseboard they may well become hot and
eventually break down.

I have had a number of instances in which
the resistances would not carry the rated
current without becoming hot. The better
makes are satisfactory in this respect, but
some types will only just carry the rated
current.
Choosing a Condenser

Fixed condensers of the non -inductive
type are usually to be preferred to the
ordinary rolled paper patterns, for the
reason that their impedance is lower.

When we connect a condenser in a high -
frequency circuit we usually want the
impedance to be as low as possible. In a
condenser there is, naturally, principally
capacity, but there is also resistance and
inductance. The resistance may not amount
to much and the inductance may be small,
but still, these factors affect the impedance.

A good condenser should be connected
with short wires between the two points
across which the currents are to be carried.

Thus in the case of a screen -grid valve
the condenser should be joined -between the
screen grid and the filament or cathode
terminals at the valve holder rather thari to
other parts in the circuit.

By-pass condensers in the detector Cir-
cuit, too, are :best, arranged- when they
are wired directly between the contacts -on
the valve holder:. Paper.condensers on the
whole, are satisfactory, but sometimes. a
faulty one is issued. It is, therefore, a good
idea to try another if the expected -fesults
are not obtained.
Tendency to Howl

Troubles. such as a' tendencjeto-hovvling

WEEKLY TIPS -
CONSTRUCTIONAL AND THEORETICAL

and instability may often be traced to the
position of a high -frequency choke.

If this is near the grid condenser or other
part included in the high -frequency circuit,
petuliar effects may be obtained. Owing to
its size, there may well be a fairly large
electrostatic coupling between the choke
and other part; with the result that the
stability is affected.

It is easy enough to make a screen for a
choking coil and to place it round the choke
but not too close to it. The screen should
be earthed.

If an improvement is found when the
screen is added, a permanent one may be
fitted and be screwed down. There is always
the chance that couplings will occur, and
high -frequency chokes, like tuning coils,
could well be screened.

How Much Reaction ?
It is sometimes thought that reaction will

compensate for a poor tuning coil. This
is not true.

If you compare the results obtained using
a good coil and a poor one, both having
reaction, you will soon decide in favour of

A tapped coil enables the aerial damping
to be varied

'

the good coil: The selectivity is, without
doubt, better and signals are stronger.

NEXT WEEK :
A COMPLETE GUIDE

TO THE

EXHIBITION

VA/VES.
I suppose that not many people actually

compare coils in this way. With the good
coil the aerial can be connected nearer the
earth end. If tappings are provided as in
the accompanying diagram you can easily
note the effect of taking the aerial to the
various points.

Selectivity and signal strength both vary
when the tapping point is changed. Full
advantage is not taken of this. Aerials
vary in their characteristics and the best
pOint for one aerial is not the best for a
different size of aerial.

Further, one ' amateur may be preparea
to sacrifice a little strength in order to gain
in selectivity, whilst another may prefer the
maximum strength. The reaction coil
should be wound near the end of the aerial
coil 'connected to earth. No more turns of
wire should be included in the reaction coil
than are necessary for full reaction to be
obtained.

Battery Connections
I do not use many dry batteries, but I

often notice that the connecting sockets
vary greatly in size.

The plug fits tightly in some sockets and
loosely in others. Battery makers ought to
take greater care. There appears to be too
great a variation in the size of the sockets
and no one wander plug will fit them all.

Noises from Condensers
Tuning condensers used in circuits pro-

viding considerable magnification ought to
be so well made that noises do not occur.
There must be a satisfactory contact
between the moving set of vanes and the
connecting terminal. -

In some condensers the contact is not
positive enough, with the result that the
resistance varies slightly as the condenser
is turned. This variation in the resistance
produces noises during timing.

Sometimes a noise can be traced to a
loose screw provided for the purpose of
holding clown the pig tail. In other con-
densers the pig tail is of bare wire, and as
the moving vanes are turned, parts of the
pig tail rub together. This also will produce
noise when the set is a sensitive one..

Tracing a Hum
A common cause of hum in alternating -

current mains sets is a poor contact in a
valve holder. In particular, the grid -pin
must make a good contact with its socket.

The detector valve position is usually the
most sensitive, so that special care must 1,3
taken that the pins of this valve make
good contact with the sockets in the
holder -7-
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The choice of ex arts

OLYMPIA
National Hall
Ground Floor

STAND 19

TELSEN BAKELITE DIELECTRIC CONDENSERS
These Condensers arc of a new and improved type and of
exceptionally compact dimensions. The moving vanes, which are
interleaved with finest quality bakelite, are keyed on to the spindle
so that they cannot be pushed out of line, and theie is a definite stop
at each end'of the travel. The connection to rotor is made by means
of a phosphor -bronze pigtail so that there is no crackling due to
rubbing contacts. The connection to the stator vanes is absolutely
positive-a very important point.
Telsen Bakelite Dielectric Differential Condenser-.

Made in capacities of .0001, .00015, .0005 Price
Telsen Bakelite Dielectric Reaction Condenser-

Made in capacities of .0001, .00015, .0003 Price
Made in capacities of .0005, .00075 ... Price 2;6

Telsen Bakelite Dielectric Tuning Condenser-
Made in capacities of .0003, .0005 Price 2j-

TELSEN LOGARITHMIC VARIABLE CONDENSERS
The Telsen Logarithmic Variable Condenser is of robust construction
and high insulation. The H.F. losses are very low and the frame is
braced at three points, so that the possibility of distortion and short
circuiting is negligible. Substantial terminals are provided with
alternative connection to the stator.
Telsen Logarithmic Variable Condenser-

Made in capacities of .0005,.00035,.00025. Price
TELSEN PRE-SET CONDENSERS
These Condensers have been carefully designed to give proper
separation of vanes Mien the adjustment is unscrewed, which results
in a very low minimum capacity, giving a wide range of selectivity
adjustment when used in the aerial circuit.
Telsen Pre-set Condenser-

Made in capacities of :
Maximum capacity Minimum Capacity

.002 .00025 ... Price
.001 .00004 ... Price
.0003 .000005 ... Price
.0001 .000001 ... Price

THE LARGEST RADIO COMPONENT
MANUFACTURERS IN THE WORLD

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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gelsens first claim to fame

TELSEN L.F. & OUTPUT TRANSFORMERS
Telsen transformers have achieved fame in the radio
world on account of the high standard of their quality
and performance. Designed and built on the soundest
engineering principles, these robust, full-size trans-

will give not only efficient but enduring service.

TELSEN L.F. TRANSFORMERS
Telsen " Ace " Transformer, Ratios 3-1, 5-1 ... Price 5/6
Telsen " Radiogrand " Transformer, Ratios 3-1,

5-1 Price 8/6
Telsen " Radiogrand " 7-1 Super Ratio Trans -

Price 12/6
Telsen Intervalve Transformer, Ratio 1.75-1 .. Price 12/6

TFi.SEN OUTPUT TRANSFORMERS
Telsen Multi -Ratio Output Transformer, giving three Ratios
of 9-1, 15-1, 22.5-1 Price 12/6
Telsen Output Transformer, Ratio 1-1 ... Price 12/6
Telsen Pentode Output Transformer .. Price 12/6

DON'T FORGET
STAND 19

THE LARGEST RADIO COMPONENT

MANUFACTURERS IN THE WORLD

Don't Forget to Say That You Saw it in "A.W."
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One of Te/sen's latest achievements

SEE YOU ON
STAND 19

TELSEN DUAL -RANGE AERIAL
COIL
The Telsen Aerial Coil is the very latest development in dual -range
serial coil design. It incorporates a variable series condenser which
an be set to give any desired degree of selectivity, making the

coil suitable for all districts whatever reception conditions may be.
It has been tested in various parts of the country, and down to dis-
tances of five miles from Regional stations, a single tuned circuit will
definitely separate the Regional programmes. This adjustment also
acts as an excellent volume control and is equally effective on long
and short waves. The waveband change is effected by means of a
three-point switch. A reaction winding is provided and the primary
and secondary windings are separated so that the aerial circuit can
be isolated in mains driven or screen -grid receivers.

Telsen Aerial Coil with Variable series Condenser
incorporated ... . . . . .

TELSEN H.F. TRANSFORMER
AND AERIAL COIL
This Coil is primarily designed for H.F. amplification in conjunction
with screen -grid valves. It is arranged so that it can be connected
as a tuned -grid or tuned -anode coil, or alternatively as an H.F.
Transformer.
It also makes a highly efficient aerial coil where the adjustable
selectivity feature is not required. A reaction winding is
incorporated. When used as an H.F. Transformer the wave -change
is effected by means of a" two -pole (four -point) 'switch. When
connected otherwise a three-point switch should be used.

Telsen H.F. Transformer and Aerial Coil .

ALL -BRITISH
RADIO COMPONENTS

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

TELSEN MANSBRIDGE From
TYPE CONDENSERS
Telsen have installed the most advanced plant in the
world for the manufacture of Mansbridge Type Con-
densers. Only genuine Mansbridge foil paper and the
finest linen tissue are employed in the exclusive method
of manufacture. Every Telsen Mansbridge Type
Condenser is hermetically sealed from the atmosphere
and Post Office standards of insulation are adopted
throughout.
The preliminary research, the most modern plant in
the world, the finest raw materials, the latest methods
of manufacture and the final test, all combine to give
Telsen Mansbridge Type Condensers a high insulation
through years of service with freedom from break-
down. The type of construction employed makes
them genuinely non -inductive.
The following values are guaranteed within 5 per cent :-

Cap.
nafct.

600 Volt Test 1,000 Volt Test
Price Price

.01 1/6 2/6
.04 1/9 2/9
.1 1/9 2/9
.25 2/- 3/-
.5 2/3 3/3

1.0 2/3 3/6
2.0 3/- . 5/ -

Our reputation
stands on
STAND 19

THE LARGEST RADIO COMPONENT
MANUFACTURERS IN THE WORLD

You will Help Yourself and Help Us by Mentioning "A. W." to Advertisers .
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You've an
appointment on

STAND 19

TELSEN LOUD -SPEAKER UNIT
The Telsen Loud -speaker Unit is pleasing to the most
sensitive ear. The deep notes of the bass, the brilliance
of the soprano, and the crispness of diction arc clearly
reproduced without any distortion.
It employs cobalt steel magnets, and the detachable
rod which carries the cone is fitted with cone washers
and clutch. The entire unit is enclosed in a
beautifully moulded bakelite dust cover.
Telsen Loud -speaker Unit Price

TELSEN LOUD -SPEAKER CHASSIS
The fully floating cone mounted on a flexible felt
surround renders the Telsen Loud -speaker Chassis very
sensitive, giving perfect balance of tone. It is unaffected
by damp conditions because the cone material is
practically non -hygroscopic. The Telsen Loud -speaker
Chassis is substantially made and it is light in weight.
Holes are provided for easy attachment to most of
the popular makes of loud -speaker units.
The Chassis may be readily fixed to a
baffle board or cabinet by three or more
wood screws.
Telsen Loud -speaker Chassis ... Price

ALL - BRITISH

RADIO COMPONENTS

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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They build better on"ThIsen

TELSEN BINOCULAR H.F. CHOKE
An inductance of iSo,000 microhenries . . . a self -
capacity of .000002-microfarad . . . figures which prove
that the Telsen Binocular H.F. Choke fulfils its purpose
to the utmost and meets the demand of modern set
designers and builders. Owing to the binocular
formation the external field, and therefore unwanted
reaction effects, are reduced to an absolute minimum.
It covers the whole broadcast band and it is free from
parasitic resonances. Resistance 75o ohms.

Telsen Binocular H.F. Choke

TELSEN STANDARD H.F. CHOKE
The Telsen Standard H.F. Choke utilises the minimum
baseboard space. It is designed to cover the whole
broadcast band and has an extremely low self capacity.
The inductance is 150,000 microhenries and the
resistance 400 ohms.
It has proved very popular and has been incorporated
by set designers in many of the leading circuits.

Telsen Standard H.F. Choke ...

THE LARGEST RADIO COMPONENT
MANUFACTURERS IN THE WORLD

Remember the
number -

STAND 19

You Will Help Yourself and Help Us by Mentioning "A.W." to Advertisers
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Typical of Te/sen value

You can't afford
to miss

STAND 19

TELSEN VALVE HOLDERS (Prov. Pat. No. 20288;30)
The Telsen four and five -pin valve -holders embody patent metal
spring contacts, which are designed to provide the most efficient
contact with split and non -split valve legs, and arc extended in
one piece to form soldering tags. Low capacity and self -locating.
Telsen 4 -pin Valve Holder ... Price 6d.
Telsen 5 -pin Valve Holder ... ... Price 8d.

