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SIZE VERSUS EFFICIENCY OF COILS

Stocked by all good dealers and the
best value in a Condenser of this
type that you can possibly obtain.
The capacity is '0001 said, and the
design provides smooth reaction at
all 'mints of the scale. Polly
guaranteed Mr efficiency and finish
by Utility " - makers of the

yet Dials, Condensers and Switches
that experienced constructors
always choose. Illustrated list
free for a p.c.

°U" '0002 . 716Prices:*000s
: : : . : : 916

W ILKINS & WRIGHT LTD.,
" Utility" Works,

Holyhead Road. BIRMINGHAM.

No. 544. Vol. XXVI. No. 5.

Write for Free Booklet on "All -Electric Radio" to:
E. K. COLE, Ltd., Dept. W, " EKCO " Works, Leigh -on -Sea.

Advt. Telegraph Condenser Co. Ltd.,
Wales Farm Rd., N. Acton, London, W.3.

3375

Copyright. Registered as a Newspaper
transmission in the United Kinadom.
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Use an EVER READY
refill battery for your
Electric Hand Lamp.

BRITAIN'S BEST MIMES

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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_Dec 1 th

The Sheffield Map.not Co.,
116/126, Broad Lane,

Sheffield.

Cents,

In answer to yours of the 9/12/29,
I beg to state that you are at liberty to:
make any use of the P.C. posted to you on
Saturday last. Since ,vr it ing you this,

I have carefully gone over the " Mullard

Master Three" set, and the 120 Volt H,
'less ion "Exide" Batteries, and in con-
junct ion with your "KUNO" Unit, I now

get results that are surprising
and pleas hg . I do get Moving Coil
results and far sweeter than most M. Coils
on the markeU The re is absblutely no
trouble in fixing your Uhit to a 36" Baffle
Board as I use. With a Vellum ( pure )

Cone -- surrounded with a Chamois leather
edging (Cone, made shallow) I get wonderful
reception. I intend making 2- more
Loud Speakers.

Ycurs etc.,

Actual
Proof ~that

The SUPER
SPEAKER

UNIT
DOES GIVE MOVING
COIL RESULTS. --Entirely- un-
solicited Testimony from a user unknowil
to us personally.

Specially
designed

Kokoo
Chassis and
xoi" Cone,

15/6
post free.

Sole Patentees & Manafact are

THE
SHEFFIELD MAGNET CO.
BROAD LANE, SHEFFIELD.

Phone :-20866.
'Grams :-Magnet 20866 SheSeld.

Post

9d.

eczn,z.cawrgdiverza

e5V1,14.ela'

30th December 1929,

Dear Sirs,

It may interest you to
learn that nearly 12 months ago
I purchased from my dealer a
GARDNER PERMANENT MAGNET MOVING
COIL LOUD SPEAKER which has daily
been in service on a "Philips all
main three".

Personally I have never
heard a Speaker I like so well as
both music and speech come through
so perfectly and naturally, and
all my friends who have heard it
have a like opinion.

Through my recommendation
my brother purchased one recently
and is most satisfied with the
results obtained. It was only
through this transaction I found
that the GARDNER SPEAKER was
actually made in my own city hence
this belated unsolicited testimony
which you may use as you wish.

er40

No
Batteries

Needed.

Yours faithfully,

Qtd_v
PRICE

NET.

THE GARDNER Permanent Magnet
MOVING COIL SPEAKER.
Made by THE SHEFFIELD MAGNET Co.,

BROAD LANE, SHEFFIELD.

AI Advertisements for " The Wireless World_" are only accepted from firms we believe to be thoroughly reliable.
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A Vote of
Confidence

in the muck

by the B
HERE is a testimony of the confi-

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

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

D
'444,

NSE S
VIIIpt

Telegr aph Condenser Co. Ltd., Wales Farm Road, N. Acton, London, W.3.
3374

TEE MEW

ELESTION
OUID SPEAKER
MODEL Z.20

ERCY HARRIS, a foremost
dio expert, writes in the

Wireless Constructor"-"Z20,
nowned for brilliancy and
uality . . speech and music
rticularly good . . . . a

handsome instrument."
loriously realistic in tone . . . .

!ding undisputed rank as
e finest of all loud speakers
del Z 20 is designed specifically to
e the finest possible results with any
from a Two -Valve to a Power Am-

fier. Crowned with the Celestion
ll-mark -a beautifully designed and

hand -polished cabinet.

Oak £7 15 . 0.
ahogany . . . . £8 . 5 . 0.
alnut (to order) . . . 0 . 0.
her Celestioa models from £3.15.0.

EILIESTIO
he Very Soul of Music

WRITE FOR AN ABSORBING FREE
BOOK ON "SOUND RE-CREATION"

London Showrooms :
I 06,Victoria Street, S.W.

Write to: Celestion Ltd.,
Dept. C

Kingston -on Thames

202

ntion of " The 'Fireless World," wizen writing to advertisers, wili ensure prompt attention. A2
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DUBILIER
CONDENSERS

ARE USED IN ALL THE MOST
SELECTIVE SETS.

With knob, dial and
slow-motion device,
.0003 or 12/.
.0005 -

Without knob, dial
or slow - motion
device, .0003 21.
or .0005 -

K.C. DRUM CONTROL
CONDENSERS

With Drum Control
and slow-motion de -

Or .0
vice,

005
.0003 15/6
K.C. each con-

denser, .0003 glt Ig
Or .0005 -

Triple K.C. Combina-
tions of .0003 Ant_
and .0005 - -"/

MIDGET CONDENSER.
A small variable condenser for panel
mounting, .00005, noon or /6
.0002. Complete with knob so/

UBILIE'
CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road,
North Acton, London, W.3.

Cleaver BC 275/v.

FERRANTI
RADIO

The three essentials of radio reception-
Purity of tone, Volume, and Selectivity
- are well and truly balanced *

11111111111119,1%.,,

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.

The price, including valves, is £25 in Oak
Cabinet, and Z26 in Walnut or Mahogany
Cabinet. The Royalty is El extra. This set is
available for Alternative- Currentmoans only, voltages 200/250, 40 cycles
Or over.

A special order from your dealer mill ensure prompt
delivery:

Write for illustrated hook, and, if you are
interested, we will arrange for a demonstra-
tion in your home.

FERRANTI LTD. HOLL INWOOD LANCASHIRE

A3 Advertisements for " The Wireless World " are only accepted front puts we believe to be thoroughly reliable.
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GIVE YOUR SET NEW 'PEP"

to

FACTORFACTO ,SAFETY

ELIMINATOR

When you buy or
build an eliminator, make
sure of safety by insistin
upon the "condenser that never

breaks down "- because every
Hydra Condenser is tested far
above the rated working voltage
and so you get a'. once a high
margin of safety when you fit Hydra.

LOUIS 1 OLZMAN, 37, Newman Street, London, W.1

WITH "PERIP.IX"
You can do it with`" Pertrix "
H.T. Batteries !
There is no sal - ammoniac in
"Pertrix " to strangle and corrode
. . . to shorten life and mar the
enjoyment that comes from per-
fect radio.
Your H.T. Battery is the heart of
your set. Give it a good heart

. . . a heart full of life and power.
Give it " Pertrix " - the H.T.
Battery with a 60% longer life.

FOVRTRIX
SUPER LIFE

RADIO DRY BATTERIES

The Battery of Batteries.
Pertrix Ltd., 233, Shaftesbury

Avenue, London, W.0 .2.
Factory - Britannia Works, Redditch,

Worcs.

No. 101.
2 Guineas,
including
royalties

THE deciding factor in radio
reception is the Speaker.

All the care that is taken by
others in broadcasting, and by
yourself in using a good No. 97b. 15/ -
circuit, will be wasted if your Speaker is a poor one.
Therefore we ask you to take the first opportunity of
hearing a Squire tor Speaker with a good Unit. We
definitely claim that the quality of reproduction
afforded is equal to, if not better than, that of the
most expensive Speaker'on the market.
The No. 97b, also shown here, with a cone of the latest climate -proof
vellum type and constructed of solid cast aluminium, absolutely
preventing chatter, will take any Unit at present on the market.

Frederick Squire Ltd., 10, Leswin Place, Stoke Newington, N.16.

Mention of " The Wireless World," when welting to advertisers, will ensure prompt attention.
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All who prefer Quality
in Cigarettes

5 for 3d. 10 for 6d.
20 for

N C C.72

When buying
your A.C. Mains Receiver,
battery eliminator, or
battery charger

see that it incorporates
A

CZWESTINGHOUSE
METAL RECTIFIER

which is one of the most important components in up-to-date radio
equipment. There is nothing to wear out in this rectifier- no
filaments, no chemicals nor moving parts. It is used in the majority
of modern receivers and eliminators, designed and marketed by
experts who are satisfied as to its reliability, and whose aim has been
to provide TROUBLE -FREE RADIO EQUIPMENT.

For those who prefer to make up their own
sets, our book " The All-Metal Way, 1930 "
will be invaluable. It contains 32 pages of
circuits and instructions covering all types of
A.C. Mains Units. Send a 2d stamp with
your name and address.

The Westinghouse Brake & Saxby Signal Co. Ltd.,

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

A5 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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ARE YOUR
COMPONENTS
UP-TO-DATE?

Look into your set ! Are
your components up-to-
date ? Are you getting
maximum performance ?
Replace any defective part
with a BurTon-the very
last word in wireless com-
ponents. Easy to assemble,
smooth in action and
absolutely reliable, BurTon
components are the finest
on the market.
Always replace with a
Bur Ton !

BurTon L.F. Transformer.
Highest efficiency, high °grade
finish. Price 10/6

BUY

Metal

BURTON
DIFFERENTIAL

CONDENSER.
A new addition to the
famous range of
BurTon Condensers
Scientifically designed,
brass vanes, interleaved
with Bakelite leaves,
this condenser makes
shorting an impossi-
bility, It means easier
tuning, better selectivity
and better detection.
The price is only 5/.

BurTon Super
End Plate Condenser.

Designed to occupy a minimum 7 /
of space. Without dial, '0005

BURTON
COMPONENTS

C. F. & H. BURTON, Progress Works, Walsall.

NEW
ELECTRAD
SUPER TONATROLS

These new Electrad variable non induc-
tive high resistances will safely dissipate
6 watts at any position of the contact,
with one -tenth or more of the resistance
element in circuit. The all -metal con-
struction with the graphite resistance
element fused to anenamel base obviates
the necessity of using either a low -
current paper element or fine wire.
The action is amazingly smooth, long
lived and both mechanically and
electrically perfect.
The Sur er-Tonatrol embodies new ideas
of proved merit with generous factors
of safety which nacre than fulfil all
expectations.
Super-Tonatrols are made in seven
resistance ranges, taking care of all
possible requirements.

List Price,
No. 1 A, 25,000 -ohm potentio- each

meter . .

.

12/6
2 A, 10,000 -ohm potentio-
meter . 12/6
3 A, 50;000 -ohm rheostat.. 12/6
4 A, 10,000 -ohm rheostat.. 12/6

A, 100,000 -ohm potentio-
meter .. 12;6
6 A, 25,000 -ohm pick - up
volume control .. .. 12.6
7 A', 50,000 -ohm fourth ter.
minal pick-up fader volume
control . 15,

Write .or our 1930 catalogue and audio
manual. It tells you all about Electmd
resistances, volume controls, power
amplifiers, etc. for electrical gramo-
phones.
Send 6d. in stamps for this 60 -page
booklet.

ROTHERMEL CORPORATION Ltd.
24, MADDOX ST., LONDON, W.1.

'Phone: Mayfair 0578-9.

BRING THAT STATION
TO YOUR
HOME

BY INSTALLING
ONE OF OUR UP-TO-DATE

RADIO OUTFITS

SIMPLICITY
EFFICIENCY
ECONOMICAL

SEND YOUR MAINS SUPPLY
VOLTAGE WITH YOUR ENQUIRY
FULL ADVICE & DETAILS ON REQUEST

CATALOGUE FREE - BY POST 6d,

WILL DAY LTD.
19, LISLE STREET,
LEICESTER SQ., W.C.2.
'PHONE REGENT 0921-22.

laamormissmarzzawael

Mention of "Tine Wireless World," when writing to advertisers, will ensure prompt attention. A6



JANUARY 29TH, 1930. THE WIRELESS Vc-ORLD ADVERTTSEMFNTS.

/MAZDA'
---,P6254?
EFFICIENCY

AND
]ECHO NOM Y

TYPE P 625A

-7/
GRID VOLTS

40 35 36 25 20 15 10 5 0

5

MAZDA P.625a-
Type P625A is a super -power valve, and is capable of giving a
high power output -without distortion. it has been designed for
operating cone and moving -coil ty-Te loud speakers.
The volume obtained with this valve when used in the final
L.F. stage is sufficient for most purposes, whilst the quality of
reproduction over the whole of the musical range is bound to
please all lovers of good music.
Those who desire a large volume of sound and better quality
of reproduction should fit the valve in the final stage of their
receivers.
These valves can be s plied matched for push-pull work.

RIP CE 15' -
The AMAZING

IVIA24
r ,

.i" iIc .J

VALVE S
THE EDISON SWAN ELECTRIC CO., LTD.

Ediswan Radio Showrooms:
la, NEWMAN STREET, OXFORD STREET, W.1.

('Phone: Museum 9801.)
Showrooms in all the Principal Towns. V.20.

S01/1
cart ifig

Report of test
by the

FURZE HILL
LABORATORIES

A thorough test was made of the
Graham -Fat ish A.F. Choke by NB.
Reiner of the Furze iiin
Laboratories. The following figures
are extracted from his resort :-
Wave length. Impedance.

260 metres. 43,500 ohms.
245 50,000
380 80,000
480 ., 147,000
500 150,000
880 255,000

1.400 385,000
-,400 126,000

was
designed

Graham -Parish SLR Choke
designed to obtain high impedance
with low D.C. resistance, and -these
figures will show the success that
has been achieved by careful re-
search and scientific design.

Toe New " MICRO-
FICIENT " Condenser,
a brass -vaned log -mid -
line variable condenser
using Bakelite as a
dielectric.. Robust in
construction, and ideal
for -portable sets. Can
be mounted for either
drum or ordinary dial
control.

.0005 mfd. 4/6

.0003 4/3
..00015 4/3

4'6
each

each

With Base.
The

"M U LTI WA V E"
H. F. CHOKE.

The famous " OH MITE "-a
moulded Anode Resistance with
a value that remains constant.
Infinitely better than wire -wound.
Hermetically sealed in Bakelite.
Noiseless and efficient. Negligi-
ble self capaoity, so that the
high notes are retained. Also
fitted with terminal ends. All
values, 1,000 to 500,000 Ohms.
Holders, Horizontal or Vertical.

6d. each

GRAHAM PARISH
BROMLEY

11111111.11111111111111111111111111111b... AiiiiMEN111111.1.1.111111111
146/7

'-A7 Advertisements for " The Wireless Wbrld " are only accepted from firms we' believe" to be thoroughly, reliable.
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A wonderful
combination !

The Lewcos High Frequency Choke and recently developed
L.F. Transformer combine to give perfect radio reception.

LEWCOS L.F. TRANSFORMER.
Treble notes respond admirably, whilst
the bass notes are reproduced with an
effect more nearly approaching the true
musical tones than is possible with the
majority of makes. A feature of the L,F.
Transformer is the provision of a Centre -
Tapping on the secondary winding which
renders it adaptable for push-pull ampli-

fication. Scientific
research, finest
materials and sound
workmanship make
the L.F. Transformer
a worthy addition to
the Lewcos range

Self -capacity -1'62
(N.P.L. test).
Natural Wave -length - 5,200 metres
(tested with Moullin voltmeter).
These figures give assurance that there
will be a minimum amount of H.F.
leakage through self -capacity, while the
position of the terminals, one at the top
of the coil and the other at the base, is
arranged so as to eliminate the risk of
additional self -capacity in the wiring of
a receiver.

