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The ULTRA POPULAR "FIFTY"
embodies the famous Double Linen
Diaphragm. Possesses all the acoustic
advantages of small diaphragm for high,
and large diaphragm for low audible
frequencies. Even frequency response.
Scientifically balanced for area, mutual
tension and juxtaposition. In solid oak
or mahogany. From all radio dealers
and music shops.

ULTRA ELECTRIC LTD., 661, HARROW ROAD, LONDON, N.W.10

No. 543. Vol. XXVI. No. 4.

Have acquired a world-
wide reputation for
Quality and Value.
Built by Specialists in
Transformer construction,
they have set a Quality of
Performance above re-
proach. Your Set will
work better with a Telsen
Transformer - - - - Fit
one nowt
TELSEN ELECTRIC

CO.LTD.,
Miller Street,
Birmingham.

McMICHAEL
PORTABLE

RECEIVER
22 GNS.

Point No. I.
SELECTIVITY.

At the gates of Brookmans Park (both
wavelengths being radiated) both pro-
grammes and Continental stations
were received with complete
separation.

Hear it at any high-class radio
store or our London showrooms.

L. McMICHAEL LTD.,
WexhamRoad,Slough,Bucks.
179, Strand, London, W,C..

Copyright. Registered as a Newsp,, per
for transmission in the United Kingdom.
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pecial EVER READY units
for Portable Sets

Careful attention has been
given to modern practice in
portable set construction,
and the following three bat-
teries are specially designed
for use with them. These
units should cover the range
of replacements required for
most standard models.

vUv
PORTABLE 9N59N 8 6

no PORTABLE. Twq 13 6ua VOLTS, 9 5 3

incp PORTABLE
1.3
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C 
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THE BATTERY FOR YOUR PORTABLE SET
with a great name behind it !

Mention of " The Wireless World," when writini to advertisers, unit ensure pro,nc:
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F RANT! RADIO
The three
essentials of
radio reception-
Purity
of tone;

Volume,
and

Selectivity
-are well and
truly balanced.

MODEL 31

THE FERRANTI All Electric " Radio
Receiver is designed by experts in the

art, and built on sound engineering
principles.

Whilst we make no extravagant claims we
can definitely declare that our Set has been
scientifically measured and compared with
many others, and found equal to any and
better than most in all the, three essentials.

A special order from your dealer
will ensure prompt delivery.

Write for illustrated book, and, if you are interested, we
will arrange for a demonstration in your home.

The price, including valves,
is £25 in Oak, Cabinet,
and £26 in Walnut or
Mahogany Cabinet. Royalty
£1 extra. This set is available
for Alternating Current
mains only, voltages 200/250,
4o cycles or over.

FERRANTI LTD.
HOLLINWOOD
LANCASHIRE

At Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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DETACHABLE

CARRIER

57POSITIVE

PLATES

CLEAR GLASS

CONTAINER

jgt qour 1930 batten)

beat
fon

alir)
WOOD

SEPARATORS

CHARGE

INDICATORS

In the field of good batteries Tudor, with its long life and
reliability, always leads the way.
The Tudor Monolt Unit is the ideal accumulator for your set.
Every part has been carefully designed, and is the result of
thirty -years battery experience.
With this accumulator you will obtain a definite -refinement in
reception, combined with a much longer life.
Among its many characteristics are the charge indicators, which
show you when the cells are running down.
It has all the usual Tudor features, including non -corrosive
terminals and 5 m/m positive plates.
Despite these advantages, Tudor costs little more than ordinary
accumulators, and in comparison with the excellent restt!ts
obtained the slight extra cost is well worth while.
ESTABLISHED IN PUBLIC SERVICE.

Complete

r COUPON
Please send one full particulars of Tudor

Wireless Batteries.
Name

Address

Tudor Accumulator Co. Ltd., 2, Norfolk St., I

I Strand, London, W.C.2

)It'. 17.

Superior A.C. POWER
TRANSFORMERS and
CHOKES for the MAINS

from

351-
for all
Inputs

and
Outputs

Special Audio - Frequency Chokes and Trans-
formers, and Smoothing Chokes for all purposes.

WILLIAM BAYLISS LTD., Sheepcote Street,
Telephone: Telegrams: BIRMINGHAM.
Mid. 1409. "Drawbench, Wham."

EDDYSTONE
SCIENTIFIC

SHORT WAVE APPARATUS
A complete inductance outfit for a
short wave detector receiver which
can be followed by L.F. stages.
Comprising variable aperiodic aerial
coil, grid coil, Reinartz reaction coil
and mounting stand. Highly efficient.
Full instructions and diagram with
every outfit. Interchangeable B.B.0
coils obtainable. 5 coils and stand..

PRICE

20/ -
Complete.

TYPE A.V. UNIT. 18-99 METRES.

SCIENTIFIC H.F. CHOKE
2,000 to 12 METRES.

A redesigned model with an effective range of 2,000 to
Is metres. Specially suitable for screened grid H.F.

circuit where the choke is of
vital importance, and in all
other positions. Used solely in
" EDDYSTONE " short wave
receivers. Takes up very little
room and has an exceptionally
small outside field. iM 16

PRICE %,
SEND FOR LISTS OF S.W. APPARATUS.

Sole Manufacturers :
STRATTON & CO. LTD.,
BROMSGROVE STREET,

BIRMINGHAM.

London Service Depot
WEBB'S RADIO ELECTRIC

STORES,
164, Charing Cross Road,

W.C.2.
Gerrard 154 y

31e2 on of "The Wireless World,'' when writing to advertisers, wilt en are prompt attention.
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EVERYTHING

A BAD Filament
WITHOUT

"TENACIOUS COATING"
Reproduction from an untouched
microphotograph showing part of
the filament of a badly coated
valve before use, showing a serious
gap in the coating. A gap such as
this starts the valve off in its life
with a poor performance. The
valve then prematurely fails.

gsr
Psrawith the
"TENACIOUS COATING"

MADE IN ENGLAND

ELECTRICAL

Which would
you choose -

A GOOD Filament
WITH

"TENACIOUS COATING"
This reproduction shows the
coating typical of all OSRAM
VALVES. Notice the absolute
evenness of the coating. There
are no gaps, the coating clings, so
that the full benefit of the coating
is maintained. The secret is the
startling discovery of the scientific
process of CC TENACIOUS
COATING."

SOLD BY ALL WIRELESS DEALERS

WRITE for booklet "OSRAM
WIRELESS GUIDE" giving full par-
ticulars of the full range of OSRAM
VALVES with the " TENACIOUS
COATING." Also helpful wireless
information of importance to every
listener. Sent post free.

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W .C.2.

A3 Advertisements for 7 The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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DUBILIER
FOR STAUNCH

RESISTANCES

.25, .5, 5 5.3, 2, 3, 4 5 and
t o Megolins. Other Higher
Values specially to order.

Each 2'6

Any standard 1 / Holder (Hori- 1 /
value. zontal or Ver-

Each tical). Each

Inerizontal Type)
10,000 to roo,000 ohms
r5o,000 and zoo,000 ohms
250,000 ohms
300,000 ohms
Holder for horizontal type

411101: Mra'raTIV

tr T
HOLDER,

DUMETOHM
HOLDERS

Vertical or Horizontal.

Each
/

foe..

thelet

.4%.**

a4
Itt 6V 04

vo Cot Batter
cop, J.:

eajer-v15.

UBILIE
RESISTANCES

If you have any difficulty in obtaining Dubilier Products, please
write direct, giving your Dealer's name and address, to

DUBILIER CONDENSER CO. (1925) LTD.,
Ducon Works, Victoria Rd., N. Acton, London, W.3

Cleaver
Jtcrtiou CI

BC278/R

1 he Ifireless World,' when ccr

Did You Listen 9
RADIO WEEK
and were
YOU
SATISFIED?

IF NOT:-

YOU or YOUR
friends may desire

something Better
in Radio"-we
believe we can

Interest you.

Get the Experts
Advise You

The R.G.D. Radiogramophone

 aaaaa ...
A Pick ,Up

of
Distinction.

to

For the highest
possible quality
and tone for both
radio and record,
with ample volume,
incorporating the
latest developments
in moving coil

speaker ; operates
entirely from elec-
tric mains, A.C.

any voltage, or D.C.
200 volts or over.

Mahogany Oak

£80 £75

The R.G.D. Magnetic Pick-up is designed after years of
experiments, and we believe it. o be as perfect aspossible.
No record wear, perfect tracking, a scientific instrument,
specially developed for moving coil speaker reproduction.

Price £3 in bronze, £3-3-O in oxidised silver.

Place your order now to ensure delivery and we
shall be pleased to supply literature on application.

The Radiogramophone Development Co.,
St. Peter's Place, Broad Street, Birmingham.

rig to advert sers, will ensure prombst attention.
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Every sal -ammoniac battery begins to
"crackle" far too soon. " Pertrix " simply
cannot " crackle," for its electrolyte pro-
duces no corrosion. Nor can " Pertrix "
lose power when not in use. These two
points alone place " Pertrix " in a peerless
position.
Use no battery but that with " pep."

ERIR
SUPER LIFE

H -T. BATTERIES
PERTRIX LIMITED, Britannia House,
Shaftesbury Avenue, London, W.C.2.

Factory: Britannia Works, Redditch, Worcs.

LONGER LIFE

Because Polar Condensers are scientifically
designed-have accurately spaced vanes and low
minimum self capacity-they give you a definitely
wider range of tuning.
There is no need to sacrifice listening to 5 GB (479 metres)
because you want Brookman's Park (261 metres) trans-
mission. The Polar " Ideal " or Polar " No. 3'; Condenser
of :0005 capacity will tune them all in on any standard
circuit receiver.
Polar Condensers give velvet -smooth control, and the " Ideal " with
both Fast and Slow motion gives knife-edge selectivity. Both the Polar
" Ideal " and " No. 3 " will make a wonderful difference to your range
of reception.

POLAR " IDEAL " .0005 12/6. POLAR " No.3" .0005 5/9.
.0003 12'-. .0003 5,6.

POLAR
CONDENSERS
Obtainable from all Dealers. Write for Free copy of

" Polar " Catalogue (w).

WINGROVE & ROGERS, LTD.,
188-9, STRAND, LONDON, W.C.2.

Polar Works: Mill Lane, Old Swan, Liverpool.

A5 Advertisements fo ' The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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REGENTONE
Portable H.T. Mains Unit

This new Regentone Model is specially designed
for Portables. Three separate positive output
sockets-one variable-on a separate circuit
principle are provided to ensure those exact
critical values of voltage so necessary in Port-
ables for maximum efficiency. Special pre-
cautions have been taken entirely to prevent
the possibility of any external field.
The Regentone 12 months' GUARANTEE covers the
Westinghouse Metal Rectifier incorporated in this and in
all Regentone A.C. Mains Units and Mains Receivers.

For A.C. or D.C. Mains.
A.C. Model £4 5 0
D.C. Model gy 15 0
Write to -day for FREE ART BOOKLET
" Radio fromthe Mains" and for, particulars
of Regentone HIRE PURCHASE TERMS.

REGENT RADIO SUPPLY CO. 21, Bartlett§ Bldgs , Holborn Ci'rcus,London,E.C4 Zi,,14475?6,"67

ocpENDABLE
UNITS. .^d

am

pAA.NS RECEOVERs
MOMS CapONEN"

THE FINEST VERNIER i CIA
DIAL OBTAINABLE V veston sets the
MECHANICALLY PERFECT,
POSITIVE BRASS CONTACT
drive on SOLID BRASS
SCALE ensuring smooth move-
ment, with absolutely NO BACK-
LASH. ROBUST in Construc-
tion and Trouble Free. SMALL,
EXTREMELY ELEGANT.

EFFICIENT.

---

1,
34

3/ -
TUNING WITHOUT
IRRITATING UN-
COMFORTABLE
CROUCH OR STOOP.
As pictorially shown, the scale and
aperture are inclined at an angle of
30' from perpendicular, thereby
permitting convenient unobstructed
view of scale without need to crouch

or stoop.

If unable to obtain from dealer please
communicate with us. Full Catalogue
sent post free on receipt of post card.

THE FORMO CO., CROWN WORKS,
CRICKLEWOOD LANE, LONDON, N.W.2

wodels
standard

Write for your copy of "Radio
Control," which explains simply
the electrical operation of a
radio set, Sent free on receipt
of a postcard addressed to :-

Model 528, Pocket Size
A.C. Tester

A small and reliable instrument
essential to maintain accuracy and
efficiency in Voltage control. The
sensitivity is remarkably high,
6 112.a. for 600 volts with self-
contained resistance. The Scale is
very legible and the damping
excellent. This instrument is
capable of continuous service at
full load.

Prices from
£3. 10 . 0 to £4 . 15 . 0

WESTON
ELECTRICAL INSTRUMENT

CO., LTD.
15, Great Saffron Hill, London, E.C.t

A. I

The W ireless ;Voila," when 2:.Tliing to advertisers, will ensure prompt attention. A6
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coVtiti ATOR ci
You cannot0* afford to use any but the best

9>
Condenser in an eliminator circuit.

HELSBY CONDENSERS
are made and guaranteed by a firm with

3o years' experience in condenser making, from
small telephone and radio condensers to Power
Condensers weighing upwards of 2 tons.

Guaranteed working voltages :-
Type M 150 volts D.C.
Type 2A - - 35o volts D.C.
Type 3A - 450 volts D.C.

Type 4A - - Goo volts D.C.
All Helsby Condensers are vacuum dried

and impregnated with a special non -
hygroscopic material which

renders them moisture
proof.

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

BRITISH INSULATED CABLES LTD
PRE5COT- LANCS.

Makers of PRESCOT and HELSBY cables

GET THEM BOTH
TOGETHER

66 K
UNIT 25/ -

When getting your 66K Unit, ask
your wireless dealer to demon-
strate the Blue Spot Chassis.

You will then hear what the 66K
Unit really can do for it is work-
ing under ideal conditions, driving
a chassis specially made for it.

The Blue Spot Chassis is made in
two sizes, complete with cone :

The Major (13" cone) 15/ -
The Minor (91" cone) 12/6

Both Blue Spot and both the finest
value obtainable.

BLUE SPOT

BLUE SPOT
Major Chassis

15/ -

BLUE SPOT
Minor Chassis

12/6

F. A. HUGHES & CO., LIMITED
204-6 Gt. Portland St., London, W.1. 'Phone : Museum 8630 (4 lines).
Distributors for Northern England, Scotland and North Wales,

H. C. RAWSON (SHEFFIELD & LONDON) LTD.,
zoo London Rd., Sheffield. 'Phone: Sheffield 26006. 22 St. Mary's

Parsonage, Manchester. 'Phone: Manchester City 3329.

A7 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Oee ENDLESS WORRY,
THEY SAVE

,

WASTED TIME,
AND MONEY.

THE "BENCHRACK."
(Tiltrack Principle.)

No builder of Wireless Seta, no Factor or
Retailer should be without this splendid
help. It stands on the workbench and
enables all small parts such as Terminals,
Nuts, Bolts, Was -hers, Condensers, etc., to
he stored right to hand. All parts needed
for the lob In progress are thus on the spot.
It is a tremendous time-saver. All the trays
are tilted so that the parts stored can be
seen at a glance; and, farthermem, ko
facilitate rapid removal of the goods the
front faces of the trays are rounded. Rash
tray is provided with patent hinging par:
titian, which can be rapidly moved to make
larger or smaller compartments. They are
all steel and a really sound job. They are
stronger, neater, cleaner, and much more
efficient in every way than wooden shelves,
and they cannot catch fire. Being so
accessible they save tremendous time
when stocktaking. The Experimenter will
lo his jobs much quicker and with greater
pleasure; and the Factory, Factor, and
Retailer will save many pounds per year by
installing this Benchrack.

Price 301 Carr. extra.

Particulars from Manufacturer & Patentee :-

BERTRAM THOMAS,

"TILTRACK4

Worgityaltigestilfillme,

London Office and Showroom :48, Victoria Street, S,W.1.

The

TObconemeter
indicates the pinnacle of utility

for electrical measurements.

50 ranges on one meter.
The Rolls-Royce of Radio Testers. Highest Grade at a low price.

METER ONLY 50/- RADIO SET £4 I. Os.
Half the price Of old-fashioned designs. Order one for 1930.

SAVES RADIO USERS POUNDS.

ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4.
Blackfriars Station. Underground Railway. 'Phone City 0191.

mazzai
R.Awt STEEL STORIESsrstim

" T I LTRACK " 30/ -
JUNIOR Pest Free.

A splendid rack for storing small com-
ponents. Made of steel and supplied
with canvas protective cover. A moat
popular rack that very quickly pays for
f tacit.

"TILTRACK" 70/
T WE ENIE Post Free.

A most useful rack somewhat big-
ger than the " Junior." Very
compact with great storage rapa-
city. Compartments sub-divisable
at will.

THE OUTSTANDING
FEATURE OF A
GOOD MAINS UNIT/

Look at any good mains unit
See how otten Hydra Condensers
are incorporated : The best
manufacturers and the wisest
amateur constructors know that
Hydra Condensers provide the
greatest margin of safety-be-
cause Hydra are built to stand up

to overloads and have never
been known to break down

under normal conditions.
LOUIS HOLZMAN

1111137,Loendon.
Mute= 2641.

Mention of " The Wireless World," when writing to advertisers, ui ll ensure prompt attention. AS
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ARE YOU PROUD
OF YOUR NEW SET ?
DO IT JUSTICE
AND FIT THE BEST
POSSIBLE BATTERY

BRITISH
MANUFACTURE

Grosvenor Batteries give continuous
and satisfactory service because they
incorporate a new vitalising element
which is unique to Grosvenor.

66 v. from 7/6

99 v. o 11/6
for Multi -Valve V.

Sets - - -
Super Capacity

99 v 32/6
20/-

attery

KDK A
CALLING

1

GROSVENOR BATTERY CO., LTD., White St., NIOORGATE, LONDON, E.C.2. Phone: Met. 6865

ALL ELECTRIC
A SET WORTH LISTENING TO

The Igranic All Mains 2

operates entirely from A.C.
Mains. Compact design.
One knob control. Dual
wave switch to eliminate
coil changing. Pe rfec t
reproduction. A)NDY/"

Supplied in attractively de-
signed oak or mahogany
table cabinet. Price
13 . o . o complete with

valves and royalties.
Please state exact mains
voltage when ordering.
Write to Dept. U 305 for details.'

AO Advertisements for " The Wireless World " are only accepted from firms we believe lo be thoroughly reliable.
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T.C.C.
acquire Sole
Selling Rights
in

REGISTERED

91-111E Telegraph Condenser Co., Ltd. -
I the Makers of the world-famous T.C.C.

Condensers --have pleasure in announc-
ing that they have acquired sole selling
rights in "Microfu," product of Micro -
fuses, Ltd.
The Microfu " is made in various ratings,
from 5 miliamperes to 1000 milliamperes,
and is suitable for the protection of valves,
wireless sets, eliminators and all instru-
ments taking small currents. It remains
constant and will carry a load within 80%
of its blowing point. It blows to within 10%
of its rated value and operates with the
extreme rapidity of 1/1000 second.
The " Microfu " will now have behind it
the backing of the whole T.C.C. organiza
tion, with its unrivalled and world-wide
rei_utation.

Cartridge : 2/-.
Complete with Holder : 2,9.

The "Microfu" is made in a wide
range of types to blow at from 5
m a to 1000 m/a. Obtainable

from all dealers.

POLICY
The T.C.C. will continue as here-
tofore their policy of manufactur-

ing Condensers only.

Weight
2 pounds.

The SUPER
SPEAKER

UNIT
The unit that realises the possibilities
of your set. You do not know what your
set is capable of until you have heard
the " Kukoo."Without fear or favour we claim the
" Kukoo " unit to give results equal to
Moving Coil. Radio Experts and Music
Critics are agreed that for faithful repro-
duction over all transmitted frequencies
it leads the field.

Do Not Believe
Our Claims only
READ THIS PROOF
111M1111111111111111111M1

TOM PRENDERGAST
24 UPPER BROOK C ,.5I.. MANCH EsTEri

1444...4A4,
610-z4/

Sole Patentees & Manufacturers:-
THE

SHEFFIELD MAGNET CO.

TELEGRAPH CONDENSER
BROAD LANE,

Co., Ltd., Wales Farm Road, 'Phone :-208.66.
'Grams :-Magnet

NORTH ACTON, W.3.
(1 3229

SHEFFIELD.

20866 Sheffield.

Specially
designed

Kukoo
Chassis and
sox" Cone,

15/6
post free.

Portage 9d. extra.

Mention of " The 11'ireless World," when writing to advertisers, will ensure prompt attention. AI 0
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CURRENT FOR YOUR
MOVING COIL SPEAKER.

THE COMPARATIVELY
HEAVY SUPPLY
DEMANDED BY THE
POT MAGNETS CAN
BE VERY EASILY
OBTAINED FROM YOUR
A.C. HOUSE MAINS
WITH THE AID OF

Full particulars, and circuits,
showing how to use all types
of Westinghouse Metal Recti-
fiers, are given in our 32 -
page book " The All -Metal
Way, 1930." It includes a
chapter of useful information
on the running of moving coil
speakers from the mains.
Send 2d. stamp for a copy.

WESTINGHOUSE

METAL RECTIFIER.
The Westinghouse Brake & Saxby Signal Co. Ltd.,

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

IF YOUR SUPPLY MAINS ARE D.C.
You can use an A.C. All Electric Receiver

By Employing The M.L.-D.C. to A.C.
ROTARY TRANSFORMER

Recommended and
used by

Philips Radio,
Marconiphone,
Burndept,
Kolster-Brandes,
M.P.A., Etc., Etc.

Can be supplied
to run from
any Voltage
12-250 V. D. C.

40 WATT Model
£13-0-0

85 WATT Model
£19-0-0

M -L MAGNETO SYND. Ltd., Radio Dept., COVENTRY.
Telephone: 5001.

Au Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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WHE N you buy a screened
Grid Valve insist on the one

hich will give you the longest
service-the NEW Cossor. The In-
terlocked Construction system,
used exclusively in the NEW
Cossor Screened Grid Valve has
proved itself, in actual service, to
be the most reliable,. the most
robust and the most dependable
method of valve construction yet
devised. For power, for reliability
and for long life use the NEW
CossorScreenedGI:idValve in your
Receiver. Every Dealer sells, it.

The NEW Cossor 220 S.G.
i2 volts .2 amp.) Impedance
2 0 , 00 0. Amplification
Factor 200.
Anode Volta
320-150. Price 2216
Cossor 4 and 6 volt
Screened Grid Valves are
also obtainable from dV
Wireless Dealers.

A. C. Ccsso: Ltd HIghbury Grove, London. NJ

(The NEW

ossor
Screened Grid

Valve
Mention or "The Wireless World," when writing to advertisers, will ensure brompt attention. &I 2
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INDISCRIMINATE LISTENING.
WHAT is indiscriminate listening? Sir John

Reith has recently described it as one of three
great prejudices against broadcasting.

In an article in the Daily Express last week, referring
to indiscriminate listening, Sir John wrote : " When
wireless is first installed it is a novelty and people prob-
ably listen too much. The novelty wears off, interest
flags, and boredom results. There are those who think
they should be entertained or edified or instructed
according to the particular desire of the moment.

" They are annoyed if, on switching on, they hear
something they do not like. They may switch on
haphazard a dozen times a week, and on each occasion
hear nothing which pleases them. They sometimes
forget that there is wireLess apparatus in almost every
second home in the land, and that there are millions
of others whose tastes are certainly not identical with
their own.

" Programmes cannot, be modelled on individual
A 53

desire. They should be studied in advance, a selection
made of the items which will be of interest, and these
listened to seriously."

We are entirely in agreement with the view that
listeners ought not to expect that at any moment when
they switch on the wireless they are going to be enter-
tained- or amused with a programme item exactly to
their taste. No sane person would contract the habit
of buying theatre or concert tickets without first know-
ing at.least something about the character of the per-
formance to be given.

Indiscriminate Programmes.

So far, then, we are in sympathy with the views
expressed by Sir John Reith, but, in calling attention
to indiscriminate listening on the part of the public,
has not Sir John also turned the spotlight on
what, in the opinion of many, is the weakest part
of the programme organisation of to -day? We refer
to what can suitably be described as " indiscriminate.
programmes." Suppose the listener follows the advice
of the B.B.C. and picks out the programme items to
which he wants to listen, what does he find? Too
often, we are afraid, as a result of the indiscriminate
compilation of the programmes the listener finds that

-on very few evenings is there a programme which is
mainly to his liking, and the odd bits of programme
matter throughout the week which appeal to him are
so short in duration as to compel him to hesitate be-
tween other engagements and remaining at home with-
out- commitments for those particular items alone.

What is needed in programme compilation is that
the programmes should be less " scrappy " in character
and that as much as possible should be done to avoid
the devastating contrasts inflicted on is at present,
where we get short snatches of high -brow educational
matter, low -brow musical entertainment, modern music,
jazz, and classical music all pounded into our ears in
a single evening. .Again, unless we are listeners with
few engagements, we have to make our arrangements
for listening -in some time in advance and can only do
so by studying the Radio Times for the week. We
know that only a proportion of the listening public
reads the Radio Times and probably that proportion
is made up entirely of regular users of wireless.

If the B.B.C. were to adopt the suggestion which we
put forward some time ago of advertising particular
programmes ' well in advance, we believe that much
would be done to counteract the influence of indis-
criminate listening, whilst it would also serve to attract
many more to the ranks of the listening public.
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Design No.

By

H. B. DENT.

I.-Constructional Details of a Mains Transformer for an

H.T. Eliminator.