TELSEN FIXED MICA CONDENSERS
(Prov. Pat. No. 20287;30)
Telsen Fixed Mica Condensers are made in capacities from .0001-
microfarad to .0142-microfarad. They can be mounted upright or
flat and the .0003-microfarad Telsen fixed mica condenser is supplied
complete with patent grid leak clips to facilitate series or parallel
connections. All Telsen fixed mica condensers are tested at 500 volts.
Telseri Fixed Mica Condensers ... Price 6d.

TELSEN GRID -LEAK HOLDER
The Telsen grid -leak Holder will hold firmly any standard size or
type of Grid -leak. Ample clearance is provided between the terminal
screw leads and the baseboard (underneath), preventing any surface
leakage upsetting the value of the grid -leak. Tile terminals and
fixing holes are accessible without removing the grid -leak.
Telsen Grid -leak Holder ... ... Price 6d.

TELSEN SPAGHETTI FLEXIBLE RESISTANCES
These are made in'a range of values from 300-200,000 ohms with
a maximum current varying from 42 ntia. to 1!./.., m/a. The terminal
tags are firmly fixed to the wire and clearly marked with their
respective resistance values; they are impregnated with special
insulating compound which renders them proof against corrosion.
Telsen Spaghetti Flexible Resistances ... ... from ful

TELSEN FUSE HOLDER
This is a neat and inexpensive device which should be incorporated
in every set as a precaution against burnt out valves,
The Telsen Fuse Holder firmly grips the standard radio fuse giving

perfect contact.
Telsen Radio Fuse Holder ... Price 6d

ALL -BRITISH
RADIO COMPONENTS

Don't Forget to Say That You Saw it in "A.W."
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witch over to Telsen

TELSEN PUSH-PULL SWITCHES
(Prov. Pat. No. 14125/31) ... From

The Telsen Push -Pull Switches employ a proper
electrical knife switch contact and are soundly con-
structed on engineering principles. The centre plunger
is wedge-shaped, so that as it is pulled out it forces the
inner fixed contacts outwards, tightly gripping the
moving contacts. There is no fear of crackling with
Telsen Push -Pull Switches. Their low self -capacity
makes them suitable for use in H.F. circuits.
Tersen Push -Pull Switches

Two -point . Price 1/ -
Three -point Price 1/3
Four -point (2 pole)... Price 1/6

TELSEN SLOW-MOTION DIAL
The Telsen Slow-motion Dial has an exceptionally
smooth action with an approximate ratio of 8-I.
There is no toothed gearing, so .that it is impossible
to strip' the dial. The figures are clear and arranged
to provide for right- and left-hand condensers.
Telsen Slow-motion Dial ... ... Price

Supplied in Black or Brown Bakelite.
TELSEN GRID -LEAKS
Telsen Grid -leaks are absolutely silent and non-

- rnicrophonic, and practically unbreakable. They
cannot be burnt out and -are unaffected by atmospheric

* changes. Telsen Grid -leaks are not wire wound and
therefore there are no capacity effects. Their value is
not affected by variation in the applied voltage.

Made in capacities ranging from 1-5 megohms.

Telsen Grid -leak ... . .. Price

lo
*so

IS

THE LARGEST RADIO COMPONENT
MANUFACTURERS IN THE WORLD

You'll find it on
STAND 19

Don't Forget to Say That You Saw it in "A.W."
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Telsen for better, reception

OLYMPIA
National Hall
Ground Floor
STAND 19

TELSEN L.F. INTERVALVE COUPLING CHOKE
Specially designed for use as a coupling choke in 1.1.1+
L.F. stages of a modern radio receiver.
Made in a range of three inductances :-
40,, 100, and 125 henrys ... . . Price

TELSEN HEAVY DUTY POWER GRID L.F. CHOKE
Most modern Radio Circuits now employ some ionn
of Power Grid Detection. The Telscn Power Grid L.P.
Choke fulfills this need.
Telsen Heavy Ditty Power Grid L.F. Choke,

40 henrys ... Price

TELSEN OUTPUT CHOKES (TAPPED AND PLAN)
Designed ror use as Output Filter Chokes, and should
be used with a Coupling Condenser of not less than
2 mfd. capacity. For last stage valvesof 3,000 ohms
or less the plain Choke should be used with all Loud-
speakers having impedances of about 3',000 ohms.

Telsen Output Choke, 20 henrys ... Price

Telsen Tapped Output Choke, 20 henrys... Price 8/6

ALL -BRITISH
RAD!O COMPONENTS

Advt. of Telsen Electyic Co., Ltd.

You will Help Yourself and Help Us by Mentioning "A.W." to Advertisers
50
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A weekly review of
new components

TEST, FoR you

Conducted by J. H. REYNER, B.Sc., A.M.1.E.E.
Readi-Rad Transformer

AN interesting component which we
have just received for test is the

Ready Radio Instarnat output transformer.
The purpose of this product, as the name
implies, is the instant matching of one's
loud -speaker to different output valves, or
vice versa. The experimenter who is
continually trying different speakers, or
altering his output circuit in some parti-

The new Readi-Rad tapped transformer

cular, will often have experienced the need
{or an output transformer in which the
ratio may be continually varied in fairly
close steps over an average range.

A large range is not required because the
general constants of the circuit are not
likely to alter very much, so that a range
from, Say, ro-r at one end to 25-I at the
other, as is provided on this new Ready
Radio product, will be quite satisfactory.

Actually the transformer is built up on
a heavy iron core 3 in. by 3% in. by in.
thick. :The coils are assembled on this core
and the whole is held in place with cast
aluminium brackets. A small panel is
mounted on the top having two switches,
one on the primary and one on the secon-
dary side, and by suitable combinations of
these figures ratios of ro, 12%, 14, 16, 20
and 25 to f are obtainable.

Low resistance, of course, is the impor-
tant feature, in an output transformer, and
this has obviously been borne in mind by
the designers. The primary resistance on
the maximum tapping is only 35 ohms,
while the secondary resistance is under
2 ohms.

The inductance of the primary depends
upon the tapping which is used. '(Both
primary and secondary are tapped for ob-
taining the various ratios.) On the maximum
tapping the adjustment with no D.C.
flowing is 9 henries, this value falling to
2.4 henries- at roo milliamps. The trans-
former is therefore capable of handling a

large steady current without serious satu-
ration, as indeed one might expect from
the massive core which is employed. The
actual value of the inductance, is, we
think, a little low, and will tend to produce
a bass cut-off. The response curve of the
transformer which accompanies this re-
port, however, shows that this cut-off is
not of a serious character. Certainly, on an
aural test the bass is quite well in evidence.

The response curve shown illustrates the
ratio of voltage developed on the secondary
to that applied across the primary wh6n
the transformer is actually in use in an
output valve circuit feeding into a resis-
tance corresponding to the load. A P24o
valve was used, for which the optimum
load resistance is 5,600 ohms. The To -
tapping was employed, and a resistance
of 56 ohms was shunted across the second-
ary. The voltage across this resistance
should be o.r times the voltage across the
primary, and it will be seen that the actual
voltage varies from a little below this value
to about 6o per cent. greater in the upper
frequencies. In practice, however, this
variation is not of importance, particularly
as the impedance of the loud -speaker
begins to vary rapidly in the upper
frequencies.

The instrument sells at a price of 37s. 6d.,
this particular model being specially
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This curve shows the performance of the
Readi-Rad output transformer

intended fOr moving -coil loud -speakers. It
is, of cOurse, not an instrument that every- -
one will require, but the serious experi-
menter will certainly be interested.
Rooke Bros. Coil

THE advantages of a band-pass tuning
system over one employing a single

coil are too well known to require naming
here, and it suffices to say that a receiver
using this type of tuner is capable of giving
a high standard of selectivity and quality
with very simple circuit arrangements.

The Rooke Brothers filter which we have
tested this week belongs to the inductively

and tests of
apparatus.

coupled type. It consists of two separate
formers each 2 in. in diameter by 4 in. long.
On the first of these is wound the short -
and long -wave aerial windings, and on the
second the grid and reaction windings.
The short-wave windings are wound on the
formers, while the long -wave windings are
wound separately and inserted inside the
main former.

The ends of the windings are taken to
sockets mounted on the former. The
wave -change switch is not included with
the coils, the one three-point switch which
is required being mounted separately.
When mounting the coils the formers are
placed end to end, and to ensure the correct
operation of the filter it is essential that
they be mounted in the correct way accord-
ing to the instructions.

It is important to note here also, that if
correct ganging is to be obtained it is
essential to mount the coils with good
clearance from any metal screen. A two -

A new coil made by Rooke Bros.

gang .0005-microfarad condenser is re-
quired for tuning, and the malccres state
that a trimmer is desirable across one
Winding.

On test the filter was found to be satis-
factory, it being possible to separate the
two London stations when only six miles
from Brookmans Park with a simple
detector-L.P. receiver. A trimmer was
required across the grid coils, as suggested
and a reaction condenser of .0003 micro -
farad .was sufficient.

The filter being Of the inductively -
coupled type, is not constant in band width
but gives sharper tuning at the upper end
of the scale. Our measurements showed
an average peak separation of about
'15 kilocycles, which is a convenient figure,
giving, good selectivity without too sharp
tunihneg .

signal strength was a little low,
being about 4.0 per cent. of that on a
single coil at 36o metres. The North
Regional programme could just be tuned
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in in daytime. The wave range was
26.5 to Boo and s,too to 2,200 metres.

Telsen Choke
WE have tested this week a Telsen

4o -henry choke rated to carry 6 milli-
amperes and designed for power grid
detection. The choke is wound on the
large Radiogrand core, and is finished in
the customary brown mottled bakelite
usually associated with Telsen products.
There are two terminals at the bottcm of

One of the wide range of Telsen compon-
ents, the 7 to 1 ratio intervalve trans-
former. All Telsen transformers are
housed in neatly moulded bakelite cases

the moulding, and one side terminal con-
nected to core for earthing purposes, if
this is required. The dimensions of the
component are 23/4 in. by 3 in. by
23/4 in.

We tested the choke with t milliampere
A.C. flowing and varying polarising cur-
rents up to 7 % milliamperes. We found
that even at this latter figure the inductance
of the choke was above the rated value,
the variation in inductance being as shown

I I I I
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Characteristic curve of the Telsen
heavy-duty choke tested

on the accompanying chart. A good
feature is that the inductance does not fail
away very rapidly at first so that it will not
introduce serious distortion.

At the low price cf eight shilings is s
choke can be considered a very satisfactory
proposition.

The new 6o -kilowatt Poste Parisien
transmitter, which is being erected in the
neighbourhood of Paris, is to be com-
pleted before the end of the current year.
Large studios are being specially con-
structed in the Champs Elysees and the
cables connecting them with the broad-
casting station will be laid without delay.

NEW!
EASY TERMS

359 emateur Wirele.5

ALL NEW SEASON'S
KITS, ACCESSORIES

on the
easiest of

AMPLION M.C.9 PERMANENT MAG- With
NET MOVING -COIL SPEAKER. very !

powerful and highly sensitive unit. 5/
Cash price £6 Os. Od. order

Balance in 11 monthly payments of 11/-.
BLUE SPOT PERMANENT MAGNET With
MOVING -COIL SPEAKER. Complete with g
input transformer. Cash price £3 15S. Od. v/
Balance in 11 mouthly payments of 6/11. order
EPOCH PERMANENT MAGNET With
MOVING -COIL SPEAKER. Type A.1. C Ark

Cash price £3 3s. Od.
5/ /9

Balance in 11 monthly payments of 5 9. order
GECOPHONE INDUCTOR DYNAMIC With
SPEAKER. For any set using a super -power 6/5
output valve. Chassis only.

Cash price £3 108. Od. order
Balance in 11 monthly payments of 6/5.
LAMPLUGH OR FARRAND I NDUC- With
TOR SPEAKER for perfect reproduction. 6/5Unit and chassis complete, ready mounted.

Cash price £3 103. Od. order
Balance in 11 monthly payments of 6/5.
ULTRA MAJOR MOVING -COIL A.C. With
CHASSIS (too -25o volts). Complete with input 12/6
transformer, mains transformer, metal rectifier *A

and smoothing condenser. order
Cash price £4 12s. 6d.

Balance in 11 monthly payments of 8/6.