LEWCOS H.F. CHOKE.
Tested values of the Lewcos H.F. Size: 2r x
Choke : 2s" x

Price

30/ -
micro -micro -farads

REGD.
THE LONDON ELECTRIC WIRE
COMPANY AND SMITHS LTD.,
CHURCH ROAD, LEYTON, LONDON, E.10.

Trade Coroner: Playhouse Yard, Golden Lane. E.C.1.

20-2000 metres.
Price

7/9

Get improved
receptionwith
this long.life
BATTERY

BRITISH
MADE

66 Volts
1'9

SUPERIOR (Single Capacity)
9 volts .. 1/6 99 volts 11/9

63 7/6 108 ., 12/9
66  (with G.B. Tappings) 7/11
SUPREME (Treble Capacity)
60 volts. . . 13/6

14/3

Get Dubilier's Booklet-" A Bit
about a Battery "-from your

Radio dealer

UBILIE'
H.T. BATTERIES

DUBILIER CONDENSER CO. (1925) LTD., Ducon Works,
Victoria Rd., North Acton. London, W.3. s13

Mention o The 'Fireless World,- when w

WE AR1T
COMPONENTS

1930 EVERYMAN FOUR.
Coils per set £2 - 7 - 6

NEW KILOMAG FOUR.
Coils per set £2 - 5 - 0

WIRELESS WORLD KIT SET.
Coils per set £2 - 5 - 6

DECOUPLING RESISTANCES.
500 or 600 ohms .. 1s. 6d.
Fixed resistances wire wound

1,000-3,000 10,000 15,000 20,000 25,000 ohmi
2/- 2;'6 3/- 3/6 4/- each

FOREIGN LISTENERS FOUR.
B.B.C. Coils, per set of 3 £ 1 - 2 - 6
5XX Coils, per set of 3 £ 1 - 17 - 6
Coil Bases, per set of 3 £0 - 7 - 6

Write for illustrated lists:
WRIGHT & WEAIRE, LTD.
740, HIGH ROAD, TOTTENHAM, N.17,

Telephone: Tottenham 3647/6. 144

big to advertisers, will ensure prompt attention.
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Don't spoil the fun...
Whether the dance music is _coming over the radio or from the radio-
gramophone-let them have it good and strong! Don't spoil the fun by using
an H.T. battery that cannot give your valves all the current they demand.
The C.A.V. rechargeable H.T.A cc umulator gives purest reception, because
the voltage remains as steady as a rock and there is no limit to the
current flow.
It will reveal to you a hidden power, a quality of reception previously
unknown, for your valves will, for the first time, be working at.100'per cent.
effieiency.
A C.A.V. Accumulator will reduce your expenses too; it is rechargeable like
your low tension accumulator, and will not require replacement for years.

Write to Dept T 3 for latest Radio Accumulator Catalogue.

V.Witstulurgenl

ACTON. LONDON. W. 3
Specify the C.. A. V Jelly Acid Battery-The Perfect L. T. for all Portables.

Built
like

Car
Batteries.

10 VOLT UNITS

2,500
Milliamps 54
5,000
Milliamps 673
10 00
M lliamps 12

HOTension
Accumulators

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.

A9 Advertisements for The Wireless Worlel:' are only accepted from firms we believe to be thoroughly reliable.
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Get the Experts to
Advise You

The R.G.D, Radiogramophone
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

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.

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

from

3510
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:
Mid. 1409. "Drawbench, Wham." BIRMINGHAM.

L.T. from
£2: 12 a 6

H.T. from
£2: 17: 6

JANUARY 29TH, 1930.

WIRELESS
from the Mains

SWITCH
ON

FOR -7 -6

deep bass notes and all the

Hear
orchestra

constantly.

Don't hear
your radio perfectly

only

while the batteries
are *rght

up ' but get full 11.T and LT

supply always.

Connect to gents)
(a matter of a

few mom
and plul, into the

electric
light, no danger,

no

trouble
. ittst switch on.

" T ANN OV " 'UNITS

ARE CBE AP

11T complete
from . £2-17-6

£2- 7-6

TULSENIERE
MANVG

CO.,

1-7, Dalton
St., West Norwood,

Tel: Streatham
6731.

S.F27

Wain/ Unit,-

'101S.R F4
THE PERFECT

EBONITE PANEL
ONE QUALITY ONLYTHE BEST-

SUPPLIED IN Matt' Semi -Polished Mahogany Highly Polished BlackSIX FINISHES j Cube Surface Highly Polished Mahogany Semi-Polished Black.Stocked by ,cost Wireless dealers. If any difficulty in
obtaining locally write or name nearest stockist to:H B. POTTER & Co., Ltd.f, Stationof Buildings, ROCHDALE.

MENTAL
R ELESS

aTheWIRELESS ENGINEER

The Journal for Professional
Engineers and Advanced
Wireless Experimenters

Monthly
Annual Subscr'ption2/6 net. 32/- post free.

ILIFFE & 'SONS LTD., Dorset House, Tudor Street, London, E.C.4.

Mention of " The Wireless World,"" when writing to- advertisers, wile ensure prompt attention. A I 0
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ola% ATOR

dik
You cannot

afford to use any but the best
Condenser in an eliminator circuit. J's

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 - - 15o volts D.C.
Type 2.A. - - 35o volts D.C.
Type 3A - 450 volts D.C.
Type 4A - - 600 volts D.C.

All Held)), 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
PR E5COT - LANCS.

Makers of PRESCOT and HELSBY cables

"7fhe
BETTER

SERVICE
BATTERIES

Su -per
Quality
Only

W.L. 204P. 66v.
9/6.

W.L. 205P. 66v.
17/6.

W.L. 208P.103v.
15/6.

1 F ITS

Get an Ediswan H.T.
battery and note the
silent background-
the perfect reception.
It will give you good
service, too - your
Ediswan battery-
and it will still be
going strong long
after another battery
would have been
relegated to the dust
bin.

ED1SWAN
ITS BETTER

THE EDISON SWAN ELECTRIC CO., LTD.,
123/5, Queen Victoria Street, London, E.C.4.

Showrooms in all the Principal Towns. B.54.
...M.C.121MINES=Ii110111.

Alt Advertisements for " The Wireless World " are only accePted from firms we believe to be thoroughly reliable.
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2 -volt type
now available.

The NEW Cossor 220 S.G.
(2 volts '2 amp.) Anode volts
120 -150, Impedance 200,000

Amplification Fac.tor. 22/6
200. Price -

Cossor 4 and 6 volt Screened
Grid Valves are also available
wish similar characteristics at
the same price.

THE WIRELESS WORLD JANUARY 29114, 1930.

Because of the exceptional strength and
rigidity of its elements due to its Inter-
locked Construction the NEW Cossor

Screened Grid Valve has definitely estab-
lished itself as the most robust and the ,

most dependable Screened Valve made in
Great Britain. Over and over again in
actual service it has proved itself shock-

proof, noise -proof and break -proof. In
your Receiver use the New Cossor
Screened Grid Valve. Every Dealer sells it.

4. C. Cossor Ltd.. Highbwy Groye,'London. N.5 M 3346
Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A I 2
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Mr. Cyril E. Baron, who during the recent gales picked
up SOS calls from a ship in distress in the Channel,
and, finding that the calls were not being answered,
communicated the information by telephone to the North
Foreland Radio Station, and by this action was the
means of saving the ship and the lives of those on board.
Following this action, Mr. Baron received a letter of
thanks from -the Post Office.

We consider that Mr. Baron's action was one de-
serving of high appreciation, and we are very glad to
see that the Postmaster -General took what we consider
to be the very proper step of making acknowledgment
of the assistance which he rendered. This incident,
however, provides the opportunity for drawing atten-
tion once more to the broadcast licence regulations
printed on the back of the licence form which we have
previously criticised in The Wireless World. Following
upon the decisions of the Washington International Wire-
less Conference, certain changes were made in the con-
ditions under which broadcast licences are issued, and
the wording on the back of the form now states that
the licensee may only use his receiver for the reception of

" broadcast programmes and messages sent for general re-
ception and messages sent from an experimental station in
connection with experimen's cal -lied out by the licensee,"

and, further, that
` The licensee shall not use or allow the station to be used

for the receipt of messages other than messages intended for
receipt thereby or sent for general reception."
A perusal of the wording of this regulation makes it

quite clear that, in his action with regard to Mr. Baron,
the Postmaster -General has publicly approved of a breach
of the Post Office regulations. Mr. Baron would have
been unable to act as he did unless he had been listening
to transmissions other than those permitted.

The 1Vlullard Wireless Service Company was, we be-
lieve, the first to communicate the story of Mr. Baron's
experience to the Press, and a statement in their report
is, we think, significant- of the general attitude towards
what we regard as the unreasonable regulations of the
Post Office. The paragraph to which we refer reads :-

" In addition to the material broadcast officially from the
studios, there is.a wealth of unofficial messages continually
' on the air.' Many listeners have derived considerable
pleasure in picking up messages sent out from Croydon Air-
port to air planes making the passage between England and
the -Continent. Moreover, those who are expert at reading
the Morse code occasionally amuse themselves by listening to
ships at sea."
The Post Office cannot hope to prevent or control what

listeners overhear on wireless receivers, however desir-
able it may be that secrecy should be observed, so that
it seems to us only foolish to make regulations which
cannot be enforced.
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THE POST OFFICE AGAIN.
VVE are glad to be able to publish in the Corre-

spondence columns in this issue a letter from
the Post Office which reassures us on the ques-

tion of wireless licences in flats, to which we drew
attention editorially in our issue of January 15th, under
the title of " A Wireless Licence Scandal."

The Post Office reply is quite, explicit and exonerates
Post Office officials from all responsibility. The wireless
correspondent of an important daily paper, whose pub-
lished statement was so misleading, would not find it
easy to excuse himself, for his statement read :-

".The Post Office contended at the outset that one licence
would not be sufficient for a big set like this at Baker Street,
but they were convinced in the end that only one ten -shilling
licence need be taken out, because there is only one set and
one building."
We have no further comment to make on this question

now that it has been satisfactorily cleared up, but
another matter has arisen where the Post Office is con-
cerned, to which we feel that attention should be drawn.
Recently a very splendid piece of work was done by
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LL Cams,
The Advantages of Low Stage Gain and Small Coils for Multi.stage Receivers.

By A. L. M. SOWERBY, M.Sc.

THE continuous evolution of the valve, and
especially of the valves used for high -frequency
amplification, is likely to open up divergent lines

of receiver design. On the one hand, these new valves
offer the possibility of attaining a tremendous amplifi-
cation in a single stage, and will therefore tempt many
designers to replace two Moderately efficient stages by
a single " hotted up " stage giving superlatively high
magnification. Besides the obvious advantage of the
elimination of one valve, there must also be taken into
consideration the fact that by adopt-
ing a design of this type, of which
the " Record III " is an example,
it becomes possible to use a band-
pass filter while still not employing
more than three tuned circuits.
Further developments in this direc-
tion are not impossible, but it would

*appear probable that receivers of
this general type will be limited to
amateur construction, for which they
are particularly suited.

The second possible line of de -

extent will of
a receiver be impaired by using

compact tuning coils of the order of
2in. diameter? Based on laboratory
measurements, this article clearly shows
that while the use of such coils may
reduce the amplification per stage, this
can be outweighed by permitting easy
ganging and producing stability.

velopment is similar in its aims, but
different in its means of attaining them. Instead of
pushing up the amplification until one stage, using a
modern valve, will do the work that two valves did
before, we may lower the -efficiency of the tuned circuits
to keep amplification still at or near its old level, taking
our profits in the farm of less " peaky " tuning and
greater ease of ganging the tuned circuits if this should
be thought desirable. The " Foreign Listener's Four "
is an example of a receiver designed on these lines.
Judging by the present trend of commercial set design,
it is in this direction that the manufacturer is most
likely to progress.

It will be 'realised, of course, that' from the com-
mercial standpoint a set of this kind is the more prac-
tical proposition, in that careful elimination of losses
always adds very considerably to the cost of manu-
facture, and increases the likelihood of the finished
receiver requiring a final adjustment by highly skilled
experts before it can be passed as perfect. Moreover,

a commercial receiver has to work with almost any
valves that may happen to find their way into it, and
so must ''not be dependent for its good behaviour on
an expert's final touches.

For all these "reasons, then, a multi -stage receiver of
low stage gain suits the manufacturer. From an
amateur's point of view, too, it has its points. Although
it is an extremely difficult task to set up and operate
two ultra -high -gain stages, it is comparatively easy to
extract the same overall amplification from three low -

gain stages. To attain a total mag-
nification of 25,000 times in two

must amplify
about i6o times. It is not difficult
to stabilise one such stage, but two
in cascade offer very considerable
difficulties even to the expert. But
if three stages can be used, the 25,000
times can be made up at the much
more modest rate of 29 times per
stage. This implies coils of quite
high resistance, or transformers of
high step-up ratio, so that a little
stray reaction will not set up'oscilla-

tion quite so infallibly as with the high -gain stages ; in
addition, there should be no great difficulty in ganging
the tuned circuits without incurring any loss of ampli-
fication.

It will therefore be seen that a receiver deliberately
made inefficient by choosing tuned circuits of higher
losses than the amateur set builder usually permits has
something to offer in exchange for its higher cost of
construction and greater demands on the batteries.
Those who do not mind providing an extra valve and
an extra tuning coil and condenser, together with an
extra screening box and decoupling components: will
find that the multi -stage receiver of low gain is pleasant
to use and offers good selectivity for a reasonably
small loss of side -hands.

With receivers of this type (though not necessarily
of three stages) in mind, a series of small, compact and
inexpensive coils have been designed. Some discussion
arose as to the best inductance to choose for these coils,
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Size versus Efficiency of Small Coils.-
and it was finally decided that 200 microhenrys should
be fixed upon, partly because this inductance value
goes well with a 0.0005 mfd. tuning condenser, which
is the most generally used size, and partly because it
ensures that even if, by compact construction and close
shielding, the stray capacities in the finished receiver
are brought up to high values, the wavelength range
that they cover will still extend as far as is likely to be
required in a downward_ direction. It should, how-
ever, be noted that where 0.00035 mfd. tuning con-
densers are available, and stray capacities can be kept
reasonably small, 25o microhenrys is to be preferred.
With the higher inductance the amplification does not
fall off quite .so much at the upper end of the wave-
band, and at the same time the higher ratio of in -

Fig. 1.-Relation between copper losses and length of coil. The
inductance is 250 microhenrys and the diameter 2in.

ductance to capacity helps to flatten out the tuning
curves and tends to check undue loss of side -bands.

In designing the coils, the method adopted was to
take the diameter as a basis. Butterworth's forinulx
show that, for a fixed diameter, the lowest coil resistance
is attained by making the coil very long. By calculat-
..mg the copper losses for a number of coils of the same
diameter, but of different lengths, it was found that the
resistance at first decreased fairly rapidly as the length
was increased, but that after increasing the length to
equal the diameter, any further improvement that could
be attained was not worth the extra space that the coil
would occupy. The relation between copper losses
and coil length, for the particular case of -a 25o micro;
henry coil of tin. diameter, is shown in Fig. 1.

The Correct Gauge of Wire.
:It should be noted that this result is not in contra-

diction with the well -established fact that the Jpest coil
shape is that which makes the diameter about double
the winding length. This rifle applies to a series of
coils in which the overall surface is kept constant, both
diameter and length changing when passing from one
shape to another. If with a fixed diameter the length
of the coil is increased, the departure from the best
shape is more than counterbalanced by the increase in
overall surface area.

Having settled the shape of the coil, it only remained
to apply Butterworth's formulx to find the best wire

A I'
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gauge. In doing this, the decrease of dynamic resist-
ance shown by all tuned circuits at the upper end of
their tuning range was borne in mind, and as a small
contribution towards lessening this effect the gauge of
wire was chosen to suit 600 metres instead of a wave-
length more nearly at the middle of the range.

The specifications arrived at by calculation
follows :-

COMPACT COILS ; 200' MICROHENRYS.

are as

No. Diameter. Wire Gauge. Wire Covering. Turns..