HE purpose of this article is to give some helpful
information of a practical nature on the subject
of constructing small power transformers of the

type used in battery eliminators. As a consequence the
theoretical design will not be dealt with, but the general
principles are those discussed in articles which have
appeared from time to time in this journal. The design
prepared for this particular purpose is one which, it is
hoped, will meet the requirement of those who, having
a battery -operated receiver, desire to put together an
H.T. eliminator, and as a further convenience, operate
the output valve entirely from the A.C. mains. Since
any one model will have a limited application only,
especially when dealing with the diverse requirements of
mains -operated sets, it was felt that readers would wel-
come a number of designs which will be described in
these pages as facilities are
afforded. By a slight
modification to the design
chosen to introduce" this
series it is possible to ex-
tend the usefulness of the
component to all -mains
operated sets using the in-
directly heated type of
valves. This point will be
discussed later.

For the purpose of the
present article it will be
assumed that a popular
type of four -valve receiver
is in use, in which case the
normal H.T. current is
probably of the order of

mA. Nov since the
mains are harnessed the

opportunity might be- taken to improve the power -
handling qualities of the output stage, using a valve
not hitherto possible in view of its heavy demands on
the H.T., and possibly the L.T., battery. When
designing the transformer this possibility was borne in
mind and a six -volt winding included to supply the
filament current for the last valve.

The high-tension secondary coils have been chosen to
give a generous anode voltage and at the same time
allow a sufficient excess to provide grid bias for the
power valve. The adoption of these recommendations
will demand a slight alteration to the receiver, but only
the output stage is affected ; the H.F. detector and first
L.F. stages remaining much as hitherto.

In all there are four separate windings on the trans-
former, a primary, an H.T. secondary designed to give

250 + 250 volts at 6o mA ;
a 5 -volt coil for supplying
the filament of a Marconi
or Osram U5 rectifying
valve and, as mentioned
above, a winding to give
6 volts at one amp.

The two bobbins; one finished, the other only partly wound.
Note the method of finishing off the thick wire coils.

maximum.
If alternating current

was supplied at a standard
voltage and frequency
throughout the country de-
signing transformers would
be relatively easy. Un-
fortunately it is impractic-
able to make a transformer
which will function effi-
ciently on all A.C. supply
mains and certain limita-
tion must, reluctantly, be

A 14
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Mains Transformer Construction.-
imposed. The voltage question is easily surmountable,
but this cannot be said of the widely different frequen-
cies. Fortunately the majority favour a 5o cycle
supply. The transformer described in this article is
suitable for use on supply mains of from 40 to 6o cycles.
Having acquainted ourselves with
the nature of the component it is
proposed to build, attention can be
given to the choice of the material..
The stampings used for the core.
and the two special bobbins, were
obtained from W. Bryan Savage,
146, Bishopsgate, London, E.C.2.
In all ioo pairs of " Electra," Size
No. 4 stampings, are wanted. The
bobbins to fit these are listed as
No. 4H, and since they cost only
gd. each it is not worth while,
bothering to make them up. Par-
ticulars of the wire and other small
items are given in the full list of parts. It will be seen
that the cost of the material is very low having regard
to the fact that the component may be classified as a
high-grade article.

The process of winding the coils will be greatly facili-
tated if a lathe, with a back gear attachment, is avail-
able. As an alternative a simple winder, something, on,
the lines of that shown in the sketch, could be made up.
Winding without the aid of some simple mechanism to
hold the bobbins will be found rather tedious. The first
coil to tackle is the primary. This is wound in two
equal parts, half  being put on each former. First
drill a small hole in each of the end cheeks, one for the
beginning and the other for the finish of the coils. These
holes must be drilled through the shorter sides of the
rectangular former. If the leads come through a long
side they would be obscured by the iron when the core
is assembled. One hole is on a level with the inside
surface while the other, or exit hole, is uin, up. The
primary is wound as tight as possible, with turns touch-
ing and in layer form. A good example is to be found
in the manner cotton is wound on its reel. Between
each layer of wire place a layer of thin paper which can
conveniently be cut into strips a fraction over an inch
in width. As the former is one inch wide this will allow
the paper to curl up slightly against the inside of the end
cheeks and assure good separation between the layers of
wire.

Insulatiop Between Primary and Secondary.
Having wound on the correct number of turns to suit

the particular supply voltage on which the transformer
will be used, this former can be laid aside and the other
treated in like fashion. The following windings will be
required for various supply voltages : zoo volts, boo
turns each bobbin ; 220 volts, 66o turns ;  and 240 volts,
720 turns each bobbin, No. 28 enamelled wire being
used for this purpose. In cases where the supply is of
the order of roo volts, two courses are open. The
primary winding may be chosen for twice the supply
voltage and the two bobbins later connected in parallel,
or, a 'larger gauge of wire can be used and the correct
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number of turns for the series -connected arrangement
wound on each former. Assuming the adoption of the
latter course, as this lightens the labour, No. 24 S.W.G.
enamelled wire will be required for ioo-, iro- and I20 -
volt mains. The turns on each bobbin will be 300, 33o
and 36o respectively. As the area occupied will be

somewhat less than in the case of the
higher voltage windings the exit

MATERIAL FOR TRANSFORMER.
9 doz. pairs transformer stampings,

"Electra," size No. 4 (Savage).
2 Bobbins for above, No. 4H (Savage).
2 feet iin. angle brass.
1 foot 2BA screwed rod.
2 doz. ;BA lock nuts.
1 doz. 4BA fin. countersunk screws.
2 .doz. 4BA lock nuts.
1 doz. double -ended soldering tags (4BA).
8i ozs. No. 28 enamel wire.
7 ozs. No. 36 enamel wire.

lb. No. 20 D.C.C. wire.
Quantity insulating cloth or tape.

Approximate cost of material 17s. 6d.
.......................................................................................

holes for the finishing ends of the
coils should be drilled slightly lower.

The next point to consider is the
insulation between the primary and
*the high voltage secondary,, which is
wound next. Three layers of

empire cloth " or similar insulat-
ing material, a fraction of an inch
wider than the inside of the former,
will suffice. It is essential that par-
ticular attention should be given to
this operation, as it would be court-
ing trouble if any cracks or crevices

were left down which the fine wire of the secondary
could fall and contact with the primary. Possibly it
would be well to give the covering a coat of shellac
varnish, thereby ensuring a perfect seal between the
cheeks of the bobbin and the covering.

The secondary is divided also into two equal parts,
each former carrying 1,53o turns of No. 36 enamelled
wire. To wind this in absolute layer form, with each

I.S.
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Sectioned drawings of the two bobbins showing the disposition of
the various windings.
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mains Transformer Construction.-
turn touching its neighbours, is expecting too much from
any hand -operated winding mechanism, but it will be
perfectly satisfactory if the turns are run on as evenly
as possible with the apparatus available. The writer
adopted this course, and found that a good coil could
be made up by winding 16o turns in this manner and
then putting on a layer of thin paper. This is followed
by a further section of 16o turns, then more paper, and
so on until the full number of turns has been wound on.

When assembling the core reverse the order of each pair of stamp-
ings. If (a) depicts the first pair then the second pair should be

as in (b).

Before commencing to wind this coil the exit hole for
the finish of the winding could be drilled through the
side cheek tin. above the surface of the insulation over
the primary. Incidentally, the direction of winding

the same throughout, and as a guide for
future reference it would be well to engrave an arrow
on the outside of the bobbins showing this. Thin wire
is very fragile and inclined to break at the least provoca-
tion. As a precautionary measure the beginning, and
the finish of the winding should consist of much stouter
wire. This will prevent any likelihood of the wire
breaking off where it passes through the holes on the
side cheeks. A few turns of No. z8-the primary wire
-might be used and the No. 36 gauge soldered to it.

Testing 'for Continuity.
When the two secondaries have been completed the

windings should be covered with insulating material and
finished in the manner described above. Similar pre-
cautions should be observed in these cases, although
there will be little likelihood of the following winding
settling down between the cheeks and the covering, as
much thicker wire will be employed. Insulation of a
high order is essential, however, as the coil which fol-
lows the secondary is the filament supply for the rectify-
ing valve. Readers who are familiar with valve rectifier
circuits will appreciate this point, but for the benefit of
those not so well versed on these matters it is well to
bear in mind that the filament of the rectifying valve
becomes the H.T. positive, while the centre point of the
high voltage secondary coil is the H.T. negative. Thus
there is a considerable difference in potential between
the two coils.

Before proceeding further it would be well to test the
coils for continuity, using a i2 -volt: cell and telephones,
or a galvanometer. It is highly improbable that any -
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thing will be found amiss, as one advantage of employ-
ing enamelled wire is that a break would have been
spotted during the process of winding. However, it is
a safety measure well worth adopting.

For the next coil we require i6 turns of No. 20 D.C.C.
wire on each bobbin. This is wound as a single layer
with turns touching. The beginning- of the wire may
be passed through a hole in the cheek through which
the starting ends of the other coils pass. This applies
to one bobbin only. For explanatory reasons we will
call this bobbin A. Reference to the small sketch,
showing the disposition of the coils on the bobbins, will
explain the reason. The overall width of the two
formers does not permit any appreciable separation
between them when assembled on the core ; and if the
ends which we will call OP, and IP, were brought out
through the cheeks, which lie 'adjacent the core stamp-
ings would not fit snugly together. An air gap in the
magnetic 'circuit is highly undesirable, as it tends to
lower the efficiency of the transformer. Therefore,
when finishing the winding on- bobbin A, bring the end
out on the inside of the cheek. It is not difficult t(.
arrange, as the wire can be anchored in position by
binding with -stout cotton. Likewise the beginning of
the coil on bobbin B should come out on the inside of
the cheek, but its end can pass through a hole -in the
other face. A coating of shellac may be applied if
desired, but it must be allowed to set hard before com-
mencing to wind the next coil.

The final winding -supplies current to the output valve,
and as a consequence there will be a difference in poten-
tial between this and the preceding coil equal to the high
tension supply to the anodes of the valves. Particular
care is required, therefore, in insulating these two coils.
In addition to the layers of " empire cloth," place a
strip of mica across the coil so that it completely isolates
the end of the coil which is brought out on the inside
face of the end cheek. Its function is fo form an artifi-
cial cheek and assure good insulation between the two
coils at the point where the wire is not fixed so securely

lAyout of the coil winder mentioned in the text. Metal end plates
are required to hold the bobbin and prevent bulging.

as would be the case if it had been convenient to pass
the end through a hole in the side -of the former.

Now for the final winding. This consists of i8 turns
of No. 20 D.C.C. wire-on each former. The method
of commencing and finishing this coil is the same as
that described for the preceding one. The windings
are now completed to conforin with the specification out-
lined at the beginning of this article. If particularly

A 16
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Mains Transformer Construction.-
desired the six -volt winding can be replaced by one suit-
able for the supply of current to three indirectly heated
valves. In this case 12 turns of No. 18 D.C.C. wire
should be substituted for the 18 turns of No. 2o D.C.C.
on each bobbin. A thin coat of shellac, and finally a.
few turns of insulating cloth, to impart a pleasing finish,

This view of the finished transformer shows clearly the manner in
which the terminal battens are attached to the holding -down bolts.

complete the winding, and attention can be given to the
assembly of the core.

This is built up with thin stampings cut from specially
prepared steel, on one side of which is a thin layer of
insulating material. They consist of " r" and " U "
shaped pieces, one of each forming a pair, and giving
the distinctive shape to the core. The two bobbins
should be placed side by side, with the long side of the
rectangular core spaces at right angles to the bench. If
the winding has been carried out in accordance with the
details given here the arrows showing the direction of
winding will both point in the same direction with all
leads coming out from the top. If there is any difficulty
in identifying the various leads, test through with a
battery and telephones. Now cut two strips of mica
22in. long and lin. wide and drill a small hole in each.
One hole, through which should be threaded the OP,
lead, will be /in. up from the lower edge, and the other
will be about. -kin. up to accommodate the IP, lead.
Cut these leads, leaving about 'in. of wire, remove the
enamel carefully, using a piece of emery cloth, and
solder together. When the two bobbins are butted to-
gether the primary join will be protected by the two
mica strips,

The core can now be built up by inserting the tongue
of a " T " piece into the core opening and following by
a " U " piece from the opposite side. The order of
assembly must be reversed in each layer. For example,
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if the first " T " piece is inserted from the right-hand
side the second " T " piece goes in from the left. This
is explained diagrammatically in the sketch of the core
stampings. If (a) is the first pair, then the second pair
should be arranged as in (b) and so on until as many
pairs as the space will hold have been assembled. If
the core is built up correctly it should be possible to
accommodate ioo pairs. To clamp the iron, pieces of

angle brass, 4in. long, can be used. Holes to pass
2BA screwed rod should be drilled 3ftin. apart. This
will allow sufficient clearance for the rods. The brass
rods must not touch the edge of the laminations, other-
wise all the advantages of using insulated stampings will
be lost. Incidentally, when assembling the core keep
the insulated sides of the stamping the same way up
throughout, the object being to maintain a layer of
insulation between each. Terminal strips, cut from
paxolin, or /in. thick ebonite, can be clamped on,to the
extension of the holding bolts and small terminals, or
tin. No. 4BA screws and nuts, used to finish off the
transformer. The method of assembling these is shown
clearly in the illustration of the finished model.

Voltage Regulation Curve.
Some practical tests were made with the experimental

model and curves taken of the output voltages on load.
These are shown in the graph reproduced here. At the
time of test the mains voltage was down to 23o, whereas
its nominal value is 240 volts. All output voltages are
thus reduced in the same proportion.

It was a pleasant surprise to find that this particular
model was absolutely silent when connected up ; gener-
ally a slight hum is present, which is brought into being
by looseness in the core. The stout walls of the bobbins
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Mains Transformer Construction.-
enable the iron to be packed much tighter without
damage to the coils than appears possible with any
other method of assembly.

The voltage regulation of the H.T. secondary may be
regarded as satisfactory, since the variation between
no-load and full-load-in this case 6o mA-is of the
order of 7% only. No change in conditions in the H.T.
circuits could be discerned when current was drawn
from the 6 -volt winding. On voltmeter load only, the
voltage was 6, at 0.5 amp. it dropped to 5.85 volts,

JANUARY 24nd, 1930.

and at r amp. to 5.7 volts. This is equivalent to a 5%
change from open circuit conditions-an entirely satis-
factory regulation.

Readers having access to a high range D.C. volt-
meter and a milliammeter might well consider taking a
rectified voltage characteristic curve, as shown at A on
the graph. This will be found of inestimable value in
calculating the values of voltage -dropping resistances.
The requirements of the set will be known, of course,
since it is assumed that batteries have been employed
hitherto.

a

Irish Amateurs.
The Wireless Society of Ireland has

appointed a sub -committee to consider
matters affecting membership, especially
with a view to increasing the scope of the
Society and forming branches in the
principal provincial towns. A writer in
the Irish Radio News advocates a
very considerable broadening of the
membership to include not only amateur
experimenters and transmitters, but
listeners, traders, and broadcast artists,
each section conducting its own meetings
and business but having its representatives
on the governing council. By this means
he considers that all shades of wireless
interest would be united and radio
activity spread over the whole country
instead of being confined almost ex-
clusively to the neighbourhood of Dublin.

0000
French Morocco.

CN DIG, operated by Dr. G. Veyre, at
83, Avenue de General Moinier, Casa-
blanca, Morocco, will relay the programme
transmitted from Rabat, Morocco, the
French P.T.T. Station, four times a week.

TRANSMITTERS'

NOTES
AND

QUERIESIry
on 43.60 metres, the times being :. Tues-
day, 20.00-21.00; Wednesday, 20.30-22.30;
Saturday and Sunday, 12.3044.00 G.M.T.

0000
The Curse of Raw A.C.

The use of unrectified A.C. for amateur
transmission is distinctly prohibited, under
the terms of their licences, to British
amateurs and, we believe, similar restric
tions are imposed in all. Continental
licences, yet the interference caused by the
use of unrectified or badly smoothed
A.C. is still a source of great trouble
on the 7,000 kc. and 14,000 kc. wave-
bands. British amateurs in general are
careful to observe the regulations in this
respect, but there are, unfortunately, Con-
tinental stations causing interference,
especially on the 7,000 kc. band, by care-
less use of raw A.C.

A COMPACT STATION.-G 213Y owned by Mr. H. C. Whatley at 37, Paddenswick
Road, Hammersmith, W.6. The input is 10 watts in a T.P.-T.G. circuit. The
H.T. supply is 400 volts maximum from an M -L rotary converter driven from

accumulators.

We believe that most of the offenders
are, in fact, unlicensed stations, but their
interference is so great that many British
amateurs have almost given up working
on the narrow 42 -metre band. The com-
bined efforts of the R.S.G.B. and the
R.E.F. seem unable to bring about any
reduction of the nuisance. Probably the
offending stations, being unlicensed, are
hard to trace, but in the interest of
amateurs in general no pains should be
spared to induce them to " play the

me " and to remember that the restric-
tions on amateur activities are even now
considered rather drastic, and that any
infringement- of regulations or of the
desirable courtesy of the ether, tends to
tighten up these restrictions.

0000
On the Riviera.

Mr. M. W. Pilpel (G 6PP) will be
spending a month in Nice, and hopes to
obtain some interesting notes on the com-
parative difference in conditions of recep-
tion in the South of France. He will
probably be listening on most afternoons
and some evenings up to the- third week
in February, and will be willing to report
to any British stations on their 7 or 14
mc. signals, if they will write to him
cJo Mrs. Schmidt, 14, ter. rue Buffa,
Nice, France. 0000
The Havoc of the Storm.

The gale on the night of Sunday, 12th,
caused considerable havoc among
amateurs' aerials. We hear that the 50ft.
steel- mast at, G 5AR,-;--the station. of Mr.
E. D. Ostermeryer, of South Woodford --
which for six years has withstood every
onslaught, snapped at the height of the
gale and fell, carrying away trees and his
neighbour's aerial in its wake. It may,
therefore, be some time before G 5AR is
again " on the air;" and his neighbour
lamented the destruction of his own aerial
just before Radio Week.

0000
New Call.Signs and Changes of Address.

G 5FA J. A. Farrer, The Willows, The Park, Buxton;
G 5QP J.N. Parsons, 24, Upper Holland Rd., Sutton

Coldfield. (Change of address).
G 5NR (ex 2AiR), E. G. Nurse, 1, Cambridge Rd.;

Hammersmith, W.6.
G 5RJ NV. G. Rose, 46, Trevince Rd., London, S.W.20
2BIL E. W. Heron, 60, Alexandra Park Rd.,

London. N.10.

A IS
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THE

GRAHAM AMPLION LIMITED
25 26, Savile Row, London. W.1

.21t
AN

AMPLION
PRODUCT

Abalanced armature move-
ment of great sensitivity
able to handle considerable

volume and reproduce with high
efficiency all audio frequencies.
Adaptor plate to fit varied
chassis types, and fitted with
terminals for three alternative
values of impedance. Gives
splendid results in combination
with any valve set, and can be
used with pentode valve without
special transformer.

A19 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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LARGE UNIT CELLS
FOR POWER WITH ECONOMY

" INSIDE KNOWLEDGE."
An informative little booklet on the correct use of Radio
Batteries, fully illustrated, written in simple language and
containing, in addition, a full list of Siemens Batteries,
with details and prices. From your dealer, or direct froth
Siemens Brothers & Co. Ltd., Woolwich, S.E.x8.

SIZES AND PRICES.
POPULAR TYPE

No. 1200. 60 volts. 8 -
No. 1202. 100 volts. 13, -

POWER TYPE.
No. 1204. Power 60 volts. 13,6
No. 1206. Power 100 volts. 22/6

GRID BIAS.
No. G.9. 9 volts. I 6

SUPER - RADIO
FOR sets using more than one Power

Valve, a Super -Power Valve or a
Pentode, there is nothing to equal the
extra large capacity Siemens Super -
Radio Battery. This battery is composed
of extra large unit cells, the normal dis-
charge rate being 15 to 30 milliamps. It
is supplied complete with two connecting
tabs for use with flexible connecting
wires, and fitted with spring clip term-
inals at 0 (-), 25, 36 and 50 volts ( +).
No. 1035, 50 volts - - PRICE 25/-

SIEMENS BROTHERS & CO. LTD., WOOLWICH, S.E.x8.
Telephone: Woolwich n61.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A20
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A Possible Cure for the Present Congestion of the Ether.
By JOHN HARMON.

important fact emerges that the transmitting station
may now occupy a much smaller frequency channel.

Indeed, we can make the wobble as small as we
please by diminishing the capacity of the two -plate
condenser in Fig. I. But the impressed wobble must
be made considerably
greater than the unavoid-
able wobble of the carrier
wave itself.

iT is well known that as soon as a broadcast station
begins to speak its carrier wave- becomes bordered
by a halo of nearby frequencies, and the station,

which is a mere spectrum line in the.ether when silent,
becomes a spectrum band when its jazz band begins.

This frequency band ex-
tends over at least 5 kilo-
cycles on either side of the
carrier wave, so that each
station requires a space
ro kilocycles wide for its
exclusive use. This posi-
tion was all right five
years ago, but to -day the
stations of the world have
used up all the available
frontage and there is no
room for further exten-
sions.

Accordingly, inventors
have been intent on the
problem of communica-
tions on narrower fre-

quency channels. No improvement is conceivable
while the principle of modulating the amplitude of the
carrier wave remains, and so a completely different
method has been tried in which the carrier frequency
is wobbled while the amplitude remains constant.

Fig. 1. - Speech currents
vary the capacity of the con-
denser A and so the trans-
mitter is modulated at

speech frequency.

Wobbling the Carrier Wave.
Imagine an oscillator set

up as in Fig. I. In
parallel with the tuning
condenser a small special
condenser is inserted, com-
posed of two parallel
plates, one of which con-
sists of the diaphragm of
a magnetic telephone. If
a 1, 000 -cycle oscillation be
-impressed upon the electro-
magnet the motion of the
diaphragm will vary the
capacity of the small con-
denser and the frequency
of the carrier wave will
alter 1,000. times per
second, as in Fig. 2,
while the magnitude of the frequency change will be
proportional to the magnitude of the A.C. current which
flows through the windings of the electromagnet.

Hence the usual picture of a carrier wave accom-
panied by two side -bands (Fig. 3) is replaced by a
blurred carrier wave of unvarying amplitude, and the
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A New Conception..
A wave of this kind is

a new conception in wife-
less and has some peculiar
features. If we listen to
it on an oscillating detector
we can never get a silent
point ; instead,- we hear a
gliding tone similar to
those given by the Parlo-
phone gramophone test
records, where a note
sweeps rapidly up and
down the scale, producing
a sound somewhat similar to the chirp of a bird.

Again, though a wave with amplitude modulation
can be represented as a carrier accompanied by
two side -bands, no such analysis can be got on

a wobbling wave.

10.000 c.p.s. ,
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Fig. 2.-(a) Represents the A.C. current flowing through the'
windings of the electromagnet of Fig. 1 : (h) represents the result-

ing frequency variations in the carrier wave.

Fig. 3.-Illustrating (a)
amplitude modulation; (b)

frequency modulation.

Reception.

If such a wave is
received on a set tuned to
the undisturbed frequency
of the carrier, practically
nothing is heard since the
wave is sweeping back
and forward with con-
stant amplitude across the
summit of the resonance
curve, in which region the
sensitivity to small fre-
quency changes is least.
The best place to receive
the signal is on the steepest
part of the slope (Fig. 4),
so that the frequency
changes may give

rise to the maximum changes' in amplitude.
Thus, if a single -tuned circuit is used for reception,

the ratio of the reactance of the coil to its resistance,
i.e., the coil magnification, being zoo, which is a figure
corresponding to a rather poor coil, the resonance curve
at 300 metres is shown in Fig. 5 (a). If the incoming
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'frequency Modulation.-
wave is received at the point A on the cfirve, then a
frequency wobble of 2 kc. in either direction will be
required to change the amplitude of the received signal
by 20 per cent.

Fig. 5 (b) gives the resonance curve for the same
wavelength of 300. metres when a 2 -stage H.F. receiver
is used having three tuned circuits, each coil having
a magnification of zoo. In order to obtain a modu-
lation of 20 per cent. of the signal amplitude the
wobble need only be i kc. each way. Hence the
transmitting station need occupy only a frequency
channel 2 kc. in breadth instead of the ro kc. required
with the usual system of amplitude modulation.

But we can go much farther by using a local oscil-
lator at the receiving end to give a beat note of, say.
5o kc. with the incoming wave, and amplifying this
intermediate frequency. If the intermediate amplifier
has three tuned circuits, the magnification of each coil
being roo, we get the resonance curve of Fig. 5 (c),

( b )

(a)

Fig. 4.-As the carrier frequency oscillates between the dotted
lines (a) the received amplitude will be modulated as in (b).

and -a 50 -cycle wobble is enough to give 20 per cent.
amplitude modulation.

Accordingly, we must conclude that frequency modu-
lation is quite practicable from the point of view of
building a suitable receiver, and it only remains to
consider the necessary conditions at the transmitting end.

Quartz Control.
When a narrow -frequency band is used it is desirable

to prevent accidental wandering of the carrier frequency,
and a more precise method of wobbling the frequency
is required than the one already described.,

For this purpose a tuned -anode circuit is used, as in
Fig. 6, and a slice of quartz, placed between cover
plates, is inserted in the grid circuit ; as is well known, a
system of this kind oscillates at the natural frequency
of the quartz plate,' and the frequency remains constant
to a few parts in a million.

The frequency may be varied slightly by loading
the quartz by a coil in parallel and tapping part of this
coil to earth through a resistance.
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Accordingly, if this resistance is varied at speech
frequency the oscillator undergoes frequency modula-
tion. The resistance may be replaced by a valve
(Fig. 6 (b)) whose grid is controlled by speech currents,
and the varying impedance of the valve acts in the same
way as the variable resistance in Fig. 6 (a).