RECOMMENDED

ATLAS .!%._p. TEvorE-

INATon
A.0 244. Three tap-

ings S G . , Detector, and

Power, Output, rzo volts

at zo raja.
Cash price or C.O.D

£2 195. 6d.
Balanacye, in 11 monthly

nentsoof 51 6.

AMPLION
MOVING -

COIL SPEAKER,TYPEper"
rnanent tnagnet,

with out-

put transforme.r.
Cool-

plete. Cashapns.
Balance in 12 tu2n.thly

payments of 612

B.T.H. R.K. MmINO0v1!

PERMANENT
ING-COIL SPEAKER.t_
Capable of handling u

ts up to 2 watts.
Cuaasihaupereice

£2 105. Od.

paymieniitseof

6127.1.-ithly

supply Guy
accessory adver-

tised
We ca

in
an EASY
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With
5/6
order

With

612
order

With

6/"
order

ESTABLISHED IN 1924

NEW MUSIC
MAGNET

Two Screened -grid; Detector, and la
Power. With valves and cabinet.

1111 11CASH PRICE £10 15s. Od. WITH ORDERBalance ,n 11 monody payments of 19/8.

C
234OSSOR

MELODY
EMPIRE

MAKER
Screened -grid, Detector, and Power.
With valves and cabinet.
CASH PRICE £6 15s. Od. WITH ORDERBalance in 11 monthly payments of 12/6.

MULLAR

1932 KITE
DELIVERY FROM STOCK

OSRAM

10/ -

D TYPE
1932

Screened -grid, Detector, and Pen-
tode. With valves less cabinet. 11/11
CASH PRICE £6 10s. Od.

WITH ORDERBalance in 11 monthly payments of 11,11.

V.3 RADIO FOR THE MILLION
Screened -grid, Detector. and Power.
With valves, less cabinet.
CASH PRICE £5 17s. 6d. 10/ 9
Balance in 11 monthly payments of 10/9. WITH ORDER

SCUP

EKCO K.18 COMBINED H.T. ELIMIN- WithATOR AND L.T. TRICKLE CHARGER.
Delivers 18 lit a. and suitable fur 1. to 5 -valve sets.
S.G., 5o/8o volts,. I20/150. Charges at .25 amp. at order

2 4, or 6 volts. Cash price £4 12s. 6d.
Balance in 11 monthly payments of 8,6.
REGENTONE ELIMINATOR, TYPE With
W.1 F. Three tappings, S.G., Detector, and Power. 8/4
Output 120 volts at 12 mia.

Cash price £2 7s. 6d. Jrder
Balance in 5 monthly payments of 8 4.
REGENTONE W.5 COMBINED H.T. WithELIMINATOR AND TRICKLE n/CHARGER.

One S.G., r variable, and x fixed V
9

tapping for H.T. L.T. charging for 2,.t, and 6 volts. order
For A .0 . mains. Cash price £5 17s. 6d.
Balance in 11 monthly payments of 10 9.
EXIDE 120 -VOLT TYPE W.H., H.T.
ACCUMULATOR, in crates.

Cash price £4 13s. Od.
Balance in 11 monthly payments of 8/6.

8/6

With

8/6
order

FIRST WITH EASY TERMS

NEW TIMES SALES CO., 56 LUDGATE HILL, LONDON, E.C.4,
(a) Please send me further particulars of

(b) I enclose s d as first payment for

NAME

ADDRESS

A.W. 12,19/1.
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A Temporary Voltmeter
SIR,-Apropos the note in "On Your

Wavelength" of your issue dated
August 29, I already possess a Ferranti
milliammeter reading 0-50 milliamperes and,
not having a voltmeter, I decided to follow
your advice. I purchased the necessary
ro,000-ohm resistance, as recommended,
and then tested the output voltage from my
mains unit with the receiver under working
conditions. As the reading only indicated
90 volts, I borrowed a Ferranti voltmeter
having a resistance of r,000 ohms per wilt,
and got a reading with this of Tv volts.
How do you account for the milliammeter
arrangement giving an incorrect indication
of the voltage? R. F. (Nottingham).

The use of a milliammeter connected -up in
the way suggested is of very little value when
testing the voltages from a mains H.T. unit or
when testing the voltages in a receiver which is
being worked from a mains unit. Even when
testing the voltages where an ordinary H.T.
battery is used, the readings vi-illonly be approx-
imate. The theory, upon which the sagges-
tion to use the milliammeter in this manner was
based, is that of Ohm's Law, where voltage
equals the current in amperes times the resis----

tance in ohms. If the meter reads up to 50
milliamperes at full-scale deflection and a
resistance of ro,000 ohms be connected in
series with the meter, then a full-scale deflection
of the needle will now show the voltage of the
supply to be 5o/r,000 x ro,000 = 500 volts.
We divide 5o by r,000 to bring milliamperes to
amperes. The inaccurate reading, however,
is due to -the fact that the resistance of the
valve circuits, in parallel with which the
" voltmeter " is connected, is not taken into
consideration. A parallel path .causes a
division of the current from the source of
supply and this gives rise to a voltage drop. A
low -resistance voltrireter, therefore, always
gives an erroneous indication of the true vol-
tage available across the points across which it
is connected. Even an extremely high -resis-
tance voltmeter, only gives an approximate
indication of the true voltage available but the
degree of. error with such an instrument is too
small to be of any real consequence from the
amateur or amateur -experimenter's point of
view.-ED. '

A&umulator Frothing
C IR,-I have a batch of three 2 -volt
C) accumulators all purchased some three
years ago. The cells have always been used
for working 6 -volt valves, therefore each

"Ah've just exchanged ma wireless set for a wee doggie, so ah'd be obliged
if you'd exchange this for a dog licence. Ye'l owe me a half -croon."

cell has been
subjected to
the same treat-
ment as re-
gards charge
and discharge.
Recently the
middle cell
began frothing
long before the
battery as a
whole was halfcharged.
Thinking that
this middle cell
was more fully
charged than
the others, I
tested the acid
and even went
to the trouble
of renewing the
acid in each
cell. The froth -
lug trouble still
persists and
now seems to
be spreading to
the other two
cells. I know
the acid to be
of correct speci-
fic gravity and
I also know the
cells are not,
anywhere hear
fully charged
when they
begin to froth,
so am at a loss
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to account for this peculiar trouble. Can
you suggest anything? H. G. (Surbiton).

Although you do not say so in your letter,
we believe your accumulators to be of the
celluloid -container type. The trouble you are
experiencing is common with such accumulators
after two or three years' service. It is due to
action between the acid and the celluloid.
Fresh life can be given to the batteries by a
suitable application of certain chemicals,
among which is one sold under the trade name
of D.A.R.-En.

Free -Bias Resistances
SIR,-I am using a spaghetti resistance of

r,000 ohms for biasing a Mullard A .C.
.044 mains valve and, although the resis-
tance is rated to carry 3o milliamperes,
I have had two such resistances burn out
during a matter of a few days. Is this to
be expected, and if so, how can I overcome
the trouble? ,D. W. (Croydon).

The Mullard A.C.o44 mains valve consumes
3o to 32 milliamperes at full load and you are
working your spaghetti resistance too near to its
maximum load. You should use a power -type
resistance.to carry the current or you could try
connecting four 4,000 -ohm spaghetti resis-
tances in parallel. As these can carry 15
milliamperes each, the four in parallel will be
capable of carrying a total of 6o milliamperes
or twice the normal anode current of your last
valve. Paralleling spaghetti resistances should
not be overdone, however, as, being inductively
wound; -they are liable to cause trouble in a
receiver.-En.

Record Making and Tracking
SIR,-The paragraph in AMATEUR WIRE-

LESS of July 25, page 120, relating to
the Daptacon pick-up and carrier arm
raises the question as to the method
employed in the manufacture of gramo-
phone records, whether the grooves thereon
are cut by an instrument (r) travelling in a
straight line from circumference to centre
(similar to the )Daptacon tracking) or (2)
tracking identically to that followed by the
tonearm and sound box fitted to all present-
day gramophones.

Some time ago I had the opportunity of
witnessing a public exhibition of a film
depicting the various processes in the manu-
facture of a well-known make of record, and
the method shown in the making of the
records appeared to be as first mentioned.

I wrote to the company concerned for
confirmation, but they refused to give any
information on the point.

- It is very obvious that unless a record is
reproduced on the same tracking as it was
manufactured, unnecessary scratch coupled
with rapid wear is present and that records
otherwise reproduced can in no sense be
termed " non -scratch."

The "Daptacon" pickup and arm is,
fherefore, most interesting and if it can be
ascertained that records are made on the
same tracking, then it certainly is an
advance over the gramophones of to -day.

j. C. B. (Glasgow).
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BILPITASUPER LIFE
DRY BAT TERI E S

frACCU Mu LATORS

Wander plugs in the PERTRIX H.T.? PERTRIX
L.T. connected up all right? Then switch on. You
never realised radio could be so good, did you ?
That's the best of getting the Perfect Pair-they work
in perfect harmony with each other and with your
set, giving you just Perfect Radio. And they last
longer, too ... infinitely longer.

Made by BRITANNIA BATTERIES, Limited
at Redditch who also make :

Batteries for Central Stations  Batteries for Country House
Lighting  Emergency and Stand-by Lighting Batteries for
Theatres, Cinemas, Hospitals, etc. * Batteries for the Starting
and Lighting, and Lighting and Ignition of Motor Cars,
Motor Cycles, Buses and Coaches  Batteries for Electric
Vehicles, Trucks, Locomotives, Ships and Yachts  The only
Nickel -Iron Alkaline Battery on sale in Britain that is entirely
made in this country.

Int 1111 1 91 44111 V21 I 911111 AIM 1 tl :NM 60 OP/
Advert. of PERTRIX LIMITED, 233, Shaftecbury Avenue, London, W.C, 2,
,Telephone: Temple Bar 7971 (5 lines) Works: Redditch

You will Help Yourself and Help Us by Mentioning "A.W.'. to Advertisers
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THE British Association celebrates its
centenary during September 'and, in

addition to General Smuts' Presidential
Address on September 23, already announc-
ed in these columns, listeners will hear
Sir Oliver Lodge on September 15 and the
Secretary of the Association, Mr. Howarth,
on September 14.

The first act of Dame Ethel Smyth's
opera, The Wreckers, is to be relayed from
Covent Garden Opera House, on Septem-
ber 24 (Regional). This is the first English
work to be performed in the season of
opera in English, which opens on September
I+. National listeners will hear the over-.
ture to this opera when it is broadcast from
a Promenade Concert on September 19.

The thoughts of a man who is motoring
from London to Land's End form the theme
of a novel broadcast to be heaid Nationally
on September 18 and Regionally on
September 19. Mr. Filson Young is
responsible for this monologue:

The "March of the Crusaders," from the
Drury Lane play, Decameron Nights, which
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is to open the programme of Herman -
Finck's works on September 7, was dedi-
cated to the late Arnold Bennett. Mr.
Finck will conduct- this programme.

A microphone debate of special interest
called "As Others See Us," will be heard
by National listeners on September 18,
when a discussion about England, between

COMPLETE GUIDE TO THE
EXHIBITION NEXT WEEK

a Dutchman, Dr. G. J. Renier, and a
German, Dr. Karl Silex, is to be broadcast.

A "diagonalised vaudeville programme,"
called " A Party Affair," will be heard by
National listeners on September 12.

Sir Philip Sassoon's broadcast on the
eve of the contest for the Schneider
Trophy will be relayed from the roof of the
Pier Pavilion, Ryde. His talk will be
fol lowed by a brief description by the B.B.C.
Outside Broadcast Director of the arrange-
ments for broadcasting the race on Sep-
tember 12.
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A group of four songs by Bantock,
Birmingham's famous composer, is a
feature of a studio concert for Midland
Regional listeners on September 20.

Frances Bond, who appears in the con-
cert to be given by the Midland Studio
Orchestra on September 21, has recently
returned from the where she broad-
cast regularly from the American stations.

The fourth relay from the Floral Pavilion,
New Brighton, of an excerpt from the
revue, Pleasure on Parade, will be broadcast
to Northern listeners on September 15.
It is performed by the Super -Optimists and
produced by Frank A. Terry.

Among the many well-known bands in
the North the Irwell Springs Band holds a
high place. It will broadcast again to
London and Northern Regional listeners
on September 17.

"Ex -Colonel X" will make another of
his brief appearances before the North
Regional microphone on September 18,
when he will relate some of his experiences.
Like A. J. Alan, his identity is shrouded in
mystery.