1 2/ in. 22 Double Silk" 57
2 2f in. 22 Double Silk 64
3 21 in. 24 Double Cotton 71
4 2 M. 26 Double Cotton. 80
5 lf in. 28 Double Silk 73
6 11 in. 28 Double Silk 90

All coils are intended to be wound with consecutive
turns of wire touching ; it is with the idea of providing
automatically correct spacing that various coverings are
specified.

It was considered advisable, for the interest of those
who may wish to employ coils of this type in a receiver,
to Make actual measurements of the high -frequency
resistance of some at least of these coils, since dielectric
losses in the tuned circuit are usually of such a magni-
tude that the copper losses alone cannot be taken as a
guide in receiver design. Coils Nos. 2, 4, 5 and 6 were
therefore wound, the former being paxolin tube bearing
the trade -mark " MIC." First, the inductance of the
various coils was measured, and was found in no case
to be exactly 200 microhenrys. This turned out to be

,---u)
2 30I

\Si>
W0z 25a
I -
w

19 20

W
Ec- 15
w
w

Z 10
-J

>

\11116- 11/2
1

n

1 34
5

CS0

W

200

21S'
2

250 300 350 400 450 500 550
WAVELENGTH IN METRES

Fig. 2.-Equivalent series resistance of complete tuned circuit
embodying 200-microbenry coils.

due to the fact that the particular wire employed did
not conform exactly to the overall diameter (including
insulation) attributed to it in the wire tables used. The
specifications, however, have not been amended on that
score, as it is probable that the diameters given in the
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Size versus EMenu of Small Coils.-
tables represent average diameters reasonably closely,
while any corrections introduced would only be applic-
able to the particular sample of wire that happened to
be used for the individual coils, measured.

,0 1.50
u)

00125.7"..
W
2

,....1
w
0 0 100
Za
I-
co
0, 0 075
w
cc

0
0 05

a
Z
0.-
a

0 025

200

'It ---.......................-,"

_

2 1/2'

. 
- 13/4'

1/2

-,

250 300 350 400 450 500 550
WAVELENGTH IN METRES

Fig. 3.-Dynamic resistance of typical tuned circuit
incorporating 260-microhenry coils.

The equivalent series resistance of a complete tuned
circuit, using each of the four coils in turn, was next
measured. Besides the coil itself the tuned circuit con-
tained a variable condenser in which the fixed plates
were supported on ebonite. In order to reproduce the
conditions existing in a practical receiver, a valve and
valve -holder, together with a 3-megoln grid -leak, were
connected in parallel with the tuned circuit. A
" Burton " valve -holder was chosen as introducing un-
usually small dielectric losses ; although it is not implied
that there is no holder that is not better from this point
of view, it is quite certain there are many that are very
much worse. The valve was a '-11/larconi or Osram
EIL6io, while for the grid -leak was chosen a porcelain
holder, owing to the fact that porcelain introduces only
thinute dielectric losses. This selection of components
makes the tuned circuit representative of one in which
the dielectric losses lave been kept well in hand with-
out going to such extreme measures as decapping the
valve.

Dynamic Resistance of Small Coils.
In Fig. 2 the results of these resistance measure-

ments are plotted. The curves do not, as a matter of
fact, reproduce exactly the figures found experiment-
ally, but have been to some extent adjusted to the values
that the writer regards as representative of an average
case. It was found necessary to " cook " the results
in this way because the largest coil, which should
naturally have had the lowest resistance, turned out
to have a higher resistance, over part of the waveband,
than any of the others. Analysis of the figures showed
this to be due to an unusually large share of dielectric
losses-presumably in the paxolin former, since every
other factor was unchanged from coil to coil. It is

JANUARY 29110, 193o.

thought, however, that the curves give, as they stand,
a fair estimate of the resistance that may be expected in
other coils made up to the same specification on good
quality formers, and connected in a tuned circuit con-
taining the same components.

In addition, the resistances found were all adjusted
1TILon the basis of constant magnification (in - 2

) to

the values they would have had if the inductances of
all four coils had been exactly 200 microhenrys.

For receiver design, the series resistance of tuned
circuits is of less interest than the dynimic resistance,
since knowledge of the latter is required for the calcu-
lation of stage -gain, and in the choice of amplifying
valves to precede the coils. The dynamic resistances
of the same four tuned circuits at different wavelengths
is therefore given in Fig. 3.

The Auto -coupled Tuned Grid Circuit.
As might be expected froin the compact construction

of the coils, their dynamic resistance is not high it
averages only some ioo,000 ohms or so. The very con-
siderable drop towards the upper end of the tuning
range is partly due to the comparatively low inductance
of the coils, and partly to the fact that they are wound
with solid wire. The dynamic resistance of a Litz -
wound coil is usually more nearly constant from low
wavelengths to high.

For maximum amplification in a high -frequency
stage employing a screen -grid valve, the tuned anode
circuit, or its equivalent, must 'be used with these coils.

ANODE VOLTS

SCREEN VOLTS

Fig. 4.-Tuned grid H.F. coupling, using tapped coil. By connect-
ing the lead A to different tappings, selectivity, amplification and

stability can be varied until the best compromise is found.

If higher selectivity is required, a step-up transformer
of ratio about 2 to I will be found very suitable, and
will help towards providing stability in a multi -stage
amplifier. This extra stability may be indispensable if
screen -grid valves 'having a high residual grid -plate
capacity are employed.

A remarkably convenient method of intervalve
coupling is suggested in Fig. 4, which shows a " timed
grid " circuit employing 'a choke and coupling con -

A T6
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denser for parallel feed. No separate primary winding
is required for this arrangement, a tapping on the coil
serving to convert it very simply into an auto -trans-
former. Where there are doubts as to the selectivity
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Fig. 5.-Amplification per stage with 2in. coil, as tuned anode
coil and as secondary of 2 : 1 step-up transformer.

or stability of the amplifier, several different tappings
may be provided, so that when the amplifier is being
tested the most satisfactory compromise between selec=
tivity, stability and amplification may readily be
found by trying different tapping points.

The amplification per stage given by the 2in. coil,
with the Mazda  2r5SG battery -heated valve and the
Marconi MS4 mains valve, has been calculated, and is
given in Fig. 5. The upper pair of curves refer to the
use of the coil in the tuned -anode circuit or its equiva-
lent (in the circuit of Fig. 4, with the lead from the
coupling condenser connected directly to the upper end
of the tuned circuit), while the lower pair give the
amplification that may be expeCted if the coil is used
as the secondary of a -2-to-I step-up transformer (in
Fig. 4, with the tapping at the mid -point of the coil).

Inductance Affected by Close Screening.
The high stage -gain that the best modern valves can

provide, even with such modest coils as these, enables
a receiver of high overall magnification to be built in
a comparatively small space.

With coils of the type described here, which are of
small dimensions and are comparatively long for their
diameter, the extra resistance introduced by putting
the coils inside screening boxes will be found quite
small. Even with much larger coils of quite low resist-
ance and more extended field it is possible to allow the
screens to approach surprisingly close to the coils'
before any serious increase in resistance occurs. It
must not be forgotten, however, that the close proximity
of metal will lower considerably the inductance of a coil,
and if too closely screened there may be a failure to
tune over the wave -range expected.

A 17
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If a series of these coils is to be used in cascade in
a multi -stage amplifier it becomes desirable to have
some idea of the overall resonance curve to be expected.
On the assumption that the damping due to the anode
impedance of the valve will be equivalent to shunting
each tuned circuit with a resistance of 200,000 ohms
the curves shown in Figs. 6 and 7 have been calculated.
The two-way logarithmic scale on which these -curves
are plotted does not give, at first glance, a very correct
impression of the shape of the resonance curve, but
has the very considerable advantage that relative
voltages can be read with the same percentage accuracy
over all parts of the scale. This is of especial value
in estimating selectivity, for which the height of the

skirt " of the curve has to be read.

Resonance Curves.
In examining the curves there are two points that

claim special attention. For the proper reproduction
of the high harmonics and overtones that serve to render
one musical instrument distinguishable from another
playing the same fundamental note it is necessary that
the tuned circuits should pass frequencies up to some
5 kilocycles away from the fundamental at reasonable
strength. The height at which the various response -
curves cut the line marked " 5 kc." thus enables the
high -note loss involved by the various numbers of
these coils at wavelengths towards the two ends of their
tuning range to he estimated very readily. As a guide
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Fig. 6.-Resonance curves of 1, 2, 3 and 4 tuned circuits, using
2in. coil at 225 metres.
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Short-wave Reception.
Loud -speaker reception on the short waves

was the feature of the demonstration given by
Mr. K. Alford, G2DX, before the Muswell 11111
and District Radio Society on January 15th.
when members had the opportunity of testing
for themselves the distance -getting properties,
of the Igranic " Neutrosonic " 5 -valve receiver
which Mr. Alford had brought along. Trans-
atlantic telephony was received. as well as
hosts of short-wave telegraphy stations. In his
accompanying lecture, Mr. Alford described the
good work_ done by British amateur experi-
menters in the development of short-wave work-
ing, and described the difficulties experienced
on the new 5 -metre and 10 -metre bands.

Hon. Secretary, Mr. C. J. Witt, 39, Coniston
Road, N.10.

0 0 o 0

" A.C. Mains Units and Circuits." .

The Smethwick Wireless Society, at Empire
House, High Street, Sinethwick, whose call -sign
is 020X, recently made arrangeMents with the
Marconiphone Co., Ltd., for the loan of their
three lantern lectures, the first and second of
which have been delivered to appreciative
audiences.

The last lecture, entitled " A.O. Mains Units
and Circuits," will be delivered on Friday.
February 7th, at 8.30 p.m., and a cordial in-
vitation is extended to all interested.

Hon. Secretary, Mr. S. S. Chatwin, 50, Pool
Road, Smethwick,

0 0 0 0
Rectification Filmed.

Mr. S. A. Stevens, B.Sc.(Eng.), A.C.G.I.,
11.1.C., of the Westingholise Brake and Saxby
Signal Co., Ltd., dealt with metal rectifiers
in a recent lecture before Slade Radio (Bir-
mingham). The difference between D.C. con-

.
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one might suggest that io per cent. at 5 kc. means
acceptable quality, 25 per cent. means good quality,
while 65 per cent. or over implies reproduction up to
the best " local station " standard. But since different
people have different opinions as to what constitutes
" good quality " these figures need not be taken too
rigidly, although they should assist in providing a
clue.

The second piece of information that can be gathered
from the curves is the degree of selectivity that may be
expected. For determining this we must examine th,e
height of the curve at a greater distance from the peak.
If, for example, there is an interfering station B, 36
kilocycles away from the station A being received, and
the curve for the tuned circuits in use cuts the line
marked " 36 kc." at o.008, we know at once that B
will be heard, as an interference to B's programme,
at an intensity of o.008 times that at which it is received
when deliberately tuned in.

Attention is particularly drawn to the enormous
difference in selectivity between the two figures, one of
which refers to 225 and the other to 55o metres. At
the latter wavelength selectivity is very high, and the
side -bands of received telephony are very drastically
cut down where three or four tuned circuits are used.
At 225 metier even five or six tuned circuits would be
perfectly harmless from this point of view, but selectivity
is, of course, poor. For all-round reception, where any
station that comes in well can be cletuned a little, a
three -circuit receiver would be found quite satisfactory
even when high quality is required, for when the,cir-
cuits are not accurately tuned to the station being
received the resonance curve is broadened very con-
siderably.

CLUB NEWS.

FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 29th.

Muswell Hill and District Radio Society.
At 8 p.m. At Toilington School, Tether -
down, N.10. Lecture and demonstration:
"The Testing of the Modern Gramophone
Pick-up," by Mr. F. N. G. Leevers.

Edinburgh and District. Radio Society.-At
8 p.m. At 16, Royal Terrace. Lecture:

Frame Aerial Reception," by Mr. H. F.
Ferguson, M.B., Ch.B.

THURSDAY, JANUARY 39th.
Ilford and District Radio Society. At the

Wesleyan Institute, High Road. Loud
speaker demonstration.

Golders Green and Hendon Radio Society.
At 8.15 p.m. At the Club House, Willi -
field Way. N.W.11. The Fourth Dance,

Slade Radio (Birmingham). At the
Parochial Hall, Broomfield Road, Erding-
ton. Junk Sale.

MONDAY, FEBRUARY 3rd.
Newcastle-upon-Tyne Radio Society. At

7.30 p.m. In the English Lecture Room,
Armstrong College. Lecture: "The
Anode Feed System," by Mr. W. W. Pope,
followed by a demonstration of electrical
reproduction.

TUESDAY, FEBRUARY 4th.
Thornton Heath Radio,' Society. At 8.15

p.m. At St. Paul's Hall. Demonstration
by Mr. R. M. H. Lucy, of Messrs. S. G.
Brown, Ltd.

WEDNESDAY, FEBRUARY 5th.
Institution of Electrical Engineers (Wire-

less Section). Visit to the Laboratory of
the City and Guilds Engineering Calege,
South Kensington, S.W.

verters and A.C. rectifiers was fully explained,and the lecturer gave an interesting record ofthe progress made in rectification problems.The lecture was followed by a display of thecompany's film, which provided living diagrams
illustrating the performance of alternating anddirect current. The Society, membership ofwhich is open to anyone interested in wireless,
holds its meetings every Thursday at 8 o'clock.
Details may be obtained from the Hon. Secre-
tary, 110, Hillaries Road, Gravelly Hill, Bir-mingham.

0 0 0 0

A New Club.
A meeting to discuss the formation of a Radio

Society in Market Harborough was held in the
Old Grammar School on Thursday, Januarylath, and nearly forty local enthusiasts enrolledas members. Dr. Crisp was elected president
and Mr. F. Sketchley chairman. All interested
are requested to get in touch with the Hon.
Secretary, Mr. A. H. Richardson, " Fernleigh,"
Wartnaby Street, - Market Ilarborough.

0 0 0 0
A Successful Year.

At the Hackney Radio and Physical Society's
eighth annual meeting held recently, the
secretary's report showed that the past year
has been a very successful one for the society.

The following officers were elected for 1930:-
Chairman : Mr. E. Cunningham.
Vice-chairman: Mr. W. J. Samson.
Hon. Secretary: Mr. G. E. Sandy.
Publicity Secretary: Mr. G. W. Heath.
An interesting programme has been arranged

for the coming year, and the Society will be
pleased to welcome new members. Anyone in-
terested should apply for particulars to the
Hon. Secretary, Mr. G. E. Sandy, 4. Men dway,
Raynes Park, S.W.20.

A
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HEAR MUSIC
e e as it

really is.

The Junior " R K:' Unit has a 6 in.
straight -sided cone with moving coil
having an impedance of 10-15 ohms at
50/4,000 cycles, Copper damping rings
are fitted to reduce the impedance at
the highe frequenci s. Price £6 6 0

The Senior R.K." Unit incorporates a
10 in. corrugated cone with moving
coil having an impedance of 10/15 ohms
at 50/4,000 cycles. Copper damping
rings are fitted to reduce the impedance
at higher frequencies. Price £7 7 0

REPRO'

Senior "R.K." Un't with A.C. Field
Excitation.

This " R.K." Unit has a 10 in. corru-
gated cone with moving coil having an
impedance of 10-15 ohms at 50/4,001
cycles. The pot magnet is mounted in
a pressed metal base which also con-
tains a mains transformer, Mazda
U.U. 60/250 rectifier valve, and smooth-
ing condenser for the supply of field

current. Price £11 10 0

When the "R. K." first
appeared on the market
it was hailed as the
perfect reproducer and
achieved instant leader-
ship.

That leadership-so
readily attained four
years ago-is maintained
to -day, and wherever fine
reproduction is desired
the "R.K." is the speaker
to use.

CERS
THE EDISON SWAN ELECTRIC CO., LTD.,

Radio Division,
1, Newman Street, Oxford Street, W.I.

Branches in all Principal Towns.

ED I SWAN
A19 216L:ertisements for The Wireless World" are way accepted from arms we believe to be thoroughly reliable.