0.8

(a) (b) (c)

0.6
2 k c. 1 k c 50cp.s.

o 5 lo 0 2 A

NUMBER OF KILOCYCLES

\ 0 01 0.2

OFF. TUN

Fig. 5.-Transformation of frequency modulation into amplitude
modulation with different types of receivers ; in each case the
magnification of the coil is 100 and the received signal is on 300
metres. (a) Receiver with single tuned circuit; (b) two -stage
H.F. receiver with three tuned circuits; (c) superheterodyne
receiver with three intermediate circuits tuned to 50,000 c.p.s.

The frequency modulation so produced is necessarily
small, since the quartz plate is equivalent to an in-
ductance of about Ion henrys in series with a capacity
which is only, a fraction of a micro-microfarad, so that
the loading coil does not produce much change in the
total inductance. However, it is possible to change the
frequency by as much as r kc. in a r,000-kc. wave.

It should be noted that this change is produced with no
change of the amplitude of the H.F. oscillations. Readers
who .wish for more complete details of these inventions
will find theni in Patent Specifications 292,469, 293,803,
and 296,678. The methods do not seem to have
attracted attention in the wireless Press up to the
present, but they are worth studying, and experiments
on similar lines are well within the resources of the
amateur.

(a)

+H.T

(b)

H -
BY -PASS

CONDENSER

Fig. 6.-To prevent wandering of the carrier frequency, a tuned
anode circuit is used together with a quartz -plate oscillator in the
grid circuit (a). The resistance in (a) may be replaced by a valve

as in (b) whose grid is controlled by speech currents.

WIRELESS THEORY SIMPLIFIED.
Part XVIII of this series dealing with Dynamic Resistance of Tuned Circuits will appear in

next week's issue.
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Current
EVENTS

Topics
ANOTHER POLYGLOT STATION.

The example set by PCJ, Eindhoven,
in announcing items in several languages
will probably be followed by Kalundborg
in the near future.

0000
WEEKDAY WIRELESS IN CHURCH.
Argyle Congregational Church, Bath,

is being equipped with a wireless set for
the daily reception of the morning reli-
gious service from Daventry. Passers
by are invited to come in and listen.

0000
ANOTHER GERMAN GIANT.

A new super broadcasting station "
for Germany is to be erected '.at Muel-
hacker, mid -way between Stuttgart and
Carlsruhe, and within thirty-seVen miles
of Strassburg. French listehers are be-
ginning to fear that the new Strassburg
station may be within the interloper's
wipe-out area.

0000
ANTI -INTERFERENCE CLUB.

According to our Paris correspondent,
a club has been formed in Campagnole
(Jura) for the express purpose of sup-
pressing interference to broadcast recep-
tion caused by noisy generators and
other sources of " perturbation."

If the club ultimately fulfils its pur-
pose, remarks our correspondent, it is
assured of a very long life.

0000
AN OBLIGING TRAMWAY

DEPARTMENT.
The Nottingham Tramways Depart-

ment is making special efforts to over-
come interference caused to broadcast
listening by defective " collectors "
wen -king on the overhead current wires.

'Experiments are to be conducted with
an improved form of collector which
has been found successful in Blackpool
and Birmingham..0000

MAINS SETS ON TRAINS.
Living up to their reputation as the

most enterprising of-- the world's rail-
way systems from a radio point of view,
Canadian National Railways .are now
installing mains -operated wireless ra

ceivers on their Trans -Continental ex-
presses. The power is supplied from a
motor generator driven by-- the car, light-
ing batteries. It is stated that the new
system will considerably reduce main-
tenance costs. .

Another innovation is the use of
electric gramophones for use in parts of
the line, such as in the Rockies, where
radio reception cannot be. relied upon' tt
give good quality.0000

GERMAN SHIP -TO -SHORE
TELEPHONY.

The famouS German coastal station at
Noiddeich is to be equipped with short-
wave telephony apparatus for communi-
cation with fishing fleets in the North
Sea and with- German ships in all parts
of the 'world.
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POST OFFICE PATIENCE.
In the 'case of a wireless " pirate "

fined at Pudsey, evidence was given that
the Post Office sent three warning
notices before taking action.0000

THE UPWARD TREND.
On January 1st Germany's licensed

listeners numbered 3,066,682, making an
increase of 431,115 during the past year.
The British increase over the correspond-
ing period was 328,344.

HAVE YOU HEARD THIS ONE ? The
Turkish broadcasting station at Stamboul,
which operates on 1,200 metres with a

power of 5 kW.

TELEPHONY FROM ARCTIC TO
ANTARCTIC.

A new wireless record has been
established jointly by the Byrd expedi-
tion in the South Polar regions and the
Soviet station in Franz -Josef Land, be-
lieved to be the most northerly human
outpost. The feat was accomplished on
Sunday, January 12th, when, according
to a Moscow message, the Soviet. opera-
tor gave a telephone description of an
Arctic dawn. A reply came from Com-
mander Byrd's operator, who described
an Antarctic nightfall. The distance
traversed was 12,500 miles.

9r

A HINT TO THE B.B.C.
Havana broadcasting stations are for-

bidden to transmit after 10.30 p.m., the
object being to allow listeners to tune in
the American -stations.

0000
A.M.A. GIFT TO THE BLIND.

Over £10,000 has been contributed by,
listeners in response to Mr. Winston
Churchill's appeal on Christmas Day for
the " Wireless for the Blind " Fund.

The Radio Manufacturers' Association
has, decided to present 1,000 complete
wireless sets, representing a retail value
of £10,000. 0000

TEN YEARS FOR ILLICIT.
TRANSMITTER.

Alexander Pertini, the Italian lawyer
who was recently arrested at, Nice,
charged with brpadcasting anti -Fascist
news from his villa there, has been sen-
tenced in Rome to imprisonment for
ten years and nine months, to be fol-
lowed by three years of police super-
vision. 0000

NEW RADIO SHOWROOMS.
London's latest radio landmark is Rox,

bUrgh House, 283, Regent Street, W.,
which houses the new West End show-
rooms of Burndept Wireless (1928), Ltd.
It would have been difficult to choose
-a site nearer the centre of musical Lon-
don, and the designers have availed
themselves of the opportunities presented
by introducing, a modern scheme of
decoration and furnishing which should
satisfy the most discriminating visitor.
A large selection of Burndept radio --

gramophone instruments are available for
demonstration.

0000
HIDDEN ADVERTISEMENTS

' COMPETITION.
The competition announced in our issue

or January 8th brought entries from all
parts of the country and from the con-
tinent. The following are the prize-
winners :-

1st Prize (value £7 10s.).-Mr. Walter
Beck, 13, Houlditch Road,' Leicester.

2nd Prize' (value £5). -Mr. H. A.
Fothergill, 9, Mosley, Street, Nelson;
Lancs.

3rd Prize - (value £2 10s.).-Mr.
William Branston, Lampool Maresfield,
Uckfield, Sussex.

Consolation prizes (each to the value
of £1,) are awarded to the following
Mr. F. Sytor (Antwerp), Mr. J. Godeck
(Worthing), Mr. Henry R.. Kiddie (Lon-
don, S.W.9), Mrs. M. Diggle (Salford);
Mr. H. J, Layzell (Herne Bay).

The following are the correct solu-
tions :-(1) Brownie Wireless Co. (G.B.),
Ltd. ; (2) British Institute of Engineer-
ing Technology; (3) Sheffield Magnet
Co. ; (4) Dubilier Condenser Co, (1925)
Ltd. ; (5) Igranic Electric Co., Ltd.
(6) Claude Lyons, Ltd.
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CHINA FRIGHTENS THE GABLE
COMPANIES.

Several high -power wireless stations
are now being erected in China fur com-
munication across the Pacific; and the
cable companies covering this route are
growing apprehensive. According to a
Shanghai message, China's radio zeal is
being inflamed by American capital.

.0000
BELGIUM'S BEAM STATION.

The Belgian Government has concluded
a contract for the establishment of a
high - power short , wave station at
Ruysselede, near Bruges, for inter-
national telegraphy and telephony com-
munication. The station will be built
on the Marconi beam system and will be
primarily intended for working with
the Belgian Congo. -It will later be
used for services to South America and
Japan. 0000

POLICE AND CAR WIRELESS.
According to several daily papers; the

police view with alarm the advent of
a wireless -equipped motor car, a saloon
model of which is expected to be in pro-
duction by AuguSt next. It is stated
that the police base their anxiety on the
probability that the new car will be-
come popular with gangs of criminals.

Are our contemporaries forgetting
that anyone can " equip " his car with
wireless at a moment's notice by taking
a portable `?

0-000
SIR RICHARD GLAZEBROOK.

The Council of the Institution of
Electrical Engineers have elected Sir
Richard Tetley Glazebrook, K.C.B.,
D.Sc., F.R.S., to be an honorary mem-
ber of the Institution. Sir Richard
Glazebrook was the first Director of the
National Physical Laboratory, and was
a member of the Technical Committee
inquiring into the Imperial Wireless
Scheme. 0000

A RADIO RAILWAY.
" Radio Features " is the title of a

new monthly `publication issued by the
radio department of the Canadian
National Railways. This brightly
written and illustrated journal, which is
distributed to passengers on the com-
pany's system, gives a resume of the
month's programmes with biographical
details concerning the broadcasting
artists besides interesting facts relating
to the operation of the radio service.

There are now seventy-two cars per-
manently wired for radio reception, and
in nearly all cars now under construc-
tion provision is made for the installa-
tion of wireless gear. A staff of nearly
sixty uniformed operators specialise in
the control and maintenance of the train
receiving equipments.

0000
DR. DE FERRANTI.

The death of Dr. 'Sebastian de Ferranti
at Zurich on January 13th will be widely
regretted. To the majority of wireless
amateurs Dr. de Ferranti's name has be-
come a byword through its association
with the famous firm of transformer manu-
facturers; by electrical engineers gener-
ally, however, Dr. de Ferranti will also
be remembered for his pioneer work in
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electricity supply. Born in Liverpool in
1864, Sebastian Ziani de Ferranti spent
most of his life in this country. As far
back as 1886 de Ferranti's help was en-
listed in the development of an electric
lighting supply for- the West End of
London, and four years later be set up a

AN ELECTRICAL PIONEER. The late
Dr. Sebastian de Ferranti, F.R.S., whose
death occurred last week. Besides being
associated with transformer design and
manufacture, Dr. de Ferranti was an

authority on electrical power supply,

generating station at Deptford with two
1,500 h.p. sets with a pressure of 2,300,
which he transformed up to 10,000. As
there was no form of meter in those days -
capable of registering such a pressure he
was reduced to the expedient of connecting
up a hundred 100 -volt lamps in series,
judging that the correct voltage was
reached when the lamps gave -their
normal brightness !

FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 22nd.

Edinburgh and District Radio-Society.-At
8 p.m. At 16, Royal Terrace. Short-
icave Transmission.

Guiders Green and Hendon Radio Society.-
At 8.15 p.m. Informal meeting at 45,
Redington Road.

Institute of Wireless Technology-At 7
pan. At the Engineers' Club, Coventry
Street, W. Lecture: "Notes on the Fad-
ing of Wireless Signals," by 'Mr. A. M.
Houston Fergus.

THURSDAY, JANUARY 23rd.
Slade Radio (Birmingham).-At the Paro-

chial Hall, Broomfield Road, Erdington.
Test of- members' loud speakers.

MONDAY, JANUARY 27th.
Newcastle-upon-Tyne Radio Society.-At

7.30 p.m. In the English. Lecture Room.
Armstrong College. Lecture: " The Con-
struction and Theory of a Push-pull
Amplifier," by Mr. J. Rush.

TUESDAY, JANUARY 28th.
Thornton Heath Radio Society (with.

South Croydon and Wh.itgift Middle
Schools Wireless Societies).-At 8.15 p.m.
At St. Paul's Hall, Thornton Heath.
Cinematograph film exhibited by Messrs.
Siemens, Ltd.
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 When in 1910, Dr. -de Ferranti delivered
his address as President of the Institution
of Engineers, he boldly predicted a time
when all fuel used for heat and power
would be transformed into electrical
energy and distributed throughout the
country from a. few large generating
stations.

He was awarded the Institution's Fara-
day Medal in 1924, and in 1927 was elected
a Fellow of the Royal Society. He re-
ceived the honorary degree of D.Sc. from
the University of Mancheaer in 1911.

CLUB NEWS.
Forewartied is Forearmed!

Muswell 1E11 is one of the rev," remaining diA-
Diets having a D.C. electricity supply, and in
view of the fact that a change -over to A.C. will
inevitably take place, the lecture by the West-
inghouse Co. which was given before the Muswell
Hill and District Radio Society on January Sth,
was of especial interest, dealing as it did with
the theory and practical uses of the well-known
Westinghouse metal rectifier. A comprehensive
series of lantern slides accompanied the lecture
and a cinematograph film, illustrating in an in-
genious manner the process of the rectification
of an alternating current, was afterwards shown-.
Hon Secretary, Mr. C. J. Whitt, 39, Coniston
Road, London, N.10. 0000
The " Slade Radio " Song.

An item which caused considerable interest and
and amusement at a recent Meeting of Slade
Radio (Birmingham) was the " Slade Radio "
song, which has been written by one of its best-
known members.

A very good programme has been arranged for
the next three months and should prove inter-
esting -to all -members.

Details of the Society will be forwarded on
application to the Hon. Secretary, 110, Hillaries
Road, Gravelly Hill, Birmingham.0000
Difficulties Dissolved.
." Faults Which Have Baffled Me " was the sub-

ject of an animated discussion between members
of the Wembley Wireless Society at a recent
meeting, at which many earnest experimenters
had their problems solved.

A social evening has been fixed for .February
7th. A special sub -committee has been appointed
to deal with the arrangements for the pro-
gramme, which will be a very attractive one.
Competitions will be introduced and prizes will be
provided for the ladies and gentlemen taking
part.

A syllabus of the forthcoming meetings, which
promise to he specially attractive. may be had on
application to the Hon. Secretary, Mr. II. Com-
ben, 24, Park Lane, Wembley.0000
Wireless Theory Simplified.

A recent lecturer before the Colders Green and
Hendon Radio and Scientific Society was Mr,
Maurice Child, who dealt in a helpful manner
with H.F. amplification and selectivity. Mr.
Child emphasised the importance of a knowledge
of the fundamental principles of electricity, the
lack -of which was the cause of Many amateurs'
difficulties. The articles appearing in The Wire-
less World under the title " Wireless Theory
Simplified " must be of the greatest value to
members, said Mr. Child, and should be most
carefully read and studied by all interested in
wireless.

To satisfy the request for informal meetings,
Mr. Zwanenberg has placed his laboratory -and
workshop at the disposal of members.

The Society's fourth dance will be held on
January 30th. Full particulars of membership
will be sent on application to the Hon. Secretary,
Lt. -Col. H. A. Scarlett, D.S.O., 00, Pattison Road,
Childs Hill, N.W.2. 0000
For South London Enthusiasts.

" We are still going strong," is the report from
the Faraday Radio Club, which holds meetings
every Thursday at 7.45 p.m. at the Walworth
Men's Institute, John Ruskin L.C.C. School,
Beresford Street, S.E.5. Prospective members are
always welcome.

Hon. Secretary, Mr. J. II. Payton, 30, Penton
Place, London, S.E.17.
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Gram Ohone
Needle Wedr.
The Reasons for Frequent Needle Changing.

By E. M. PAYNE
(Research Department, The Gramophone Co., Ltd.).

Why do all the gramophone companies recommend the changing of the needle after every single
record side has been played ? Is it just another dodge to get the public, to buy, _more needles?
The answer is easily arrived at by examining the various figures in this article and considering

the actual facts.

GRAMOPHONE needles may be roughly divided
into three classes :-(i) Steel (loud, medium,
soft, etc.) ; (2) Fibre ; (3) Permanent. The wear

on each of these three types is of a rather different
nature, but in every case the effects upon music repro-
duction are similar. They are (a) loss of treble notes
and (b) a peculiar combined woolliness and harshness.
The effects upon the records themselves are disastrous
in respect of the steel needles of class (I).

First, it is necessary to correct a popular fallacy.
The term " soft " as applied to gramophone needles
does not mean nowadays that the steel has been
tempered to a lower figure in the hardening scale and is
thus more easily abraded, but it is only a reference to
the intensity of musical reproduction obtained from its
use, thus a " soft " needle means a quiet needle. In
the early days the loudness of a gramophone was easily
regulated by using needles of different hardness temper,
hence the origin of " soft " as applied to needles. A
" soft " tone needle does not necessarily wear any faster
than a loud tone, in fact, sometimes the reverse occurs.
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Fig. 1.-These curves reveal the behaviour of a gramophone pick-
up when various types of needles are used.

A 25

93

An examination of Fig. z shows the R.M.S. voltage
output actually obtained from a pick-up when playing
a range of constant note records with various needle
conditions. It will immediately strike the reader that

Fig. 2.-Large scale model of a steel needle moving in the groove
on the record. The furrows represent a note of 4,000 cycles per

second.'

the principal effect of using a soft tone needle' or fibre
needle is to quieten the treble notes, the bass notes
remaining almost as loud as when using a -loud tone
needle. This is a rather surprising fact. ' Curve B is
of great interest because it shows us that the treble
response is again reduced when we use a worn needle.

Why does this reduction occur? Record and needle
groove models of truly gigantic proportions have been
made up in order to solve this problem. Figs. 2, 4, 6 and
7 are photographs (considerably reduced in size) of the

' The photographs which accompany this article are reproducec
by courtesy of The Gramophone Co., Ltd.
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Gramophone Needle Wear.-
needle tip and groove. The scale of the model was 400
times full size, so that the complete needle would be a
pointed steel cylinder, loft. long, weighing zit tons,
and the complete record stood on end would be as tall

Fig. 3.-Progressive stages in the wear of a loud

as St. Paul's Cathedral. To make the extreme tip of
the needles was obviously easy, but to ensure the
accurate prodUction of the record groove cheaply was
very difficult. Thousands of identically shaped
laminre of very thin material were stamped out to the
exact contour of the cross-section of an average record
groove, and these lamina were gripped between a pair
of blades in a special framework. The blades were
about r8in. long, and were shaped up in pairs to
various desired wave forms. The form in Fig. 2 is that
of a 4,000 cycles per second sine wave.

Effects of a Worn Needle.
The best relative angle (65° - 70°) between needle

axis and record face for a good quality pick-up was
determined 'by experiments upon normal sized needles,
and the big scale needles were cut away on their flanks
so as to reproduce the various abrasions which had been
noted from microphotographs of needles worn under

Fig. 4.-New needle the end of which has been devised to flt
snugly into an 8,000 cycle groove, resting against the contours of

a 4,000 cycle groove.
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various conditions of playing, such as heavy and light
orchestral passages, soprano notes and so on.

Incidentally, some very interesting discoveries were
made in this work, for example, some needles were
found to be worn off on the lett-hand only, and scarcely

touched on the opposite
flank, while other needles
were worn on the right-hand
flanks only. It was after-
wards found that in the first
case the face of the record
was not truly horizontal,
and the pick-up was thus
running down hill towards
the centre of the record
with the needle acting as a
brake while in the second
case the pick-up arm back
bearing had been adjusted
too tightly, and thus the
needle point ®had a very
unfair load placed on onetone needle.
side of it. Needless to say,

the effect on the records was disastrous, and reproduction
of music was " woolly " and dull towards the end of the
record.

Now let us look at Fig. 3 which shows an average
loud tone needle at various stages of wear. The

Fig. 5.-Curves showing the movement of the pick-up arma-
ture with a new needle (upper curve) and a worn needle

(lower curve).

new needle has a nicely domed tip which fits snugly the
curvature of a 5,000 cycles per second note, but does not
quite touch the bottom of the groove (Fig. 4). After
playing one side of an average 10 or r2in. record the
needle tip takes up a form similar to the centre pictures,
whilst after, two heavy records the wear approaches that
of the right-hand side view. We must, of course, work
on average records in general, as it was found that
special notes, such, as a' sustained soprano note, would
cause a definite narrowing of the extreme point of the
needle combined with striations on the .worn flanks.
Returning to Fig. 3, consider the flat flank of the needle
which has been worn away, and it will be found that
the length of the flat is of the samet order of magnitude
as the wavelength of a 4,000 cycles per second note on a
record.
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Gramophone Needle Wear.-

From actual measurements and calculation the above
wavelength is around four thousandths of an inch on a
two-inch radius groove, whilst the length of flat of the
left-hand centre worn needle is around three thousandths
of an inch. It is obviously impossible for t,he needle
point to follow accurately the minute waves of fre-

Fig. 6.-Badly worn needle riding on top of the groove walls.
This gives rise to a scraping noise while the needle tip is

free to wobble in the groove.

uencies above 4.,000 cycles per second or so when once
this flat flank has been formed by abrasion.

Here then we have, in our models, a tangible means
of showing that there is a limit to the reproduction
of treble notes which it is possible to obtain from a
record -needle groove system. As a further check on
this fact, greatly magnified traces of the angular motion
of the armature spindle or a pick-up were made when
playing a passage .of music on a record with a new and
a worn needle. These traces are shown in Fig. 5. It
will be observed that there is a definite loss of the finer
treble frequency " kicks " on the record. It should be
remembered that top " C " of a grand piano is around
4,10o cycles per second. Now if we consider the right-
hand worn needle of Fig. 3 which has two distinct flats,
and also look at Fig. 6, the weight of the sound box is

Fig. 7.-Worn Tungstyle needle where the width of the groove
is greater than the diameter of the needle.
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taken by these small flats which scrape along the top
of the walls of the record groove. This causes a very ob-
jectionable scraping and tearing noise, while the needle
tip itself is free to wobble about in the groove, being
pushed over first by one side wall and then by the other.
Distortion of all frequencies except the very lowest bass
is caused. Thus we find that the loss of treble and the
peculiar combined woolliness and harshness are definitely
accounted for along quite obvious lines when we study
these huge models.

Improved reproduction of treble notes can be obtained
by increasing the radius of the music groove from the
centre of the record ; this has the, effect of increasing
the surface speed of the record, and hence increases the
wavelength so that the flat flank of the needle is of small
dimensions compared with the wavelength. This im-
provement unfortunately ,is not, at present practicable.
Another improvement may be made by using an
exceedingly hard needle such as a diamond and shaping
the point specially so as to reduce the above interference.
These changes, 'however, are not commercially possible.

Fig. 8.-Microphotograph showing wear of record groove
caused by badly worn needle.

Fibre needles are quite good for users who like to
preserve their records indefinitely, but even with these
it is essential that the record faces be kept clean and
free from dust or grit, as the fibre picks up the grit
and acts in the same way as a " lap " for cutting a
diamond facet. The reproduction of treble notes when
using a fibre needle is definitely poor, as is shown by
curve D on Fig. 1. This is due, first, to the presence
of distinct flat flanks quickly forming on the needle tip,
secondly, to the very low stiffness figure which the stick
of fibre possesses, and thirdly, to the quick formation
of " shoulders " on the needle tip, which are rather
similar to those of the much worn steel needle. The
fibre should be repointed after every playing, and the
point should be lowered gently into the groove always.

Fig. 7 shows the advantage of using a permanent
needle such as the Tungstyle needle. The chief charac-
ter of this needle is that in its, extreme tip it contains
a short piece of soft tungsten wire only six thousandths
of an inch in diameter. Now the maximum width of
groove on an average record is slightly larger than this
diameter, so that no matter for how long the needle is
worn away, it is impossible for " shoulders " to become
worn on the needle tip, and the only distortion obtained
with their use is to attenuate to a very slight degree the
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Gramophone Needle Wear.-
treble frequencies around the high notes of the piano.
Care must be, taken when using these, or in fact, any
needles  to ensure that the pick-up is not dropped or
handled clumsily when placing it on the starting grooves
of a record, also it is not advisable to change the posi-
tion of the permanent needle in the needle holder, as
fresh flat flanks have then to be worn upon the needle
tip, and the record grooves may suffer.

The flat flanks which so soon appear on steel needles
act like chisel edges upon the rapidly moving record
groove walls, and carve an ever-widening passage for
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the needle tip in a similar manner to a bulky barge
being dragged along a neglected canal (Fig. 8). Record
wear, however, is a different study from needle wear,
and must be treated separately, although always with
very strict reference to needle wear.

This article has dealt with needle wear pure and
simple, and does not take into account the differences of
wear which are found when various pivot -bearing -sus-
pensions are used, or when various weights of pick-ups
are used. The reaction of  the needle to the groove in
these cases plays a very important role at certain
selective bands of frequencies.

THE RADIO SITUATION IN THE STATES.
By AN AMERICAN

IT may be interesting to British readers to learn how
the recent financial' crash in Wall Street circles has
affected the American radio industry. One thing is

clearly evident, namely, that although radio has been
thought to have passed from the luxury to the necessity
class, it was, with automobiles, almost the first trade to
be affected by the financial troubles.

Just before the trouble came the bulk of the radio
business was in the hands of the 'following makers :
Radio Corporation of America, Zenith Radio of Chicago,
Sparton, Atwater -Kent, Grigsby-
Grunow, makers of the Majestic
set and with the reputed biggest
output in the States, amounting
to over 6,000i sets per day,
Stromberg-Carlson, and Cros-
ley. The effect of the crash was
electrical. Several companies
immediately reduced their
prices, notably Grigsby-Grunow,
Atwater -Kent and R. C. A.
Whether this panic legislation
was, due to the crash is known
to themselves only, but rumour
has it that the price reduction
did none of them any good, but
on the contrary hardly enhanced
their reputation. Others, notably
Stromberg-Carlson, actually in-
creased prices, while Zenith
immediately announced by
nation-wide advertising that they were not going to reduce
prices as their goods were worth every cent that was
asked for them. The fact remains that several of the
above -mentioned manufacturers with an output running
into literally thousands of sets per day had -to close down
entirely, and that in the very busiest part of the radio
season. Others, however, have carried on at a reduced
scale.