On September to Bill and Sarah Brown
and their son, Herbert, and a friend, Mary
Entwistle, will pay a visit to the Tower
Circus in Blackpool. Northern listeners
will be able to hear their comments on the
various turns.

Piccolo duets will be heard in the Belfast
Military Band concert on September 25.
They will be played by Harry Dyson and
Sidney H. Darvill.

PRO.
PA T.

IT'S
ACCURACY
THAT
TELLS !
If your condensers
and their control are
not accurate, you
lose half the joy of
radio. Buy "Astra"
and accuracy.

THE NEW "ASTRA"
SUPER SLOW-MOTION

CONDENSER
This new Fast -and Slow-motion all -brass
condenser. is highly accurate and of rigid
construction. Smooth movement and
silent action are obtained by the Patented
" Astra " ball -bearing control:

.0005
-0003

6/-
"ASTRA'.' CONDENSERS FOR ACCURACY

Obtainable from all Dealers.
Advert. of Ernkabe Radio Co., Ltd., 47 Farringdon Rd., London, E.G.

"1

ELECTRON
SCREEN
AERIAL

(Master Pat. No. 260980)

This wonderful new aerial is Shwa, p how thr Smot
scientifically designed to give A'.`"[
greater Selectivity and Volume. .7,..t,tr, 66 lerrrielY

r yozA fable.No mast is needed, the Screen
Aerial can be easily fixed under For your lead-in al -

the table, behind a- cupboard - MAZY -

door, ,in the loft or on the side of 100 ft.. 2/6 - 60 ft., 1/6
the house or chimney. Some- ELECTRON
thing new, and better .than ever 50 it11.'"
before in AerialS ! And if Coats- --irartra
but 15/- from your dealer or ; pat, Mahosany, Glsek ordirect (postage 9d.) - W. per boo of 6 (Post free).

e7he NEW LONDON ELECTRON WORKS Ltd.
Trlephone r ».elearn24 EAST HAM LON DON. E.6 &annum,"

La,do,,

6d.

White.
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Advt. of 77ze General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2

Advertisers Appreciate Mention of "A.W." with Your Order
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OUR LISTENING POST
By JAY COOTE

COME little time ago Continental wireless
papers published distressing news to the

effect that the Italian broadcasting authorities
had decided to replace their women announcers
by mere men. Various reasons were put
forward for the change, the two most fantastic
being that the lady officials did not take their
duties sufficiently seriously and that the mail
bags contained too many letters penned by
love-sick swains. The E.I.A.R. has now
officially denied these rumours and state that,
far from contemplating such a drastic measure,
they have engaged other ladies for both
Palermo and Trieste. In the meantime, how-
ever, perturbed by these disquieting rumours,
not only Italian, but thousands of foreign
listeners have poured in protests to the
individual studios, and the mail bags have
assumed even greater proportions.

Listen for the new Copenhagen interval
signal, as with the opening of the local Radio
Exhibition both this station and Kalundborg
have adopted something more original and
distinctive than . usual. Once heard, never
forgotten.

On a recent Sunday, casually turning to
Milan, I picked up the sounds of the tolling of
a big bell. It was that of Rovereto, a monster
of many tons which is struck in memory of all
soldiers, irrespective of nationality, who fell in
the Great War. This ceremony takes place
daily towards sunset, but once yearly the
transmission is broadcast by all Italian
stations.
 To hear the tests from the new Prague

"giant" you need no longer switch on the.
receiver in the early morning hours, for during

the past week the station has been experiment-
ing at the end of the days programme. On
two occasions I heard the broadcasts after
midnight. The call, including wavelength
(487.1 metres) and power, is given out at
frequent intervals in Czech, French, German,
and English. Believe me, it is some signal.

Last week I mentioned that I had had a
whisper from Reykjavik, a station which had
disappeared from my log since March; this
week the whisper has developed into ordinary
conversational tones and almost nightly I have
been able to follow its broadcasts. Bear in
mind that Iceland's standard time is two
hours in advance of B.S.T.. A new feature has
been added to the programmes, for relays are
now often made of foreign stations. Through
this channel on one evening I picked up dance
music from Berlin. The c,;;11 has been curtailed
to Utvarp Reykjavik (Ray-kce-ya-vik) and the
studio still has a lady announcer.

Both Brussels No. s and No 2 should be
starred in your log as very reliable trans-
missions. Moreover, during September they
are liberally dipping into the concerts offered
by the Ostend Kursaal and the new Casino
at Knocke Le Zoute. On those nights when
special artistes are engaged the broadcasts are
S.B. from both transmitters. In some of the
programmes you will find the names of English
singers.

Have you noticed at what great power, the
Warsaw signals are now received? Some
interference is caused by Eiffel Tower, but so
soon as the French station has closed down the
Pole simply roars in. I am told that the studio
will give us more operatic performances than

of yore, as, in view of the depressed financial
conditions in that country, the oities and towns
are no longer able to subsidise the theatres,
the Majority of which have been compelled
to close down. Unfortunately, a new Russian
transmitter would appear to be working in its
immediate vicinity. In the intervals you will
find no difficulty in hearing speech in the back-
ground. It is not Moscow Komintern, but a
newcomer to the ether.

By the way, Marseilles PTT lately suffered
so much from a fire that for the time being the
station is out of action.' No dciubt, it is an ill
wind, etc., for this suspension has cleared
Radio Vitus, Paris, and you will be able to add
a further Frenchman to your chart.

DECOUPLING RESISTANCES
THE object of using decoupling-resis-

tances is to reduce the effect of any
" stray " fluctuating voltages that may get
into the amplifier circuits. The point to
be guarded is the high-tension supply,
because this is common to all the plate
circuits, and is therefore a possible path
for back -coupling and the production of
motor boating. The decoupling-resistance
in effect dissipates any stray voltage to
such a degree that only a very small fraction
of it can reach the H.T. supply. The
greater the internal resistance of the supply
(whether H.T. eliminator or battery),
the more liable it is to set up motor -boating,
unless each valve is adequately decoupled.

B. A. R,

On September 26 Captain R. L. Hender-
son will give a talk on the " Past Season's
Yachting in Belfast Lough."

TANNOY

Phone: Streatham 6731/2

RADIO
MIDGET SUPER -NET RECEIVER

Comprising a high-grade chassis which
embodies pre -detector H.F. amplification
multi band-pass tuning, with corrected
L.F. amplifier.
Housed in an attractive walnut figured
veneer domed cabinet with single dial
tuning. Incorporating Radio and Gramo
switching with independent volume con-
trol and moving -coil speaker.
Prise (complete) Mains Operated 28 gns.

Battery Operated 25 gas.
SUPER -HET RADIO' GRAMOPHONE

(Junior Model)
This Radio receiver and Gramophone
combined has a high-grade chassis which
embodies a pre -detector H.F. multi band-
pass tuning super -het receiver and cor-
rected L.F. amplifier.
Radio and Gramo switching are provided.
Automatic brake on Gramo Motor which
works on any make or size of record
without independent setting.
Housed in a beautifully -figured polished
walnut cabinet of Tudor design.
This instrument is not mass produced,
but is individually built for a discerning
buyer. All models incorporate specially
matched moving -coil speakers.
Price - - Mains Operated 45 gns.

Battery Operated 43 gns.
SUPER -NET RADIO GRAMOPHONE

(Senior Model)
Similar in appearance to the Junior Model
but incorporating a considerably larger
Rutin and Gramophone output.
Price - - Mains Operated 55 gns.

TANNOY PRODUCTS
Dalton Street :: West Norwood, S.E.27

ita

"THE PERFECT PAIR"
for silky, slow-motion tuning !

MID LOG
CONDENSER

AND
VERNIER

DIAL

Prices:
Condenser - - 4/ -
Vernier Dial a 2/6

Visit us at
STAND 61

Radio Show.

e.,

*21

1.1)4111111211)1!

Vernier Dial
sold separately,
fits any stan-
dard y4 inch

spindle.

The high efficiency of the Formo Mid Log Condenser, coupled with the
exceptionally accurate slow motion control of the Formo Vernier Dial,
ensures the highest degree of tuning efficiency. The dial aperture and
scale are set up at an angle of 30 degrees thus ensuring easy reading and
complete visibility. No backlash, attractive finish.
Equip your set with this" perfect pair" and widen the range of reception
and get maximum selectivity.

From all Radio Dealers.

ARTHUR PREEN & CO., LIMITED
GOLDEN SQUARE, CROWN WORKS,

PICCADILLY CIRCUS, LONDON, W.1 SOUTHAMPTON.
See also page 369

INSIST ON FORMO FOR EFFICIENCY IN RADIO
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For large receivers

A new Westinghouse
Metal Rectifier

H.T.8
Output 250 volts, 60 m.a.

(After smoothing)

21z
aWESTINGHOUSEn

METAL RECTIFIERS

The Westinghouse Brake &
Saxby Signal Co., Ltd.

York Rd., King's Cross, London, N.1
Phone: North 2415

WE ARE EXHIBITING AT
BRITISH AND BEST THE NATIONAL

-----------. I EXHIBITION
OLYMPIASE PT 18 ro26

SEPT. 113ro26

BRITISH AHD.

STAND 44

A sensational speaker at a
sensational price ! The M.I2
gives wonderfully pure and
realistic reception, and great
volume. A demonstration will
prove conclusively that it
is infinitely superior to all
other cone speakers. At 35/ -
the M.12 represents the finest value ever
offered. Truly a speaker of outstanding merit !

The
R.P.M. 8b
definitely
the leading
Speaker of
the year

The M.12
Chassis
at 35/ -
places
Celestion
quality
within the
reach
of all

Built into a beautifully designed cabinet with
a unique fret design, the R.P.M.8b has ability
to handle great volume without distress. This
speaker possesses extraordinary tonal range and
has remarkable sensitivity. A suitable step-down
transformer is included and four terminals at
the back allow different output valves to be
matched. Price in Oak, 5 : Io : o

VISIT OUR STAND, No. 40, AT THE
NATIONAL RADIO EXHIBITION, OLYMPIA

caeTery Soul of music
LOUD -SPEAKERS

Write for MI descriptive literature to:
CELESTION LTD., LONDON ROAD, KINGSTON -ON -THAMES.
London Showrooms: 10G VICTORIA STREET, LONDON, S.W.I

Mention of "Amateur Wireless" to Advertisers will Ensure Prompt Attention
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A NEW ACCUMULATOR
INDICATOR

ALL Fuller accumulators for 1932,
except the jelly -acid and the H.T.

wet types, are to be fitted with a new form
of charge indicator known as the Fuller

One of the range
of Fuller cells
fitted with the
new indicator,
and (inset) a
" close-up " of
the two balls
which show the
state of charge

Life Preserver. A cell fitted with one pf
these is shown by the accompanying
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photograph. Sinall coloured balls floating
in the electrolyte provide a clearly -visible
indication of the state of charge. When
the accumulator is fully charged both the
red and white balls float. Partial discharge
is indicated by the white ball sinking, and
the accumulator needs recharging when the
red ball sinks. This novel idea will be
appreciated by battery users, for it prevents
the accumulator being used in a low-charg-

* ed condition.

THE "MODEL ENGINEER"
EXHIBITION

THE annual "Model Engineer" Exhibi-
tion, open until September 12, at the

Royal Horticultural Hall, Westminster,
reveals all the finest craftsmanship in model
making in Britain. Models ranging in size
from a motor the size of a postage stamp to
a 4 -ft. model of Southampton Docks have
been made by men and women in allwalks of
life, from a bishop's secretary to a barge
repairer, from a milk roundsman to a
retired colonel.

The leading societies connected with
model -making are all making special dis-
plays of their members' work.

Twenty model locomotives are running
continuously on a 72 -ft. track, carrying
visitors.

PREVENTING OVERLOADING
.UITE often one comes across a set

which is " blasting " either because the
initial input -is too great or because one

SEPTEMBER 12, 1931

stage is overloading. If one stage alone is
affected then perhaps the battery voltages
are wrong. It is quite likely, though, in a
big set used fairly close to a local station,
the detector may overload, although the
high -frequency stages are working well
within their capabilities, and this is a clear
sign of the need for a high -frequency
volume control. U.

WHAT IS MAN ?
rr HIS is the title of a series of six talks

1 that is bound to create a stir among
feminine listeners ! Broadcast on Wednes-
days, from 7.3o to 8 p.m., through National
stations, this series will be given by Pro-
fessor Julian Huxley and Dr. John Baker.
The B.B.C. considers this series one of the
most important in its talks programme.