" 45.
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ERI4/TENsF

Little Bigger
than a match
box & weighs
only 7 ounces 6

PRIMARY INDUCTANCE OVER 50 HENRIES
Here at last is a transformer built with
a CORE OF A NEW NICKEL ALLOY
of enormous permeability, yet sold at
a price which places it within the reach
of the average home constructor.
The " Hypermu " at 21:- is, of course,
the best transformer it is possible to
buy, but the " Hypermite " gives an
opportunity of acquiring at the popular
price of 12/6 a modern transformer
with a high inductance which guarantees
the retention of the low frequencies without
sacrificing the high.

A " Hypermite " leaflet with full
diagrams will tell you all about
it. Ask your dealer for a free
copy, or send direct to the manu-
facturers.

12, HYDE STREET,

Opin connection with radio products
is a guarantee of excellence

throughout the world, and a comparison
of this transformer with any of the
bulky, expensive transformers will
definitely establish its value.
A NEW NICKEL ALLOY CORE is
now recognised as an essential feature
of modern intervalve transformer
design. The " Hypermite " is an
absolute boon to SET MAKERS, who
are most enthusiastic with its perform-
ance. They have already placed
contracts for it for their 1930 Season
for PORTABLE SETS.

The "Hypermite" will be one of the
outstanding features of progress
in Radio during the 1930 Season.
Try it in your set. It justifies
our claims.

LONDON, W.C.I.
Mention of "The Wireless TI nild," when w-ain, to advertisers, will ensure prompt attention. A 2 0
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AccumielWaverneter DesicR
Points in the Construction of Precision Instruments.

By W. H. F. GRIFFITHS, F.Inst.P.,

T a meeting of the Institution of Electrical En-
gineers lasf year Capt. P. P. Eckersley, then
Chief Engineer of the British Broadcasting Cor-

poration, during his contribution to the discussion on
wavelength standards, said: " Some. years ago (wave-,
length) accuracies of 1 or 2 per cent. were sufficient
for ordinary stations. To -day, particularly in the field
of broadcasting, 1 part in ro,000, is desirable if mutual
interference is to be avoided." Capt. Eckersley then
explained the methods which are employed by M.
Divoire (of the University of Brussels) to check the
wavelength of all broadcasting stations of Europe from
one central broadcasting control laboratory in Brussels.
The wavelengths of ordinary 1 kW. broadcasting
stations r,000 miles distant from Brussels are measured
to within 200 cycles in a million, an accuracy of 0.02
per cent.

It is natural, of course, that with the crowding of
the available a therial waveband the necessity for accu-
rate determinations and standardisation of wavelength
should be every -increasingly felt.

In the early days of " wireless " there was very
little difference in accuracy between the carefully con-
structed standard wavemeter and one of an ordinary
commercial type, whereas now we have wavemeters
differing in accuracy by
over a thousand to one.
This must necessarily be
the case when the measure-
ment of any physical quan-
tity becomes more pre-
cise, since the quality of
workmanship then plays a
far larger part in the over-
all accuracy of the instru-
ments for its determina-
tion. Thus the accuracy

a of wavemeters (of any
given type) to -day depends
almost entirely upon the
quality of their compo-
nent inductances and con -

A densers-particularly the
latter.' It is obviously
ridiculous to impart a highly accurate calibration to a
wavemeter whose variable condenser is, through

W. H. F. Griffiths, " Notes on the Accuracy of Variable
Air Condensers for Wavemeters."-Experimental Wireless,
vol. IV., No. 51, December, 1927.

Also W. H. F. Griffiths, " The Accuracy and Calibration Per-
manence of Variable Air Condensers for Precision Wavemeters."
-Experimental Wireless, vol. V., Nos. 52 and 53, January and
February, 1923.

A 2I

mechanical- imperfection, neither constant enough- to
" hold " this calibration nor sufficiently uniform in
capacity variation to permit interpolation (between ad-
jacent calibrated points) of the same high order of
accuracy.

The Relative Accuracy of the Various Types of
Wavemeter.

The better the quality of variable condenser employed
in any particular type of wavemeter and the smaller
the wavelength range covered by a single sweep of its
condenser, the more accurate will be its calibration.

The extent to which the accuracy of a wavemeter is
determined by the quality and range of its variable air
condenser varies with different types. In the case of
the simple buzier wavemeter, for instance, flatness of
tuning will sometimes limit accuracy of reading and
so render condenser quality of less importance. And
in a- wavemeter of the heterodyne type the quality and
range of the variable condenser will only be the govern-
ing factor of accuracy if the initial- calibration condi-
tions of valve emission, etc., are exactly reproduced on
all subsequent occasions.

The sub -standard wavemeter of the simple resonant
circuit type is, , on the other hand, almost entirely

governed, as regards accu-
racy, by the quality and
range of its variable air
condenser, although the
constancy of the induct-
ance associated with the
latter is also of import-
ance.

The relative inaccuracy
of the various generalised
types of wavemeters is de-
picted diagrammatically in
Fig. z by the relative
areas of circles-the varia-
tion of accuracy being far
too great for representation
on a linear basis. To those
inexperienced in the field
of standardisation and

measurement, the outstanding feature of this diagram is,
perhaps, the relatively high inaccuracy of a good port-
able commercial heterodyne wavemeter. One must re-
member, however, that this inaccuracy, even if one
ignores all other contributing factors, may be intro-
duced by an uncertainty of capacity of I or 2 micro-
microfarads, and that such a variation of capacity may
be due to a great variety of causes in a portable instill. -

STANDARD MULT

SULLNAN-GRIFFI

GOOD SUB -STAN

'VIBRATOR WAVEMETER 0.001%

THS SUB -STANDARD 0.01 %

DAR D 0.05

1ST GRADE COMMERCIAL HETERODYNE 0.2 7.

GOOD PORTABLE COMMERCIAL
HETERODYNE 0.5

ORDINARY BUZZER TYPE . 211

Fig. 1.-The relative inaccuracies of various types of wavemeter
are shown proportional to the areas of the circles.
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Accurate Wavemeter Design.
ment such as non -permanence of wiring, change of self -
capacity of range coil, and the earth capacity introduced
by the proximity of the hand during operation, as well
as to the chief cause-that of post -calibration capacity
change in the variable condenser itself.

The Design of the Resonant Circuit of a Wavemeter
for Accuracy.

It is of primary importance, therefore, that the
minimum value of capacity of the variable air condenser
of a heterodyne wavemeter shall be augmented by a
fixed condenser to such an extent that these unavoidable
capacity uncertainties are rendered less important by
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Fig. 2.-Curves showing the number of range coils and capacity
ratio of condenser of a Wavemeter.

being made a smaller percentage of the total circuit
capacity. The range of wavelength covered by a single
sweep of the condenser will, of course, 6e very consider-
ably reduced even by a small increase of minimum
capacity, and this will, in turn, increase the number of
" range coils " required to cover a given total wave-
length range, thus adding appreciably to the cost of
the instrument and making it less convenient to use.
For a wavemeter either of the heterodyne or sub-stan-,
dard (absorption) type the number of range coils
required to cover a certain band of wavelength can be
found from a curve such as (A) of Fig. 2, which
is plotted for a wavelength range ratio of 100 to I
(irrespective of the actual wavelength values), corre-
sponding with any desired capacity range ratio of
variable condenser.

In order to use this curve, however, one must first
determine the capacity range ratio of, the variable con-
denser to be employed. Since this depends upon the
accuracy required of the wavemeter it is possible to plot
another curve, Fig. 2 (G), connecting these two quanti-
ties. The right-hand scale in this case represents the

JANUARY 2901, 1930.

inaccuracy to be' expected due to capacity uncertainty
in an ordinary commercial heterodyne wavemeter.
Lower inaccuracy values would, naturally, be associated
with laboratory sub -standard wavemeters.

Commencing therefore with only the total wavelength
range and percentage inaccuracy permissible as data, the
resonant circuit is designed by finding from curve G the
capacity range ratio corresponding with the inaccuracy -

permissible and then from curve A finding the number of
range coils corresponding with this capacity ratio. The
ratio of the inductances of successive range coils will, of
course, be the same as that of the condenser and their
values are thus easily calculated.

For a variable condenser and wavemeter of any given
quality the inaccuracy due to a small uncertainty of
capacity will depend upon the total value of circuit
capacity and any curve of inaccuracy such as G must be
associated with one definite value of maximum capacity
-in this case 1,000 micro-microfarads.

Tuning Range and Percentage Inaccuracy.
In Fig. 3 curves similar to those of Fig. 2 are given

for the outline design of wavemeter circuits having
various values of inaccuracy, for any value of total wave-
length range, and for any value of maximum capacity.
The curves A, B, C and D are plotted for wavelength
ratios of ioo to I, 40 to I, 20 to I and ao to i respectively.
For other wavelength ratios interpolation between the
curves may be applied and the next higher whole number
of range coils employed. The straight line curves E, F,
G, H and J give inaccuracy-capacity ratio relationship
for circuits having maximum capacities of 500, 750,
1,000, 1,500 and 2,006 micro-microfarads respectively.

The curves have been made more complete by the
addition of an alternative scale of percentage inaccuracy
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to be used when the wavemeter under consideration is of -
the better -class substandard absorption type emplc ying a
precision variable condenser and well -designed range
coils.

It will, of course, be understood that in the use of
these curves only that component of inaccuracy which is
due to capacity uncertainty is accounted for, and although
this should always form the basis of design the possibility
of other sources of inaccuracy should not be .overlooked.

Optimum Capacity Range.
As will be seen from Fig. 3, the number of range coilg

rendered necessary becomes prohibitive if the capacity
range ratio is reduced too much and, moreover, the
attendant reduction of capacity uncertainty is not suffi-
ciently great to justify this above a certain point. The
value at which a still further reduction of capacity 'range
ratio does not justify the added cost and inconvenience
of extra range coils is found by plotting curves (as in
Fig. 4) of economy factor against capacity range ratio.
The economy factor is assumed to be the ratio of accuracy
to number of range coils, the accuracy, of course, being
taken as the reciprocal of inaccuracy. The curves of
Fig. 4, which are plotted for wavelength ratios ro to I,
20 to i and Ioo to r, indicate an optimum economy value
of capacity ratio of about 2.7, which is; incidentally, that
employed in the best wavemeters.

(To be concluded.)

Events of the We li.rr In Brief Review

FRANCE'S DX PRESIDENT.
President Doumergue is reported to be

a wireless " fan " of the DX type, leav-
ing his bed in the early hours to listen
to America 0000

RADIO WEEK FOR IRELAND?
The organisation of Irish Radio Week

is being considered by the Irish Radio
Traders' Association.

It seems to us that before the Free
State can stage an effective Radio Week
it will be necessary to provide a broad-
casting service covering a bigger area of
the country. 0000

WIRELESS IN PUBLIC LIBRARIES.
The Sheffield libraries are setting an

example to the country by allowing the
public free facilities for listening to the
B.B.C. language talks. Sets are in
regular operation at the Walkley and
Hillsborough branches, and visitors are
invited to join the discussion groups
which have been formed in connection
with the B.B.C.'s Adult Education cam
paign. 0000

AS OTHERS HEAR US.
Brookmans Park is receiving " a good

press " in France, according to our Paris
correspondent. Several journals draw the
attention of the public to the excellent
transmission from the new station, while
" Petit Radio " praises the- station for
the prudent care taken to " minimise in -
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convenience as a result of the' application
of new conditions of reception." This
cryptic remark probably indicates satis-
faction at the constancy of the Brookmans
Park wavelengths.

000,,
MARITIME TRIBUTE TO WIRELESS.
A long-standing association between

seafarers and the wireless service has
been acknowledged by the Worshipful
Company of .Shipwrights by the admis-
sion of Mr. F. S. Hayburn, deputy
managing director of the Marconi Inter-
national Marine Communication Co..
Ltd., as a Freeman and Liveryman.

0000
PROPOSED NEW RADIO COLLEGE.
A new form of wireless college, speci-

ally intended for youths who wish to
enter the wireless trade, has been pro-
posed by the Association of British Radio
Societies, whose headquarters are in Man-
chester. It is believed that a need exist's
for a training centre in which the student
would have an opportunity of handling
modern commercial apparatus, such as
moving -coil loud speakers, etc., of a kind

which is usually absent in the ordinary
technical colleges. While the theoretical
side would not be neglected, the aim of
the course would be to give the learner
an acquaintance with the practical prob-
lems associated with the trade.

It is stated that the scheme has met
with the approval of several important
wireless firms. 0000

TONIC TOUCHES IN AUSTRALIA.
In Australia the month of January is

witnessing the . acquisition of more
stations by the Australian Broadcasting
Company, the latest to come under its
control being Adelaide, 5CL, and Bris-
bane, 4QG. The recent broadcast legis-
lation makes the " A.B.C." responsible
for the direction of seven stations, two
in Sydney, two in Melbourne, and one
each in Brisbane, Adelaide, and Perth.

The company announces its intention
of putting fresh life into the programmes.

0000
GREECE TO "COME ON THE AIR."
The " Isles of Greece " will shortly re-

sound to the strains of national broad-
casting as a result of the decision of the
Hellenic Government to invite offers from
organisations who would be prepared to
operate a State -subsidised broadcasting
service, the income to be derived from
listeners' licence fees. At present there
are no applicants for the monopoly, but
the Ministry of Posts and Telegraphs is
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determined to waste no time .on the ques-
tion and has already ordered a certain
amount of transmitting equipment from
the Marconi Company and the French
Compagnie Radio Electrique. The sites
chosen for the studios are at Zanli, VaH,
and' Sitta (Crete), with high -power trans-
mitters at Athens, Chios, and Heraclion
(Crete).

000n
EVERLASTING GRAMOPHONE RECORDS ?

Startling claims are made in a Wash-
ington message regarding the properties
of a new type of gramophone record com-
posed of a substance called Durium.
The inventor is Dr. Hal T. Beans, pro-
fessor of chemistry at Colombia Univer-
sity. The records consist of thin sheets
of cardboard on which a coating of

Wtd.®00
OTC

call from the Turin station is produced
by a real bird. Considering that so many
birds, including canaries, nightingales,

`and cuckoos, are specially trained for
broadcasting work, we feel sure that the
station, authorities - would not deceive
listeners with a gramophone record.

0000

0000
A BORROWED WAVELENGTH.

Congestion on the long -wave broadcast-
ing band has led to an interesting situa-
tion in regard to the wavelength of

LEAMINGTON'S LOUD SPEAKERS.
The Leamington Town Council has sub-

mitted. a draft bylaw to the Home Sec-
retary for the suppression of noisy loud
speakers and gramophones in public
places.

PREMIER'S SHORT-WAVE TALK. On Wednesday last the Prime Minister broadcast
a special address to American and Dominion listeners on the subject of the Disarmament
Conference. Mr. Ramsay MacDonald is here seen before the microphone in the Cabinet
Room at Downing Street. The address was transmitted only from 5SW, the Empire

broadcasting station, and listeners in this country were unable to hear it.

Durium is laid by a dipping process.
On these the impressions can' be stamped
at the rate of 200 records per minute.
Ths inventor affirms that the records are
practically everlasting.

0000
PUBLIC LISTENING HALLS.

" I have often wondered why somebody
has not opened a public Radio Hall for
listening to wireless programines," says a
writer in The Manchester Guardian
Commercial Edition. " Home audiences
must of necessity be scanty from 11 a.m.
to 6 p.m., and there are lots of people
whose opportunities for evening listening
are very limited who would appreciate
daytime facilities in an airy hall with
comfortable seats and rubber flooring.
Wireless manufacturers might help to

/ finance such. a scheme in return for ex-
hibiting their sets and gadgets."

0000

THAT CANARY CALL.
Doubt is expressed by an Irish contem-

porary as to whether the canary interval

1,071 metres. According to the, Prague
Plan, this wavelength is allotted to the
Norwegian relay station at Trondjheni,
but, as the station will not be' completed
for service until April or May, the wave-
length is being "'borrowed " by the
Dutch stations Hilversuin and Huizen.