One well-known company, Earl Radio, which incor-
porates Fried-Eisemann and Freshman, is now in the
hands of a receiver, but it is said that it will probably
be reconstructed on a fresh basis.

A significant fact is the entry of that gigantic auto-
mobile trust, General Motors, into radio by the launching

CORRESPONDENT.
of a radio subsidiary company in conjunction with'

R.C.A. Dayfan Radio has also been bought, up and
others are said to be included in the merger. The result
will be the provision of radio sets in automobiles in the
General Motors range at an early date.

Everything here points to the fact that the radio
industry will be in the hands of a smaller number
of firms before long, just as the motor industry
is mainly in the hands of General Motors, Ford,
Chrysler, Fackard and one or two more.

Another interesting rumour is
' to the effect that a set has been
evolved without the use of
valves, and that it has been
thought to be so dangerous to the
valve groups here that the
inventor has been persuaded to
take a large sum of money and
his invention put on the shelf.
This rumour is, however, not
taken very seriously here.

Considerable interest is still
being shown in television in
theory, but no manufacturer yet
has dared to put out a televisor
set. Enquiries among many of
them elicit the fact that they still
consider television to be dn'in-
teresting scientific toy, but not
having yet reached the practi-
cal stage. At the same time, a

noted maker of radio parts and .accessories--Carter
Radio Co.-is said to propose marketing television parts
this season and to have predicted that television will be
commercially practicable within a year. It is not be-
lieved that this statement is based on the use of any of
the present television systems. The same company is
preparing to market a home talkie.

Rumours of mergers are in the air continually, it being
recognised that in the States the day, of the small manu-
facturer has gone, and only combination can meet the
pressure of the competition of the big groups. Home
construction, having almost ceased for some years,
appears to have suddenly revived, but it may only be a
spasmodic attempt and not a serious revival.

A design typical
of many American

commercial
receivers. '
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A Review of Manufacturers' Recent Products.

PRECISION UNIVERSAL D.C.
TEST SET.

This test set has been developed by
the Central Manufacturing Company,
Crown Works, Birmingham Road, Walsall,
for the purpose of measuring the D.C.
currents and voltages generally met with
in ordinary electrical test work. The
nucleus of the set consists of three high-
grade moving coil instruments reading
0 -0:5 -amp., 0-1 volt, and 0-2.5 mA., the
first being the left-hand meter and the
others following in the order mentioned.

Precision Universal D.C. test set with
shunts and series resistance for the volt-

meter, in position.

Multipliers, in the form. of shunts for the
current meters and series resistances for
the voltmeter, are available to extend the
range in each case. The set is, therefore,
adniirably suited to deal with the cur-
rents and voltages ordinarily encountered
in wireless test and experimental work.

One advantage of separate meters is
that simultaneous observations can be
made of the currents and voltage in dif-
ferent. parts of a circuit or receiver. This
is not possible with a single -scale multi -
range instrument.

The makers claim that these instru-
ments are accurate to within plus or
minus 1 per cent., but in view of the
rather short scale and taking into
consideration the thickness of the pointer
we believe that, under normal conditions,
a greater accuracy than 5 per cent. cannot
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be expected on the lower parts of the
scale, but it is just possible to read within
1.5 per cent. on the upper portion. Tests
made with standard laboratory instru-
ments showed that, without multipliers,
the maximum error did not exceed 2.5 per
cent. This was recorded on the lower
range of the voltmeter, and decreased as
the voltage was raised. The milliammeter
exhibited the same characteristic, but in
this case the greatest error was 2 per
cent. only. The ammeter showed its
greatest error at full scale, viz., 1.6 per
cent., and this decreased towards the
lower end.

The same high order of accuracy was
not maintained when the shunts and series
resistances were fitted, in some cases an
error as high as -8 per cent. being
recorded. At most parts of the scales
the average error was of the order of
4 per cent.

The price of the test set without multi-
pliers is £5 5s. Shunts cost from 7s. 6d.
to 15s., and voltmeter resistances from
7s. 6d. to 39s.

r,n n

MODIFICATION TO MULLARD
RECTIFYING VALVES.

The increasing popularity of super-
power output valves demanding a rela-
tively heavy anode current has induced
the Mallard Wireless Service Co.. Ltd.,
Mullard House, Charing Cross Road,
London, W.C.2, to redesign the DU.2
and DU.10 rectifying valves. Hitherto
the maximum output was 40 milliamps.,
and to Meet the present demand this has
now been raised to 75 mA. for the full -
and half -wave models. The filament
voltage and current remain the same,
viz., 4 volts at 1.1 amp. The price is
unchanged; 20s. for the DU.2 (full -wave)
and 15s for the DU.10 (half -wave).

0 0 0 0

DUBILIER WAVE -TRAP.
Type BRI.

This unit has been designed especially
for use in the London area, its function

*being to reduce interference 'from thee.

97

358 -metre regional transmitter and enable
alternative programmes to be received
on a set not sufficiently selective to
achieve this under present conditions. It
consists of an absorption rejector circuit
which is connected between the aerial
lead and the set, no alteration to the re-
ceiver being required.

A practical test was made using a
simple receiver which normally would not
separate the transmission from 2L0 and
5GB within eight miles of Brookmans

Dubilier anti -interference unit Type DRf,
an absorption rejector designed to reduce

interference from 2L0.

Park. With the rejector connected inter
ference from the local station was re-
stricted "to a narrow band of from 34tt'to
370 metres, and beldw and above -these
two limits -signals from various sources
could be tuned in without a whisper of
interference from 2LO.

The rejector is housed in a neat case
moulded in bakelite, the terminals and
condenser adjustment being protected by
a circular cover. It is supplied adjusted
to reject the 358 -metre transmission, but
a small correction will prObably be found
necessary owing to the effect of 'aerial
capacity on the tuning of the. rejector
circuit. An adjusting screw, with a small
slot for insertion of a screwdriver, is
provided for this purpose.

The makers are the Dubilier Condenser
Co. (1925), Ltd., Ducon Works, Victoria
Road, - North Acton, London, W" 3, and
the price has been fixed at 15s. 6d.



98

BURNDEPT NEEDLE ARMATURE
PICK-UP.

In designing a gramophone pick-up the
principal difficulties are associated with
niechanical resonances in the vibrating
system. As explained in a recent
article,' the most satisfactory way of
overcoming these difficulties is to reduce
to a minimum the inertia of the arma-
ture. In the latest Burndept pick-up
this policy is carried to its logical. con-
clusion; the needle itself forms the arma-
ture, and the vibrating mass is con-
sequently brought down to the irreduc-
ible minimum. Actually, there is a.

Burndept pick-up and tone arm.

small boss N embedded in rubber which
acts as the needle -holder, but as the
axis of motion passes through the centre
of the mass the moment of inertia about
the axis is small. The needle -holder is
of square section and fits, with its
rubber packing, into a parallel -sided slot
in the needle housing H, so that the
movement of the needle is controlled and
so prevented from falling on the pole
pieces P. The latter are attached to the
pick-up coil former C, through the centre
of which pagses the needle armature.
The permanent magnet is of generous
cross-section and is insulated acousti-
cally from the metal shell by a rubber
packing strip and washers R.

The pick-up unit is mounted on the
curved tone arm at a predetermined
angle which gives a maximum tracking

'"Gramophone Pick -Ups," The Wireless World,
October 30th. 1929, page 483. .
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error of not more than ai degrees. A
swivel joint enables the'pick-upto be in-
verted for inserting or withdrawing the
needle.

The characteristic of the specimen
submitted for test is given below, and it
will be seen that the ontput is -remark-
ably constant from 50 to 4,500 cycles.
Between 4,500 and 6,000 cycles there is
an irregular increase which is useful in
giving brilliance and timbre to the
higher fundamental frequencies used in
music. At the other end of the scale the
output rises from 50 cycles downwards.
In practice this may be ignored as the
lowest frequency at present recorded is
50 cycles. A more definite rise in the
characteristic from 250 cycles down-
wards would be an advantage, and this
was actually obtained' in the specimen
tested by using an II.M.V. extra loud
Tungstyle needle. Some difficulty is ex-
perienced, however, in fitting this
needle, and for general use the Columbia
De Luxe needle is recommended.

Apart from the unprecedented uni-
formity of the output, the most striking
feature of the performance of this pick-
up is the absence of any sign of record
wear. While the average pick-up com-
mences to chatter and jump the groove
at about 100 cycles on the standard fre-
quency records (in which the amplitude
at low frequencies is, of course, much
greater in an ordinary record), the Burn -
dept needle armature pick-up follows the
groove with perfect silence down to 25.5
cycles the lowest frequency recorded.
At this frequency the double amplitude
(total width) of the groove is no less
than *in.

The increased response in the region
of 5,000-6,000 cycles provides the har-
monics necessary to impart characteristic
timbre to fundamental frequencies below
3,000 cycles, and when listening to
orchestral records it is possible to dis-
tinguish between instruments even when
played near their upper limit of fre-
quency. The reproduction of transients
is also very good, and such effects as
cymbals and bells are unusually well
reproduced.

The general level of voltage output is
considerably below the average and the
usual two -stage amplifier does not give
sufficient magnification for normal loud
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speaker volume. In general a three -stage'
amplifier with volume control is recom-
mended. A 10,000-ohin potentiometer is
specified by the makers, and the pick-up
was shunted by a resistance of this value
when taking the characteristic. An ap-
preciable reduction of high frequencies

Component parts of the Burndept needle
armature pick-up.

results from the use of this compara-
tively low resistance. The high -fre-
quency response of the Burndept pick-
up, however, is such that without it sur-
face scratch would obtrude. In arriv-
ing at a value of 10,000 ohms a satisfac-,
tory compromise has been el -Meted be-
tween these conflicting factors.

TRADE NOTE.
Messrs. James sit:Queen, Ltd., Moab

Road, Leicester, have forwarded us a
specimen copy of their " Kwik-an-Eeze "
Account -Book, which should prove in,
valuable to the small trader whose busi-
ness does not warrant a staff of
book-keepers or an elaborate system of
book-keeping.

The book comprises 52 pages for
analysing the various receipts and pay-
ments, and a " Private Ledger," with
pages ruled for summarising the weekly
totals and with skeleton trading accounts
and balance -sheet in which the correct
position for the various summarised
totals is clearly shown. A detachable
sheet is provided for a certified copy of
the year's profit and loss account, and
much useful information is given in the
supplementary notes. The price is 4s. 6d.
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By Our Special Correspondent.

Trouble with the Post Office.-B.B.C.
The Height of Tactlessness.

Radio Week-the one- week in the year
when the Post Office detector van might
have been veiled in decent obscurity-
was chosen for a special " war " against
the Wireless pirates of Manchester.

0000
Nature and the Land -line Listener.

All is not well between the Post Office
and the B.B.C. This time Nature her-
self has upset the apple cart, and many
listeners will rise up and call her blessed.
The trouble has arisen over the recent
gale which wrecked the overhead lines
between London and Daventry.

0 0 0 0

It's an Ill Wind ...
The catastrophe has suddenly Caused

Savoy Hill to reflect that there are such
things as underground cables, and the
question is being asked : Why can't the
Post Office emulate the German Postal
Administration by giving broadcasting
the best form of line available, i.e.,
underground? Experience in Germany,
as revealed by the recent Cologne relays,
has shown that a well -shielded under-
ground cable gives far better results than
an overhead line. 0000
Weather Permitting.

At present the only underoround cable
used by the B.B.C. is the short stretch
between Savoy Hill and Brookmans
Park. The results on -this line are nearly
perfect, as the fortunate- listeners who
can tune in direct are ready to testify,
but this is small consolation to the vast
Majority who have to rely on the network
of exposed wires which carry the mangled
remains from Land's End to John o'
Groats.

In view of the gale experience the
B.B.C. is thinking of announcing pro-
grammes with the proviso " weather per-
mitting." oopr,
The Swing, of the Pendulum.

Not long ago it seemed as if the pes-
simistic advice from certain quarters was
taking effect, and that listeners were
abandoning the glories of the chase for
distant stations in order to concentrate
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ES
Listeners.-Radio

on local reception. Happily this parish
pump attitude islosing what prestige it
ever possessed. Listeners are reaching
out and are finding that the Prague Plan,
with all its failings, still enables one to
obtain real pleasure from Continental
programmes.

0

Support for the B.B.O.
A B.B.C. official tells me that many

foreign listeners are concentrating on the
rece;tion of Brookmans Park. Appar-
ently the Corporation need not worry -too
much over complaints from British
listeners, as it can always count on
staunch supporters in Poland and Czecho-
slovakia.

Co on

Radio Week Surprise.
"Every Week is National Radio,

Week " is a newly suggested slogan for
the B.B.C., arising out of the exciting
discovery that this week's programmes
are even better than those of last week.

he B.B.C. has done well to realise the
futility of enticing new listeners with a
programme standard which was not to
he maintained.

FUTURE FEATURES.
London and Daventry (5XX).

JANUARY 26TH.-Service relayed - from
Chester Cathedral.

JANUARY 20TH.-" La. Bolieme," an opera
by Puccini.

JANUARY 3111TH,-" Huntingtower; or, The
Adventurous Holiday of Mr. Dickson
McCunn," John Buiehait's novel
adapted for broadcasting.

FFBRUARY 1ST.-Running Commentary on
the International Rugby Football
Match, Scotland v. Wales.

Daventry Experimental (50B).
JANUARY 27TH.-" La Boheme."
JANUARY 28TH.-Liverp001 Philharmonic

- Society Concert relayed from the
Philharmonic Hall, Liverpool.

Manchester.
JANUARY 28nt.-Liverpool Philharmonic

Society Concert, relayed from Phil-
harmonic Hall, Liverpool.

Glasgow.
JANUARY 28TH.-" What's Right With

Scotland? " a revue.
JANUARY 30TH.-" Huntingtower."

Belfast.
FEBRUARY 1ST.-- Baghdad on the Sub-

way," a New York Phantasrnarzoria.

Week Surprise.

More Stunts Required.
At the same time, I think that during

Radio Week the Programme Depart-
ment might, have relaxed their appar-
ently iron rule to avoid " stunts." An
occasional stimulant is good for the
system. More recruits would have been
enrolled if the programmes had -been in-
vested with a continuity interest. A
problem could have been propounded on
Monday, growing increasingly compli-
cated from night to night, until the final
unravelling on Saturday. There is still
time to develop such an idea before the
winter is out.

0 0 0 0

The Plea of a Mortician.
Queer requests blow into Savoy Hill at

times, but I am glad to think that no-
body in this country has gone so far as
Mr. John S. Martin, of New Jersey, -de-
scribed as a " mortician," who asks the
U.S. broadcasting authorities to set aside
a fixed hour daily for the nationwide
broadcasting of funeral music.

0000

Discouraging the Individual.
Four years ago the old B.B. Company

obliged a young couple by broadcasting
Mendelssohn's Wedding March, but the
present Corporation refuses to encourage
the individual at the expense of the mul-:
titude. It would certainly concede
nothing to Mr. John S. Martin.

0000
Broadcasting House.

One more stage is reached in the pro-
gress of Broadcasting House by the sign-
ing of the building contract between the
owning syndicate and Messrs. Ford and
Walton, Ltd. The erection of the super-
structure is to begin early next month
when the spade work below- street level is
completed. 0000

G.B.S. at the- Microphone.
Mr. G. Bernard Shaw's speech -at a

public meeting at the Kingsway Hall,
London, convened for January 31 by -the
British Drama League in support of the
Notional Theatre, will be relayed till 5GB.
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Features of Interest to the Wireless Experimenter.

APPARATUS of interest to wireless students always
occupies an honoured place at the Annual Ex-
hibition of the. Physical and Optical Societies, and

this year's event, held at the Imperial College of
'Stience and Technology on, January 7th, 8th,. and 9th,
was no exception to the rule.

In the Research and Experimental section of the
Exhibition the exhibit of the National Physical Labora-
tory (Wireless Division) aroused considerable interest,

Front and back views of the frequency doubling circuits panel for
the Marconi tuning fork drive. This system is employed by all

the B.B.C. relay stations.

much attention being paid to an automatic recorder of
bearings from a rotating beacon transmitter, similar to
that now in operation at Orfordness. The bearings are
recorded on a circular drum, which is rotated syn-
chronously with the transmitter by means of a phonic
motor and tuning fork.

Of more immediate interest to the experimenter Was
the N.P.L. apparatus for the meas-
urement of the overall performance
of radio receivers. A radio fre-
quency oscillator, operating a wide'
range of frequencies, is used for, the
supply of small input voltages on the
receiver under test. The R.F. oscil-
lations are modulated to any desired
degree with the aid of a separate
audio -frequency source. The cur-
rent output from these generators is
passed through a resistance of
special design, and a suitable tap-
ping point is provided in order that
a known radio -frequency potential
difference may be applied to the in-
put terminals of the receiver under
test. The audio -frequency output
from the receiver is then measured
with the aid of a valve voltmeter
connected across a small resistance
in series with the output or loud
speaker load. In the N.P.L. ex-
hibit the oscillators were contained
in a metallically shielded cabin, and
the receiver in a separate room
screened with wire netting.

The study of acoustics is becom-
ing more and more necessary to
radio research workers, and in this
connection the research laboratories
of the Gramophone Co., Ltd., and
the Marconiphone Co., Ltd., ex-
hibitedoeveral modelS of unusual in-
terest. One of these, showing a rapid
visual method of measuring rever-
beration in. a hall, included a loud
speaker, which, after setting up a steady sound at a
given frequency, is switched off. The sound of the
reverberation in the hall is picked up by a microphone
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The " Kerr " cell
shown by Messrs.
Isenthal and Co.,
Ltd. This device
is compleinentary
to the ordinary
photo -electric
cell, its use being
to reconvert elec-
tric impulses into
variations of fight

density.
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The Physical Society's Annual Exhibition.-
and recorded on a cathode ray oscillograph with linear
time base, so that the dying away effect can be observed
and a visual estimate made of the time.

Another fascinating exhibit was a model of a photo-
graphic sound -recording system, comprising a glow

The Marconi tuning fork used in the frequency
control of radio transmitters.

lamp, the brilliance of which is modu-
lated by speech current from a pick-
up. A slit of light after traversing an
optical system impinges on the film and
makes a record of the variable density type.

Elsewhere in this issue is an article describing a
demonstration of the methods employed for reproducing
physically the conditions in a gramophone record groove
and of examining the behaviour of different types of
needles.

The two companies also showed a filament -main-
tained mercury vapour tube in which the conductivity
can be greatly increased when a magnetic field is
applied in a direction parallel to the filament. Over a
certain range this increase is proportional to the strength
of the magnetic field, and can, therefore, be continu-
ously varied by means of a permanent magnet which,
for example, can be suspended from a pendulum.

The new Lucas -Sullivan quartz frequency standardising apparatus (H. W.
Sullivan, Ltd.), for frequencies between 50 and 3,000 k.c.
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Mr. E. B. ;Mullin exhibited a new form of small -
capacity variable condenser, suitable for precision
measurements at very high frequencies, and an absorp-
tion wavemeter for use on short waves. A new direc-
tional short-wave transmitter operating on wavelengths
between 6.04 and 8.65 metres was /shown by Messrs.
L. S. Palmer and L. L. Honeyball.

A New Loud Speaker Demonstration.
An interesting acoustic exhibit was that of Capt.

B. S. Cohen and Mr. Robt. W. Paul. This was a new
moving -coil loud speaker using pistons of Balsa wood,
which combines an extremely low density with con-
siderable elasticity.

The measurement of sound pressure was demon-
strated by the research laboratories of the General Elec-
tric Co., Ltd., employing a condenser, transmitter, and
amplifying system for dealing with frequencies from

A short-wave precision sub -standard wavemeter exhibited by
Messrs. H. W. Sullivan, Ltd. The wavelength range is from 5

to 100 metres.

5o to 5,000 cycles per second. The Mercury Vapour
Triode Thyration is the term applied to an interesting
exhibit of the British Thomson -Houston Co., Ltd.,
showing the principle of grid control applied to a hot -
cathode mercury vapour rectifier. With a given

potential applied between the anode and
cathode no current flows providing that
the grid potential exceeds a critical
value.. Once the anode current is
started, however, the grid loses all con-
trol due to the presence of ionised
vapour, and to stop the anode current
the circuit must be opened, if on D.C.
supply. When A.C. voltage is used, the
current stops at the zero of the cycle.

As might be expected, the Exhibition
dealt generously with electrical measur-
ing instruments. Many of the smaller
instruments were of really practical in-
terest to the amateur. A new galvano-
meter (of 2 mA. and 8o mV. full scale)
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The Physical Society's Annual Exhibition.-
of considerable laboratory utility was shown in the trade
section by Crompton Parkinson, Ltd. One pattern has
even scale divisions, while the other has uneven
divisions with wi de
calibration about zero.

Wireless workers are
always attracted to the
display of the Weston
Electrical Instrument
Co., Ltd. New features
this year included a
new multi -range D .0 .
testing set and a " valve
checker " for testing any
A.C. or D.C. valves
having filament voltages
of from 1.5 to 7.5 volts.
The Cambridge Instru-
ment Co., Ltd., also
presented their w id e
range of laboratory ap-
paratus, one of the most
interesting items being
the new Campbell Stan-
dard Mutual Inducto-
meter, which has a wide
range for the direct
measurement of self in-
ductance.

Apparatus for radio -

was the main feature
on the stand of H. W. Sullivan, Ltd. A new item was
the Lucas -Sullivan Quartz -Crystal Standard and its
associated apparatus for standardising frequencies from
5o to 3,000 kc. Several precision wavemeters for
a varied range of frequencies were also .displayed.

T h e thermionic
valve, always t h e
darling of the re-
search engineer, was
well represented. The
exhibit of the M.O.
Valve Co., Ltd., in-
cluded valves f o r
every purpose, from

modest 2 -volt
detectors t o
the high -
power cooled,.._
anode trans-
mitting types
as used at
G.P.O. a n d
B.B.C. s to -
tions. An
automatic grid -
making m a -
chine was seen

in action. Valves of all kinds were also displayed by
the Mullard Wireless Service Co., Ltd., who showed
in addition a working model demonstrating the opera -

A new vacuo-junction device by the Cam-
bridge Instrument Co., Ltd., in which the
thermo-junction and the heater are en-
closed in a highly exhausted glass bulb to

eliminate air current effects.
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tion of a low -frequency, amplifier. A complete range
of rectifiers was shown, ranging from 3o mA. / 25o v.
to 2 amps. /r2,000 v. An extensive range of trans-
mitting and receiving valves was also exhibited

A general view of the Marconi exhibit. On the extreme left is a telephone set for ships, and
next to it a marine rccelver with a wavelength range of from 15 to 20,000 metres. In the corner
is the fixed frame wirial used with the direction -finder seen on the right cf the left-hand bench.

Portable testing equipment can be seen in the centre of the right-hand bench.

by the Ediswan Co., whose stand included the products
of their associated concerns, the Metropolitan Vickers
and B.T.-H. companies. These included loud speakers,
gramophone pick-ups, microphones, and several dif-

ferent eliminators.
The variety of exhibits on

the stand of the Marconi
Company gave it a special
attraction. One exhibit was
an aircraft direction -finder
with a streamline frame
aerial designed to enable
the loops to be supported
in a rigid position as far
as convenient from the
body of the machine with
minimum air resistance. The
ever-growing necessity of
maintaining the frequency
of broadcasting stations at
a constant pitch lent special
interest to the exhibit of
a thermostatically controlled
tuning fork for use be-
tween 700 and 1,400 cycles.

This fork is maintained by a tuning fork drive circuit
whose output is amplified and the frequency doubled
ten times by a series of push-pull selecting circuits. This
form of control is used of the B.B.C. relay stations.
Among many other exhibits was a telephony set for

A useful laboratory in-
strument. A new moving
coil calibrated pointer gal-vanometer, shown by
Messrs. Crompton Par-
kinson, Ltd., with centre
zero and giving full scale
deflection' at 2 mA. and

80 mV.
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The Physical Society's Annual Exhibition.-
use by unskilled operators. Designed specially for
service on trawlers, lightships, etc., this transmitter
will operate on boo metres and on any fixed wavelength
between the limits of 150 and 4.00 metres.

Other stands dealing largely with wireless apparatus
were those of the Telegraph Condenser Co., Ltd. (new-
comers to the Exhibition), showing a comprehensive
range of condensers for wireless reception and trans-
mission purposes ; Bakelite, Ltd., whose products were
shown in a bewildering variety of mouldings, rods, in-
sulating varnishes, etc. ; the Fuller Accumulator Co.,

103

Ltd., displaying a profusion of L.T. and H.T. batteries
in all shapes and sizes ; the Zenith Electric Co., Ltd.,
specialising in resistances; Isenthal and Co., Ltd., who
displayed, among other items, photo -electric cells, Kerr
cells, and glow relays ; the M -L Magneto Syndicate, who
exhibited for the first time a D.C. to A.C. rotary trans-
former specially designed for operating A.C. mains re-
ceivers from a D.C. supply ; and Gambrell Bros., Ltd.,
who featured mains sets and the Gambrell Novotone
Compensator (Dr. N. W. McLachlan's patent) for im-
proving gramophone reproduction at extreme fre-
quencies.

CORR ESPOND ENC
The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, and must be accompanied by the writer's name and address.

OUTSIDE BROADCASTS.
Sir,-At 8 p.m. onwards on Sunday we listeners should de-

mand and see that we get. the best programme from the studio.
It should be possible for the B.B.C. to broadcast a programine
(real music, real singers, real modulation, no talking or intervals
until 10.30 p.m.) to gladden -the hearts of an Empire.. There
are over three million B.B.C. supporters paying for programmes,
so why should we put up with second-hand rubbish ? It is
useless constructing palatial premises with fine studios when
the programmes on the principal days of the week when most
people have time to listen are all relayed.