On November 7 Vienna will supply the
third in the series of International concerts
to be relayed to a number of t uropean
transmitters. The programme will be
devoted to Lehar compositions executed
by the Vienna Philharmonic Orchestra.
The soloist for the evening will be Richard
Tauber. .

When 139 transmitters recently relayed
a broadcast from the Salzburg (Austria)
festival it was thought that a record had
been established in radio history. This
figure was easily beaten with the relay from
Bayreuth of the opera Tristan and Isolde
(Wagner). On that occasion the perform-
ance was taken and re -broadcast by 190
stations !

THE WHOLE FLEX GRIPPED-
copper, rubber and fray. A feature of
all Belling -Lee Plugs. No loose stragg-
ling ends to cause short circuits. And
for- absolute safety you should put a
Wanderfuse in the H.T. lead instead
of the ordinary Wander Plug. It is a
Wander Plug and Fuse combined, and
takes no extra head -room.

Belling -Lee Wander -fuse, with 60 mfa fuse 1f6
Engraved Wander Plug 2d: 
Spade Terrainal

THE BEST SETS ARE
WELL CONNECTED

Set manufacturers, Govern-
ment Departments, technical
experts, the leading wireless
journals, ALL use and specify
Belling -Lee Radio Connec-
tions. Make them your choice.
BELLING -LEE BATTERY CORDS
as illustrated, complete with engraved
Wander Plugs and spring grip Spade
Terminals, and 54" cords in 5, 6, 7, 8, 9
and 10 way, from 4/- to 6/6, and 30"
cords from 2/6 to 5/-. With fuse 1 /- extra.

BELLING -LEE
FOR EVERY RADIO CONNECTION

 Adrerlisrment of -Belding of,. Lee Ltd., Queensway
Ponders End, Mk:Wept,

I

For the OTHER END of the CORD!
The Belling -Lee Battery Cord is the
neatest Method of connecting set to bat-
tery, for all leads are enclosed inside 002
outer silk covering. To make a sound
job at the set end also, fit your receiver
with either Belling -Lee Teiminals or
Plugs and Sockets. Then you can't go

 wrong- -

Belling -Lee Terrriinals Type ..R " 3d.
. . . Type "M 41d.

Plug and Socket 6d.
S.O. Safety Anode Conectpi, 6d.
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IFIALUDIRDNE fir GREATEST VALUE
RADIO GRAM 203

16.16.
Carriage Paid 1. K.

Or 30'- secures and 14 /urn/In/3' 9A tea
payments of "-Zi

Specification: Pour - Naive

Super -power Rottery, large
OM. Ciront (11.V.A. Vali es),

Accumulator, Doptacon Pii k-
ilo, Cone Speaker, powel ful
Motor, and Record Comport-
ment, etc. Royalties laid.

Ten years ago Fullotone took the gramophone trade by storm with a
range of beautiful models at less than half the prices then prevailing.
To -day they are achieving an equally big success in the radio world
with many wonderful high-class instruments at amazingly low prices.
The models illustrated exemplify Fullotone value, which cannot be
equalled anywhere.

RADIO -GRAM 202

11.11.0
Carnage Paid U.K

FULLOTONES ARE SOLD ONLY AT FULLOTONE SHOPS Or 25?- secures and 14
monthly payments of ... I16/4

TWO -VALVE SET
No. 200. This wonderful
Two -valve Radio Set will ba
welcomed by enthusiasts
and novices alike because it
is so compact. Sent com-
plete with Accumulator,
Batteries, 2 B.V.A. Valves,
and Fullotone Cone Speaker
in handsome Oak -finished
Cabinet, 19 in. high. Effi-
cient with outdoor fir indoor
aerial. Selcc ive & powerful

.17.6
Or 12 monthly payments of 12,6

If you cannot get to the
Exhibition, call at your
nearest Fullotone Branch, or
write or 'phone for a free
beautifully illustrated Bro-
chure of Radiograms, Radio
Sets, Loud -speakers,
Eliminators, and Trickle
Chargers, all obtainable on
deferred terms.

ART COLOUR
BOOKLET SENT
FREE ON REQUEST

FULLOTONE ELIMINATORS AND TRICKLE CHARGERS
Run Your Radio off the Mains -it's cheaper, more reliable, and improves
any set ! Fullotone are now able to otter a complete range of Mains Units at

I extremely reasonable prices, from a D.C. Eliminator at 30/6 or A.G. Elimin-
at 46/6

--1

FULLOTONE GRAMOPHONES (1929) LTD.
(Dept. A.W.1.), 73, Camden Road, LONDON, N.W.1 'Phone-Gulliver 1017.

Also Frai ches at CROYDON -41 George Street; LIVERPOOL -13 Paradise
Street; EAST HAM-I49 High Street; MANCHESTER -85 Oxford Road;

TJTTENHAM-561 High Road; BOLTON -47 Bradshawgate;
hULL-Monument Bridge; GLASGOW -312 Argyle Street.

EMPIRE STAND 201
Sneriticatiox: Two -valve
Circuit (R.V.A2 Valves,/
Super -power Battery,
large Accumulator,
Dapt aeon Pick-up, Cone
Speaker.powerful Motor,
etc. Royalties paid.

If 49u study Price-
yef insist on Performance

.your
There is no questioning the super-
lative merits of the R. & A.
"1CO." Ask your dealer to de-
monstrate, and compare it with
any other permanent -magnet
moving -coil speaker. The result
will amaze you and convince you
that it is impossible to buy a
speaker of its type at any price,
to equal its performance.
Every detail of design and construction
combines to produce the ideal repro-
ducer ; a musical instrument in the
highest sense of the word, which is so
sensitive that perfect results are achieved
with inputs from small as well as large
receivers.

The more critical you are, the more
you will appreciate its beauty of tone,
its brilliant response, its remarkable
sensitivity and fidelity.
The R. & A. " 100 " is the reproducer
for the connoisseur, notwithstanding its
very low price.

94aREA
"100"

PERMANENT MAGNET

MOVING COIL
REPRODUCER

At the forthcoming Radio
Exhibition, Olympia,
R. & A. Reproducers will
be exhibited on the stands
of the leading Dis-

tributors.

Descriptive Leaflet sent Free on request
REPRODUCERS& AMPLIFIERS LTD., FREDERICK ST., WOLVERHAMPTON

Advertisers Appreciate Mention of "A.W." with Your Order
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CAPT. P. P
ECKERS1LEY
late oftheil.B.C.

is contributing a weekly
review of the latest de-
velopments in every
phase of wireless ex-
clusively to The Daily
Mail every Wednesday.
World-famous as one of
the pioneers of broad-
casting, both in con-
nection with the Marconi
Company and the B.B.C.,
his expert knowledge and
unique experience are at

your service.

NO WIRELESS SET

IS COMPLETE

WITHOUT IT!

if- EACH

DAILY MAIL
" cadio 71 - a - glance

SIMPLE ENOUGH

FOR A CHILD

TO USE!

DIAMETER
91 INCHES.
2 -SIDED,
IN COLOURS.

With the aid of this attractive and
ingenious chart stations are easy to
identify, and when your own dial
readings have been recorded in the
blank opening provided, anybody
can immediately tune in to any
station required.
ASSISTS LISTENERS-

I>

Gives 76 British and Continent,
Stations with closing down an-
nouncement. Frequency, Wave-
lengths, Power, Interval Signal, etc.
On Sale at all Wireless Dealers,
Stationers, Bookstalls, etc. If any
difficulty, write direct to Frank
Pitchford & Co., Ltd., Well St.,
London, E.C. I .

A FASCINATING PASTIME FOR THE WINTER EVENINGS

Amateur Wireless HANDBOOKS

each 2/6 net.
Wireless -Controlled
Mechanism for

Amateurs

The Practical Wire-
less Data Book

THE BOOK OF THE NEUTRODYNE
by J. H. Reyner, B.Sc. (Hons.), A.M.I.E.E.

Price 1/6 net, or post free for 1/9

Of all Newsagents and Booksellers, or by post 3d.
extra, from Cassell & Co., La Belle Sauvage, E.C.4.

NIMMENNIIIISMIMe

You MUST have the

"Wireless Magazine"
Every Month Price 11-

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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Postcard
Radio

Literature
For Station Loggers
T HAVE just had literature describing
I the automatic station log produced by
Frank Pitchford & Co., Ltd. This. gives
details of all the leading European stations
and shows instantly wavelengths, powers,
call signs and many other useful factors.

349
A Handy Indoor Aerial

Here's a fine idea : the new screen
aerial produced by the New London Elec-
tron people. It is 'a most useful indoor
aerial, better than the usual improvised
indoor wire, costing only a few shillings, and
designed to be slung in any conveneint
corner. It is ideal for flat dwellers and I
advise all owners of sets capable of working
on an indoor aerial to write through my
free catalogue service for a folder describing
this useful accessory. 350
Good Cabinets

No matter whether you have a small
table type set or a big radio -gramophone
outfit you will find a suitable cabinet for
it in the Cameo range. If you think I am
exaggerating then write for a free copy of
the new Cameo booklet which gives illus-
trations and full measurements. 351
New Telsen Prices

In view of the drastic price reductions
which have been made in Telsen parts I
think every set builder should have a copy
of the booklet which describes the whole
range. This can be had free. 352
Stop Crackling !

A set user who is troubled with crackling
noises caused by faulty switch contact
should get a folder describing the several
models of Busco push-pull switch.
There are 2 -point, 3 -point, double -throw
radio -gramophone and fuse switches avail-
able. 353
Oldham Batteries

If you have not tried the Oldham
"lively " high-tension battery, then get
a free copy of the folder just issued and
choose from the standard or triple range
the battery most suited to your set. 354
New Clix Parts

Clix connectors and terminals maintain
their popularity because of the excellent
contact they afford. I was interested to
have a little folder giving details of the
new anode connectors, terminals, wander
plugs and sockets. 013SERVER. 355

GET THESE CATALOGUES FREE.
Here" Observer'' reviews the latest booklets and
folders issued by well-known manufacturers. If
you want copies of any or all of them FREE OF
CHARGE, ust send a postcard giving the index
numbers of the catalogues required (shown at
the end of each paragraph) to" Postcard Radio
Literature," "AMATEUR WIRELESS," 55-61,
Fetter Lane, E.C.I. " Observer" will see that
you get all rite literature you desire.
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Faraday ilouse tests
prove themerit

DURING tests carried out by the famous
Faraday House Testing Laboratory, a

3,000 -ohm Bulgin Spaghetti was subjected
to a current of 40 m/A. for ONE HOUR.
Would any of the imitations of Bulgin Spa-
ghettis stand this severe test ? The secret
of Bulgin constancy Iles in a combination of
features possessed by no other wire -wound
resistance, including the unique Electrical
Spot Welding of element.

Send 2d. postage for the new and enlarged
75 -pp. edition of the famous Bulgin Cata-
logue and Manual which also details the new
Bulgin Technical Service.

A. F. BULGIN & CO., LTD.,
Abbey Road, Barking, Essex

Telephones: GRANGEWOOD 3266 and 3267

4,111S
0
0

London Showrooms : 9, 10,
11 Cursitor Street, Chancery
Lane, - E.C.4. Telephones:
HOLBORN 1072 and 2072.

MORE

LB
STAND
202,

Radio Exhibition,
OLYMPIA.

aids to set builders
PANEL

TERMINAL
Strongly made with two
lock -nuts and soldering
hole for contact. Insu-
lated knob with easily
read markings. For use
with Clix Hook, Ring
or Spade Terminals and
all standard fitments.
Adds to the efficiency
and appearance 3d.
of any set.

" VICEGRIP "
A Wander Plug of en-
tirely new design with
a powerful spring -prong
contact and metal to
metal wiring connec-
tion. Fits any 1 1.1
battery socket. A. 2

Obtainable from most dealers.
If any difficulty, order direct.

Cheapest PERFECT Contact
Lectro Linx Ltd., 25 Vauxhall Bridge Rd., S.W.