What will happen when Trondjhem
leaps into life is a little problem best
left to the Union Internationale de
,Radiofusion.

0000
WIRED WIRELESS IN CANADA.

A new land line, 300 miles long, is
being installed betweeo Oshawa and Sud-
bury (Northern Ontario) by the Bell Tele-
phone Company of Canada, to be oper-
ated on the " wired wireless " principle.
This will make it possible for eight
persons to converse at one time over the
same pair of wires, or for two people
to talk and forty people to be in com-
munication on teletype or telegraph
simultaneously.

Construction will be completed in a
year from the beginning of operations,
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anl the line will handle not only the
increasing telephone business between
Toronto and the :northern Ontario min-
ing districts, but will be a link in the
Atlantic -Pacific system. On the com-
pletion of this transcontinental project
persons in Halifax will be able to talk
to Vancouver over an all -Canadian route
with perfect audibility.

boon
MORE SUPERHETS " FOR FRANCE.
The Etabiissements Radio-L.L., which

manufacture and sell " superhets " under
the patents of M. -Lucien Levy, has
trebled its capital, which is now
35 million francs.

0000
OPPORTUNITIES IN THE R.A.F.

The trade of wireless operator -
mechanic is among those open to success-
ful applicants for six hundred vacancies
for aircraft apprentices in the Royal Air
Force The apprentices, who must be
between the ages of fifteen and seventeen,
will be enlisted as the result of an Open
and of a limited Competition.

Full information regarding conditions
and prospects can be obtained on applica-
tion to the Royal Air Force (Aircraft
Apprentices' Dept.), Gwydyr House,
Whitehall, London. S.W.1.

0000
GRAMOPHONE NEEDLE WEAR.

We regret that, owing to a printer's
error, three illustrations were misplaced
in the article appearing under the above
title in our last issue. The photographs'
represented as Figs. 2, 4- and 6 should
have appeared as Figs. 4, 6 and 2 re-
spectively. The descriptive captions
appeared in their correct places.

Catalogues Received.
Runbaken Motor & Electrical Acces-

sories, Ltd., Magnet Works, Ardwick,
Manchester. -80 -page illustrated cata-
logue of electrical equipment. A section
is devoted to battery chargers.

000r,
Messrs. W. and G. Foyle, Ltd., the

well-known booksellers of -119-125, Charing
Cross Road, London, W.C.2, have issued
a useful catalogue of new and second-
hand books on all technical subjects and
applied science, from aeronautics to water
analysis and supply, including electricity
and electrical engineering. We can re-
commend this list to readers, especially
to those on the look out for special, out -
of -print, or other rare books0000

Messrs. Lissen, Ltd., Lissenium Works,
Worple Road, Isleworth, Middlesex.-
Illustrated and descriptive literature of
Lissen radio components, valves, loud
speakers, and gramophones. Also con-
structors' broadsheet for building the Lis-
ten " Screened Grid Three " receiver.0000

The Record Electrical Co., Ltd., Broad -
heath, Manchester.-Descriptive folder
dealing with the Record Bridge Ohm-
meter, a combined ohmmeter and Wheat-
stone bridge for insulation testing and
measuring resistances of from 0.01 ohm to
999,900 ohms.
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Meier Conversions
Extending the Scale of D.C. Instruments.

By W. A. BARCLAY, M.A.

Our contributor, whose research work in connection with various problems of reception is so well known
to readers of our' sister journal "Experimental. Wireless," deals here with the surprising utility

range of the D.C. moving -coil milliammeter, and supplies a valuable abac.

TFIERE is no instrument which is so universally
serviceable to the wireless worker as a sensitive
and accurately calibrated milliammeter. The

uses of the D.C. moving -coil meter are legion and need
not be enumerated here. Not the least among its
advantages is the fact that it is possible to use it as
voltmeter or ammeter at will over widely differing
ranges of voltage and current.

The question is often put by beginners as to how
the same instrument may be used for two such different
purposes as to measure Happily,
the answer may be found without much mathematics by
the aid of that " Pons Asinorum " of electricity, Ohm's
law. A current -measuring delice such as a milli -
ammeter necessarily has a small internal resistance, the
smaller this resistance the more sensitive being the
instrument. This resistance. R ohms, let us say,
remains the same no matter what the deflection of the
needle, i.e., no matter what the current passing may be.
If, then, our milliammeter needle is fully deflected when
a current of 5 milliamps.
is flowing, we can see by
Ohm's law that there must
exist a potential difference
of 5R millivolts between
the terminals of the in-
strument. If, to take an
actual case, the internal
resistance R of the meter
is 20 ohms, then if 5
milliamps. causes full-scale
deflection the potential
across the terminals will be 0.1 volt. Smaller voltages
will, of course, give lesser readings in proportion, i.e.,
our milliammeter is also a voltmeter, and may be used
directly to measure voltages up to this amount.

Although o.i volt is the highest E.M.F. it is possible
to apply to the terminals of this instrument with
safety we can utilise it to measure E.M.F.s of much
greater amount in an indirect way. If, for example,
it is desired to measure voltages up to 1 volt, we should
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employ the circuit of Fig. la, in which an external
resistance of p ohms is 'placed in series wit14 the meter.
Since o.i volt is all that we can apply across the
meter to ensure full-scale deflection it is obvious that
the Value of p must be so chosen that the remaining 0.9
volt is dropped across it. It will be seen that in the
case considered this external resistance must have nine
times the value of the meter resistance, i.e., 180 ohms.
Generally, if the meter by itself reads up to V1 volts,
and it is desired to extend the range to measure up

-to V, volts, the value of the external series resistance p
'required may be found from the formula

V 2
p =n(7 - I),

V
R being the internal resistance of the meter.

Again, if. the instrument is considered in its simplest
aspect, that of a low -reading milliammeter, it is easy
to see that it may be used to measure much larger
currents than would be possible directly by shunting
the .meter with a resistance whose value is generally

small compared with that
of the internal resistance
of the meter. In the case
of the instrument con-
sidered above, full-scale
deflection of the needle
occurs for a current of 5
mA. Suppose now it were
desired to measure cur-
rents up to a -maximum of
so mA. ; for a full-scale
reading on the instrument

it would be necessary to shunt the balance of 45 mA.
through the parallel resistance.

Since 'this parallel current has nine times the
value of the meter current it will be seen that the
value of the shunt would require to be one ninth of the
internal resistance of the meter, or 2.22 ohms. Generally,
if the meter by itself reads up to Al milliamps., and it
is desired to extend the range to measure up to A,
milliamps., the shunt resistance S to be included

(a) (b)

Fig. la.-Voltmeter connections with series resistance. Fig. lb.-
The shunt resistance connection for extending the ampere scale.
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Multi -range Meter Conversion. -
is found from

Wfiill®
Woyllca

A,R
S= A,-A,

where R, as before, is the internal resistance of the
instrument.

A Graphical Illustration.
A graphical illustration of the manner in which the

range of voltage- and current-measuring instruments may
be related to the auxiliary
series and shunt resistances
employed with them will
now be given. In the case
of the voltmeter (Fig za),
let the distance OA repre-
sent the internal resistance
R of the instrument, and
OB the extra resistance p
to be used in series with it.
Let OC, drawn perpen-
dicularly to AB, represent
the original full - scale
meter reading V, in volts.
Join A to C, and produce
it to meet the vertical
through B in D. The
length BD will now repre-
sent (to the same unit as OC) the new full scale of the
voltmeter readings V., for the external resistance p.

Similarly, in the case of the ammeter (Fig: 2b), let
OA represent, as before, the internal resistance R of
the instrument, while OB is now the shunt resistance S
to be included. Let OC be'now drawn perpendicularly
to represent the original full-scale reading A, in milli -
amps. In this case B is joined to C, and produced
to meet the vertical through A in D. The length AD
now represents the new full scale of ammeter readings
A2 for the particular shunt resistance S.

An Alignment Chart.

For those experimenters who desire to have a rapid -
means of correlating meter readings with auxiliary re-,
sistances, the alignment chart has been prepared. In
this chart it' is founcL convenient to dispense with the
actual values of the auxiliary resistances, and internal
meter resistances, substituting instead the ratios of the

Fig. 2a.-Extended range V2 of voltmeter may be increased by
the use of the larger series resistance p. Fig. 2b.-Extended
range A2 of voltmeter may be increased by diminishing the value

of the shunt resistance S.

Short.wave Tests-
The Radio Society of Great Britain

asks its transmitting members to. take
part in the series of tests on the 28,000.
kc. waveband on March 2nd, 9th, 16th
and 23rd, when it is intended to run con-
tinuous tests for the full 24 hours on
each day.

The main objects are to determine if
simultaneous reception of distant stations
is obtained at different places in Great
Britain ; the comparative effectiveness of
low power and high power ; the suitability
of various transmitting circuits ; the prac-
tical value of H.F. amplification and the
possible relation between 'solar and mag-
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former to the 'latter. By his means a greater degree of
generality is obtained over a wider range of auxiliary
resistances than can be conveniently exhibited on the
diagrams of. Figs. 2a and 2b. The method of use will
be familiar to readers of The Wireless World from the
series of Useful Data Charts which have already
appeared in the pages of this journal.

The centre and right-hand support lines carry values
which may represent either current or voltage readings;
the left-hand support gives the ratios of the auxiliary

resistances to the internal
resistance of the meter. It
will be observed that this
left-hand support carries
two scales ; that to the out-
side gives the radio SR?
when current extension
readings are in question,
the inside one giving values
of p; R when dealing with
voltage extension readings.

Let us take, as an ex-
ample of the use of the
chart, the case of the milli -
ammeter cited above which
registers full-scale deflec-
tion for a current of 5 mA.,
and which it is desired to

extend to read to 5o mA. joining these two values on
the right-hand and centre scales of the chart, it is found
that the index line cuts the left-hand scale at the value
S/R o.in, so that the shunt must be o.izi times the
value of the internal resistance.

The chart, of course, gives approximate values only.
The practical work of rigging up and calibrating an
accurate multi -range volt -ammeter calls for skill on the
part of the constructor. Much care is needed, for
example, to ensure that the small shunt resistances for
the different ammeter ranges are of the correct values.
For this reason anything in the nature of a multi -stud
switch for the purpose of placing such resistances in
circuit is to be deprecated, as such devices are apt to
introduce unwanted resistance which might seriously
affect the readings of the instrument.

Readers who wish to pursue the subject in greater detail
should consult the admirable article by E. H. W. Banner, M.Sc.,
which appeared in Experimental Wireless of February, 1925.

TRANSMITTERS' NOTES.

0000
-And 2,000 kc. Tests.

It is a'.so proposed to conduct a series
of tests on the 2 megacycle waveband
during April, but we understand that the

netic conditions and propagation. Full
particulars. can be obtained 'from the
R.S.G.B and reports should be sent to
Mr. R. W. Leader (G 5VL), at Porth,
St. Columb Minor, Cornwall, who is
offering 'a challenge trophy for yearly
competition.

details and conditions are still under dis-
cussion. We pointed out last week that
transmissions on the 7 inc. band are suffer-
ing considerably from interference by
badly rectified A.C., and it is hoped that
these tests may convert the sufferers to
the lower frequency bands.

0000

The Prime Minister's Speech.
We understand that many listeners were

disappointed in being unable to pick up
Mr. Ramsay MacDonald's speech to
America on January 22nd as 5SW was
using a  special wavelength which was
kept secret.
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By D'ORSAY BELL, M.A.

Blazing New Trails

N0, it is not a misprint for " Wired," as you
thought it was. Weird Wifeless, as opposed to
the ordinary forms of radio (wireless tele-

graphy, wired wireless, television and so on) about
which the readers of this journal know most that is
worth knowing, is that large branch of radio about which
they know nothing. Do I realise what I am saying? I
do. Am I not giving utterance to an unwarrantable and
gratuitous piece of impertinence? I am not.

I have never, for instance, come across any animated
correspondence in these pages on the subject of Paint
and Varnish Radio. And yet paint and varnish radio
is a very important-an increasingly important-subject.
The research laboratories of big P. and V. manufac-
turing concerns are studying, by radio technique, the
effects which heat and cold, oxidation and so on, pro-
d:ice on their latest products.
Particularly useful here is
what might be called an
" ultra " edition of the Ultra -
micrometer. If two circuits,
each kept oscillating by a
valve, are almost but not
quite in tune and are care-
fully coupled together, the
very least change in tune in
the one will produce a great
change in current in the
other. In the Thoma varia-
tion of the ultra -micrometer,
a slight increase in the thick-
ness of a paint film alters the
capacity of a condenser,
brings about an infinitesimal
change of tune in one circuit,
and gives such a magnified
result in the other circuit that
the change in the thickness
of the film can be recorded and studied

in Radio Research.

one way in which wireless technique is being used in
the paint industry. There is a most attractive, super-
human gadget which analyses the colours of paints (and
writes down the results) quite automatically and five
times as accurately as can be done by the human eye.
The machine flashes a beam of light (red, for instance)
backwards and forwards between the sample under test
and a standard colour. If the red beam is reflected
more by the standard than by the sample, the result-
thanks to the help of a photoelectric cell such as is used
in photo -telegraphy and television-is a pulsating cur-
rent. This, after passing through valve amplifiers, sets
a little motor buzzing round and altering things so that
the red beam now divides its attention between the
sample and a second standard colour : if this does not
correspond exactly to the sample, the motor keeps on

buzzing round and tries a
third standard, and so it goes
on till a standard is en-
countered which gives an
exactly equal reflection.
When this happens, there is
no pulsating current to drive
the motor, which comes to
rest with a feeling of duty
well done. The machine
makes a note of that particu-
lar standard, switches on a
test beam of another colour,
and the whole process goes
on all over again. The com-
plete colour analysis takes
only a few minutes, which is
far quicker than can be done
by human beings.

Upsetting the grid circuit.

very easily.

Robots : Efficiency 500 per cent.
It is said that this new tool " is enabling the

research people to investigate the why and wherefore of
important actions going on in their paints, the very exist-
ence of which was unknown till now. But this is only

And Meanwhile, in the Vast
Open Spaces . . . .

Let us leave the stuffy laboratory and get into the
vast open spaces of America, Canada and Australia.
Here, screen -heroes in khaki shirts and shorts are busily
using short-wave valve generators to explore for oil and
minerals. Various methods are used, but one favourite
plan is to compare the velocity of sound waves through
the ground with that of short radio waves. The latter

A 2g
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Weird Wireless.-
keep their velocity constant, while the sound waves vary
theirs according to the nature of the soil : the presence of
oil, in particular, has a marked effect. For minerals,
the method usually employed involves the use of direc-
tion -finding loop aerials-plus the usual valve amplifiers.

Mutual Interference.
In fact, practically the whole resources of modern

wireless are being concentrated on the unwarrantable
spying -out of these harmless and carefully concealed
minerals, oils, and so on. It is pleasant to be able to
relate that occasionally the victims get a bit of their own
back : it is reported from Wiesbaden that listeners-in
have been worried by a strange kind of interference,
rather like atmospherics but more regular, and this has
now been found to come from the radio -active mineral
springs under the town. Perhaps that will teach people
to let well-and spring-alone. Which reminds me :
I ended my last article with a suggestion, more or less
flippant and for the sake of a neat ending, that perhaps
hazel -twig water -divining was
only another branch of wireless.
As a result of this remark a
correspondent has kindly re-
ferred me to an article in the
sedate pages of Nature, in
which a researcher describes a
series of tests leading to the fol-
lowing conclusions : -that the
faculty of water -divining is
possessed by some individuals ;
that these individuals respond to
some at present unknown
stimuli; and that these stimuli
can be out off by the inter-
position of certain substances :
for instance, if one leg of the
twig has a bit of rubber tubing slipped over it,
insulating one handfrom the twig, the phenomena cease
( =a break in the loop aerial? Weird Wireless !)
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for instance-has been added to complete a reaction
(some of you may remember the titration tests at school,
when the critical last drop suddenly wiped away every
trace of corobr from a whole big flask -full of Coloured
liquid ; the photo -electric cell watches for this, . and when
it happens, turns off the,tap). It, as well as its brother
the selenium cell,' is used as a burglar alarm ; another
burglar alarni, by the way, is one in which the.act,ion-
or the mere presence-of the burglar upsets the tuning
of the grid circuit of an- oscillating valve and causes an
anode -current change which works a relay. The con-
denser -microphone, which some engineers swear by for
broadcasting, is now being used by doctors to give them
a record of their patients' heart -beats. Thanks to the
valve amplifier, the tiny resistance -changes in the
human body, due to emotion of various kinds, can now
be recorded-and this procedure, it is ,said, is going to -

be- Very valuable in studying the effects of drugs and in
investigating nervous fatigue. Noises in gear boxes, ball
bearings .and other Machinery, and noises indicating
insulation trouble and the- consequent danger of break-

down in big transformers, are
being tracked down by micro-
phone and valve amplifier : the
ordinary, normal running noises
being. filtered out by electrical
filters such as are used in wire-
less, so that the trouble -noises
can be distinguished.