London, S.W.6. " FRAME AERIAL."

RECEPTION OF CONTINENTAL STATIONS.
Sir,-I have been interested in the very controversial views

expressed by your correspondents recently on the above.
It seems to me the sceptics who deny the possibility of decent

Continental reception fail altogether to take a broad enough view
of the matter.

Primarily a favourable locality is the first necessity, and
localities differ enormously-hereabouts I'd say it was good ; in
other parts of the country I've found it vary to definitely bad.

As a second consideration I'd place the question of the set,
and here I would like to endorse heartily Mr. J. H. Borrill's
remarks on the " Kilo-Mag Four." I'm in agreement with him
on every point-and this after six years of experimenting with
nearly every sort of set both of your publication and, other
journals.

I would say that this circuit sets a standard for efficient re-
ception and reproduction of both home and Continental trans-
missions if properly supplied and controlled.

My list point is this : 'Why so much ink scattered, even if one
can't hear Warsaw or Rome as perfectly as 5GB at 50 miles
range? Surely one does not expect to hear and see the opera

. as well " up in the .gods " as when favourably situated in the
stalls; neither does one get the same feeling of being " in " the
football match when it's viewed from the outside fringe of the
crowd instead of the front row of the grand stand; but there's
no -need or tendency to debate this point-we've got used to'
accepting it in its right perspective ; why not do the same with
Continental reception and enjoy as much of it as circumstances
allow ? Sc. B.

Wakefield.

Sir,-The somewhat heated discussion on foreign station
reception prompts me to support the views held by Mr. A. -W.
Scott.

His rather " more forcible than accurate " statements are
borne out in practice, as a really unbiased criticism of almost
any evening's ether -searching will show.

A real " programme " entertainment is rarely obtainable on
the broadcast band below about 300 metres. those stations
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receivable at good strength being accompanied by a inedle3
of splutters, burbles and whistles, to say nothing of periodic
fading.

Above 2ZY the ether is comparatively clear, and good
reception is possible from some half dozen stations, including
5GB, but the frequent occurrence of talks, etc., together with
the long waits between, items, deter one from listening.

In case correspondents with the " distance itch" should tell
me to make a " family set," I would state that the " family
set" is a S.G., Det. and L.F., using Cosmos A.C. valves, anode
bend detection and no reaction.

With this combination I could, on summer nights, when
interference was less pronounced, put on the speaker about
three dozen stations at comfortable strength, and the selectivity
is sufficient to separate 2L0, Hamburg and sometimes Toulouse
within five miles of 2ZY.  A. C. WILDSMITH.

Manchester.

THE RECORD III.
Sir,-Particulars of a modification which I have made in my

" Record III " receiver may be of interest to readers.
My output valve is a pentode and was, of course, much over

loaded when the detector was working most efficiently. To
correct this it was necessary to set the variable resistance across
the transformer primary in almost its minimum position, which
made the reproduction rather harsh and shrill. Desiring to retain
the .pentode as being the most convenient power valve for a
moving coil loud speaker, I evolved the following circuit :-

Switch in position (1) gives resistance coupling. As the resist.
ance is only 25,000 ohms the output from the detector does not
overload the pentode and no further volume control is needed.
The high inductance of the transformer secondary is used instead
of a grid leak. This coupling is used for the more powerful
stations.

'Position (2) gives parallel feed coupling. In both cases the
anode potentiometer may be used as a volume control when
necessary. H. HOW.

Sheffield.
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SHOULD MANUFACTURERS CONTRIBUTE TOWARDS
PROGRAMMES ?

Sir,-Most certainly they should.
Your only reason for stating they should not is that in your

opinion the price of receivers would be increased.
If the manufacturers did contribute we should undoubtedly

obtain better programmes, with better talent, which the B.B.C.
cannot at present afford. The B.B.C. would have more money to
spare for station erection, including an Empire service which we
could feel was adequate.

But the most important effect would be a doubling of the
listening public, leading to genuine mass production by our
manufacturers, and definitely cheaper and more efficient receivers

for the public.
Our programme service has time and again been compared

with the American service by English writers, but have any of
your readers read any reliable criticism of our service by
American writers? I have, and in several instances it has been
described as inadequate and puny.

Compare our licence statistics with those of America ; there
are half the receivers per head of population here.

My qualifications for writing this letter : I have been in the
radio trade for six years and have made a special study of our
own broadcasting service and those of other countries, and I
am firmly convinced that unless more money than that accruing
from licence fees is made available for the use of the B.B.C. our
radio industry will never be in the same position as those of
other countries, to the serious detriment of our export trade.

Gt. Yarmouth. S. WEST.

IN SEARCH OF QUALITY.
Sir,-It is a painful business when one's idols are shattered,

and so with sadness I read Mj. Bertram Munn's disturbing
article in your recent issue.

So the great Mr. Munn uses nothing more convincing than
a trumpet, and does not even tell us that he at least actuates
the diaphragm with a moving -coil unit. Really, sir, he will
next, be confessing that his receiver is a simple affair with a
leaky grid detector (with, of course, just a touch of reaction
to ginger up the selectivity) and a brace of transformer -coupled
L.F, stages. He will doubtless conclude by cheerfully admit-
ting that his output is devoid of a filter-choke circut, and
that he does not believe in such abominations.

And now, sir, may I as a moving -coil enthusiast take up
the challenge-but let me add that for my part the conflict
will not be the gruesome affair anticipated by Mr. Munn; I
would not shoot my great-grandfather, old-fashioned though
he be, so why should I harm the venerable hairs of Mr. Munn
(for, of course, he rejoices in the possession of a long, flowing
white beard).

First, may I ask if Mr. Munn has carefully examined the
receivers coupled to the moving -coil speakers to which he takes
exception, because long before I made up my moving -coil unit
two years ago I had been repeatedly warned that no speaker
shows up a receiving set so ruthlessly-and I have' since
confirmed this too often to be good for sellers of these units.
If his experience is based on the groans and boomy thuds
which emanate from most " demonstration sets," then am I
almost tempted to sympathise with him. Such results are,
however, but a travesty of what a moving coil can do when
properly fed and adjusted.

As regards my own outfit, the receiver is quite straight-
forward and consists of four valves only, but it has been care-
fully put together and is based on the best wireless practice
as advocated in Tile Wireless World. The single H.F. stage is
an ordinary neutralised triode, and the detector a diode. This
latter feature I consider indispensable. The first L.F. is a
medium power valve; and is coupled via a first-class trans-
former to the output-a single P.X.650 working under its maxi-
mum conditions. The 'transformer primary is isolated from
the H.T. fed to the first L.F. valve, and the output to the
speaker is via a heavy-duty choke and filter circuit. All
stages are, of course, carefully decoupled.. The loud speaker
was assembled from standard parts and the coil itself specially
wound to suit the impedance of the output valve. (I must
thank The Wireless World for help in such technical matters.)
The pot is wound for twelve volts one amp., but is frequently
fed with eighteen volts.
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Mr. Munn will please note that I do not use batteries of
L.S.5 valves, and that my H.T. maximum is of the order of
250 volts; but I can assure him that the one watt, or there-
abouts, of undistorted power at' my service gives loud speaker
reception of the highest quality and, I am prepared to assert,
superior to anything he can do with his trumpet. Transients
such as the clash of cymbals are amazingly good; a violin
sounds like a violin and not like a piccolo; and even the much -
maligned studio piano is pleasing. Ah ! but I can hear Mr.
Munn scratching away with his quill pen : " What about the
announcer's voice? " Alas ! I must admit that, when the set
is adjusted correctly for a musical item, it is too loud. It
does not, however, boom at one through a tunnel lined with'
cotton wool as Mr. Munn would have us believe. But it cer-
tainly is too loud. That defect in the balance of different
items is noticeable with, any sensitive speaker, and has already
been the cause of much correspondence and complaint: It can,
however, be easily remedied by the addition of an efficient
volume control on the output valve. By means of such a
control any item can be varied from a' whisper to full strength
to suit requirements, and the announcer's voice can be made a
pleasure to listen to without the slightest trace of boominess,
lisping or hissing.

May I conclude my defence of the moving coil with a repeti-
tion : use a diode rectifier and eliminate all reaction, back -
coupling, and overloading of individual components.

And now, sir, if it is to come to cracking heads open after
all, let the weapons be loud speakers, for I will back my 16 lb. '
pot any day against all the cardboard trumpets in Bedlam.

Ilford. E. H. PALM.

THE MAC CALLUM SCHEME.
Sir,-I have looked up Mr. G. B. Bennett's earlier letter,

July 20th, 1927, and am very interested to find that a scheme
so similar to my own should have been put forward nearly 21
years ago. I imagine that a good many of us have been think-
ing along the same lines during the last few years, and in 'my
own case I held my hand until I was quite sure that the syn-
chronisation idea was entirely practicable, i.e., until Eckersley
published his paper on the subject in April, 1929. Perhaps I
ought to say I consider the essence of my scheme to lie in the
grouping of programmes into classes and that I do not mind
very much how the ideal is arrived at. The kind of alternative
at present offered by the B.B.C. would not satisfy me at all.

Mr. Warren says that our land -lines are not good enough and
indicates that it will take " at least five years " to put this
right. I believe that the excellent engineers of the Post Office
can give us the quality we desire, provided the money is forth-
coming, and that the more important circuits at any rate could
be brought up to the desired standard by the time the rest of
the scheme is ready. I put it at about two years.

There is, of course, the alternative of the wireless link, and
the possibilities of Dr. Robinson's new Stenode system should
not be overlooked in this connection. It would seem possible
by this means to feed the broadcasting stations from central
high power stations, using fairly long waves, without inter-
fering with existing services.

Mr. Warren's statement re the superiority of the B.B.C.
regional scheme is somewhat dogmatic to say the least. My'

own view is that the programme grouping suggested by me
would be more acceptable to the public, and I have yet to be
convinced that mine is not a perfectly feasible proposal.

Mr. K. McCormack puts forward four propositions but, un-
like Euclid, he does not prove them. The first two would
appear to be true or untrue according to the meaning attached
to the terms "restricted area " and " mutual interference," and,
of course, everything depends upon the position, in reference to
the mutually interfering stations, of the point at which the
observations are made. The third is a corollary to the first two
as is, very probably, the fourth, but as the meaning of the
latter is not clear to me, I may be quite wrong in regarding it
as such.

Mr. McCormack is an " anti-landliner " and an " anti-
common-waveite," who demands good programmes and direct
transmissions for " the provinces on an independent wave-
length." Is there any practicable way of satisfying Iris require-
ments?

London, W.1. H. MAC CALLUM.
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a Free  Service of Technical Information.

The Service is subject to the rules of the Department, which are printed below; these must
be strictly enforced, in the interest of readers themselves. A selection of queries of general
interest is dealt with below, in some cases at greater length than would be possible in a letter.

Incidental Rectification.
By accident, the grid bias battery sup-

plying voltage to my anode bend de-
tector was completely short-circuited,
wit7t the result that the grid circuit

o 8 connected to the negative fila-
ment terminal. What puzzles me is
the fact -that the set still gave Signals,
though at reduced strength. How
can a valve, connected in this way,
work as a detector? L. L.

As a'matter of fact, it is rather difficult
to connect a valve, particularly if it be
of the comparatively high -impedance
type, with fairly low anode voltage, in
such a way that it will not rectify
slightly. Possibly the effect you have
noticed is due to lack of complete
" straightness " in the characteristic
curve, or t6 asymmetrical conditions
brought about by the flow of grid
current : this will tend to restrict the
development of voltage (across the tuned
input circuit) due to impressed positive
half -cycles as compared with that due to
negative half -cycles.

RULES.
(1.) Only one question (which must deal with

a single specific point) can be answered. Letters
must be concisely worded and headed Infor-
mation Department." "

(2.) Queries must be written on one side of
the paper, and diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circuit diagrams for complete
receivers cannot be given ; under present-day
conditions justice cannot be done to questions
of this kind in the course of a letter.

(4.) Practical wiring plans cannot be supplied
or considered.

(5.) Designs for components such as L.P.
chokes, power transformers, etc., cannot be
supplied.

(6.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sets described in " The Wireless
World" or to standard manufacturers' receivers.

Readers desiring information on matters
beyond the scope of the Information Depart-
ment are invited to submit suggestions regarding
subjects to be treated in future articles or
paragraphs.
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Repairing Condenser Blocks.
For smoothing purposes in my eliminator.

I am using a multiple condenser,
with a number of separate elements.
Unfortunately, one of the units (of
2 mfds.) has- broken down, and I Mil
wandering whether it would be pos-
sible for me to repair it myself.
Will you give me a word of advice?

N. M.
The internal connections of these mul-

tiple condensers are not always readily
accessible, and it is sometimes rather
difficult to remove a unit without doing

may not be able
to get a replacement unit of suitable size.

If you have any doubts as to your
ability to do the repair, we advise you
to get into touch with the makers.

00

Grid Circuit Loading.
In the description of the " 1930 E,-ery-

man Four " mention is made of the
fact that a certain value of detector
anode by-pass condenser is chosen in
order to minimise reduction of H.F.
input due in grid circuit loading.
This set has anode bend detection,
and I was under the impression that,
properly adjusted and operated, this
Method of rectification does not allow
the flow of grid current and does not
impose any loading on the circuit im-
mediately preceding it. Will you
please give me a word or two of ex
planation. A. H. H.

Unfo-Aunately, it is incorrect to assume
that an anode bend detector does not
damp its tuned grid circuit. It has been
appreciated for some time that there is a

reversed reaction " effect, via the valve
capacity, that, under certain circum-
stances, may exercise a very serious in-
fluence in restricting signal voltage on the
grid. This trouble is overcome to a great
extent by a judicious choice of anode load
values.

The whole subject was discussed at
length in articles published in our issues
of March 27th and May 22nd, 1929.

H.F. Filament Switching.
Will you please show me- how a gramo-

phone pick-up' jack may be connected
to the " New Kilo-Mag Four " in
such a way -that the H.F. valve fila-
ment will be automatically switched
off when the plug is inserted?

C. N. R.
The method of connection you require..

is given in Fig. 1. For this arrange-
ment a "single closed filament " jack
will be required.

It will be realised that the pick-up is
connected across the contacts of the
plug, and that insertion of this plug will
automatically . break the positive feed
lead of the H.F. valve filaments as you
require, and at the same time will make
the necessary change in bias for convert-
ing the detector into an amplifying
valve.

DET

TO H.F.
FILAMENTS

Fig. 1.-A pick-up jack arranged for
automatic control of H.F. filament

circuits.
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The Right Rheostat.
" Kilo -[flag Four " is working quite
satisfactorily except for the fact that
the rheostat controlling the II.?.
valve filaments does not seem to func-
tion properly as a volume control; a
very slight Movement from 'the "full
on" position has the effect of cutting
out monads altogether. Can you sug-
gest how this may be remedied?

A. D. G.
-We expect that you are using two-volt

valves (with a two -volt L.T. battery) and
that the resistance of the rheostat is ex-'
cessive. These valves consume consider-
ably more current than those with four --

or six -volt filanients, and consequently
the voltage absorbed by a given series
resistance is -commensurately increased.
We suggest the fitting of a rheostat with
a maximum value of some 10 ohms.

0000
Voltage Regulation.

I "have bought a small power,: trans-
former, rated to give an output of
4 amps. at 4 volts. It is proposed
to use this for feeding the heyers
of . three indirectly heated A.C.
valves, consuming a total of 3 amps.

Will you tell me what value of
resistance should be inserted to pre -
cent a rise in voltage across the
heaters under this reduced load?

11: L. C.
Without seeing a regulation curve of

your transformer, or its specification, it
is quite impossible to give a definite
answer to your query, but it can gener-
ally be assumed that these components,
if made  Specifically for feeding the
heaters of A.C. valves, are designed on
fairly generous lines. Consequently; no
appreciable rise in voltage is to be
anticipated when a load only 25 per
cent. less than maximum is imposed; but
if you are still in doubt, it would' be as
well to refer the matter to the manu-
facturers. 0000

The "Tuned Grid" Amplifier.
From the fact that designers of receivers

 described in your journal do not seem
to favour the " tuned grid" or
" parallel feed" type of 11.F. inter -
valve coupling, I suppose it' can be

assumed that this method- cannotapr
proath. the transformer in general.
effectiveness. Do you consider that it
is Worth while to include it in .a re-
ceiver from ivhich a moderately good
standard ,of performance 'is required?
I ask this because I already have a
spare H.F. choke.; . and also because
it is desired to simplify 'waveband
switching as much as possible.

B. T. F.
It is quite wrong to think that the

parallel -fed H.F. amplifier is ineffective,
although there was at one time a fairly
general tendency, due to an imperfect
appreciation of the considerations in-
volved, to belittle its possibilities.

Generally . speaking, this arrangement
is but little inferior to transformer
coupling, and has advantages of its own
in the matter of easy wave -changing.
The H.F. choke through -which the valve
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anode is fed should be of the highest A Megavox. Modification.

possible efficiency; possibly the circuit has Will you' please tell me if a Mazda 215

occasionally been condemned through the S.G. valve -would work satisfactorily
use 'of an indifferent component for thiS as an H.F. amplifier in the Megavox

function.
III receiver? Would any alterations

It may be pointed out that the single be necessary in the set itself?
tuned -grid H.F., stage of a receiver  de- C. L. G.
seribedeln. The Wireless -World 'for May This valve will work excellently, and

1st and May 8th, 1929,' gave a measured no, alterations will be necessary beyond

11,F. amplification . averaging well over the addition of a voltage -absorbing re -
200 times. The theoretical aspects of the sistance hi series with its filament, if

question' were discussed in our issue' of, yau are using 4 -volt or 6 -volt valves in

July 10th; 1928. .the other positions.
0 0 0 0

Where Decoupling Fails.
0 0 0 0

Since adding an'ILT. battery eliminator
(D.C. mains) to my receiver, I have
been troubled by L.h'. oscillation,
and in' an attempt to put 'matters
right, have' inserted decouplirtg
resistances (of Course with suitable
by-pass. condensers) in the anode
circuits of the detector and first -
stage L.P. valves. Much to my dis-
appointment, this has not completely
cured the fault, although it has
effected an improvement. What do
you suggest should be my next
step? B. B. W.

There is a tendency to forget that the
decoupling scheme was first suggested
as a remedy for L.F. oscillation brought
about by battery resistance, and, as has
been pointed out on several occasions in
this journal, this scheme must . not be
expected to provide a perfect cure for
self -oscillation produced by high imped-
ances in an eliminator, unless special pre-
cautions are taken in its, application.

If you will send us a circuit
of your receiver and elithinator, it is
probable that we 'can make some helpful
suggestion, and in the meantime we sug-
gest that you would do well to divide
up the various feed circuits, being

guided by the deSign of the D.C.

eliminator described in our issue of

August 29th, 1929. Adoption of this
plan avoids the inclusion of high imped-
ance common to several anode circuits.

FOREIGN BROADCAST GUIDE.

STAMBOUL
(Turkey).

Geographical Position : 28° 51' 48" E.

410 11' 19" N.
Approximate air line from London : 1,550

miles.
Wavelength : 1,200 m. Frequency :

250 Kc. Power : 5 kW.

Standard Daily Transmissions.
1530 G.M.T. Turkish music, news and

agricultural report; 16.30 orchestral con-
cert; 1830-20.30 (except Mondays) music
and news.

Male Announcer. Call (in Turkish): Allo
Telsiztelegrafie Istanbul. (In French):
Allo ! In Radio Stamboul.

Interval signal: metronome (120 beats per
minute).

Closes down with the Turkish National

Anthem.

The Limit of Amplification.
My receiver, made nearly two years ago,

comprises .a screen grid H.?. ampli-
!Ong valve, detector, and one L.P.
stage; there is a plain vertical metal
screen between the tuned grid and
plate circuits. The set is hardly
selective enough for my present
needs, and in addition is somewhat
lacking in sensitivity as compared
with Mori modern receivers:

Do you consider that it would be
possible to improve matters by using
coils of lower. H.F. resistance, or a,
it likely that this alteration* would
cause instability? T. W. J.

Without full details of your present
set, it is not possible to offer a definite
expression of opinion, but in all prob-
ability your fears are well grounded,
and we doubt. if it would be possible
greatly to improve the receiver in the
way you suggest.

It should be added, howeyer, that if
the set does not, show any marked
tendency towards self -oscillation at the
lower end of the tuning scale, at least
some improvement can be effected by

using better coils.
0 0 0 0

Power Line Interference.
When my receiver was fed from H.T.

batteries, power circuit interference
was never heard, but since using an
eliminator, I am troubled by periodic
interference, which is clearly due to
this cause. It should be made quite
clear that the trouble is not due to
imperfect sinoothing in the elimina-
tor, as the interference is sometimes
absent for- :considerable periods,
particularly at week -ends. Can you
incise a- suggestion as to any means
-whereby it may be overcome?

C. H.
Your description would indicate that

high -frequency interference, possibly
generated by electrical machinery at a
considerable distance, is being conveyed
along the power lines to your set via the
eliminator.

We think it would be worth while to
connect H.F. chokes in the leads between
eliminator and receiver, and also to make
sure that adequate by-pass condensers
are fitted.

It is also worth while to try tfie effect
of using a counterpoise in place of an
earth, and also of a loosely coupled 'and
separately- tuned aerial circuit, if this is
not already included in your circuit.

A 38
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CHALIAPINE
believes his ears!

Theodor Chaliapine, the great singer, says : "They tell me there
is no orchestra inside a Marconiphone. But my ears contradict!
They say where there is such music, there are musicians. So I belicoe

my ears, too; for the music from a 7.1arconiphone is real to me."

To hear every smallest detail of the programme, every note

in the musical scale, every inflexion of the voice - radio as it really

should be -a Marconiphone loud speaker !

Marconiphone engineers make these speakers. All the skill of thirty

years' leadership in wireless is in their construction. Sir Edward Elgar,

Albert Coates, Mischa Levitski, Peter Dawson, many other famous

musicians delight in their clear tone, their unfailingly accurate repro-

duction. Any dealer will willingly demonstrate the Marconiphone
speakers to you. If there is no dealer near you, write to The Marconi-.

phone Company Limited, 21 0-21 2 Toftenham Court Road, London,W.1.

Listen will a

THE FIRST AND GREATEST

NAME IN WIRELESS

MARCONIPHONE
MOVING COIL SPEAKER

(dhow,: on lefl
The most sensitive speaker you can
buy, the Marconiphone Moving Coil.
Responding fully, evenly to all tone fre-
quencies, it gives perfect results equally
from a two- or a multi -valve receiver.
Units from £4.10.0. Cabinet models: for
6 -volt accumulator, £7; for D.C. mains,
£7.10.0; for A.C. mains, £12.12.0.

MODEL 60 CABINET CONE
Obtainable at the very moderate price
of £3, the Model 60 is an extremely
efficient "all-purpose" speaker. Made
on the latest lines and embodying the
Marconiphone reed -system, its tone is
outstandingly good.

A FIRST-CLASS CONE SPEAKER
. . FOR 30/-1

The Octagon Cone is a well -established
favourite, giving excellent reproduction
from a 2- or a 5 -valve receiver. Made
in two different and pleasing designs,
it can be placed on the table or hung
from the wall.

MARCONIPHONE LOUD SPEAKER
A39 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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MISCELLANEOUS
NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less, 2/- and 2d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire " copy " is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns axe accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of " The Wireless
World," Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particulw
issue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made ---- payable to MUTECo.& SONS Ltd., and crossed --- Not es being
untraceable if lost in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes.

NUMBERED ADDRESSES.
For the convenience of private advertisers, letters maybe

addressed to numbers at "The Wireless World" Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box coo, c/o " The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o " The -Wireless World,"
Dorset Mouse, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except in registered envelopes ;
in all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked " Deposit
Department." - r DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with " The
Wireless World," both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the -event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage' one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £ro, a deposit fee of is charged ; on
transactions over Er° and under £50, the fee is 2/6; over
iso, 5/-. All deposit matters are dealt with at- Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Rifle & Sons
Limited.
THE SALE OF HOME -CONSTRUCTED UNLICENSED

APPARATUS.
A Service to our Readers.

We have made an arrangement with the Patentees
whereby readers who wish to dispose of a home -constructed
receiver not l4censed under the patents -made use of, can
license the set by means of the Deposit System referred to
above.

The person desiring to sell, in sending -us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount -of royalty customarily paid by manufacturers.

If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
" The Wireless World " tO the owners of the patents
concerned; and a certificate will be handed on to the
purchaser of the set.

SPECIAL NOTE. -Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed Of. Advertisers often receive so
many enquiries -that it is quite impossible to reply to
each one by post.
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ADVERTISEMENTS.

ALL WIRELESS
WORLD COILS

30 EVERYMAN FOUR 47/6 set
KIT SET, Coils with Switches 45/- set
NEW KILOMMI. 45/- sot
RECORD III 45/- set
FOREIGN LISTENERS 4 B.B.C. 30/- set

5X.X 37/6 set
METAL CABINETS 38/6 to 46/6
51' DRUM DIALS with Escutcheons .. 5/6
WAVE TRAP, Litz Wire 10/6 each

2, 3, & 4, AtheIstane Mews,
Stroud Green Road, N.4.

Archway 1695

J. heelless G

"END OF YEAR CLEARING."

APPLEBY'
FOR BARGAINS WATCH Paddington

THE MISCELLANEOUS COLUMNS THIS MONTH, 8828 (3 fines)

For Modern High-grade Material Only.
CHAPEL ST., LONDON, ?OVA

OPEN TILL 7 P.M. SAT. 1 P.M.