200
3%

409
500

600
1'000

1,500
2,000
3,000

4,000
5,000

S(10
/0,000
15,000

20,000

.25,000
39,000 1 3

13
It,

4°,000
50,000
60,000

k000
100,00

ISE°
SO
itf/4

So
45
40

35
32

28
26

22
20
14

12
10

4 10
4

4
4

16
1 9
19
23

2 6

P, ice
6d,

MAINS
CONDENSERS

NEW VACUUM PROCESS
achieves highest insulation resistance

These new Forms Condensers represent the greatest
advance yet made in Mains Condenser constructicn
They are tested by the sudden application of the test
voltage and not, as is usual, through a non -inductive
series resistance. In this way the Condensers receive
a surge test in addition to the steady application of
the test voltage Hilher test and working voltage
result, plus an insulation resistance of high value. Use
always Forma Condensers and be certain of the greatest
possible efficiency. Obtainable from all radio dealers.

2.0 Mfd. 3,3 1.0 Mfd. 6.0 Mfd. 8/-
4.0 Mfd. 5,6 2/6 8.0 Mfd. 10;6

Complete Catalogue from:

ARTHUR PREEN & Co. Limited
GOLDEN SQUARE, CROWN WORKS,
PICCADILLY CIRCUS, LONDON, W.1 SOUTHAMPTON

See also page 364

VISIT STAND 61. RADIO SHOW
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Responding to
the insistent de-
mands of Set-
makers,FLav herd
have designed
two more Mains
Transformers for

in the latest
Receivers.
Powerful and
accurate voltage
delivery assured.
Post the coupon
for full details.

.1.111mmos..,

MODEL W.30
Rectified Outputs.

200 v. at 60 m.a. using
tapping 175v. with Rect.
H.T.8.
250 v. at 60 m.a. using
tapping 200 v. with Rect.
H.T.8.
Price - 20/..
L.T, 4 v. 6 amps. for A.C.
Valves 5:'- extra.

MODEL W.32
Rectified Outputs.

175 v. at 25 m.a. using
tapping 110 v. with Rect.
H.T.6.
200 v. at 28 m.a. using
tapping 135 V. with Rect.
H.T.7.
L.T 4 v. 7 amps. for A.C.
Valves.
Price 251-

I enclose 3d. stamps for full lists of Heayberd Trans -
Jo -titers and circuit diagrams.

M
Address

tlEAYBERD
10 Finsbury Street, LONDON, E.C.2

THE IMPROVED

TONAX
CONE ADAPTOR

Greater value than ever is
given in this vastly improved
" Tonax.' ' Every builder of a
SINGLE or DOUBLE CONE
SPEAKER can, by using the
Patented `l Tonax " Chuck,
avoid all distortion, chatter
and rattle caused by
badly -fitting cones.
Of perfect preeisionconstruc..
tic,n. Practical efficient de-
F9.91.1)atilyfitiedtoanyunit.
Two extrIchocks, both deep
andt.tandard metal washers.
elt and tines washers, and
sell instru,tivris contained is
es ery b..

Single Cone Type 1

Double Cone Type' 1/6
F7 OM htt 'elealeee. If any dug -

de?, scud P.O. Ail eel to
Dept. A.

GARRATT STORES,
193 Garratt Lane. Wanlsworta,

Bnitieh Made.
Sated 'Applied

for

London, C.W.18

STAND 215 OLYMPIA

TAYLEX WET H.T. BATTERIES
New Prices : Jars 1 /3. Sacs 1/2. Zinns10.1. Sample do/.
18 Volts complete with bands and electrolyte 4/1 not
Sample unit 6d. Illus. booklet free. Bargain list free.
AMPLIFIERS. 30/, 3 VALVE ALL STATIONSET
A. TAYLOR, 57. Studley Road. Stockwell, LONDON.

Let "A.W." Solve your Problems

UROACCAST TELEPHONY
Broadcasting Stations classified by country and in order of wavelengths. For

the power indicated is aerial energy.
Kilo.. Station and Power

Metres cycles Call Sign (Kw.)
GREAT BRITAIN

25.53 12,75r Chelmsford
(G5SW) 16.0

242 7,238 Belfast 1.0
261.3 1,148 London Nat. 68.0

.288.6 2,040 Newcastle 1 9
288.51,040 Swansea 0.16
288.5 x,o4o Plymouth 0.16
288.51,040 Edinburgh 0.4
288.51,040 Dundee 0.16
288.5 c,o4) Bournemouth 1.2
288.51,040 Aberdeen 1.2
301.5 995 North National 70.0
309.9 ya8.. Cardiff 1.2
356.3 842 London Reg. 70.0
776.4 797 Glasgow 1.2
898.9 752 Midland Reg. 38.0
479.2 626 North Regional 70.0

3,554.4 103 Daventry (Nat). 35.0

AUSTRIA
219 1,3697 Salzburg 0.6
246 1,220 Linz 0.6
283 x,o58 Innsbruck 0.6
352 85r Graz 9.5
453.2 666 Klagenfurt 0.6
617,3 581 Vienna 20.0

also testing on 1,255 en. from 8 0 p.m.
(Ilion. Wed. Sat.)

BELGIUM
206 1,456 Antwerp 0.4
216 1,391 Radio Chatelineau 0.3
246 1,220 Schaerbeek 0.2
338.2 887 Brussels (No. 2) 20.0
508.5 590 Brussels (No. 1) 20.0

BULGARIA
318.8 942 Sofia(RodnoRadio)1.0

CZECHO-SLOVAKIA
263 2,139 Morayska

Ostrava 11.0
279.51,073 Bratislava , 14.0
293 1,022 Kosice 2.5
341.7 873 Braun (Brno) 34.0
486.2 6/7 Prague (Praha) 5.5
486.2 617 -Cesky Brad (test) 60.0

DENMARK
281.2 2,067 Copenhagen 1.0

1,153 16)) Kaltindborg 10.0

ESTONIA
441 68o Tallinn 0.7
465.8 644 Tartu 0.5

FINLAND
291 1,031 Tampere 1.0
291 .r,o3r Viipuri 13.5
368.1 825 Helsinki 13.2

1,796 267 Lahti 54.0

FRANCE
218.5 2,371 Beziers
1127 1,345.2 bircamp
237.2 1,203 Mimes
238.5 .r,25.? Bordeaux 

Sod-Ouest
740.31,201.2 Juan-les-Pius
255 1,173 Toulouse (PIT)
265.41,130 Lille (PTT)
276 1,087 Rennes
285.3 2,051 Montpellier
287 1,045.5 Radio Lyons
294.41,o18 Limoges(PIT)
804 936 Bordeaux (PTT)
714.7 954.5 Natan-Vitus

(Paris)

0.6
5.0
1.0

2.0
(1.5
1.0
2.0
1.2
2.0
0.5-
(t.5
5.0

0.5

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

815.8 951 *Marseilles (PTT) 1.5
328.2 914 Grenoble (vrn 3.0
328.9 9/2 Poste Parisien ... 1.2

- 345.2 869 Strasbourg(P'I'T) 15.0
370.4 Nro Radio LL (Paris) 0.5
384.1 78r Radio Toulouse 8.0
447.1 67r Paris (PTT) 2.0
466 644 Lyons (PTT) ... 2.3

1,445.7 207.5 Eiffel Tower ... 15.0
1,794.1 174 Radio Paris 17.0
1,724.1 174 85.0

(testing?
* temporarily closed

GERMANY
31.38 9,560 Zeesen
217.1 2,382 Konigsberg
218.5 2,373 Flensburg
227.4 2,3r9 Cologne
227.41,329 Monster
227.42,319 Aachen
232.22,292 Kiel
240 1,255 Nurnberg
245.92,220 Cassel
`253.42,284 Giciwitz
259.3 2,257
209.8 r,r/2
276.5 2,035
283.6 r,o53
283.6 2,053
283.6 r,055
318.8 941
325 923
300.1 833
372.3 805
390 770
419 716
453.2
472.4
532.9
559.7
559.7
566
569.3

1,020

Leipzig,
Bremen 0.2
Heilsberg 75.0
Magdeburg 0.0
Berlin (E) 0.6
Stettin 0.6
Dresden 0.3
Breslau 1.7
Muhlacker 75.0
Hamburg 1.7
Frankfurt 1.7
Berlin 1.7

662 Danzig 0.6
635 Langenberg 7.11

563 Munich 1.7
535 Kaiserslautern 1.7
536 Augsburg 0.3
530 Hanover 0.3
527 Freiburg 0.3
./85 Norddeich 10.0

1,634,9 283.5 Zeeseet 75.0
9.595 129.3 Konigswusterhausen 15.0

- (press)
2,909 103.3 Konigswusterhausen 15.0

(press)
HOLLAND

)11.23 9,599 Eindhoven (PC J) 30.0
298,82,091 linizen 8.5
205.8 1,,,00l Radio Idzerda

(The Hague) 3.0
1,071.4 280 Scheveningen -

Haven 10.0'
1,875 260 Iliiversnm 1.5

HUNGARY
551 ;745 Budapest 23.0

ICELAND
1,200 2.50 Reyhjavik 16.0

IRISH FREE STATE
254.4 2,337 Cork (GC IN.) 1.5
413 725 Dublin (211N) 1.5

ITALY
Rome (3R0) 9.0
Trieste 15.0
Turin (Torino) 8.5
Genoa (Genova) 10.0
Naples (Napoli) 1,7
Rome (Roma) - 75,0
I3olzano (113Z) 0.2
Milan (Milano) ,8.5
Palermo 3.7

LATVIA
525 .572 Riga 13.0

LITHUANIA
1,935 255 )faunas' 7.0

15.0
1.7
0.6
1.7
0.6
0.3'

0.31
2.3
0.3
5A1

2.3

25.1
247.71,211
296.4 2,012
312.8 959

. 331 905
941. 68o
453.2 662
501 599
542.5 553

the purpose of better comparison,

Kilo.
Metres cycle;

Station and Power
Cal! Sian (V: sv.)

NORTH AFRICA
363.1 .825.3 Algiers (Prr) ... 13.0
414 let t:aino Maros

(Rabat) 10.0
NORWAY

235.5 2,274 Kristianssan1 . 0.63
290.6 1,247 Stavanger 0.625
361.1 824 Bergen 1.35
367.6 816 Frederiksstad 0.8
453.2 663 Porsgrund 0.8
493.4 60 Trondheim 1.35
560 536 Hamar 0.8

1,083 277 Oslo 75.0
POLAND

214.2 2,400 Warsaw (2) 1.9
234 1,283 Lodz 2.2
244.11,229 Wilno 21.0
112.8 959 Cracow 1.5.
335 896 Poznan 1.9
381 783 Lvov 21.0
408 734 Katowice 16.0

1,411.8 212.5 Warsaw
-Raszyn 153.3

PORTUGAL
290.5 r,o33 Lisbon (erIAA) 2.0

also on 42.9 fel.
ROMANIA

 320.5 768.2 Bucharest 16.0
RUSSIA

427 -02.5 Kharkov 25.0
497 603.5 Moscow 1.2
511 585 Archangel 1.2
720 416.6 Moscow (Pro 20.0
803 375 Kiev 20.0
810. 357 Nijni Novgorod 1.8
937.5 320 Kharkov (11V20) 25.0

1,00(1 3o) Leningrad 100.0
1,063 283 10.0
1,073 279.6 Rostov Don 4.0
1,103 272 Moscow Popoff 40.0
1,301 230 Moscow (Trades

Unions)165.0
1,451 502.5 Moscow ((tout) 40.1)

SPAIN
252.31,189 Barcelona (EAJ15) 1.0
266.6 2,225 Barcelona (EA J13)1.0
349 86o Barcelona (EA JI) 8.0
306.9 817.7 Seville (EA J5) 1.5
424 707 Madrid (EA J7) 2.0
453.2 662 San Sebastian

(EA 131 0.6
105.9 593 Valencia (tests) 8.0

SWEDEN
230.3 2,304 MalinO 0.71
257.31,165 Itleby 15.0
306.0 977.2 Falun 0.65
399 932 Goteborg 15.0
935 68) Stockholin 75.0
549

.554
Sundsvall 15.0

770 389 Ostersund 0.7
1,220.5 244 Boden 0.75
1,359 22,1..9 Motala 40.0

SWITZERLAND
1,223 Basle 0.05

246 1,220 Berne 0.5
403.5 743 ,Sottcns 42.0
459 653 13eromuenster ... 75.0
764 395 Geneva 1.5

TURKEY
5.0

1,533 195 Ankara 7.0
YUGOSLAVIA

308.3 973 Zagreb (Agram) 0.7
931.7 695 Belgrade
574.7 522 Ljubljana 2.8

1,204.8 249 Istaubta

WHEN SUBMITTING QUERIES
Please write concisely, giving _essential par.

ticulars. A Fee of One Shilling (postal order),
o stamped addressed envelope, and the coupon on
the lash pPge must accompany all letters. The
following points should be 'iota' '

Not more than two questions should be sent
with any one letter.