Sacking the foreman.

thus

A Ceaseless Stream of Development.
But since the Editor will only 'give me a miserable

page or two, I must be much briefer than this if I am
to keep anything like up to date. For every day seems
to bring fresh "developments which clamour for

notice. Piezo-electric quartz, that high -brow laboratory
phenomenon which was so promptly seized on to keep
radio transmitters to their proper wavelength, is now
being used to register variations of pressure in water -
mains : so is the effect of capacity change on a hetero-
dyne note, one plate of a condenser being %reed in
towards its second plate by any increasing pressure.
The photo -electric cell-direct descendant of Elster and
Geitel's " academic " experiment where light falling on
to a spark -gap stopped the spark-is now used for
about as many purposes as an Austin Seven. Apart
from its jobs in picture telegraphy and television, it
counts the traffic passing through the big tunnel joining
New York to New Jersey ; it judges the winning horse
in a race ; it sorts and counts mass-produced goods ; it is
used in dhemical works to decide when enough alkali-

A 29

Flaws in Metals.
Flaws in steel axles are now

being'looked for by rotating the
axle rapidly and exploring with
an instrument rather like the
magnet arrangement of a tele-
phone receiver-the disturb-
ances induced in the telephone

windings by the presence of a flaw rapidly passing by
are detected after amplification in the usual valve ampli-
fier: A similar process is applied to steel wire ropes-
but here the rope remains still and the magnetic flux
rotates. Think of the accidents which may arise from
flaws in axles and wire ropes, and you see how beneficial
to man are these new applications radio technique.

At least one company exists in America for testing
railway lines for flaws and other defects in the rails :
it provides a specially equipped railway truck which runs
over the track at about five miles an hour. Two brushes,
a little distance apart, continually conduct direct current
to and from the bit of rail between their. Half -way
between these main brushes is a trio of searching brUshes
connected in a kind of push-pull way to a transformer.
The secondary of this transformer goes to a four -valve
amplifier Which works various relays, and when any
kind of flaA.upsets the synarnptry of the current flow-
ing in the rail, these relays do their work-they sound
a warning buzzer, record the exact position on a travel-
ling tape, and even go so far as to spray a blob of paint
on to the offending bit of rail. Having done all this
they send off a wireless message to H.Q., sacking the
foreman responsible for laying that bit of rail . . . and
th_t is the only bit of exaggeration this article contains.
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Part XVIII.-Dynamic Resistance of Tuned Circuits.
By S. 0. PEARSON, B.Sc., A.M.I.E.E.

(Continued from page 74 of issue dated January 15th.)

N dealing with the parallel type of tuned circuit in
the last issue we arrived at the important conclusion
that, when tuned to resonance, the circuit behaves

like a pure resistance of L/ CR ohms, where. L is the
inductance of the coil, C is the capacity of the condenser
and R the " equivalent series resistance " within the

(b) (0)

Fig. 1.-(a) Tuned parallel circuit with effective resistance R in
the coil. (b) Equivalent circuit with internal resistance. (c)Equivalent circuit with whole of the resistance imagined in
parallel. The equivalent parallel resistance is the dynamic re-

sistance of the circuit.

closed loop itself. The value L/CR ohms was referred
to as the " dynamic resistance " of the tuned circuit,
and can be defined as the resistance measured between
the ends of the circuit when accurately tuned to
resonance, because under these conditions the current
is exactly in phase with the applied voltage.

In Part XVI it was shown that a circuit consisting
of a perfect condenser in parallel with a resistanceless
coil would allow no current to pass to and from -the
circuit at the resonant frequency ; that is to say, for
such a circuit the dynamic resistance would be infinitely
great. Now, a practiCal circuit having an effective
series resistance of R ohms, as shown in Fig. i (a), is
equivalent to circuit (b) - at any frequency ; but at the
resonant frequency it is also equivalent to a perfectly
resistanceless tuned circuit shunted by a pure resistance
of such a value that the current is the same as that
taken by the actual circuit. This equivalent circuit is
shown .at (c) in Fig. i, and the equivalent parallel
resistance represents the dynamic resistance of the tuned

art

circuit, its value being R =
CR

ohms.

Numerical Values.
As a numerical example, suppose that a tuned circuit

consists of a coil whose inductance is 2,532 microhenrys
and whose high -frequency resistance is 5o ohms, con-

nected in parallel with a condenser of 0.00025 micro -
farad capacity. The dynamic resistance will be

2,532
RD

-0.00025 X 50 =
202,000 ohms. (Note that it

is not necessary -to convert microhenrys to henrys and
microfarads to farads in any formula where L and C
form a ratio.)

This is the maximum impedance of the circuit, and
in designing a tuned circuit the object in view is to
obtain the highest possible dynamic resistance. The

ratio of should be chosen as high as practical con-

siderations will allow, and the coil resistance should be
as low as possible. Now, in practice there are always
losses, not only within the closed circuit itself, but
associated with it due to connected apparatus, induced
currents in neighbouring circuits and objects, and due
to actual radiation. All of these go to reduce the
dynamic resistance of the circuit or to increase the
equivalent series resistance, For instance, suppose that
the tuned circuit LRC of Fig. i (a) is, in effect, shunted
by a resistance of r ohms due to some connected
apparatus. The arrangement would then be as shown
in Ficrc'. 2 (a), being a circuit having both series resistance
R and shunt or parallel resistanc3 r. But we have_
already seen that the series resistance R has the same
effect as a shunt resistance of L/.CR ohms at the
resonant frequency, and so the circuit of Fig. 2 (a) may
be replaced by Fig. 2 (b).

Fig. 2.-(a) Shunted tuned circuit. (b) and (c) Equivalent circuits.
R, is the resultant dynamic resistance and is given by 1-1-7-:=ii41,k.

Here we have a resistanceless tuned circuit shunted
by the equivalent of two` resistances r and L/CR ohms
in parallel. The combination of these two resistances
is the dynamic resistance of the tuned circuit of Fig. 2 (a).

If RD is the dynamic resistance, then CR
RD r L

A 30
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Wireless Theory Simplified.=
Thus in its simplest form the equivalent circuit reduces
to the arranger ent of Fig. 2 (c) where RD is the resulting
dynamic resistance. '

For the coil and condenser considered' above the
value of L/CR was found to be 202,000 ohms, or
0.202 megohm. 'Now, suppose that this circuit is
shunted by a resistance of 500,000 ohms oPo.5 megolun.
The dynamic resistance of the complete circuit will

or
R-0.5 X 0 202I

, RD
-o:5

be given by -.,.., -
I +

RD 0.5 0.202 0.702
0.144 megohm=144,000 ohms. Thus the
addition of the half-megohm resistance in
parallel, has reduced the dynamic re-
sistance by ,about 3o per cent.

Comparison of Series and Parallel
Circuits.

Comparing the series -tuned circuit with
the parallel circuit we find that at the
resonant frequency the former has its
minimum impedance whereas the latter
has its maximum impedance. Further-
more, the series circuit, where the energis-
ing voltage is injected into the closed
circuit itself, has the property of giving
a voltage magnification or step-up effect;
but with the parallel circuit the voltage
is impressed between its ends and no
voltage magnification can possibly be
obtained. As regards selectivity the two
circuits obey similar laws, but are used under entirely
different conditions. For instance, the series circuit,
on account of its very low impedance at the resonant
frequency (its value being equal to the effective re-
sistance in the closed circuit itself), is usually found in
places where the remainder of the circuit, of which it
is a part, has low impedance or where it is independent
of other circuits altogether. As a case in point the
ordinary tuned grid circuit, inductively coupled to the
aerial or other source of alternating E.M.F. was referred
to in a previous section dealing in detail with the pro-
perties of tuned circuits.

The parallel circuit, on the other hand, has a very
high impedance at the resonant frequency compared
with its impedance at other frequencies, and is there-
fore always to be found in places where the rest of the
circuit, in series with it, has a high resistance or 'im-
pedance. The commonest example is the ordinary
tuned -anode circuit where the A.C. resistance of the
valve between the anode and cathode or filament con-
stitutes the high resistance in series with the tuned
circuit.

How a Parallel Tuned Circuit is Employed.
Since the tuned parallel circuit is incapable of giving

any voltage step-up effect at the resonant frequency,
it could not possibly have any selective properties unless
used in conjunction with a series resistance in this
manner, where the series resistance is more or less
independent of frequency.

In order to see exactly how the presence of a series
- resistance of fixed value introduces selective properties,

A 31

Fig. 3.-(a) Tuned circuit in
series with a fixed resis-
tance. (b) Equivalent circuit
at the resonant frequency ;

Re=b-ft ohms.
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let us consider the circuit of Fig. 3 (a), where LRC is the
tuned portion whose impedance depends on the fre-
quency, and R1 is a fixed non -inductive resistance
independent of frequency. R is the effective resistance
within the closed loop. Suppose that an alternating
voltage whose R.M.S. value is E and whose frequency
is f cycles per second is applied to the ends A and B
of the circuit. Now, when the closed loop LRC is
tuned to complete resonance with the applied frequency
this part of the circuit is equivalent to a non -inductive
resistance of L/CR ohms, this being the dynamic

resistance RD, and is in series with the
fixed resistance R1. Thus the circuit as
a whole behaves like a simple arrangement
of two resistances in series, the total re-
sistance being R, + RD ohms, as shown
by Fig. 3 (b). The R.M.S. value of the
current is obtained simply by dividing the
voltage E by this resistance.

Let E1 be the voltage set up across the
series resistance R1, and E, the voltage
across the tuned portion LRC. Their by
Ohm's law E, =IR, and E, =IR, volts
where I is the current. Each of these
voltages is in phase with the current, and
therefore they are in phase with each
other. This means that the total voltage
E applied to the ends of the circuit is
equal to the numerical sum of E1 and E,
just as though it were a simple D.C.
circuit ; and, further, that the applied

voltage is divided between the two portions of the
circuit in the direct ratio of their equivalent resistances ;

,

RR,D
D

that is to say, E1 =ER R
+ RE,

and E_ =ER volts

at the resonant frequency.
A numerical example will make this clear. Suppose

that L= 2,532 microhenrys, C = 0.00025 microfarad and
R =5o ohms as before. Then the dynamic resistance
at, the resonant frequency. is 202,000 ohms. Suppose,
further, that the 'series resistance R1 has a value of
20,000 ohms and that the voltage applied to the ends
of the circuit between A and B is ro volts. The total
resistance of the circuit when accurately tuned is
202,000 -I- 20,000 = 222, 000 ohms and the current through

it will be 10 ampere. Thus the voltage across the
222,000

tuned circuit will he E2= I x RD=
10

X 202,000= 9.1
222,000

volts. That is to say, 91 per cent. of the available
ro volts applied is set up across the tuned portion
LRC df the circuit, the remaining 9 per cent. existing
across the series resistance R1.

At any other frequency, different from the resonant
value, the impedance of the loop LRC is a great deal
less than L /CR ohms, and therefore a very much
smaller proportion of the total voltage is set up across it.
In tuning the circuit to resonance the chief aim is to get
the highest possible fraction of the total available
voltage to be set up across the tuned poiltion and as
little as possible across the series resistance R which
would normally constitute the internal resistance of a
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valve. Hence for good selectivity the value of the
dynamic resistance L /CR ohms at the resonant fre-
quency must be large compared with the series re-
sistance RI, whereas at other frequencies the impedance
of the portion LRC should have a low value. This
subject will be dealt with in greater detail when we
come to the discussion of actual valve circuits.

The resonant frequency of the circuit considered above

is f-
27r,s/ LC

-200 kilocycles per second. Suppose

now that the frequency of the applied voltage is in-
creased to 210 kilocycles per second without changing
the tuning of the circuit. The impedance of the tuned
portion will naw be Z2=32,200 ohms,' and, incidentally,
the voltage across it will no longer be in phase with
the current passed by the circuit. Thus for a 5 per
cent. increase in frequency the impedance of the tuned
portion of the circuit is reduced from 202,000 ohms to

' The impedance of a parallel circuit of this type is given at
any frequency f by

Z, ohms,
VR2 -F (0)C,Z7 - (01,)2

where (. = 2nsf and Z, is the impedance of the coil itself at the
frequency 1.

LOTUS DRUM VERNIER DIALS.
These drums are supplied as single units

or in dual form for semi -ganging two -
tuned circuits. The drum dial is standard
in both. models, the principal difference
being in the shape of the condenser sup-
port and escutcheon plate. An epicyclie
friction gear is employed, giving a reduc-
tion ratio of 10 : 1. The dial runs
smoothly and without a trace of slip or
" lumpiness." There is no backlash.

The driving disc is 4in.. in diameter,
kin. thick and provided wills a milled
edge. An ivorine scale 3Pn. in diameter
and Bin. wide is fitted and engraved 0-180.
Provision is made to accommodate a kin.
condenses' spindle, a small grub screw
serving to position the dial.

Lotus single- and dual -drum Vernier dials.

The single and dual units can be ob-
tained fitted with oxydised silver, bronze -
finished metal escutcheon plates, or
-moulded-type can be had if required.
These are in black or mahoganite bake-
lite. The price of the single unit is 9s.,
the dual assembly 'being offered at 18s.
The makers are Garnett, Whiteley
and Co., Ltd., Lotus Works, Mill Lane,
Liverpool.
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32,00o ohms, and therefore the ratio of the voltage
across this part to the voltage across the series resistance

R is now only 32,000 or 1.6r. At the resonant fre-
20,000

quency of zoo kilocycles per 'second the voltage across
the loop circuit was seen to be just over ro times as
great as that across the series resistance, whereas at
210 kilocycles per second it is only 1.61 times as great.

These figures emphasise the fact that the parallel
type of tuned circuit is highly selective when used in
conjunction with a series resistance if the dynamic,
resistance of the tuned portion is high at the resonant
frequency. In the ordinary tuned -anode circuit the
object in view is to get as large a proportion of the
wanted signal voltage as possible across the tuned cir-
cuit, losing as little as possible across the internal
resistance of the valve. On -the other hand, any un-
wanted signals of a different frequency or wavelength
must be " lost " as far as possible in the internal
resistance of the valve in the manner indicated above.

The opportunity is here taken of correcting an error
which occurred in Part XV of this series. The second
line of the second paragraph on page 24 should read-
the external resistance r is -E,2 watts.r

(To be continued.)