BUILD
YOUR OWN
CABINET FRENCH

The Patent "DORIC " Cabinet is really
high-classanf superbly dnished. Unique
sectional construction allowing it to be
assembled in a few minutes without the
aid of nails or screws. Perfectly rigid
when assembled, forming a cabinet at
for the homing of the most costly radio
set. Packs flat in card bon when sent
by post, thus minimising risk of damage.
Cabinets to snit any circuit,

POLISHED MAHOGANY OR OAK
WITH HINGED LIDS

Prices -Loose Base Board included:

12' x 7' x 21/- net lir x x 10' /30 -.net
Panel Depth Price Panel Depth Price

lb" X 7". x 9' 27/6 21" x 7'-x 9" 33/-
IS" X 8" X'8" Special for Music Magnet, 30/- net.

Any else made to order at proportionate price.
Postage 1/' extra. Cash vela order or C.O.D.

Trade enmities welcomed. Quotations given for Special Cabinets.
ManUfactured only by -

Thomas O'Brien Ltd., Slater St., Seel St., Liverpool.

how NEV ECIUA

" REDUCED PRICES!
STANDARD. wo iOt row 9r6
VOLUME. 8'6 7'6
POWER TYPES,'' 13'6

Mention of " The Wireless

FREE
40 Page Illustrated Booklet'
with Stale Drawings all
types mains apparatus etc..

CLAUDE LYONS LTD.
76,OLDHALL ST.,LIVERPOOL:
World," when writing to advertisers,

RECEIVERS FOR SALE.
SCOTT SESSIONS and Co., Great Britain's Radio

Doctors. -Read advertisement under Miscellaneous.
[0264

3 -VALVE All -wave Receiver, latest type, powerful,
perfect; £4.-V. Taylor, 57, Studley Rd., Stock-

well, London.
N27RECEIVERS for Sale -Portable 5 -valve, suit ease

type, complete, as new, perfect; £911716.-N.
Taylor, 57, Studley Rd., Stockwell, London. [0323

WIRELESS Portable Sets, with 5 Cossor new pro-
cess valves, for 9 guineas; less than components

cost, comparable with any set double this price,
Royalty paid; seen between 1 and 2 p.m., or particu-
lars sent on. receipt of stamped addressed envelope.-
G. Hodgson, 53. Windsor House, Victoria St., West-
minster.

READ and MORRIS, Ltd., the mains pioneers, who
in 1925 equipped the hospital with mains sets,

still supreme in all -mains- receivers and units.
LOW Tension A.C. Eliminators, permanently replac-

ing batteries, now only £5/15; electrolytic con-
densers, 2,000 m.f., as used in above, 131-; including
postage.
-11Q ARGAINS.-Seeond-hand sets, units, meters,

speakers. -Read. and Morris, Ltd., 31, Easteastle
St. (facing back of. Warings), Oxford St., W. [7769

SUPER
Range 3 -valve Set, guaranteed, genuine, corn-

plete with all accessories, new; 9 guineas; ap-
proval 7 days - Box 4377, c/o The Wireless TV orld.

HE Following Slightly Used Material is OfLiel2da

APPLEBY'S.

THE
Bargains.

subject to sale; every article will be severely
tested before despatch, and guaranteed in workable
condition; the following items quoted are nett cash
and -carriage paid in Great :- 

ESIDUE of Receivers. -One only left, McMichael
'Screened Dimic Three receiver, in oak, with

set of three tested valves, as new, £10/15; one only
left, Gecophone Superhet. receiver, complete with
set tested valves and frame aerial, condffion perfect;
£12/15; one only left, Marconi 5 -valve portable re
ceiver, complete, £13/10; one only left, Aeonic 5
valve portable receiver, complete, £8/10; one only,
Gecophone 3 -valve S. wave receiver, condition per-
fect, £7/10.

NOW -Send now; many clients were disappointed
by material having been sold previous to their

application, for sets advertised a week or so ago.
APPLEBY'S, Number Forty-four Chapel St., Mande -

bone, N.W.1 (four minutes from Oxford' St..
London). [0316

MULLARD Portable Five, absolutely complete,
superb reception, British and Continental, show

cabinet; £8; hear after 6.-2, Dellis Hill Av., Crackle -
wood, N.W.2. [7949

-VALVE Portable, new; 9 guineas; complete -with
valves and batteries. -Box 4510, c/o The Wireless

World. [7945
FERRANTI 5 -valve, push-pull amplifier, twin turn-

tables, Magnavox speaker on 31t. baffle, all new;
cost £56, accept £30; delivered within 100 miles. -
Bradford, Entertainer, Whitchurch, Bristol. [7943

WESTERN Electric 7 -valve Superheterodyne Re-
ceiver, perfect, complete with frame, batteries

and loud -speaker; cost £60, sacrifice, £17 or nearest.
-Sloan 1720. 15, Hobart Place, S.W.1.

COSSOR Screened Grid 4 -valve Receiver, 2 Siemens
[7935

60 -volt power batteries, 1 Ediswan accumulator
and best qtality cone loud -speaker, complete; 10
guineas; seen any day after 7 p.m., or write S. 'M.,
129, Queen's Rd., Finsbury Park, N.4.

B.T41)110.111141curMraaygneoldwsit.trheavnes,rilecokdstlroendiLN79.34319

GGENUINE Fada (not Kit) 5 -valve All -wave, perfect;
cost £21, accept' £7 or near offer. -Owner, 45,

Elm Grove, S.E.15. [7938

SGREENED Grid Portable, new;,just cost 22 ,

sacrifice, £15, complete. -Sloan 1720 15,
Hobart Place, S.W.1.
1/1" ARCONI Model 82 Superhet, with 8 or 9 valves,
-11-1- perfect condition, heard evenings; cost £63,
accept £15 or near offer. -Box 4482, c/o The Wireless
World. [7933

Q -VALVE Set, screen, det., power valves, set Colvern
CP long coils, batteries and speaker, £6; 2 -valve set,
with valves, 50/-; National portable, £8.-Northfield
Radio; 157, Northfield Av., West Ealing. [7931A

VTrLES orld ' ' New Empire Short Wave fet,SL, in
5 coils covering short, medium and long wavebands;
£10; owner makes new set every year. -Box 4473, c/o
The Wireless World. [7931

NEW EverymanFour, S.G. det., 2 L.F., in self
contained oak cabinet, size 38in.x 38in. x 12in.,

120v. A.T. accumulator with A.C. charger, latest cone
speaker, 25 stations; cost '£40 in perfect condition,
accept £12.. -,Smith, 46, Lynwood Rd., Tooting, S.W.17.

ensure prompt attention.
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Receivers for Sale.-Contd.
MeMICHAEL Super Range Portable Four, almost

new, also Blue Spot unit and cone, also Ampbon
unit and Gillman Power chassis, with cone; £21 the
lot-Stone, 827, Wimborne ltd., Bournemouth. [7985
T ANGHAM Transatlantic Five, leather case, slightly
-1--1 damaged, £5; Pye Portable Five, perfect condi-
tion, £10.-Wyatt, 8, Wills, St., Lozells, Birmingham.

17977
110".I. 3 -valve A.C. Set, unused, lid slightly scratched,
IA, demonstrated 10 miles round Manchester; cash,
£22/10.-Box 4533, c/o The Wireless World. [8010
NEW, unused, 18 -guinea Marconiphone portable

model 55 for sale, as despatched from maker,
still unpacked; 17 guineas or near offer.-Box 4462,
c/o The Wireless World. [7923

TULIPS 3 -valve All Mains Set, 240v., A.C., as new;P -£18.-Box 4520, c/o The Wireless World. [7963
MAGIC Three, used a few times, long and short

wave coils, valves, complete except cabinet; £4.-
Goolding, 112, Verdant Lane, Catford, S.E.6. [7960
OSRAM Musio Magnet Kit, without valves, cost

£6/15, accept £5; Brandes Table Talker, 12/6.-.,-
80, Claughton St., St. Helens. [7956

E Offer You the Following Inducements to Pur-
r chase Your New Receiver or Other Apparatus

from no.
FIRSTLY.-Unbiassed advice. The Principal of the1 firm has twenty years' professional wireless ex-
perience, having been at Government Experimental
Stations in 1910. He has been Manager for the Ster-
ling Telephone Co. radio expert to the G.E.O., and
Chairman of the Technical Committee of the National
Association of Radio Manufacturers. His advice has
saved our clients many thousands of pounds, for, as
everybody knows, there is no hobby on which more
money is wasted on useless apparatus by the uninitiated.

SECONDLY.-We take your old apparatus in part
exchange for new. Send us O list of your old

apparatus, or, better still, send us the apparatus, and
state your new requirement. We will then make our
oiler for your goods, and if you do not approve, which
is unlikely, we will return the parcel, carriage paid.
IF You are in Doubt as to the Make of Receiver or

other Apparatus you should Purchase, write to
no, and we will advise you; we have no leaning towards
any particular maker, and will tell you the particular
instrument you should buy for your purpose.

SCIENTIFIC DEVELOPMENT Co., 51, Fisherga
Preston. Tel.: 1364. [0226

SINIMONDS BROS.-Receivers constructed to your
own or any published design; also repairs, re-

constructions; and modernisations at moderate charges;
best materials and workmanship guaranteed; numerous
testimonials; quotations free.-Address, Shireland Rd..
Sraethwick. [5882

3-VALVE Screened Grid Transportable, for A.C.
mains, completely self contained, beautiful

cabinet, amazingly selective and sensitive, superb re-
production, no hum, brand new; £22/10; sent on
approval.-Heaton, 42, Green Lane, Thornton Heath,
Surrey. [7994

GE.C. 3 -valve, H.T., L.T., valves, aerial and
speaker, new; £9110.-Cobb,, Cumberland Place,

Welshpool.
30 Cossor Kit, seals unbroken (unwanted 1g8i0ft0)8,

£7/10; Muldard 104v. 6 -pin A.C. power valve,
3 weeks' use, 7/6; Tudor Monolt, 6v. 30 a.h., nearly
new, cost £2, 17/6 or offer; on approval willingly.-
Phillips, 7, Whitchurch Gardens, Edgware. [7995
rTIRLITHONTO 5 -valve Transportable, in beautiful

Japanese cabinet, no aerial required, complete,
£7; also neutrodyne set; wanted, gramophone, late
model.-E., 75, Heath St., Hampstead, N.W.3. [7992

MEGAVOX Three, exactly to specification, valves,
coils and Phillips H.T. eliminator, no cabinet, a

splendid instrument; £13, bargaim-Gaunt, Laytonun9
Lane, Rawdori, Leeds.
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ACCUMULATOR HIRE.
DON'T Buy Accumulators or Dry Batteries, join 0our

0.A.V. low- and high-tension accumulator hire
service, the largest and best in Ldndon; better and
cheaper reception with no trouble; regular deliveries
within 12 miles of Charing Close ; no deposit, payment
on eaeb delivery -or by quarterly subscription; over
10,000 satisfied users; explanatory folder post free;
'phone or write to-day.-Radio Service (London), Ltd.,
105, Torriano Av., N.W.S. 'Phone: North 0623-4-5.

[7596
C.D.E.S. Accumulator Hire and Maintenance Service

don.
(5 mile radius). -98, Cherry Orchard

4
Rd., Croy-

[637

BATTERIES.
WET H.T. Replacoments.-Sam (canned or un-

cappedl, highest grade, No. 1, 10d. per doz.; No.
2, 1/9 per doz.-See below.
rz IN CS.-Best Quality (wired), No. 1, 8d. par doz.;
Z.J1 No. 2, 9d. per doz.; orders valued 5/- carriage
paid, otherwise 6d. for postage-British Battery Co.,
Clarendon Rd., Watford, Herts. (0258

WET H.T. Batteries.-Parts per dozen, jars, No. 1,
214x11/2 square, 1/3; No. 2, 1/6; zincs, No. 1,

10d.; No. 2, lid.; saes, No. 1, 1/2 dozen; No. 2,
1/9; terminals, ad., 10d.; dozen cells {18 volts), com-
plete with bands and electrolyte, No. 1, 411; No. 2,6/ -;'poet 9d. high efficiency, long life, self charging,
upkeep small; send 6d. for sample unit; illustrated
booklet free, carriage free order 10/-; write for free
list wireless bargains, trade supplied.-W. Taylor, 57,
Studley Rd., Stockwell, London. [0039

A41 Advertisenzents for " The Wireless Wort'," are only accepted

The finest Loudspeakers
in the world in their class

EPOCH
Moving Coil Speakers.
Models 99 and 66 are the standard of com-
parison in many of the famous laboratories of
the world. The speakers that havg made
Radio as enjoyable as the best concerts.
14 different models for all requirements, from

£2 10 0 upwards.
Write for Booklet W.S. giving fall partirdars and the

7 days free trial offer.

Our Latest Triumph !
Epoch

Super.Cinema Model
The most powerful speaker ever put on the
market, and the most sensitive too f Many
times as sensitive as an ordinary moving-coil
speaker. Such superb quality has never been
heard before. Delivers enormousvolume and
wonderful quality from the most modest of
sets. Tihms speaker forthe home, public enter-
tainments or Talkies!

EPOCH RADIO MANUFACTURING CO., LTD.,
are the manufacturers.

City Office 6. Service Station 3. Fartingdon Avenue
(Ludgate Circus end). E.C.4.

'Phone : Central 1971 (2 lines). Private Branch Exchange.

Tin S

Batteries.-Contd.
T. Accumulator, Oldham 120 -volt, complete in
case, carrying handle, excellent condition; 45/ -..-

Broughton, 13, Viga Rd., N.21. [7927
PENTODE Users-Write for details of new size self -

charging wet battery; 20,000 milliamps, 6d. per
volt; illustrated catalogne giving data, po,t free.G.
Taylor, 57, Studley Rd., Stockwell, London. [0273

CHARGERS AND ELIMINATORS.
vORTEXION Transformers, chokes, etc., wotuid to

any specification; write or 'phone for quotation;
best Quality components only.-Vortexiou, 72, Melton
Rd., Wimbledon, S.W.19. Tel.: Wimbledon 2814.

TANTALUM and Lionium for A.O.Rectifiers:
(03

TANTALUMup
your awn inexpensive chargers; blue prints

for H.T. and L.T., 1/- each; Lionium electrodes fitted
with terminals, 2-3 amps. and 5-8 amps.-Blackwelns
Metallurgical Works, Ltd., Spoke Rd. Works, Garston,
Liverpool. 'Phone: Garston 980- (2 lines). [62824:1HILIPSON'S

Safety High Tension Battery 1in1 i-Pnators.
10/_

payments
nentnd setchureesBagne finestcein Easy Monthly

supply available.
pHILIPSON'S Safety Eliminators are Guaranteed for

12 Months.
PHILIPSON'S Safety Eliminators are the Cheapest

to Install and the Cheapest to Run prices:
Model A.C.5 £411716, -AII7 £3/17/6, --complete with
full wave, rectifiers; D.0.4 3716, D.0.5 45/-.
ALL Models Obtained for 10/- Deposit; take Aran-
aiatelytag. e of this and get constant high tension imme-

WRITE for Our Booliet, " Radio Power " to
Philipson and Co., Ltd., Radio Engineers, Astley

Bridge, Bolton. 'Phone: 2038. 'Grams: Safety, Bolton.
Est. over 50 years. [0318
elEfEBROS.-Chebros for all types of transformers

and chokes, high grade instruments at a veil
moderate price; enquiries invited-Chester Bros., 244,
Holston Lane, London, E.8. [5290
TRANSFORMERS and Chokes for Battery Elimi2n9a°-Ttore

and for all wireless purposes, receiving or
transmitting; enquiries invited.-Chestm Bros., 244,
Holston Lane, London, E.8. [7587

FEL-ECTRIO High Tension Eliminator Kits,
improved output 15 mallet -tips at 120 volts;

complete; 26/,
PEL-ECTRIO Eliminator. Kits are the Best and

icheapest n England; complete, 25/-.
VEL-ECTRIO Hits are Complete, except valve,

and we recommend Philips 373; 15/-.
VEL-ECTRIO Kits have been Sold in Hundreds,
JUturneadn. d are guaranteed, satisfaction or money re-

' EL-ECTRIC Kit- will be sent c.o.d. if desired,
state voltage and periods, also whether Philips

valve is required at 15/- extra.
PEL-ECTRIC Eliminator Kit is Post Free; price

25/-.
WOLDER, and Lists on Request to Fel-Ectric Radio,

66, Garden St., Sheffield. [7742"

SAVAGE'S Specialise in Wireless Power from theee
Mains, reliable apparatus at reasonable prices.

SAVAGE'S.-Transformers laminations and bakelite
lisbtobbins; intending home constructors should write

forQAVAGE'S.--Raliable
smoothing condensers, 1,000

13 volt act test, 1 mid., 2/-; 2 mid., 3/- 4 mfd.,
5/3; 500 volt D.O. test, 1 mfd., 1/6; 2 ni.fd 2/3;
4 mid., 3/9.
UAVAGE'S.-Super smoothing and output chokes,
13 many types available; write for list.

'SAVAGE'S.-Mains transformers far Westinghouse
H.T.4 unit, 1816; A3, 17/-; A4 20/-.

QA.1% AGE'S.-Mains transformers for Westinghouse
k-) H.T.4,. with additional winding, 4 volts 3 amps.,
23a.

VAGE'S.-Mains transformers V.T.31, 200-0-200
17 volts, 60 amps., 2+2 volts 2 amps, 2+2 volts
3 snipe, 28/-.
SAVAGE'S.-Mains transformers V.T.35, 250-0-250
KY volts 60 amps., 2+2 volts 1 amp., 2+2 Volt,
3valvaem, P37+3an.cdo'ltsfo5r aniaupt7. 563/7.11Y

biased super power

SAVAGE'S -Mains transformer B.T.3, 500.0-500 volt'
1.3 120 maps., 3.75+3.75 volts 3 amps., 3+3 volts
3 amps., 2+2 volts 3 amps., 51/-.

SAVAGES.-Alains transformers and power chokes
are carefully and individually constructed from

firstclaosfs sartt3ite.liak; with an exceptionally generous
margin
'QAVAOE'S, 146, Bislaopsgate, London, E.C.2. 'Phone:
17 Bishopsgate 6998. [7976

PHILIPS H.T. Charger, 120v. 60 m.a., 230v. A.C.
50 cycles, perfect, Climax L.F. choke; what

offersf-J. Waite, Helmshore, Manchester. [7928
.OLDHAM A.O. H.T. Charger, 130 volts, nem:Imola-

tors, voltmeter, hydrometer; lot £4110.-Particulars
Garside, -916, Oakriew, Linthwaite, Huddersfield. [8004

"ATLAS A.C.16 Eliminator, full wave, input 200-250v.,
output 25 ma., 0-100, 120, 150v., nearly new,

owner leaving district-Pullen,' 1, Old Rd., Billing -
ham, Stockton-on-Tees. [7988

BRITISH Made Transformere for Westinghouse
Rectifiers, universal primary 200-250 volts, 50

cycles, outputs 135r. 70 m.a., 2-0-2v. 3 amps., 17/6:
chokes, 40 henries 35 m.a., 11/-; 50 henries 100 m.a.,
18/6, post free; list on request -C. F. Gibbs, Pennygare,

17980Spalding.

believe to be thoroughly reliable.
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CABINETS.
A RTCRAFT Radio Cabinets are Britain's Best

..ta. Value. [0313

DIGBY'S Cabinets.-Table models in solid oak and
JJ mahogany; from 11/6 to 71/-.
DIGBY'S Cabinets, fitted with Radion or Resiston

ebonite if required.
DIGEY'S Cabinets.-Pedestal Model, with separate

battery components; from 561- to £12.
DIGBY'S Cabinets Made to Customer's Own Designs.

TAIGBY'S Cabinets.-Write for new 16 -page art
catalogue-F. Digby, 9, The Oval, Hackney Rd.,

E.2. 'Phone: Bishopsgate 6453.

Al2,TCRAFT
Radio Cabinets; Britain's best value;

lowest prices consistent with highest quality; illus-
trated list free from. actual manufacturers.Arteraft
Co., 156, Cherry Orchard Rd., Croydon. 'Phone; Croy-
don ,- [0040don 1981.

CABINETS,
61/2in. x x 1 lin., hand mahogan .

finished 7/6, unpolished 5/6; oval front, 107/sin
x6i/lin., 6d. extra portable cabinets, 165/2in.x161/2in.
x8in., £1/5; base'board, 6d.; carriage free.-F. W.

Ramsey, 63, Shaftesbury St., London, N.1. Clerken-
well -7139.. [7584

RTCRAFT Radio Cabinets are Britain's Best
AValue. [0311
KAVS Cabinets, ;the greatest range of pedestal

cabinets in the kingdom; original creative designs
at prices 50% lower than =elsewhere; quotations for
specials by return; delivery . at short notice guaran-
teed; moving coil, portable; baffle, vignette, radiogramo.
electric pick-up, television, ete. illustrated lists tree.
-H Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, .N.17. 'Phone: Walthamstow
1626. [7745

ARTORAFT Radio Cabinets are Britain's Best
Value. [0310

ACONE Speaker Cabinet of Distinction.-Solid
-selected figured oak fret and case, 12in.x12in.

x55Ain. inside, extra strong 6 mm. plywood back
for fixing unit, rubber feet or, baize, state which,
polished rich dark oak, unless otherwise ordered, 8/9
each, -carriage paid; unpolished, but quite ready
for staining and polishing, 7/6 each, carriage paid.-
Manufacturer, W. T. Tucker, 2 Vincent St., Balsall
Heath, Birmingham. 'Phone Calthorpe 2435. [7850

A RTCRAFT' Radio Cabinets are Britain's BestA Value.
M

RADIO -GRAMOPHONE
Cabinets, sideboard radio -

gramophones,
io-

gramophones, radio cabinets; write for 1930 cats-
logue.-R. Baker, 407, Hackney Rd., E.2. [7930

COILS, TRANSFORMERS, ETC.
1,000 -OHM Decoupling Resistances for "Wireless
1 World " Circuits; 1/6 each, post free.-Groves
Bros., St. Mary's Place, Shrewsbury. [7833

RADIOGRAPH.-W.W.
coils, Record III, 35f-; new

,Kilo-Mag Four, 33/-; B.G. Regional, 37/6; foreign
listeners' Four, 37/6 set; Europa Portable, 21/-;
Europa III, 18/6; S.G. multi -valve portable, 22/6;
new Everyman Four, 42/6.
RADIOGRAPH.-Litz wire, 9/40, 1/6; 27/42, 2/6

dozen yards; Redfern's deep ribbed or Becol tube,
54-1. per inch, slotting 1/6 extra.-Station Rd., Hands -
worth, Birmingham. [7914

600 -OHM Decoupling Resistances for New R9iKilo-
mag Four, foreign listeners' four, and all

" Wireless World" circuits, hand made and tested in
our own workshops; improved model, 1/6 each, post
free.-Groves Bros., St. Mary's- Plane, Shrewsbury. [7832
QIMMONDS BROS.-Berclif coils, Record Three, 50/-
1.3 -pair; new kilo-mag. four, 50/- set; foreign -listeners
four, low, 30/-; long wave, 37/-; screened grid -Regional,
40/-; Mullard S.G.P. dual range coils, 30/- pair-; Ber-
clif standard coils, for new all -wave four, standard four,
A.C. three, Everyman four, etc., 63/6 set. of 4, with
bases; the same coils for the Lodestone series (" Wire-
less Magazine-"), 65/9 set of 4, with bases; Titan unit,._
15/-; decouping resistances, 600 ohm, 1/6; LOGO ohm,
2/-; all " Wireless World" and similar coils in regular
production by the leading specialists; list free; trade
supplied.-Simmonds Bros., Shireland Rd., Smethwiek.
TeL: Smethwick, 751. [6314

CLIMAX Transformer. with U5 valve, used 100
hours; 25/ -.--Box 4532, c/o The Wireless World,

[8000
NEW Kilo -Hag Four Coils, 37/6 set; ebonite for -

mere. (slotted), for winding, 12/6 set of 3; all

Mary's

DYNAMOS,

free; trade. supplied.-Groves Bros., St. Mary'5s
Place, Shrewsbury.

DYNAMOS, ETC.
YNAMOS. Dynamos. Dynamos.-Great clearance;D Crompton 4 -pole, shunt -wound-, 50-75 volt 20-30

amp., £7/10; CromptOn shunt wound 100 volt 20
amp., £7/10; C.A.V. shunt wound 4 -pole 30 volt
10 amp., £2/10; cut-out to suit, 10/-; Siemens 50-75
volt 10 amp. slow speed, £7; Newton 110 volt 20 amp.,
ball bearings, £10; 200 volt 20 amp., £10; compound
wound, £2 extra; Crompton 100 volt 3 amp., £3;
B.T.H. charging generators, double wound, outputs
6 volt 5 amp. and 150-200 volts 110 railliamp., 50/-;
Holmes heavy type 200 volt 40 amp., £15; new 2h.p.
Lister engines, 2 years' guarantee, £18; charging
switchboards, high class fittings, fully mounted, £10;
switchboard meters, any range, 17/6; shunt regulators,
20/- each; Neville type cut-outs, mercury break, 32/-;
all machines guaranteed as new, on approval against
cash; also a large stock of AC..and C.C. charging
motors, A.C. and D.C. charging sets, saw benches,
office telephones, Edison batteries, etc., etc.-T. W.
Thompson and Co.. 1, South St., Greenwich, S.E.10.
Tel.: Greenwich 1259. [7953

POPULAR'
TRANSFORMER

Make your new set a better set
with the Brownie POPULAR Trans-
fo.m zr. Although it costs only 9/6,
its pinky of amplification gives a
more vivid clarity of reproduction
throughout the musical scale, while
its sturdy British build ensures that
once it is fitted the words "trans-
former troubles" can be eliminated
from your list of worries.

3ROWNIE
WIRELESS
CO. (0.8.) LTD.,
Nelson St.Works,
London, N.W.1.