The designing of apparatus or receivers cannot
be undertaken.

Modifications of a straightforward nature can be
made to blueprints, but we reserve to ourselves
the right to determine the extent of an alteration
to come within the scope of a query. Modifications

. .

to proprietary receivers and designs published by
contemporary journals cannot be undertaken.

Readers' sets and components cannot be testa I
at this. Office. Readers desiring specific informa.
lion upon any problem should not ask for it. to be
published in a forthcoming issue, as only queries
of general interest are published and these only at

- cur discretion. Queries cannot be answered It/
telephone or personally.

Readers ordering blueprints and requirin
technical information in addition, should address
a separate letter to the Query. Department and
conform with the rules.

Listeners who remember Neighbours'
Childer, by J. H. Malveen, which was
broadcast from Belfast some time ago,

ill look forward to a new comedy about the
INIcIntoSh 'family. Mr. Mcllveen's next
play is called The Wheat and the Chaff, and
it will be heard on September s8.

Radio Espana (EAJ2), Madrid, has
resumed its daily transmissions and now
shares the wavelength of 424 metres with
Madrid (EAJ7). Broadcasts are to be
heard daily between 5 and 7 p.m. with an
additional concert on Mondays between
to p.m. and 12.3o a.m.
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BRISTOL RADIO WEEK

BRISTOL'S
fifth Annual Radio Week,

which will be held from September 19
to 27 inclusive, has been specially arranged
this year to coincide with the first Bristol
and West of England Radio Exhibition,
to be held in the Colston Hall from Sep-
tember 21 to 3o. In the centre of the.
Exhibition a large broadcasting studio
is being erected with glass panels so that
the broadcasters may be seen.

Special programmes have been arranged.
On September i9 Mr. H. G. Tanner,
Sheriff of Bristol, will give an introductory
talk for West Regional listeners, and on
September 20 an orchestral concert repre-
sentative of Bristol and West Country
composers will be given. The Lord Mayor
of Bristol will broadcast an appeal for the
Lord Mayor's Wireless for Hospitals Fund
on September 20. This Fund was started
some years ago and all Bristol hospitals
have now been equipped. There still
remains, however, the problem of funds for
maintaining the installations.

On September 2t the first relay from the
studio in the Exhibition at the Colston Hall
will be given, when the Victor Olof Sextet
will play. The most important dramatic
feature of the week will be Ghosts of the
Footlights, or Re -visiting Bristol's Old
Theatre, by Froom Tyler, to be given on
September 22. Bristol had many famous
theatres in the past and the " ghosts" will
come over the centuries from 1660 onwards.
On September 23 a concert arranged by
the Bristol Children's Concert Society will
be relayed from the Central Hall. A
recital will be heard in a concert to be

relayed, from the Exhibition studio. A
concert to be relayed from the Exhibition
on September 24, will be given by the City
of Bristol Police Band.

Vaudeville will be relayed from the
Exhibition studio on September 25. Gillie
Potter, Elsie Griffin, Kingsley Lark, Mona
Grey, and William Parsons will take part
in the progranime.

Len Corbett, the ex -England Captain,
will broadcast a running commentary on
the Bristol v. Coventry match on September
26. This match takes place at the Bristol
Memorial Rugby Ground.

MUSIC AT THE EXHIBITION
IN connection with music at the Show

this year, we hear that H.M.V. are
arranging a series of programmes of their
latest releases of records; which will
provide the music distributed by, the B.B.C.
to the speakers on the various stands when
suitable broadcast music is not available.
The programmes of records will be based
on those that H.M.V. have compiled
specially. for use in the "His Master's
Voice" Modern Hall of Music opposite
Olympia. These records have been chosen
specially in order that the capabilities of
the various types of speaker may be
demonstrated.

SUNDAY COMMENTARY ?
IF the weather conditions do not permit,
1. the Schneider Trophy race to be flown
on Saturday, the B.B.C. may create a
precedent by relaying it on Sunday,
assuming that that day is chosen by the
authorities. O.B. engineers are very
excited about this relay.

THE
EXPERTS

SAY
"UNEQUALLED for
SELECTIVITY"

.... I do definitely state that there are
no coils on the market to -day which will
give a greater degree of selectivity . . . "
The Tunewell Ultra Selective Dual Range
Coil, specified in the "Easy to Build" One-
Valver, gives greatly improved range and
sharper tuning to any straight or S.G. circuits.
TUNEWE LL ULTRA SELECTIVE DUAL RANGE
COILS-AERIAL or ANODE, 7/9 (6 -pin base 2/-).
With "BLUNTER" tuning tapping 1/- extra.
PANEL MOUNTING 10/6. (3 -pt. switch 1/3).
SHORT WAVES, 3/11.

Write for lists of the full range of
TUNEWELL COILS, TRANSFORMERS,
CHOKES, SPEAKERS, RESISTANCES,

or see them at

STAND No. 82
NATIONAL RADIO EXHIBITION, OLYMPIA.

TURNER & CO., 54 Station Rd.,
New Southgate, London, N.11.

This is the unanimous decis-
ion of the technical press
experts and of the public.
A Radio Society Member says:
" At a test my WUFA was found
to be the winner out of 25
speakers of all makes, including
two moving -coil speakers."

WUFA 60 -POLE UNIT
WITH CHASSIS

A robust combination of this
famous unit and a special chassis
designed to get the best possible
result. A lever -operated cam
allows fine adjustment. Huge
volume handled without stress.
The unit is extremely sensitive.
Easily mounted to baffle or
in cabinet.

Your dealer will willingly demonstrate.

AAI
COMPLETE WITH CHASSIS4t)

40/ -
COMPLETE

UNIT ONLY

27/6
M. LICHTENBERG, 4 Great Queen Street, London, W.C.2

VERONA -

RANGE COIL
See test report, AMATEUR WIRELES.P.
August 29-" Selectivity and amplifi-
cation well up to standard . . . smooth
reaction control . . ." Wave. range
240-550 and 900-2,000 metres.. . ."

Price, complete 12/6
Largest makers of earth tubes in the British Isles.

Coppered Steel
)billion 116.

Perfect 2;- ea.
Copper Verona

2/6.
Verona Giant

376 each.

Lead-in tube.
Ail sizes from
I in. to 18

Stocked by all the leading Wireless 11 owe 8. .4,k for "Versem " Wireless Accessories.

JABEZ BATE & Co., Ltd., Verona Works, BIRMINGHAM

THE CABINET THAT MAKES A
':GOOD SPEAKER

BETTER!
The "Melodee" definitely 'mprovea the performance el
any unit housed in it. Only 22/.. in Oak. Write now for
your FREE copy'of the new Cameo 24 -page Radio Cabinet
Catalogue. OLYMPIA, STAND 5L

CARRINGTON MFG. CO., LTD.,
24 HATTON GARDEN, LONDON, E.C.1

'Phone HOL 8202 Works S. Croydon
MINM.1126

NAME

ADDRESS

A.W.12
...... ...... 011/0.1=1.1
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PREPAID ADVERTISEMENTS
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge

THREE SHILLINGS. DEPOSIT SYSTEM
As the Publishers cannot accept responsibility for the

bona fides of advertisers in this publication, they have
introduced a system of deposit which it is recommended
should be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained until advice is received of
the completion of the purchase, or of the article having
been returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of £1

and under, and 1s. for amounts in excess of 61, to cover
postage, etc., must be remitted at the same time. In cases
of persons not resident within the United Kingdom, double
fees are charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to
" AMATEUR WIRELLss " ADVERTISEMENT DEPARTMENT,

58,'61 FETTER LANE, LONDON, E.C.4

HIRE A MCMICHAEL PORTABLE SET, 15/- weekly.
Sets visited, repaired. overhauled. -Alexander Black,
Wireless Consultant, 55 Ebury Street, S.W,1 Sloane 1655.

ENGINEERS. -Are you earning less than £10 per week?
If so, you cannot afford to carry on without reading
"Engineering Opportunities." This 200 -page book is filled
with matters of vital importance to you. Among other
things, it explains the methods of our unique Appoint-
ments Department, gives details of all leading Eng.
Exams (A.M.I.Mech.E.. A.M.I.E.E., B.Sc., G.P.O., etc.),
and outlines modern Courses in Civi I,Mechanical, Elect rical
Motor, Aero; Radio, 'talkie and all other branches of
Engineering. This book -will alter your entire outlook and
earning power. It is quite Free. Send a P.C. for your copy
Now.-Pritish Institute of  Engineering Technology,
109 Shakespeare House, 29/31 Oxford Street, London.

NEW ELECTRIC GRAMOPHONE MOTORS, 5 -guinea
models, suit A.C. or D.C., complete with 12 -in. turntable,
switch. regulator, etc., blueprint instructions, money
return guarantee; 40/- each. -King, Kingsley Road,
Hounslow, Middlesex.

CONJURING CATALOGUE FREE.-00Od tricks, very
cheap. Profitable hobby.-Vandys Magic, Hastings.

LOUDSPEAKER REPAIR SERVICE, 309 Roman Road,.
E.3. I ua rantee all repairs. Any make.

BURNDEPT MARK II H.T. UNIT for A.C., 100/240 volt,
£4: ilurndept 3 -valve Screened Ethophonc, £3; Burndept
L.T. battery charger. 100/240 volt, £1/5/-; 1-2 volt Oldham

ceumulat Or, 7.:6. -Dale, 11 Beauville Road, Catford, S,E .0.

"CRAFTEASE " Cabinets, for radio or gramophones.
Supplied "ready for assembling" or "assembled." Cata-
logue Crattcase Works, Winscombe, Somerset. -

'FREDERICK PATERSON, late Btsrndept Technical Staff
:Engineer. Any radio set supplied, modernised, repaired.
Your set taken as part payment for new set. -7 Lisle
Street. W.C.2. Phone : Regent 3363.

PHOENIX THREE -VALVE KITS, complete with cabinet,
£1.17,'6. Ditto with valves, £2/15/-. Ditto with 11.T.
and _LT. batteries and speaker, £4/10/6. Three -valve
S.C. kits. 30/- extra. H.P. terms on kit: 10/5 deposit,
2/7 per week. -Phoenix, 314 High Road, Lee, S.E.13.

MODERN THREE -VALVE SETS with valves, £3/15/-.
Century Super kits, £3/15/-. Anything wireless supplied
at keenest prices. Send list of requirementS for quotation.
-Servwcll Wireless Supplies, 74 Gough Street, London,
E.14.

ELECTRICAL ENGINEERS, wiremen, accumulator service
men, the T.E.C. will train you at home for a better job.
-Unsurpassed-Bourses in electrical engineering. wiring and
battery charging; prospectus -and "Guide to Success"
post free. -W. S. Ibbetsom B.Sc., A.M.I.E.E., Technical
Engineering College, 10 Speenham Road, Stockwell,

BIRMINGHAM'S WIRELESS DOCTOR. -1t. E. Summer -
field, M.R.S.G.B., will call and service your set. Any type
set made, modernised, or repaired. Component parts or
set supplied. -1 Newhall Street, Birmingham.

BANKRUPT BARGAINS. -List free. Super Century kit
82/, 3 -valve kit with cabinet 35/-. 2 -valve 24/-. Trans-
formers from 2/9. Wavemaster .0005 and differentials 2/6.
-Duals coils 5/-. Triotron units 9/6. Valves 4/6, Power 5/6.
S.G. 10/-. Speaker kits from 10/6. Switches 6d. Fixed

Valveholders 5d. All small parts cheap. Get my
price for any kit: BUTLLN, 11311, Preston Road,
Brighton.

YOUR OLD COMPONENTS
are worth money. Sort out the spare radio parts you no
longer require and advertise them in the .Miscellaneons
Columns' of AMATEUR WIRELESS. You will be our.
prised how quickly they will be snapped up.
Sour announcement will coot you 1d. a word. Send your
list of parts, together with your name, arldr.s and remit-
tance to:

"Small Advertisement" Department
AMATEUR WIRELESS

5S-61, Fetter Lase. London, E.C.
WarasaNiarMini

372

"Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world: 3 months,
4s. 6d.' 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to " Bernard Jones
Publications, Ltd."
General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and it used will be paid for.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or The Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.

Write for our

SEPTEMBER
SALE LIST
Saves you Pounds !

Crammed with illustrations and details of
all sorts of fascinating and useful gear, at

very reasonable prices.