NEW
APPARATUS

REVIEWED.
COMBINED LAMP HOLDER AND

PLUG -POINT.
A cleverly designed lamp holder em-

bodying a plug -point to which can he
attached a battery eliminator, or domestic
electric device, has been placed' on the
market recently by Wm. Beardsall
and Co., Ltd., Victoria Bridge, Man-
chester, at the attractive price of 4s. 6d.
There is no exposed metal, either " live "
o'.? otherwise. The body consists of a
cleanly moulded bakelite shell carrying
the usual bayonet -type lamp holder at one
end and a cord -grip fitmerq at the other.
The two -pin plug makes contact direct
with the mains leads and not via the lamp
plungers and springs. This is a point of
some importance should the additional
electric device demand a relatively heavy
current. Massive contacts are provided,
and these are rated to carry 5 amperes.
It has not been thought necessary to fit a
switch to control the extension point; re-
moving the plug serves this purpose. A
portion of the metal on one pin of the
plug has been removed and the cavity
filled in with some special insulating
material. The contact points inside the
holder are arranged so that on reversing
the plug the lamp circuit is broken but
without affecting. the supply ,to the exten-
sion circuit. It is at once obvious that
controlling the lamp by this means is pos-

sible only where A.C. is available-for
battery eliminators or charging-or when
the additional electric device operates
irrespective of polarity. Reversing the

Xtra-Point " lamp holder. It is shrouded
in bakelite and fitted with two -pin plug for
extension lead. Can be used to supply a

battery eliminator.

plug changes the polarity of the supply
on the extension leads. This useful acces-
sory has been given the appropriate de-
signation " Xtra-Point " lamp holder and
plug.

0 0 0 0

R.G.D. PICK-UP AND TONE ARM.
Made by the Radio Gramophone De-

velopment Co., St. Peter's Place, Broad
Street, Birmingham, this unit forms an'
essential component of this firm's radio -
gramophone equipment. The external
appearance is particularly neat and busi-
nesslike, and the overall height is only
lkin, so that it can easily be Accom-
modated under the shallowest cabinet lid.
The tone arm is of hollow rectangular
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section and is of negligible weight, and the
pick-up unit is attached at such an angle
that tracking errors are reduced to a mini-
mum. The tone arm is extensible, giving
a variation in length of about lin.

Component parts of the R.G.D. pick -u).
(A) armature. (R) rubber mounting.

The pick-up movement is sound in prin-
ciple. The armature is kept down to the
smallest possible dimensions and is
mounted between the pole pieces in such
a manner as to give differential variations
of the flux surrounding the pick-up coil.
Adequate control of the movement is
obtained by clamping the knife-edge pivot
between rubber packing. I The needle set-
screw passes through the axis of the pivot
and its moment of inertia is therefore
negligible.

The R.G.D. pick-up and tone arm.

The characteristic shows these prin-
ciples of design to be justified,, for the
output is practically constant from 250 to
1,500 cycles. The principal reed resonance
occurs at about 3,000 cycles, which is near
the upper limit of fundamental frequencies

WAT@Eism
MTH

in common use. No objectionable reso-
nance could be detected by ear when play-
ing ordinary records.

A few readings taken below 250 cycles
showed that the characteristic rises
slightly, but not sufficiently to correct de-
ficiencies in the average record. An im-
provement could be effected here by de-
creasing the air gap to the smallest value
consistent with manufacturing difficulties
and freedom from chattering, as this
would improve the output at low frequen-
cies where the amplitude is large.

However, taking a general view, this
pick-up is well above the average in per-
formance and in use possesses a noticeable
freedom from producing record wear.

The price finished in bronze is £3 and
in oxydised silver £3 3s.

0 0 0 0

NEW COLVERN RESISTANCES.
With the rapid developments now

taking place in the, design of mains -
operated sets the demand for resistances
has enormously increased. In an all -

mains A.C. receiver there may be more
than half a dozen different resistances all
capable of carrying a generous current and
accurate to within narrow limits. To
meet the need for an inexpensive com-
ponent, Colvern Ltd., Mawney's Road,
Roinford, Essex, have develdped a new
series Of wire -wound resistances carried
on glass tubes measuring 3 x bin. diameter.
The wire, which is nickel chrome, is accu-
rately space -wound as a single layer.
The winding is terminated on metal
bands, and a hard covering of bakelising
material renders the resistance durable.
To avoid the use of several. series -con-

nected resistances, tapping points are
arranged -by the use of additional clips.
It is to be noted that with this form of
winding theieapacity from end to end of
the resistance is exceedingly low, an im-
portant requirement when a resistance is
used for the purpose of isolating H.F.
circuits. Even with the highest value -re-
sistances the turns of wire are generously
spaced.

The standard sizes advance in steps of
10,000 from a minimum of 10,000 to a
maximum of 100,000 ohms, intermediate
and higher values being supplied to order.

20
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05

0
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Voltage output characteristic of the R.G.D. pick-up and tone arm.

A 33

125

The rating of the resistances .is 10 watts,
but on test it was found that 15 watts
could be dissipated across a 50,000 -ohm.
resistance without excessive temperature
rise. A current of 10 mA. is safely
passed by the 100,000 -ohm resistance,. and
as 1,000 volts is required to produce this

New type Colvern resistances designed
for use in mains -operated sets and

eliminators.

current it is obvious that in ordinary use
the resistance cannot be overrun. Small
bent metal sockets are used for fixing, the
connections being soldered direct to the
clip on the resistances.

In sizes up to 50,000 ohms the price is
2s. 6d., and 50,000-100,000 ohms, 3s. 6d.
Tapping points are provided to order at
is. extra. '

0000

T.C.C. CONDENSERS.
A new process of manufacture has

enahle'd the Telegraph Condenser Co.,
Ltd., Wales Farm Road, North Acton,
London, W.3, to make a considerable re-
duction in the size of some of their well-
known types of large -capacity condensers

Remodelled T.C.C. 4 mfds condensers.
Note the generous size of the terminals.

intended primarily* for use in high -voltage
battMy eliminators. - This applies particu-
larly to the 4 mfds. 800 -volt D.C. test
models. It has been found possible to
reduce the physical size by half without
impairing the quality of the condenser.
The working pressure is 400 volts D.C.,
and the price is 8s. 6d. Large -size ter-
minals, well insulated from the metal con-
tainer, are fitted..

The 400 -volt D.C. test models are now
fitted in moulded bakelite cases provided
with two sets of fixing lugs, thus allowing
for either upright or sideways mounting.
Large terminals are fitted to this model
also. The type illustrated is a-4 mfd. size,
working voltage 200 D.C., and the price
is 6s. 3d.
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Regional Perplexities.
You are wrong," wrote a listener to

Savoy Hill last week. The Technical Cor-
respondence Department had told him
that the 261 -metre transmission - would
come in better if he tried changing his
present dial setting from 36 to about 24.
" You are wrong. I find the correct set-
ting is 22."

A Clean Start.
This is the sort of client (and there are

many of them) who has driven the engi-
neers to yet another literary effort, this
time in a form resembling an '! A.B.C. of
Correct Listening."

0000

0 0 0 0

How to Tune.
The instructions are simple enough to

be intelligible to a novice who might mis-
take the tuning dial for a barometer. For
example, listeners who cannot hear the
261 -metre transmission are advised to
" try the effect of turning the tuning ad-
justment of the receiver, which is usually
a numbered scale, DOWNWARDS." This
means, it is explained, that the adjust-
ment should be turned to a lower number.

But enough of technicalities. Even the
pamphlet deserts the higher mathematics
after a time with the admonition : " See
your local dealer."

0000
A Popular Fallacy.

One disturbing feature of the corre-
spondence regarding Brookmans Park is
the prevalent idea that mutual interfer-
ence between the twin transmitters can
only he temporary and that all will be
yell " when the stations have finished

testing."
0000

More Power from. Brookmans Park.
On the whole, the letters are of a

,friendly nature, and the majority of
listeners seem to be taking steps to meet
the new situation. I think their diffi-
culties are increased rather than dimin-
ished by the fact that the B.B.C. is gradu-
ally augmenting the power of the 261 -

metre transmitter.
0 0 0 0

An Opening Ceremony.
By the way, hear that schemes are

now in the air for an impressive open-
ing ceremony at Brookmans Park when
the two transmitters finish their tests.
The inaugural speech will probably be
made by the Postmaster -General.

0000
Synthetic Echo.

Have you noticed an increase in the
echo effect in the Savoy Hill studios
during the past week or two? The engi-
neers are introducing more " synthetic
echo " with orchestral -transmissions, and
many letters of approval have already

Wh'ehoo
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By our Special Correspondent.

been received. Hilversum and Radio Tou-
louse both make good use of artificial
echo.

0 0

The Millionth Oscillator.
What a world of drama lies behind the

disclosure that Savoy Hill has nearly ex-
hausted its stack of anti -oscillation
pamphlets. I hear that the original print-
ing order was for one million copies.

Instead of ordering a reprint, the
B.B.C. has decided to prepare an entirely
new edition, in which the experience of
a million howls will form the basis of an
appeal more moving than soothing.
........................................................................................ -

FUTURE FEATURES.
London and Daventry (SXX).

Fssulay 2m).-Mozart and Haydn Con-
cert.

FEBRUARY 3RD.-Concert relayed fromFrankfurt.
FEBRUARY 5TH.-Symphony concert re-

. layed from Queen's Hall.
FEBRUARY 7TH.-` Warren Hastings," a

play by Feuchtwanger.
FEBRUARY 8TH.-Running commentary on

Arsenal v. Everton football match,
relayed from Ilighbury.
_Daventry Experimental (5GB).

FEBRUARY Sum-Concert of contemporary
music.

FEBRUARY 4m.-Fireside songs.
FEBRUARY 6TH.-" Warren Hastings," a

Play by Feuchtwanger.
FEBRUARY 7TH.-" Sax -Appeal," a saga of

syncopation.
FEBRUARY 8TH.-" Witch Wife," a drama

by Michael Hogan and Mabel Con-
standuros; and " The Crossing," a
play by Holt Marvell and Cyril
Lister.

Cardiff.
FEBRUARY 6T11.-" Tywyddrdiff Mawr " (Heavy

Weather), a progiamibe with sea
shanties, by Hilda H. Isaacs.

FEBRUARY 8TH.-Operatic concert relayed
from City Hall, Cardiff.

' Manchester.
FEBRUARY 2ND.-Mendelssohn concert.
FEBRUARY 8111.-" A Matter of Policy," a

play by Gordon Phillips.
Glasgow.

FEBRUARY 8TH.-A " Scott " programme.
Belfast.

FEBRUARY 7TH.-Orchestral concert re-
layed from 'Ulster Kali, Belfast.

FEBRUARY 8TH.-Running commentary on
Rugby International football match,
Ireland. v. England, relayed from
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The World Broadcast.
If, in an ordinary day, we flitted from

one station to another all over the globe
and heard the same transmission all the
time, we should either curse the set or
take a strong restorative. Last week it
was different. During the broadcast of
the Naval Disarmament 'Conference it
would have been possible to hear the
speeches from nearly two hundred
stations. Of these nearly a hundred
and fifty were in the U.S.A. and Canada.

0000
A Short-wave Triumph.

The honours go to 5SW. Several
stations on the Continent which had
arranged to take the broadcast by land -
line chose the less expensive but equally
efficient method of tuning in Chelmsford.
Among the stations which preferred this
method were Turin, Naples, Stockholm, -
and Vienna, the last two starting with
land -line, but resorting to 5SW because
the transmission was better.

0000
The Australian Beam,

There was also the " hush-hush " relay
to Australia by means of the new tele-
phony beam, which has not yet been put
into public service. This was moderately
successful.

Last week should. certainly go down in
wireless history as the occasion of the first
real " world -broadcast. "

0000
Why Not a Carillon Recital?

It seems a pity that the B.B.C. cannot
be persuaded to broadcast a recital on the
New Zealand War Memorial Carillon now
temporarily erected in Hyde Park. A
Savoy Hill official tells me that the pro-
pOsal hrs been rejected because the caril-
lon was broadcast from the North-East
Coast Exhibition, but the excuse seems
inadequate. Apart from the fact that caril-
lon music broadcasts extraordinarily well,
the B.B.C. might remember that the re-
pertoire of available selections is fairly
extensive, and there would be no neces-
sity to repeat the pieces already heard.

0000
New Series of National Programmes.

The first of the 1930 National pro-
grammes, to be broadcast on February 6,
will consist of a tribute to France. Other
countries to figure in the series later will
be Belgium, Czecho-Slovakia, Holland,
Italy, Poland and Sweden.

Women M.P.s at the Microphone.
" The Week in Westminster " will be

described in a series of broadcasts from
2L0, starting on February 5. The three
M.P.s who will be responsible for de-
scribing what Parliament is doing, turn
and turn about, are Miss Ellen Wilkinson,
Lady Astor and Miss Megan Lloyd
George.

A 34
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ONDENCE-
The Editor does not hold hirgself responsible for the opinions

of his Correspondents.
Correspondence should be addressed to the Editbr, "The Wireless World," Dorset House,

Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

WIRELESS LICENCE SCANDAL.
Sir,-I strongly disapprove of your article on the so-called

" Wireless Licence Scandal," and fail to see why the tenants
-of the luxury flats should not have cheap wifeless, if legally
entitled to it, without your communistic sob -stuff being slung at
them !

In any -case the tenants of these flats are probably paying
several thousands of pounds in taxation compared with the
cottager-who is probably on the " dole " ! BM/ K. V. O.

London, W.C.1.

Sir,-Very pleased with "Editorial " in January 15th
issue of The Wireless World. Gratifying to know that the
Editor has such an eagle eye for an " injustice," and is broad-
minded enough to give prominence to such a scandal in a

technical journal. One of the roots of war is man's injustice to
man. It is difficult to comprehend the mentality of people who
will corner and violate the spirit of an Act. I suppose they
would politely term it good business. Business is so often akin
to charity; begins at home and covers a multitude, etc. The
worst of it all is that so much good business savours of
injustice, but is not brought to the light of day.

Wishing The Wireless World continued success.
Chatham. H. R. G. FORSTER

THE P.M.G. EXPLAINS.
Sir,-The Postmaster -General's attention has been called to

an article which appears on page 59 of the issue of The Wireless
lVorld d'ated January 15th, entitled a " Wireless Licence
Scandal," and he desires me to inform you that the statement
in the daily Press to which you refer in the third paragraph is
inaccurate. No change has been made in the Post Office rules
relating 'to wireless licences for apartment houses and fiats.

G.P.O., London. W. E. WESTON,
For the Secretary,

REJECTOR CIRCUIT.
Sir,-Selectivity and quality of reproduction are seldom

synonymous yet, and as one of, the best known makers of
sets can apparently do no better than provide three independent
variables at the H.F. end, adjustment of any of which capsizes
the lot, I send you this sketch of an arrangement which, though
it contains much that is old, has the merit that it is easy to
operate, needs no screening or decoupling gadgets, hairbreadth
tuning, or even geared condensers, and, 'whilst amply sensitive,
gives good reproduction with freedom from interference.

Neglecting the rejector unit for a moment, which we will
suppose. is disconnected by its switch above E on the left,
the H.F. part consists of a straightforward arrangement of
tuned anode with a tiny condenser between the aerial and the
grid end of the variometer, which latter is used because, in
conjunction with the variable condenser, it facilitates control
of the waveform in the grid circuit, and can be adjusted so
that the resonance curve will embrace the side bands. The
tuned anode inductance can be damped by the variable gridleak
across it, so that the H.F. valve will not oscillate, and this
provides an easy control which introduces no distortion.
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To tune in (rejector out of circuit), one sets the small aerial
to grid condenser (Formodenser) at a small value 'near its
minimum, and adjusts the previously calibrated tuned anode
circuit, next bringing the grid circuit into resonance. The
Formodenser should be set so that signals are about half as
loud as could be obtained if it were ,not in circuit. Then the
rejector switch is closed and the rejector brought into resonance,
which can be done without upsetting the grid tuning at all,
when the signals will greatly increase in strength.

We now have a loose coupled aerial system in which the
coupling unit is the small condenser, with all the advantages of
'loose coupling, none of the drawbacks of inductive coupling,
the beneficial double hump resonance curve to include the side
bands, combined with unusual freedom from interference. But
it is useless to expect such results unless the rejector is made
up on proper rejector lines, with exceedingly low resistance,
unless reaction is to be tiled, when we come to the Hinton
rejector principle.