BR

9'6

WNIEWIRELESS
CLIX

21 VARIETIES

No. 2 CLIX PIN TERMINAL
The pin with numerous uses. 2dRed and Black - - - r - .

The above is one of the many useful lines displayed
in the Clix Showcase.

sa,
Supplied with en-
graved insulators Showcase one yourClix ;

dealer's counter.
Write for descrip-

;
;

tive leaflet
"A Matter of

for id. extra. Full . Connection."
range of markings. L

LECTRO LINX LTD.,
254, Vauxhall Bridge Road, S.W.1

Mention of " The Wireless World," when writing

GRAMOPHONE PICK-UPS, ETC. -
E LECTRIC Pick-up, with' arm, adaptable to any

gramophone; pick-up 14/.., arm 7/-; c.o.d.;
remarkable value-G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738
RI. Varley and Auto Arm, 36/-, cost 981- Brown
-.11-1, No. 2, with. adaptor, 10/-; both in good 'working
condition.-Atterton, jun., 6 Ramillies Rd., W.4. [7947
B ROWN No. 2 Pick-up and Kusha Arm, 17/6; 1

Indicgraph S.M. dial, 3/-.-C. 0. Pattison, 548,
Shields Rd., Newcastle -on -Tyne. [7942

GMBRELL Novotone Unit; £3115 as new.-A.
Fitzbrown, Hunts Cross, Liverpool. [8017

TGRANIO Phonomotor, A.0.200 -240v. 50-60 eyelee;
£4.-Wilkinson, 89, St., John's Park, Blackheath,

S.E.3. [8003
A MPLION Pick-up, control, adapter, leads, complete,

- as new; 25/...-S. Doran, 3, Junction Rd., Rom -
ford. [7972

LOUD.SPEAKERS.
6 -VOLT 1/,, amp. M.O. Speaker, list £6, new last

year, in perfect order, including transformer; 29/6;
approvaldays' appral against cash.-Brew, Pytchley, Ketter-

ing. [7845
200_250 Volt D.O. Mains Moving Coil Speaker,

almost new, 29/6; also Zampa double cone
chassis, new, coat 32/6, 15/-; 7 days' approval against
cash.-For, 115, Avondale Rd., Kettering. [7844

PERARDITA Moving Coil Reproducers.-Cabinet
models, 230 -volt D.C., £515; 6 -volt, £5; chassis

only, £3/3 and £3 respectively; state output valve. --
R. 4, York Rd., Maidenhead. [7968

PERMANENT Magnets for the Construction of
Moving Coil Speakers, no accumulators, no mains,

35% cobalt built-up cast steel, flux density in lth milli-
metre gap over 8,000 lines per square centimetre.
total lines 71,500, in gap 62,000; full constructional
details see " Wireless World " January 15th issue;
we only stock the magnets with the highest flux
density, namely, built-up type with 11/2 mm. gap, at
the price of £4, including screws -and brass tube for
coil former; prices for cradle and other parts upon
application.-Supply is limited, therefore order at once
from A. M. E. Sherwood, 150, King's Cross Rd., W.C.1.
'Phone: Olerkenwell 8882. [7955
'VESPER M.C. Speaker, perfect order, 6v.; 45/-.-
-1-1 Jones, 4, Library St., Wigan. [7937
GREAT Bargains.

GREAT Bargains.

GREAT Bargains.-Epoch model A moving coil
speaker kit (or complete units), brand new; a

large number of these famous instruments made for
a special order for use in talkies, but not executed,
for credit reasons only; regular prices, £3/10, £4/2,
and £5/17/6, to clear at 501- for accumulator opera-
tion, 55/- for D.C. mains operation, 85/- for A.C.
mains; kit comprising copper plated super magnet -
pot (weight 23 lb.), Chrystalene frame,, fully adjust-
able,. -moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/ -
extra.
GREAT Bargains.

GREAT Bargains.-In fact, the greatest bargains
ever offered! A- number of Epoch model A used

kits at given away prices, guaranteed in perfect work-
ing order; early 1928 model, 35/-; latest model, 42/6;
made up complete, if desired, 8/- extra.
ENJOY

Marvellous Epoch Reproduction at
Ridiculous Cost; don't wait until they are all

gone, but secure one immediately by writing, 'phoning,
telegraphing, or hurrying to Epoch, 3, Farringdon Av.,
E.C.4. [7077

EPOCH

E POCH Speakers by Deferred payments.

EPOCH,
EPOCH Sp,eakers by Deferred payments.

EPOCH Famous Moving Coil Speakers, any type,
' may be obtained by any responsible householder,

by easy payments; -no interest. no references no red
tape as simple, easy and quick as paying cash.
EPOCH.

E POCH on the Easy.-Full particulars from Laser -
son, Ltd., Gramol House, Farringdon Avenue,

NIKOLA Cones; 3/-, 3/6, 4/-, 4/6; manufacturers'
type, standardised, floating on leather.-Particu-

Jars from Knight and Co., 6, Chapel St., London,
E.C.2. [8015
W.E. Co. 4002 Loud -speaker, 4 -pole movement, bake-

lite diaphragm, ebonite- horn; nearest £2.-
Briscoe, 8, Horsham Av., N.12.

OTTBLE Celluloid Cone Speaker, first class unit,
solid oak cabinet, 20x20x9, wonderful bass notes;

50/ -.-Bungalow, Fairhohne" Rd., Burnley, Lancs.A3 40 l

MPLION A.R.19, mahogany, good condition; £2.-
Weir, 59, Riseldine Rd., S.E.23.

ARCONIPHONE 75 Cone Speaker, new condition;£;215.-Jones,3, Windermere Av., Brondesbury,
N.W.6.
MULLARD Speaker, sound condition, £3/5 model;L7983

30/-.-Corby, 47, Ivydale Rd., S.E.15.
to advertisers, will ensure proinflt attention. A42
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NEW
PUBLIC ADDRESS

. and Broadcasting
MICROPHONES

The Ideal Instruments for addressing an Audience
through Loudspeaker (via Valve Amplifier or L.F.
Stages of Wireless Set), and for relaying Speech and

Musical Entertainment to any distance.
Powerful Loudspeaker Reproduction with perfect Purity.

../.. Hand Type,
.,- highly distance -sensitive, yet guaranteed entirely

_ free from distortion or microphone noises, absolutely
[silent background; far superior to ordinary Micro-
phone,,l,lveTransn

Set
ta.ittserugs: hfioeradrof withi oVpall,voeneApliroe;

! ' if desired) at Open-air Meetings, in Cinema, Theatre,
qor Concert Hall. Operates from 2 Volt tapping of

1 L.T. Accumulator, through Micro-
phone Transformer. Current con-
sumption one -tenth Ampere.
ProVided with detachable Sound
Collector, handle, hook for sw-

ank connecting cord
pension, and a 9ft. /4
as illustration .. LP / V
Pedestal Type

Highly Sensitive Microphone as above des-
cribed, provided with detachable sound col-
lector and a 9ft. silkconnecting cord. hafted
by rubber -cord suspension in nickel -plated
frame on pedestal llin. high; for mounting
on Speaker's. Platform, in Pulpit, on top of
Camera Stand, or for suspen.
slim from ceiling, as inustra,

The above Microphones are rendered Directional Iv
attaching the Sound Collector.

Microphone Transformer,
special design to obtain best possible results
from sensitive Microphones when connected
to high-resIstance phones, Loud Speaker,
Valve Set, or Valve Amplifier; best Trans-

former made forelear:speech with volume, malulation speech and
music 'transmission, Public Address Microphones, etc.: Prim.
and See. terminals fitted; full directions for use of Micro-
phone and diagrams of connections free. Goode by

41_return post .. .. .. ei
FREDK. ADOLPH, Actual Maker, 'PRONE :
27, Fitzroy Street, London, W.I. Museum 8929

TRIPLE READING
-ONE METER

This is the instrument you need. Scientifically
accurate. Well made and reliable - the new

SIFAMETER
PRICE 10/-
0-15 volts for L.T.
and G.B.
0-150 volts for H.T.
0-50 milliamps for
plate current con-
sumption.

From Radio Dealers everywhere. Write for free
leaflet, giving the uses of meters with diagrams, to

SIFAM ELECTRICAL INSTRUMENT CO.,
Bush House, Aldwych, London, W.C.2. LTD.

'Phone: Temple Bar 3871,

Loudspeakers.-Contd.
WIRELESS Woild '

" WIRELESS World '

: WIRELESS World '
" WIRELESS World'.
NEW
NEW
pERMANENTMAGNET
PERMANENT-MAG NET

PERMANENT -MAGNET

PERMANENT -MAGNET

MOVING Coil
MOVING Coil
MOVING Coil

MOVING Coil

SPEAKERS
SPEAKERS
SPEAKERS
SPEAKERS
PARTS ?
p4wrs ?
DARTS?
PARTS ?

WHY,
WHY,
WIl Y,
WHY,

EPOCH,
of course.

EPOCH,
of cot.rse.

EPOCH,
of course.

EPOCH,
of COMBO.

EPOCH.
EPOCII.
Epom.

Epuiidior of the yts, ts71asiook-i.r.desemclat...dlsoi
Epoch moving coil speakers. The correct speaker for
each requirement.
Epocll.
FPOCIL

EPOCH.
EPOCII.
EPOCH.
Eroca.
EPOCH.
EPOCH.
Epocu.
Epocfi
EPOCH. --The greatest moving coil specialist in

England
EP0011. .

EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.

EPOCH RADIO MANUFACTURING Co., Ltd., are
the manufacturers. City Office and Service Sta-

tion, 3, Farrington Avenue (Ludgate Circus end),
E.C.V. 'Phono Central 1971. (2 lines). Private
Branch Exchange {8918

The Music
Lover's Choice!

BAKER'S
1930 SUPER POWER MODEL

Proved by independent Laboratory
tests to be the most highly efficient
Moving Coil Loud Speaker manufac-
tured to -day. A simple two -valve
receiver is all that is required. Here
is definite proof. It is typical of hun-
dreds of unsolicited testimonials: -

60, Wymerinc Mansions,
London, W.9.

January 6th, 1930.
Messrs. Baker's Selhurst Radio,

89. Selhurst Road, S.E.25.
Dear Sirs,

I am delighted to say that the 1930 Super Power Moving
Coil Loud Speaker which you recently supplied me more
than justifies the claims you made before I purchased.
In fact, the results are quite amazing. Reception of both
Speech and Music is flawless and comes through with
astounding natural clearness and brilliancy such as I have
never heard even approaehed on any other make of loud
Speaker. I am only using a small receiver-a two -valve
Phillips-but I obtain extraordinary volume for a large room.
I was always -under the impression that a moving coil
Speaker required a very large set to work satisfactorily,
but apparently the high efficiency of your Super Power
Model makes this condition quite unnecessary. I feel I

must congratulate you, not only upon the magnificent
reception achieved, but also upon the very fine Engineering
job which is a credit to you and to British Manufacture
generally. You are at liberty to use this letter as you think
fit in the interests of a high grade British product.

A.W.H.

Buy a "BAKER'S"
Super Power Moving
Coil Loud Speaker
and be more than
satisfied. It is
British throughout.

Write for 36 page
Booklet "Sound
Advice " now. New
edition just out.

`Saktotheer
RADIO

The Pioneer manufacturers of Moving
Coil Loud Speakers.

Head athce :
89, Selhurst Road, South Norwood, London, S.E.25

Works and Demonstration Room :
42, Cherry Orchard Road, East Croydon.

'Phone: 1618 Croydon.

A43 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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Loud=speakers.-Contd.
MOVING Coil Speaker, 220v., pot low resistance

coil,- Bakers'. make, Ferranti 25.1; 45/-.-186,
Normandy Rd., Handsworth, Birmingham. [7982

Senior 230v. A.C.' complete- with valves and
- amplifier, in cabinet; cost £45, accept £20.-
Apply Parry, 13, Huddersfield Rd., Barnsley. [7978

rtELESTION C14, as new; £7, bargain.-Leightom
 Danehurst, Boyle Farm, Thames bitten, Surrey.

[7973
(1100DMAN'S P.G.3 Cone Unit,'in good order; 10/-.
1.-A -Hallman, Alfibury, Tring, Herts. [7970
BAKER'S SELFIURST RADIO 36 -page Booklet,
 " Sound Advice is Yours for the Asking "; write
now for new edition; see displayed advertisement on
page 19. [0231

TRANSMITTERS.
CHEBROS.

Chebros. Chebros. transformers and
chokes' of all demriptions, special transformers for

transmitting and modulation; chokes a speeialitY; en-
quiries invited.-Chester Bros., 244, Ralston Lane,
London, E.8. [5240
EVERSHED 600v.' D.C. Hand Generator, flawless,

£4; Sullivan key, gold lacqiiered, silver paints,
new, cost 17/6, 7/6; 0.002 glass dialectric condenser,
.10,000v., 5/-; approval.-Matthews, 20, King's Rd.,
Chelmsford. [7948

VALVES.
AMPLIFIER Valve.-If you require power you can-

not do better than one of these:-
-VILAMENT Volts 6, plate volts- 400 (maximum),

. grid bias 84 volts (approx.), impedance 800 ohms.,
amplification factor 3.8, mutual conductance 4.35
in.a.lvdlts; price £5110; see article The Wireless
Wald," 24th July, 1929, then send to North London
Valve Co., Ltd., 221/2, Cazenove Rd., Stoke Newington,
London, N.16. [7917

AS Specified for A.G. ,Kit Set; 2 M.S.4 19/6 each,
M.II.L.4 12/6; guaranteed perfect, used 20 hours.

-Nicholls, 57, 'Manworthy Rd., Blislington, Bristol.
[7962

WIRE. "

48 Enamelledgelrien,SmtaXted. other fine sizes, tom-Frost,
1 Rd., E.C.1. [8009

COMPONENTS, ETC., POR SALE.
B ELLING -LEE Panel Fittings are designed to give

' an expert finish to any home -constructed set;
italogne post free.-Belling and Lee, Ltd., QueenswaY

Works, Ponders End, Middlesex. [0018
-POWER Chokes, substantially built, for smoothing

circuits in eliminators dealing with- currents 100-
300 milliamperes, inductance 30 henries; 816 each;
guaranteed 12 months.-Transformer Repair Co. (Dept.
W), 214, High St., Colliers Wood, S.W.19 [0327
WESTON Model 301, milliammeters, ammeters, and

voltmeters 21/- each; hot wire ammeters 0-1
amps., 4/-; 0-0-5 amp., 3/-; instrument repairs and
alterations; send for' list.-sThe Vieta Electrical Co.,
'17, High St., Battersea, S.W.11. Established 1910.

[7563

POTENTIAL
Dividers 10,000,  15,000, 20,000,

25,000 and 30,000 ohms, 5 variable tappings;
21- each.
.POTENTIAL Dividers, heavy duty, wire wound,

15,000 and 20,000 chins, -7 . tappings, 5/8; 4'
tappings'
CONDENSERS, 2 mfd., 2/3; 4 mid., 4/-; guaran-

teed; tested 500 volts.
CHOKES iL.F.).-Excellent for smoothinc., up to
vs-) 20 milliamps, 21-; special heavy duty, 100 milli-
anips, 816.
ELIMINATORS, AC., wired for half or full wave,

complete with valve; £311716.
H.F. Chokes; 31-.

GRAMOPHONE Motors, well known make, double
spring, silent, complete with fittings; 30/

11SPECIAL Bargain.-E.T.. 40 henry chokes; 916;
any article on approval against cash. Huggins,

Radio Engineer', Clayton -on -Sea. [7398

boil -OHMS Deeoupling Resistances; see advt.
under Coils -Groves Brothers, Manufacturers.

[7751

B.T.H.
Pick-up and Arm, -20/-; Varley H.F.B choke, 5/-; Ormond 0.0005 V condenser, 3/6;

M.P.A. cone speaker unit, 7/6; Frost 200,000 ohms
potentiometer, 4/6; permanent magnet M.C. speaker,
50/-; all above little used and new condition.-Box
4461, c/o The Wireless World. [7924
MORSE Tape Machine, by Siemens, in perfect con-

dition; £3, bargain.-Brown, 5, Bain Sq.,
Dundee. [7932

REMOTE Control Relays, new, not ex-W.D.; send
10/- stating accumulator voltage, to

F. W. Hughes, 17, Blackheath Vale, London, S.E.3.
[7944

FILTERS, oak container, 200 henries choke with
Stalloy core, 1 mid. condenser, resistance, 4 ter-

minals; -1 post free, 716, 12 carriage forward, 60/-.-
Pianiste, 20, Bond. St., -Ealing. [7946

'SALE..--A.F.6 transformer, ratio 1-7, 22/-; wanted,
fs, any components and Wates 3 in 1 meter.-Box
4508, c/o The Wireless World. [7950
ORMOND 0.0005, with 55/1 dial, new, 6/6; Sifam

dual voltmeter, new, 5/6; milliameter, 0/15, new,
5/6; 30 ohm rheostat, 1/6; 6 -pin base, 1/- 200 C.T.
coil, 1/6.-Blair, 36, Hillhead St., Glasgow, W.2. [7957
TORSale, cabinets, accessories, panels; headphones,

set ready wired; inspection invited.-Write Box
4522, c/o The Wireless World. [7965

Mention of " The Wireless

EVERY SCREEN EDGRI D
VALVE WANTS IT

PRICE

6d.

Just unscrew ordinary metal terminal and plug on the
Belling -Lee Safety Anode Connector. A neat spring
makes quick efficient contact anti the whole socket is
completely insulated. Even if it flicks round and touches
metal screens, wiring, etc., it can't `blow' the valves.

Ask your dealer, or send -to 10, for Belling Lee Handbook
Radio Connections.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling & Lee, Ltd., Queensicay Wks., Ponders End, Mdx.

PARb0
Bakelite
Drum Dials
with Escutcheons

5/6
(from stock).

Cabinets, Coils, Valve Holders, etc., for
New Kilo-Mag 4 and 1930 Everyman 4.

°"1" di"" E. PAROUSSI,front:.
pegtaaratone Buildings, High Holborn, W.C.I

'Phone: Chancery Toro.

BONA FIDE TRADERS' GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE. QUICK SERVICE.

THE QUALITY HOUSE.
PERSEUS MFG. CO., LTD. (Dept. W.W.),
BRANSTONE RD., BURTON -ON -TRENT.

Order Your

1930 "EVERYMAN FOUR"
Metal Cabinet as described in "Wireless World,"

January 1st, 1930.

Eaton metal cabinet, with four screened compartments.
Delivery from Stock,

4616 each; Without Woodwork 35,E
Metal Cabinets for all "Wireless World" Sets in stock.

Finished crystalline Brown, Black or Blue.
Trade Enquiries invited.

Samuel Eaton & Sons (Manufacturers of Lighting Goods),
66/72, Barr Street, Birmingham.

World," when

Components, Etc., for Sale.-Contd.
D ISPOSAL Experimental Workshop, including

superb lathe, furnace, valuable electric measuring
apparatus, wireless materials, chemical balance, micro-
scope, general fittings, 250 technical books, filed
articles ' Wireless World," " Experimental Wireless."
-Greyfriars, Kingsdown, Deal.

-TUNGSTON
100 -volt H.T. Accumulator, [3709/5-2;

8 -guinea Celestion loud -speaker, £3/10; 22m,
linen diaphragm and cabinet, 35/-; Kukoo cone unit,
£1.-Spink, 52, Brodrick.Rd., Wandsworth Common.

[7954
E XPERIMENTER'S Surplus. - Three Pye 20H.

chokes, 1 32 tapped; Lewcos coils, Q.A., Q.A.A.,
Q.S.P.; Ferranti A.F.5, A.F.5C; 4 Burndept anti
capacity D.P.-switches; Farley anti mobo R.C. coupler,
type M.H.; Ormond slow motion dial; -Benjamin 5 -pin
valve holder; Varley push-pull 2 ratio output choke;
Sterling slow motion condensers, 0.0005, 0.00035;
Gambrell tapped plug-in coils; McMichael neutralising
condensers; Dulvolcon volume controls, etc.; write full
list; all half list prim-Webb, 9, Cambridge Gardens,
Seven Kings, Essex. [7961
RADIO HOUSE, Huddersfield, issues the Relia-

bility Wireless Guide, which will be sent post
free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

EGENTONE AC. Eliminator, cost £4/19/6,.£3,.
- new; Amplion. B.A.2 L.S. unit, 15/ -;:Westinghouse
Metal rectifier, H.T.1, new, £2/15.
bEGENTONE Transformer to Suit, 20/-; B.T.H.- pick-up and tone arm, new, 35/-; 2 3.B. drum
controls, 10/- the 2, as new.-Box 4534, c/o The
Wireless World. [8011.
MAINS Transformer, 16/6; also Westingliouserec-

tifier, 11.T.3,. 16/6; Brown's loud -speaker unit,'
10/6.-95, Oswald Rd., Chorlton-cum-Hardy, Man-
chester. [8007'
P.M, 6D, 5/-; 2 P.M. 24 A, 17/- each, full emission

guaranteed; R.I. Hypermu, 15/-; Telsen Ace, 5/-;
Sifam mr/c foltmeter, 0-6, 0-120, 10/6; Igranic metal
rectifier, E.B.H.' 25/-; B.T.H. pick-up, arm and
volume control, 35/-.-356, Caledonian Rd., N.1. [7996
QALVAGE Stock, all sound. -6 Pye 150 H chokes,
ts, 8/- each. 4 Pye 2-5-1 transformers, 12/- each;
2 Pye tapped' output transformers, 10/- each; 10-4-
M.F. Hydra condensers, 500 A.C., 4/- each; 2 Ferranti
0-15 milliernmeters, 20/- each; 5 Varley push-pull
output transformers, 12/- each.-Franks, 42, St.
George's St., London, E.1.

WO Lotus 0.0005 Condensers, with drum Icl7i9a81s1,,10/6 each; Utility 0.0005 var., 5/-; Ormand
drum dial, 2/6; Westinghouse H.T.3 rectifier, 15/6.-
Orpin, 15, Chesterton Rd., North Kensington. [7974
EXPERIMENTER'S Surplus Stock for. Sale, guaran-

teed perfect and some not used.-R.I. Varley
heavy duty power transformer, 46/-; Eureka ditto,
240 volt, 25/-; B.T.H. electric gramophone motor
complete, new, 66/-; Ferranti A.F.5, 20/-; Ferranti
0.P.I., 14/-; A.F.3, 17/6; A.F.3c, 19/-; 2 Cyldon
L.M.L. 0.0005 variable, 7/6 each; Gecophone S.M.
0.0005, 10/-; 2 Hydra condensers, 4 mfd., 1,000 test,
5/6 each; T.C.C. 4 mfd., 800 test, 5/-; EverymanFour complete, less coils, £8; slow motion dials,
rheostats, etc., to be cleared cheap., --Pearson, 27,
Woodberry Grove, Finchley, N.12. Calmiage extra.

SLIGHTLY Used but Guaranteed Components -[7959,-
Parmeko mains transformer for 240 volts 50

cyCles, output 350 volts at 60 m.a., for U5 valve,
cost £3/5, sacrifice £1/7/6; Parmeko double choke,
100 m.a., £1/1, cost £2
T.B. Slow Motion Variables, 0.0005, 8/-; 2 0.0003s,

7/6 each; R.I. Varley H.F. choke, 5/6; T.C.C.
condensers, 800v. test, 2 6 mid. 8/6 each, 3 2 mid.

LI3/6eMacAhX Potential Divider, 3/-; Lewcos 6 -pin
aerirl coils, long and medium wave, 5/6 each;

3 Utility anti -capacity 2 -pole switches, 3/- each.
,THREE Compartment Screening Box amid Lid,

2Cin.x 7in. x 6in., 10/-; polished oak cabinet,
interior measurements 24x12x7, cost 50/- £1.
VALVES. -2- S625, 10/- each; P.M.6D, 5/6;, P 625,

8/ -;'carriage extra.
LOMAX,Devonshire Rd., Hasland, Chesterfield.

[7967
APPLEBY'S Bargains.

THE Following Slight Used Material is Offered
Subject to Sale; every article will be severely

tested before despatch, and guaranteed in workable
condition; items are nett cash and carriage paid in
Great Britain.

ESIDUE of Transformers.-Ferranti A.F.5, 19/6
-ILL each; Ferranti- A.F.3, Marconi Ideal, R.I.
Straight Line, Mullard Permacore, Phillips, all one
price, 14/- each, limited number.
RESIDUE of Pick-ups.-Woodroffe, 45/-, 35/- and

25/- each; R.I. Varley, 25/-, 20/- each; Brown,
best model 45/-, 30/- each, prices depending upon
condition; smaller -Brown, Igranic Phonovox, Amplion
Vivavox, G.E.C., Burndept, all one price, 14/- each,
limited number; Blue Spot and arm, 27/6; B.T.H.
and arm (straight), 32/-; arms, Raytrak, 19/6;
Watmel, 4/9.
NOW.-Send now; many clients were disappointed

by material having been sold previous to their
application for goods lately.
A PPLEBY'S, Number Forty-four, Chapel St., Mary-

lebone,, N.W.1 (4 minutes from Oxford St., Lon-
don). [0316
YOUR Old -Components Taken in Part Payment for

Latest Type; see our advert. in column
Receivers for Sale.-Scientific Development Co., 51,
1 ishergate, Preston. [0228

writing to advertisers, will ensure prompt attention. A44



JANUARY 22ND, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 2

BABY JUNIOR
21-" - 2/4

BABY

3" - 2/6
STANDARD

4" - 2/9
In Black or Brown.

"ISO"
DIALS

" " Dials have a definite
grip. They do not slip.

ISOMONA 70
PRECISION
SIZE PRICE4/.
HAW&Co.Ltd.
20, CHEAPSIDE,

London, E.C.2.
Y 9310.

hioleDistributorsior
"`Iso " Products,
Cone Units, Trans.
raiment Chokes,
Condensers. Trickle
Chargers, Minh],
to., etc.