MICROPHONES and TELEPHONES,
RADIO AND ELECTRICAL

INSTRUMENTS, SWITCHGEAR,
MOTORS, GENERATORS.

Just send a stamped addressed envelope.

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, E.C.4.

City 0191. Electradlx, Cent. London.

DOES YOUR SWITCH SPINDLE TURN ROUND ?

IF SO, YOUR SET

"CRACKLES!"

each

Post
Fro

Patents
Pending

It FITTING

"BUSCO" SWITCH
rcur trouble is endel because thee,
is no contact point to turn rental,
and when you "switch on" yas
Lava contact like a power switch.

WHY NOT FIT ONE?
They are as cheap as the interiar
ripe but far superior in operation.

Fr., YOU, local dealer,
Bedford's Cycle Stores, or

BUSBY & CO., LTD. (Patentees)
Dept. A.W., PRICE ST., BIRMINGHAM

.befwaltsLt4_

EVERYMAN'S
WIRELESS
By Ernest H. Robinson (5 Y.111.)

A handy book telling in plain,
non -technical language all that
the average man needs to know
about Wireless.

CASSELL'S 3/6 net

. . .

B.B.C. Official Selectivity Unit (6d.) ..
Big fur. Unit for A.C. Mains
Loud -speaker Tone Control
"W M.' Linen Diaphragm Loud -speaker
Two -Minute Adaptor for Short Waves
Super 60 A.C. Unit
Simple Neon Oscillator . ,

SEPTEMBER 12, 1931

FULL-SIZE BLUEPRINTS
When ordering, please send Postal Order, NOT STAMPS.

B.D.C. CrystaClsRetYSTAL
SET (6d.)

AW231

ONE -VALVE SETS (is. each)
B.B.C. One 0

Easy to Build One:: : : :: :: : : 1)':VVVr(3)4

Hartley One .. .. .. .. .. WM198
TWO -VALVE SETS (15. each)

Talisman Two (D, Trans) .. .. .. AW194
No -battery A.C. Mains Two (D, Trans) .. AW230
No -battery Gramo-radio 2 (D, Tram) .. .. ',will
1930 Talisman 2 (D, Trans) .. .. .. AW
Arrow Two (D, Trans) . .. ..
Forty -five -shilling Two (D, Trans) .. :: 'AVM
Searcher Short-wave 2 (D, Trans) .. .. AW259
Challenge Two (D, Trans) .. ..
Everybody's All -in 2 (D, Trans) ..
Twenty -shilling Two (D, Trans) ..

.. AW261

B.B.C. Selective Two (D, Trans) ..
.. AW273

The Room -to -Room 2 (D, Trans) .. AW298
Gleaner Two (D, Trans)

:.:: \i/IINV379

.. .. .
Merlin Two (A.C. Set) .. .. . .. WM213
Five -point Two (D, Trans) . .. .. WM220
Brookman's A.C. Two (D; Trans) .. .. WM225
Aladdin Two (D, Trans) .. ..
Ever Tuned Regional Two (D, Trans) .. .: INVVMM224311

Station -finder Two (D, Trans) . , .. . , WM253

THREE -VALVE SETS (1s. each)
1931 Ether Searcher (SG, D, Trans) .. .. AW271
1931 Ether Searcher (A.C. model) .. .. AW276

Mains Unit
Ultra -selective Straight Three (SG, D, Trans) AAWW227872

1931 Ether Searcher (D.C. model) .. .. AW284
Mains Unit

Square Peak Three (SG, D, Trans) :: ..
AW285AW293

B.B.C. Selective Three (D, RC, Trans) .. AW289
1931 Britain's Favourite Three
Universal Short-wave Three (SG, D, Trans)

..
99AAWW3201

Brookman's Three (SG, D, Trans) .. ..
Inceptordyne (SG, D, Pentode) .. .. WM179
Music Marshal (D, 2 Trans) ..

-

Concert Three (D, 2 Trans) .. .. :: W NVMM19°99
Five -point Three (SG, D, Trans) .. .. WM212
New Brookman's Three (SG, D, Trans) .. WM218
Five -point Short -waver (D, RC, Trans) .. WM223
Baffle -board Three (D, RC, Trans) .. .. WM226
Plug -in -coil Three (D, 2 Trans).. ..

WM236WM
232

Regional Three (SG, D, Trans) ..
Gramo-radio A.C. Three (SG, D, Trans) .. WM237
Band-pass Inceptordyne (SG, D, 'rrans) .. WM244
Ether Marshal (SG, D, Trans) .. .. .. WM247

FOUR -VALVE SETS (ts. 6d. each)
The £3 3s. Four (SG, D, RC, Trans) .. . AW303
Regional Band-pass Four (SG, D, RC, Trans). WM2I 1
Five -Point Four (SG, D, RC, Trans) .. NVM216
Regional A.C. Four (SG, D, RC, Trans) .. WM222
Supertone Four (SG, D, Push-pull) WM227
Brookman's Three -plus -one (SG, D, RC, Trans) WM233

FIVE -VALVE SETS (1s. 6d. each)
1930 Five (2HF, D, RC, Trans) WM171
Overseas Five (3SG, D, Trans) WM191
Regional D.C. Five (SG, D, LF, Push-pull) .. WM252

SIX -VALVE SETS (1s. 6d. each)
Century Super (Super -het) .......W287
A.C. "Century Super" (Super -het) AW295

Mains Unit (1/-).. AW29.5s
Super 60 (Super -het) .. .. WM229
A.C. Super 60 Radio Gramophone (Super -het) WM239
A,C. Super 60 (Table Model) .. .. WM245
Super 60 (with Wearite base) WM249
Super 60 (with Lewcos base) .. .. WM251

AMPLIFIERS (1s. each)
Simple Gramophone Amplifier ..
High Quality Amplifier for A.C. Mains
2 -Watt Amplifier tor A.C. Mains .
A.C. Push-pull Amplifier
Add-on H.F. Screened -grid Unit
Universal Push-pull Amplifier ..
D.C. Fader

AW257
AW275
AW283
AW291
AW296
AW300

W111242

PORTABLE SETS
Companion Portable (2HF, D, RC, Trans) AW279 1/6
Portable "Century Super" (Super -het) .. AW297 1/6
Pedlar Portable Three (D, 2 Trans) .. 1/VM197
Super 60 Portable (Super -het) WM238 1/6
Home and Garden Three (D, RC, Trans) WM246 1/-

M ISCEL LA N EOUS (1s. each)
Our KT, Unit for A.C. Mains . .. AW262
Gramophone Tone Control .. . AW264
Short-wave Super -het Adaptor .. . .. AW268
H.T. Unit and 'Trickle Charger for D.C. Mains AW272
Booster Speaker (6d.) . AW286
"A.W." Tone changer (6d.) .. AW288

AW290
AW294

.. WM230

.. WM234

.. WM235

.. WM240
WM248
WM250

Copies of the " Wireless Magazine " and of "Amateur Wireless " eons
taining descriptions of any or these sets can be obtained at Is, 3d. and 41.
respectively, post free. Men letters " A.W." rent to " Amateur
Wireless " sets and W.M." to " Wireless Magazine."
Address letters:

Amateur Wireless Blueprints Dept., 181:06n1dFoent,teEr.

FEE 11elesS-.iir

INFORMATION BUREAU
COUPON

Available until Saturday
SEPTEMBER 19, 1931
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Everybody's
calling for

IT'S'
THE

LIMIT
You

ARE
WANTING

The PICK-UP
with the

Adjustable Reed.

Combination Pick-up and arm, 32/6
Pick-up only, with side fitting, P1/ -

OJT RADIO Ltd.,
15s

se
29 Windsor St.,

Ex Road, N.1.

Obtainable
from

Cealers
or

write direct.

NOTICE
BECOL LOW LOSS
EBONITE FORMERS

12 SIZES

RELIABLE
Tested before despatch

PANELS, RODS,
TUBES

LOOK FOR TRADE -MARK BRTT1SH MADE
Sole Makers-
THE BRITISH EBONITE CO., LTD.

HANWELL, LONDON, W.3

AMPLION
MOVING COILS

THE famous Amplion
M.C.6 Unit is acknow-
ledged as representing

the best value and the
great zst effic iency amongst
small permanent magnet
moving coil speakers. Its
reproduction and sensiti-
vity are really remarkable,
and it will handle without
distortion adequate
volume for a] normal re-
quirements. It requires no
external excitation and the
universal transformer which
is fitted enables the
speaker to be correctly
matched to either Power,
Super Power or Pentode
output From standard
British 2, 3 or 4 valve
receivers.

M.C.9 UNIT
This is also a permanent
magnet type, but is much
larger and more powerful
than the M.C.6.

Unit only g6 - 0 - 0
Cr on deferred terms
matching transMsrmer

15/. 4xtra.

M.C. 6 UND
COMPETE WITH
1 RANSFOkMER

67,6
CABINET

MODELS
THE M.C.6 Unit is also available in

handsome cabinets e f very modern and
striking design. Transformer is also Fitted
in Cabinet Models.

M.C.6 Oak - £5 -10 -
M C.6 Walnut 1.'5 -19 - 6
Coll Cabinet Mo 'e's are cvailable upon

deferred terms.

lvt.C.9 Oak - £9-9-0
M.C.9 Walnut £10-10-0
All M.C.9 models are avai ab!e on de -
,erred terms. Both the Cabinet Models

are fitttd w th matching transformers.

D.C. ENERGISED MODEL
AMOST efficient unit for D.C. Voltages

IC0/110, 200/240, very suitable for A.C.
sets. Full cetails of alternativ - methods
operation supplied with each model.

UNIT ONLY 29T6
UNIT WITH
matching trans - t.
former - -

Don't forget to visit the AMPLION Stand
No. 75 EMPIRE HALL, OLYMPIA.

Ask at Stand for invitation to AMFLON HOUSE (c'ose to
Olympia), where all AMPLION Mode's can be heard working

from direct Eroadca.t.

GRAHAM AMPLION LTD., 26, Savae Row, W.1.

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

roy.14
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New Ekeo Power Units
a triumph over all previous standards

0

All obtainable on EASY PAYMENT
TERMS from as little as 3,13 per month!

Worth knowing more about! Post coupon now for full details.

iii
To E. K. Cole, Ltd., Dept. K.10, EKCO Works, Southend-on-Sea.

Please send me full descriptions of EKCO Power Units with which I can
finish with batteries for ever and obtain permanently perfect radio at a cost
of only a few pence a month.

Name

Address
(If you require details of Easy Payment Terms put a cross here

EKCO-leading specialists in All -Electric
Radio - introduce their unique range of
1931-32 Power Units . . . surpassing all
previous achievements. Wonderfully com-
pact . . . triumphs of efficiency . . . housed
in beautifully designed bronze -metal
cabinets . . . embodying unique features
. . . combining highest efficiency with
greatest simplicity.

Immediately adjustable for different output
voltages by a method which eliminates all
variable resistances and their attendant defects.
Adjustable to every type of receiver and valve.
All the controls compactly arranged, readily
accessible, clearly marked. Cleverly recessed.
too, so that they do not protrude above the
surface of the cabinet. Measuring 9 in. by 5 in.
by 3i in. . . . ideal for portable sets . . . and
for all other receivers. Banish all battery
worries, renewals and expenses for ever . . and
give you better radio . . . permanently . . . for
only a few pence a month.

EKCO NEW H.T. UNITS
(For A.C. Mains)

Model A.C.12 for 1 to 3 valve sets (12 m/a output) £2 15 0
Model A.C.I8 for 1 to 5 valve sets (18 rrita output) £3 7 6
Model A.C.25 for multi -valve sets (25 m/a output) £3 17-6
Model D.C.15;25 for D.C. Mains (15 or 25 m/a output) £1 19 6

EKCO NEW COMBINED
H.T. AND L.T. CHARGER UNITS

(For A.C. Mains. Supply H.T. and also keep your accumulator
constantly charged).

Model K.12 for 1 to 3 valve sets (12 m/a output) £3 19 6
Model K.18 for 1 to 5 valve sets (18 rn/a output) R4_12 6
Model K.25 for multi - valve sets (25 in/a output) RS 7 6

ALL-ELECTRIC
POWER UNITS'

Woburn

Printed in England. Published by Bernard Jones Publications, Ltd., 58/61 Fetter Lane, London, E.C.4.
Sole Agents for South Erica ; CENTRAL NEWS AGENCY, LIMITED, Sole Agents for Australasia; GORDON & GOICII LIMITED. Saturday, September 12, 1931