Permanent Magnets
for

Construction of Moving Coil
Loudspeakers.

As specified in " Wireless World." Jan. 15th.

VENTS

£4.0.0
including cylinder for coil former and screws.
In 35% Cobalt Steel, 8,000 lines per

square cm. in 1'. mm. gap.
Cradle and other parts necessary to complete

Loudspeaker, £1 extra.

A. M. E. SHERWOOD,
150, King's Cross Rd., London, W.C.1.

'Phone : Clerkenwell 8552.

A45 Adocrtisements for "

Components, Etc., for Sale.-Contd.
TITAN Coil, clew, 9/-; Blue Spot, adjustable, un-

used, 17/6; Minor chassis, 8/6; 75 -henry choke,
40 m.a., new, 12/6; 2 Utility drum dial, 0.0005, un-
used, 7/9; 2 sets McMichael transformers, 80-7000
meters hardly used £2 lot or 4/- each; numerous
other components both used and new, lists on request.
-Heaton, 42, Green Lane, Thornton Heath, Surrey.
A RADIO -GRAMOPHONE Manufacturing ConVp9an93yy

in voluntary liquidation).-Parts offered for sale by
Order of the Liquidator. Fixed condensers: Dubilier
0.001, 0.002, 0.005, 0.0005, 0.0003, each 6d. Variable
condensers: Burton 0.0005 and 0.00025, 2/- and 1/6;
Ormond 0.0005, 5/-; pair of Gyldon 0.0005, drum
control, 9/-; Formo 0.0005, 2/-; Brandes 0.9005, 5/-.
Chokes: 1LP., Varley, Climax, Watmel, Woodfull and
Dubilier, 3/6, 3/-, 9d., 6c1. and 1/9 respectively. Coils:
Cosmos A.N.P. coils, 2/6; British General, 2/6. Dials:
Igranic Indigraph and Kurz-Kasch, 2/- each. Eli-
minators: Marconiphone D.C.2, 15/-; Cosmos L.T.,
10/-; Benjamin A.C., 30/-; and R.I. Varley A.C.,
30/-; Milliard arid leaks: 0.1, 0.25, 0.5, 1 and 5
meg., each 3d. Garrard double and single spring
motors, 17/6 and 12/6 respectively. Pick-ups: Detex,
Loewe, Bun:Klein, and Varley, 3/6, 5/-, 9/-, and 12/6
respectively. Resistances:100,000 ohms anode, 9d.
Switches: Wearite D.P.D.T-, push-pull, 1 Lotus
D.P.D.T., push-pull, 1/-; Wearite 2-4- and 8 -pole lever,
1/9 and 2/6 respectively. Transformers: Telsen Ace,
2/-' Ferranti 0.P.60, O.P.4C, and A.F.5C, 5/-, 12/6
and 15/- respectively; G.E.C. 4: 1, 7/6; Met -Vick
mains filament transformer, 7/6; Marconiplione, model
C, 10/-; McMichael, Nos. 1 and 3, semi-aperiodic, 1/ -
each; various tone arms, 1/6; Watmel pick-up arm,
2/-. R.C. Units: Polar and Cosmos, 1/6 and 3/-;
Alareouiphone volume controls, 2 /-. Valve ' holders:
Precision and lgranic, 6d. Alpha and Cason, 3d.
Carter potentiometers, 3, 10', 30 and 400 ohms, 1/3
each; Detest portable turntable, 2/-. Valves: Osram,
D.E.H.410, D.E.L.410, D.E.5A, D.E.5B, D.E.8 ILE.,
11.L.8, H8, and P8, each 51-; M5.4 and S8, 10/-;
Mallard, P.M.1 H.F., P.M.1 L.F., P.M.2, P.111.3,
P.M.6, each 5/-; P.M.22, P31.24, and P.M.26, each
I0/-; Six -Sixty, S.S.10, S.S.2a C.F., 8.S.2a 11.P.,
S.S.6075, each 3/6; Cossor 410 R.C. and 610 P, each
4/-; Echswan 5E225, 10/-; Mazda B11, 5/-. Loud-
speakers: Mullard P.M., 12/6; National Cone, 5/-;
Six -Sixty cone, 5/-; Magnavox moving coil, D180, BS,
and 1)7, 70/-; corner fitments for loud -speakers, in
mahogany and oak, opening and closing cabinets,
polished, 30/- each, See display advertisement in these
pages.-Liquidator, Reproduction, Ltd. (in Voluntary
Liquidation), 5, Dysart St., Wilson St., E.C.2. [8019

MISCELLANEOUS.
ALEXANDER BLACK.
PLEASE Note New Address.

THE Original Wireless Doctor, will cell (London and
Home Counties) and cure your set.

CONSULTATIONS by Appointment Without Obliga-
tion. sets installed, maintained, and brought up

to date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc-
tion specialist.
55, ]!,bury St., Victoria, SAVA. Sloane 1655.

10277
jr ASY Paym.onG supply, by easy payments,

TRANSFORMER REPAIR CO.,
Dept. W.,

lks,,g14, High Street, Colliers Wood, London, S.W.19A

The
-THE BEST VALti

66 0111

Ask your local Dealer to show you t
condenser. It has a capacity of
well built and well finished, and
absolutely smooth reaction at all r
scale. Put the best into your sei
get the best results-always ask f(
the Guaranteed Wireless Compon

WILKINS &WRIGHT
HOLYHEADPD S BIRMINIicha

111111111111111111MISINNIMININIMINIIIMMII

1 Z
That sums up the TRIX. Fixed Condenser in the
briefest manner! Ilundred.per-cent Throughout and
right down to the brass terminals-hundred-per-cent.:
100% real ruby mica insulation. 100% genuine
COPPER Foil. 100% Trixite moulded casing. And
100% performance every time 1 You'll appreciate this
fine component. net merely because it is in price
but becau-e it is so high in quality.

FIXED
CONDENSERS

*4004,
//w

ERIC." LEVER
(TRIX) LTD.,

8-9, Clerkeawell Green,
London, E.C.1.

'Phone :
Clerkenwell

3014'5.

-1ff w

THE PILOT
SWITCH

A Power Switch for all uses,
Mains Sets, Eliminators, etc.
Handles 3 amperes at 220 volts.
Supplied with black 'or brown
Bakelite knob, or with lever and
"on and off " plate.

Retail Price 2/6

USE PILOT COMPONENTS
Write for Catalogues to:-

THOMAS A. ROWLEY, LTD.,
59 Skinner Lane, Birmingham.
Sole Agents for Great Britain and Ireland
for all lines manufactured by The Pilot Radio
& Tube Corporation of New York.
West of England Distributors:-.F. BURRIS
& SONS, 7 to 16, Redcliffe Street, Bristol.

IV reles§s World" (ire only, accebted from firms webilieve be thoroughly reliable.
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Repairs.-Contd.
TWELVE Months' Guarantee Accompanies all our

Repairs; any make of L.F. transformer, head-
phones,- or loud -speaker repaired and despatched within
48 hours; 4/- post free; don't discard if burnt out;
terms to trade. -Transformer Repair Co., (Dept. W.;,
214, High St., Colliers Wood, S W.19. [0011

WANTED.
WANTED, 210 A.C. Megavox eliminator, also

trickle charger. -Newman, 15, Lancaster Rd.,
NI W.3. [7958
" TXT.W." Record III, or cabinet and parts for same.

F F -W., 1, Eversfield Rd., Kew Gardens.
'Phone: Richmond 2035. [7940
IXTANTED, rotary converter, 30-50 volts D.C. to

300-400 volts D.C. output, 150 milhamp.-Box
4535, cio The Wireless World. [8006F-9.ERNTI Exponential Speaker, Amplion Lion chas-

sis, Mareoniphone 6-1 or 8-1 Ideal transformer,"
exchange for above, or sell 2 A.J.5 frame aerials, H.
and L wave, Fellows A.C. charger, P.M.12, P.M.24,
unused. 2 Ormond drum dials.-Bruerton, 100, Temple
Rd.; Willenhall, Staffs. [7984

EXCHANGE.
YOTIR Old Apparatus Taken in Part Payment for

Latest Type; see our advert. in column
Receivers for Sale. -Scientific Development. Co. 51,
Fishergate. Preston. =. [0230

FINANCIAL 'PARTNERSHIPS.
WELT, Established and Successful Radio Accessory

Manufacturer in London has a vacancy for a
partner with capital up to £1,000; meeting by appoint-
ment -Box 4521, c/o The Wireless World. [7964

SITUATIONS VACANT.
lignADIO Operators Required, with first class installa-
FA, ton and maintenance experience in C.W. and pre-
ferably short wave work; applicants to give full in-
formation in the following order; (1) Name, age, quali-
fications, etc., (2) details C.W. experience, (3) short
wave experience. -Write in confidence to T., Box 4509,
c/o The Wireless World. [7951
WELL Educated Junior Assistant for Radio Labera-

tory, north of London, capable of taking
measurements, calculating results, and typing own
records; general scientific and engineering knowledge,
musical ear desirable. -Full details to Box 4524, c/o
The Wireless World. [7966
IMPROVER Wanted, with knowledge of set designing

and practical experience in component manufac-
ture; able to turn and keep drilling machines, etc., in
workshop in repair; S.E. district; state salary. -Box
4463, c/o The Wireless World. [7926
1)1p1 ADIO Mechanic Required, must possess advanced
-1.1, practical and theoretical knowledge and be busi-
nesslike and efficient worker; state age, salary, and ex-
perience. -Box 4483, c/o The Wireless World. [7934
YOUNG Man Required, qualified to be technical

assistant in the mains receiver department of a
Sheffield wireless manufacturer.
D0 Not Apply Unless You Are Fully Qualified, by

present or past experience and training, to make
a success of the position offered. -Box 4529, c/o The
Wireless World. [7997

EPRESENTATIVES (whole time) Wanted for
-FL Wireless Components and Sets (only those with
first class wireless sales experience entertained); ap-
pointments to be on salary basis plus commission. -
Apply, with full details regarding wireless sales experi-
ence whether you can drive a car, minimum remunera-
tion required, age, and which territory preferred or
where best known, Box 4530, c/o The Wireless World.

[7998
QERVICE Engineer Required by Leading Radio
k3 Manufacturers, with knowledge of modern in-
struments, including mains apparatus.- Write, stating
age, qualifications, and salary required, to Box 4537,
c/o The Wireless World. [8002
SEVERAL Vacancies Exist for Young Men, aged

21-26, who have "a good theoretical knowledge of
electrical engineering (light current), preference given
to those who have taken a course at some recognised
technical college, good prospects for 'successful, candi-
dates. -Call, or write, stating age and full details of
training or experience to. Standard Telephones and Cables,
Ltd., Employment Dept., Aerodrome Rd., Colindale,
N.W.9. [7979
QALESMAN and Service Manager Required for
1.3 Prominent Music House in Glasgow, must be
thoroughly capable, 'of good presence, and with up-to-date
knowledge of installation and trouble tracing in modern
mains operated screened grid radio gramophone and
receivers. -Apply (in writing only) in first instance, to
J. M., do Charles 1V1cDowall, Advertising, 50, Welling-
ton St., Glasgow, 0.2.
TTJNIOR Technical Correspondent Required byE7S9e6rs-t, vice Department of Well Established Wireless

Manufacturers, 20 miles from London, principal work
consists of solving difficulties encountered by home, con-
stiuctors by correspondenee.-Write, giving full details,
age, salary required and experience, if any, to Box
550, c/o Pool's Advertising Service, 180, Fleet St.
E.0.4. [8018

SITUATIONS WANTED.
"VOTING Man, X28, first class P.M.G., 3 years' sea

experience, and previously 8 years' accountancy,
good knowledge wireless, seeks situation, any kind.-
Box 4531, c/o The Wireless World. - [7999
MAN, 21, ,seeks position laboratory assistant, sound

knowledge radio; neat bench worker, D.O. ex
perienoe, references. -Box 4541, c/o The Wireless World.

[8013

mention of " The' Wirelesi

6 RHAPSODY.TWIN "
RADIO - GRAMOPHONE CABINETS

Size 3ft. rrins. rft. bins. x Sins.

Finest Quality, 3 doors in front, 3 on top.

Loud Speaker. Figured OAK 69/6Centre compartment for

Polished, Four Guineas. 2aeking 5;-.
Free en Rail.

Walnut £5 . 15, polished.
THE LIQUIDATOR, REPRODUCTION LTD.,

5, DYSART ST., E.C.2.
Also the following compkted "Mains " models :-
" Full Grand" (list 4136 . 0), £58. "Salon Grand"
(list '16.5), £45.
Separate Components, see line insertion these pages.

pORTSMOUTH MUNICIPAL COLLEGE.

Principal ; L. B. Benny, M.A.
ELECTRICAL ENGINEERING DEPARTMENT.

Radio Telegraphy Section.

Required IMMEDIATELY, a Full -Time Lecturer to
take charge of the Training of Wireless Operators for
the Postmaster -General's certificate. The work has
been carried on for many years, and includes both
f ull-time day- and part-time evening courses.

Salary on the male 2186-12-5384, according
to experience, subject to deduction of 5% under
Teachers' Superannuation Act.

Application should be made. without delay, to the
undersigned, giving earliest date at which duties can
be entered upon. No form of application is 'Pre-
scribed.

H: E. CURTIS,
Secretary.

Offices for Higher Education,
The Municipal College,

Portsmouth.

THE QUALITY HOUSE.
PERSEUS MFG., CO., LTD. (Dept. W.W.),
BRANSTONE- RD., BURTON -ON -TRENT.

Order Your

1930 " EVERYMAN FOUR "
Metal Cabinet as described in " Wireless World,"

January 1st, 1930.

Eaton metal cabinet, with'four screened compartments.
Delivery from Stock,

4616 each; Without Woodwork 35?.
Metal Cabinets for all "Wireless World " Sets in stock.

Finished crystalline Brown, Black or Blue,
Trade Enquiries invited.

Samuel Eaton & Sons (Manufacturers of Lighting Goods),
66/72, Barr Street, Birmingham.

World," when

Situations Wanted,-Contd.
Sc. (28), 5 years' experience, mainly research,B transmission and reception, experienced studio

technique and land line transmissions, requires situa-
tion, research preferred.- -Box 4536, c/o The Wireless
World. [8001
YOUNG Man, 22, first class P.M.G. certificate, ex-

perience. electrical and mechanical engineering,
amplifier work, seeks situation with wireless, valve,
gramophone, or sound picture firm; fluent German;
references. -Box 4540, c/o The Wireless World. [8012

BOOKS, INSTRUCTION, ETC.
"WET H.T. Batteries are now a proved success; write

for new illustrated booklet, giving cost and method
of building and maintaining free; mention Paper. -
Taylor, 57, Studley Rd.. Stockwell. London. [0077
STEP by Step Wireless; a complete course of the

theory of electricity in relation to the practical
design of wirellks apparatus, eliminators, circuits, etc.,
with extracts from a designer's notebook, giving up-to-
date practical application; issued weekly; send 1/- p.o.
for first 4 weeks. -Clifford Pressland,
Dept. W.W., Hampton -on -Thames. [0195
FREE: Inventor's Guide on Patents. -T. A A., 253

(WI. Gray's Inn Rd., London. W C.1 [6373
AN Introduction to Wireless Telegraphy and Tele-

phony, by Professor J. A. Fleming, 4LA., D.Sc.-
Ala interesting account of the principles of wireless tele-
graphy and telephony for the listener -in and wireless
experimenter; 3/6 net, of booksellers, or Pitman's,
Parker St., Kingsway, London, W.C.2. [7071
" IRELESS WORLD," 1927-28-29; any offers.-

, F Forrest, 1, Mount Ay., Eccleshill, Bradford.
[7991

THE LAST WORD

IN SAFETY

Fit the new Belling Lee
fuse to Belling Lee Wan-
der Plugs, Spade or Pin
Terminals, or Plugs and
Sockets, and give utmost
safety to your valves and Showing the Bel Mg Lee.
Components. Fuse fitted in a Belies
Fuse, with adaptor Lee Wander PM .

Price 11- Price complete 1/4
Ask your dealer, or send to es, for Belling

Spare Fuse 6d. Lee Handbook, Radio Connections.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling I, Lee, Ltd., Queensugy Works, Ponders End, Middx.

00 HUSIAST,serE,INTDFOR IT/
Send 3d. in stamps for this
56 -page Catalogue. Scores of
Ready to assemble Wire-
less Cabinets and Special

Osborn Offers.
CHAS. A. OSBORN (Dept. W.W.),
The Regent Works, Arlington Street, London, N.1,
Telephone: Clerkenevell6093. Open to 7.30 p.m. Saturdays 4.30 p.m.
And at 21, ESSEX ROAD, ISLINGTON, N.1. Open until 8 p.m.
9 p.m. SATURDAYS. 'Phone. Clerkemvell 0614.

FOREIGN LISTENERS 4 Set of 6 Coils .. .. 37/6
SCREENING BOXES .. 5/- each ; 19/- set.
RECORD Ill Coils 35/- set. KILO-MAG 4 Coils 33/ -set.
1930 EVERYMAN Coils..42/6 set. METAL BOXES -
4 Compartments.. 32,8 Complete Cabinets..45/-
W.W. KIT SET Coils and Switches, mounted .. 37/6
Metal Boxes .. 27/6 Complete Cabinets .. 35/-
8.G. Short Wave 3 Set 4 Coils .. 20/ -
SEND ALL YOUR ENQUIRIES. TRADE SUPPLIED.
A. T. STOTT, la, Duke St., ROCHDALE.

(Late 63, Syke Road,)

writing to advertisers, will ensure prompt attention. A46
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Control
is everything

IHNI11

Our 193o 4th Edition of the
"Great Voice" booklet tells
you all about Centralab
Volume Controls and their
uses. This 68 -page book-
let contains numerous dia-
grams and information of
paramount importance to
all constructors of radio
sets, gramophones, etc.
Send 6d. in stamps for
postage.

1111111111

Your radio or electrical gramophone
must carry on every time you snap on
the switch. Your volume control must
function smoothly, easily-consistently
if you wish to be rewarded with perfect
reproduction. No radio is perfect un-
less it is Centralab equipped. Centralab
Modulators and Potentiometers are
used as standard by all the leading
manufacturer-this is an insurance
of supreme quality.

POTENTIOMETERS.
Type P. 109 0-200 ob:ns.

P. rro 0-40o
P. III 0-2,000

212 0-10,000
P. 050 0-50,000
P. roo o-foo,000
MODULATORS.

M. 250 0-250,000
M. 500 0-500,000

All 10/6 each.
THE ROTHERMEL CORPORATION LTD.,

24, Maddox Street, London, W,1.
'Phone : MAYFAIR 0578/9.

Fit the

DUBILIER
long -life

BATTERY

Other
Voltages
Available.
Dubilier Condenser Co. (1925),

66 Volts
1'9

BRITISH MADE

and improve
the quality

of your
reception

Ask your
dealer for
a copy of

the
Dubili or
Booklet -

A Bit
about a
Battery."

Ltd., Ducon Works, Victoria Road, North Acton,
London, W.3.

Cleaver B2

Electrically

METAL CABINETS
Complete with Base for 1930 Everyman
Four, New Kilomag Four, and W.W.

Record III. Jacobean Finish.
TERMS . CASH price 57/6.WITH ORDER

RIGBY & WOOLFENDEN SHEET METAL
WORKERS,

MILNROW RD., ROCHDALE.

F REPAIRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS-TWELVE MONTHS' GUARANTEE
with each repair. dli. Post Free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.,
kij.)14, High Street, Colliers Wood, London, S.W.19

BERCLIF
" EVERYMAN FOUR " CONVERSION
L.W. COILS AND BASES .. .. 34/6
CONVERSION S.W. COILS .. .. 10/6

Particulars and detail prices post free. TRADE SUPPLIED.

SIMMONDS BROS.,.
SHIRELAND ROAD, SMETHWICK.

A47

The
16 " Differential

-THE BEST VALUE IN ITS CLASS
Ask your local Dealer to show you this"Utility"
condenser. It has a capacity of '0001 mfd., is
well built and well finished, and it provides
absolutely smooth reaction at all points of the
scale. Put the best into your set and you'll
get the best results-always ask for " Utility "
the Guaranteed Wireless Components.

WILKINS &WRIGHT LT2
HOLYHEAD R9 kilia BIRMINGHAM

WRITE
FOR THE
"Utility"

LIST
POST FREE

Advertisements for " The Iffireless World" are only accehted from firms we believe to be thoroughly reliable.
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HAVE YOU
ELECTRIC LIGHT ?

H.T. from £2.17.
(complete)

n1 i - NO R 410 giT.E.r2'7..WEST

Tannoy mains units act like
the electric light, no moving
parts or valves to break,
simply connect to your
present set and "switch on."
They are always constant,
providing more volume. No
more expense of renewals .
no more batteries running
down . . . perfect H.T. and

6 L.T. from £2 - 12 - 6L.T. for ever. (complete)

THE TULSEMERE MFG. CO.
1 7 DALTO

BE SURE OF YOUR
PANEL

EBONITE IS
GENUINE

Tested to 104,000 volts.
USE THE PRIZE WINNING
LOW LOSS FORMER.

LOOK FOR TRADE MARK.
Write for Handbook on Windings and Circuits, Post Free 4d.

THE BRITISH EBONITE CO., LTD., HANWELL, LONDON, W.7.

High-grade
QUEEN ANNE STYLE
FIGURED OAK CABINET
Height 3 ft. 3 ins. Depth I ft. 3 ins -
For Panels up to 21 ins. x 7 ins.

Baseboards up to I I ins.

£5.5.0
Carriage Paid.

Prices of other sizes in proportion.

Manufacturer of all types of wire-
less cabinets and furniture of every
description. Illustrated lists free.

GILBERT,
CABINET MAKER,

SWINDON.
Estimates Free. Estd. 1866.

GILMAN THE

fhe NEW
adjustable

back plate for per-
fect centering of
any unit.

LOUDSPEAKER CHASSIS
A completely assembled cone floated on
felt in a highly polished aluminium casting.
It incorporates our NEW adjustable unit
fixing plate, ensuring the correct centering
of the unit reed in cone. EXCLUSIVE TO
GILMAN CHASSIS. Plates can be supplied
to fit any make of unit in the World.
Power Model, 18" 22/6

Ask for a GILMAN chassfsl
If your dealer cannot supply
write direct to :

J. S. OILMAN & CO.,
63, Basingha'l Street,

London, E.C.2.
'Phone: Metropolitan 9892.

11111=MMIMMIIIIMMIll

HEAYBERD
ELIMINATOR COMPONENTS
Immediate delivery from stock of
Heayber'd mains transformers,
filter chokes, metal rectifiers,
condensers, rectifier valves, and
resistances.

Lists and diagrams free.

F. C. HEAYBERD & CO., 10, Finsbury St., E.C.2.

L[ISEHllik9
POSITIVE GRIP TERMINALS

(Patent 245,5861
Maintain their lead established five years
since, and are acclaimed by the keen Radio
experimenter as the ideal terminal. There is
one for all radio connections. Write for
descriptive leaflet. It's sent free to all
"W.W." readers.
Plugs and Sockets with 2 nuts dd.
Spade Ends ad.
Standard Wander Plugs 2d.
Chubby Wander Plugs, for portable sets 2d.
Pin Ends 2.1.
All Mains Socket awl Plug 13,1

Don't forget Pos. Grips overcome unsightly
frayed ends to leads. What a boon I

THE LISENIN WIRELESS COMPANY, SLOUGH, BUCKS.

Mention of " The Wireless World," when writing to advertisers, will ensure brombt attention. A48
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BAYLISS ROTARY CONVERTER

A.C. from D.C.
Load 400 Watts.

ANY Input.
ANY Output.

PRICE

E12 . 10 . 0
Delivery
from Stock.

William Bayliss Ltd.
Sheepcote Street

BIRMINGHAM
Telephone:
Mid 1409.

Telegrams:
'Drawbench, B'ham."

CINEERSICant we
get together(
All we ask is the chance
to prove that you can
earn £300, £400, £500per year or more. Other

S. men are doing it, and you can
do the same.

01 We have an unrivalled and world-wide organisation,
waiting to help you whether you be novice or expert.
If you wish for something more than a "bread and
butter" job you owe it to yourself to investigate

S
"1

our Service.
Our handbook "Engineering Opportunities"
has pointed the way to better things to over
20,000 of your fellows. It contains details of
A.M.I.Mech.E., A.M.I.E.E., A.M.I.C.E.,
4.M.I.A.E., A.M.I.Struct.E., London Matric.,

IC. & G., G.P.O.. etc., Exams., outlines home
study courses in all branches of Electrical,
Mechanical, Motor and Wireless Engineer-/ ing, and explains our unique guarantee of

PASS-NO FEE.
In aBrilliant Foreword Prof. A. M. Low shows clearly the chances you are missing.

" Engineering Opportunities " and our advice are quite FREE.
Don't neglect this offer-give vent to that " upward urge and send
a postcard NOW, stating Branch, Post or Exam. which interests you.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.1.

Wireless constructors prefer a Trolitax panel because
t. Trolitax gives perfect insulation.
2. Trolitax can be relied upon in all circumstances.
3. Trolitax offers a choice of handsome designs

including some new wood finishes.
Ask to see the new screened panel. Trolitax with
a metal back sprayed on-something entirely new !

c1ROLL TAX
F. A. HUGHES & CO., LIMITED,
204-6, Great Portland St., London, W. PAZ 4=.'"
Distributors for Northern England, Scotland and North Wales:
H. C. Rawson (Sheffield and London) Ltd., too, London Road,
Sheffield. 'Phone: Sheffield z6006. 22, St. Mary's Parsonage,
Manchester. 'Phone: Manchester City 3329.

Advertise»ients for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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