The theory of the rejecter is well expounded in the Admiralty
Handbook for Wireless Telegraphy (pp. 152-157), 1925 edition,
and may 'be summarised by saying that the non -resonant fre-
quencies are more readily drained away from the aerial as C
becomes larger while L decreases, but that the voltage across
the rejector falls somewhat as L decreases, all .proVided that
the resistance is exceedingly low. 'The rejector inductance

N. 4.
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should be made -of something like copper strip, and the con-
denser should have definitely low resistance connections, par-
ticularly to the rotor, and the leadS to the inductance should
be of heavy flex.

As a guide to the ratio of L and C, for the region 2L0 to
Budapest, C can be increased to one -sixth of LC without
undue clipping of the side bands, because of the double hump
due to the coupling, but this takes us beyond any selectivity
usually needed. It will be noted that the aerial capacity acts
in parallel with the rejector condenser, and further, that, since
the path to earth is so easy for non -resonant frequencies, neither
they nor mush get into the grid coil. I can, however, give
no guarantee that in this part of the country our enthusiastic
friend FFB (Boulogne) will not force the set once in a way.
Such a rejector can be readily applied to any set as a separate
unit provided that no inductive coupling is made with the set
components. WM. A. RICHARDSON.

Ashford, Kent.
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IN SEARCH OF QUALITY.
Sir,-Let us congratulate Mr. Bertram Munn for his

courageous article " In Search of Quality," even though we
may not agree with his hearty condemnation of -our particular
pet-the moving coil. Nothing will convince me that the repro-
duction with his present unit is superior to a really good
Moving coil with an appropriate amplifier behind it, but un-
doubtedly his castigations of the average M.C. are well merited.
There is, Mr. Munn, such a thing as a moving -coil speaker
that does not thud.

But this letter is meant to be helpful and is prompted by
Mr. Munn's penultimate paragraph, wherein he realises that his
unit is not beyond reproach. Actually I am wondering if he has
heard of the Western Electric 555W receiver. Moving -coil
cone enthusiast that I am, I must admit that this unit on a
large logarithmic born beats the cone type easily. Added to
which it is more efficient. But there are sundry snags : (1) I
do not know if they are easily obtained, (2) they are probably
expensive, judging by the workmanship, (3) the field eats up
14 amps. at 7 waits, and (4) an output transformer would be
required, the impedance being 15 ohms. And I hope that Mr.
Munn will pardon me if I suggest that his horn would hardly
do it full justice-the firm use a 14ft. horn cutting off at 57

On reading this over I am afraid that it does not sound so
helpful as it was intended to be, but I am sure that Mr. Munn
would find that the results obtained would more than counter-
balance the snags mentioned.

Incidentally, there was an article in The Wireless World
about two months ago describing the fitting of such a unit
on a horn some 25ft. long ! R. C. PLAYER.

Worcestershire.

B.B.C. TRANSMISSIONS.
Sir,-The trouble with the "Look to your set" type of apolo-

gists for the shortcomings of the B.B.C. transmissions is that
they seem to be as deal to argument as they appear to be deaf
to the imperfections of wireless. They ignore the fact which so
many of us experience, namely, that, given a constant instrument
at the receiving end, the quality of the sounds emitted 'by that
instrument varies very considerably even when they are caused
by the same transmitter on the same evening.

Speaking for myself, let me say that I am very conscious of
the imperfections of my receiver, though it happens to include
a liberal H.F. input to a diode rectifier, a resistance -coupled
L.F. amplifier, L.S.5A output valve with 350 volts on its
plate, a M.C. loud speaker and most, if not all, other modern
improveirnents; and though some of my undiscriminating friends
are kind enough to say that it gives results just like " the real
thing."

The receiver, like all others, is undoubtedly imperfect. But
that is really wide of the mark.

The point is that no receiver can, to take a striking example,
accentuate the sibilants at one moment and almost entirely omit
them the next, if that receiver remains unaltered. The fault
must lie somewhere in the transmitting end; and, whilst the
B.B.C. devote such a great- deal of space in their publications
to criticisms of their programmes, they give so very little space to
criticisms of their transmissions from the technical point of
view.

No doubt, as has been pointed out, faults at the transmitting
end are often directly due to what one may call faulty wireless
technique on the part of the various artists, or to errors of
judgment in the control room. Artists who, so to speak, hurl
their stuff at the microphone " come through " badly, whilst
others who know how to humour the instrument come through
far better. And the gentleman in the control room sometimes
pushes something which, I take it, corresponds to a joy -stick
forwards when he ought to push it back, and vice versa. But
what does all this really show?

Surely no more than that the wireless transmitter, even at
its best, is an imperfect instrument. And that is just the point
which those of us who' do not think that finality has been
reached at the transmitting end are trying to make.

That all is not really perfect at the transmitting end is surely
clear from the following quotation from the B.B.C. Year Book,
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p. 65 (the italics are mine) :-" The microphone and the loud
speaker continue to be the weakest links in all the long chain
between artist and listener. The B.B.C., however, can record
an advance in microphone design. A high quality capacity
microphone has passed several severe tests and looks like being
a standard for most studio work. The simpler and more robust
carbon microphone must still carry the load of outside broad-
casts, cruder transmissions, and so on, for some time to come."

-From which it seems fair to conclude that even the most up-
to-date microphone has its failings and that the " cruder "
carbon microphone is responsible for at least some of the dister-
tion which those of us who have ears to hear with -so often
notice.

But why, one wonders, is information of this kind tucked
away in a publication which appears but once a year, and why
is it so very meagre as regards details? The B.B.C. trans-
missions are, in general, so good that surely the B.B.C. them-
selves can well afford to publish more information about them
and more -fair criticism of .them? If this were the case, then
we at our end would be in a far better position to " look to
our sets " and correct as far as we can such failings as are
there. E. C. RICHARDSON.

Sir,-I must reply to Mr. A. Gregson, of Bolton. I have
heard fifty-nine stations on my set (not all at once), and,
without any doubt whatever, Manchester has the other fifty-
eight beaten to a standstill when it comes to quality.

Blackpool. " POLAR."

GRAMOPHONE SPEED TESTER.
Sir,-Your gramophone speed tester is a most useful accessory.
The supply here is 200 v. 100

cycles, and, as there are many
here who will no doubt like the
advantages without having to
draw up a fresh disc, perhaps
you would publish the enclosed
diagram, which enables it to be
used without any further
trouble.

No damage is done to the
battery, which can be connected
either way round.

Impulses are passed one way
Bournemouth,

only, giving a 50 -cycle effect.
J. P. J. CHAPMAN.

RECEPTION OF CONTINENTAL STATIONS.
Sir,-With regard to the " Regional Scheme," " Reception

of Continental Stations," and " The Thirst for Power," I
should like to contribute some observations. Each country has
its regional scheme. Warsaw, our capital, now has a station work-
ing with 12 kW. which in the near future will be 120 kW: In
a week or so we are to have l.Z kW. local stations working on
218 metres. Everything is done for the crystal set user and to
cater more and more for such listeners. Bid in your country,
where crystal users are in a minority, there is no reason to
"elect so many powerful stations as 5XX, 5G -B, and the new -2L0.

-

I, personally, am very pleased that the power of 2L0 is so
strong that I can receive it at 11 p.m. on a one -valve Reinartz
set in Warsaw, but it is a pity that it very often interferes with
Graz, and then it is no pleasure to listen to Brookmans Park.
I would like to appeal to all {Fireless World readers to consider
which foreign stations are worth listening to and make a record
of them. After obtaining such material all European -radio
editors might collect it and send it to the next international
radio conference with the listeners' requests that the _selected
stations might get more consideration in the ether. In this
way it should be possible to increase the power of selected
stations and minimise interference. According to the " Regional
Scheme " I believe it is far better to erect many kW. stations
on the same wavelength than a few powerful stations. Listen-
ing sometimes on Berlin's common wavelength I can say from
experience that distant reception is quite possible with very
slight marring. In the selection of stations I would suggest
as a standar.d the use of .1SG-V-2 sets.

M. S. MARCINKOWSKI.
A 36
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A selection of queries of general
interest is dealt with below, in some
cases at greater length than would be

possible in a letter.

'' The Wireless World " Supplies a Free Service of Technical Information.

Lost Volts.
The screening grid of my 1-v-1 receiver

is fei through a 1,000 -ohm decoupling
resistance. In determining the cor-
rect point on the H.T. battery to
which the lead feeding this circuit
should be connected, is it necessary
to take into account the voltage ab-
sorbed in th.e resistance?

A. C. P.
Practi,mlly speaking, no. Assuming a

screening grid current of 0.5- milliamp.,
0.5 volt only will be " dropped " in the
resistance.

0.3 0 0

Gramophone Speed Indicator.
Can you supply data for making an in-,

dicator on the lines described in your
issue of January 8th, but modified to
suit a 40 -cycle supply? M. F. P.

The number of black lines required
on the stroboscopic disc is arrived at
by multiplying the A.C. frequency by
120 and dividing by the required r.p.m.
of the gramophone turntable. This cal-
culation will reveal that 60 bars will be
needed on the disc when running at
80 r.p.m. and used with a 40 -cycle
supply. For 78 :end 79 r.p.m. the rela-
tionship between frequency of supply
and revolutions per minute is not an
exact quantity.

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. 4 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.F.
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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The Output Filter as an Aid to Stability.
Is it correct to assume that an .output

filter will tend to prevent L.P. oseil-
lation.and motor -booting in a receirer
fed from an eliminator or from a
battery with, a high internal- resis-
tance? E. M. N.

Yes. As compared with the more usual
practice of connecting the loud speaker
direct in the anode circuit of the output
valve, the use of a filter confers an impor-
tant advantage, because its inclusion tends
to deflect the audio -frequency component
from _any resistance or impedance in the
common anode Circuit.

0 0 0 0

Another. Harassed Parent.
Inspired by your reply to " T. S. W."

in the " headers' Problems" section
of your issue for December 25th,, I
have been trying to connect a micro-
phone in the detector grid circuit of
my " Everyman Pour " receiver (re-
vised circuit, as . described in the
fourth edition of the booklet). Un-
fortunately, this addition results in
instability over a good- deal of the
tuning scale unless the H.P. valve
filament is dimmed considerably; for
local station' reception this is not a
serious drawbaek, but it is rather in-
convenient to have to disconnect the
microphone transformer when dis-
tant stations are to be received.

Can you give me any hints as to
haw the trouble may be overcome,
and at the same time suggest a
method of using the L.T. battery of
the set for supplying current to the
microphone circuit-if this is pos-
sible, as I believe it is?

' W. .B. B.
It is not unusual to find that the addi-

tion of 'any extra wiring in the detector
grid circuit Will bring about instability
unless all the leads are kept very short,
and in the first place we would- suggest
that you should try to improve matters
in this respect.

Perhaps it would be as well to adopt
the arrangement shown in Fig. 1; this
includes an arrangement of non -
inductive resistances and a by-pass con-
denser which will tend to pitevent the
development of H.F. potentials at;
points where they may be passed back
by stray inductive or capacitative- coup-

lings to the grid circuit, If possible,
we recommend you to earth the core
and metal shroud (if any) of the micro-
phone transformer. The by-pass con-
denser, given as 0.002 mfd., should be
as large as it is possible to make it with-
out bringing about too serious a reduc-
tion of microphone signal strength.

How to introduce a microphone into the
detector circuit of the " Everyman Four."

The ,low-tension battery may be used
in the manner indicated for supplying
the microphone circuit; it should be
pointed out that, if necessary, a series
resistance may be inserted in order to
reduce the flow of current.300

Station -to -Station Switching.
Will you please tell me if it would be pos-

sible to adapt the method of tuning
(with, fixed coils and semi -variable
condensers) included in the " Twin -
Station 'Two" for reception of the
two Daventry stations? W. T. R.

This method is not applicable to the
design of a set intended to receive two
transmissions of widely divergent wave-
length. To attain this object with a
switch change -over it is, practically
speaking, necessary to duplicate both the
coils and condensers.
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.Switched Neutralised H.F. Amplifiers.
rom statements made from time to time in

" The Wireless World," I gather that
it is by 10 means easy to apply the
principle of waveband switching to a
neutralised H.F. amplifier. Will you
please tell me if a practical design of
a receiver including this arrangement
has been published? C. D. N.

As you suggest, it is rather difficult to
introduce. a switching scheme into an
amplifier of this sort, partly because it is
necessary to make provision for changing
over at least three circuits-primary,
secondary and neutralising. Troubles are
most .likely to be encountered when one
is aiming at high efficiency on both
medium and long wavebands.' The prob-
lem could be simplified a good deal if one
were content with comparatively low
amplification on, say, the long waveband.

A receiver with neutralised H.F. ampli-
fication (three -electrode valve) was de-
scribed in our issues of July 4th and July
11th, 1928.

0 0 0 0

" A Quality Receiver."
I live almost exactly mid way between

the London and Daventry stations;
taking into account the compara-
ticely high power of these trans -
M15810713, do you consider that the
receiver shown in Circuit No. 3 of
" The Wireless World Diary " for
1930 would be sufficiently sensitive
for the reception of these trans-
missions?

I f it is considered that more ampli-
fication is necessary, I take it that
a neutralised triode would provide
all that is necessary, and should
like to have a circuit diagram show-
ing the modifications necessary to
this receiver, plus an added separ-
ately tuned aerial circuit.

T. D. B.
In our opinion it would be unwise to

expect this comparatively insensitive
receiver as it stands to provide suffi-

FOREIGN BROADCAST GUIDE.

MOSCOW-POPOFF
(Russia).

Approximate Geographical Position: 55°
42' N. 37° 39' E.

Approximate air line from London : 1,552
miles.

Wavelength 1,103 m. Frequency 272 kc.
Power 40 kW.

Time: Eastern European (two hours in ad-
vance of G.M.T.).
Standard Daily Transmissions.

14.30 - 16.00 G.M.T. musical concert
(Wednesdays : 16.00-18.30). 18.00 or
18.30 relays of other Russian stations, or
foreign programmes. Tuesdays : gives
own studio programme, and dance music
at 21.00

Man and woman announcers. Call (phone-
tic): Sloo-schah-eetee (twice), sdie G000reet
Moskva Popov. Between items : Govoreet
Moskva Radio Central.

Closes down with words: Das-vee-dan-yee
spak-on-yee-notch (au revoir, good night).

ciently strong 'signals from the stations
whose programmes are required, and we
feel sure it would ,be best and safest to
add au H.F. stage-which, as you sug-
gest, may be of the low -gain variety.
It is assumed that the long -wave
Daventry transmission will riot be re-
quired, so the design may be simplified
accordingly.

The circuit diagram for 'which you
ask is given in Fig. 2; for, the sake of
completness, we have added the L.F.
amplifying portion of it, and have in-.
eluded capacity -controlled aerial coup-
ling, as this arrangement is both simple
and adequate.

ee"
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Absorbing Surplus Voltage.
Is there any limit to the voltage that can

be safely absorbed by a resistance
inserted in series with the anode of
an amplifying valve? In my own
particular case I wish to reduce a
voltage of 450 to 150. volts-the
Maximum specified by the makers of
the valve. E. T. H.

In this case it should be quite in order
to insert a series resistance' (of a value
depending, of coarse, on the current con-
sumed by the valve). It is safe enough
to do this when dealing with an amplify-'
ing valve, but it would hardly be wise
in the case of an anode bend detector, of
which the mean anode current varies with
impressed signal voltages.

Accumulator Charging at Home.
1 estimate that a 600 -watt lamp would

be required to pass the necessary
current for charging my L.7'. accu-
mulator from the D.C. mains supply.
It is understood that lamps of ap-
proximately this wattage can be ob-
tained, but they are very expensive,
and I am inclined- to think that in
this, case some other form of resist-
ance Would be much better. Will
you please give me your advice?

E. R.
Although lamps will serve as voltage -

reducing resistances, it is hardly recom-
mended that they should be used when
a heavy current is to be passed, but it
may be pointed out that in your case
there is no need to use a single expensive
lamp of the full' required wattage. It,
would be More economical to employ a
number of cheap carbon filament lamps
connected in pas allel.

Perhaps your Lest plan is to use a
" bowl heater " or similar appliance.
These are not very costly, and in many
cases the heat given off may be used to
advantage, thus offsetting the usually
heavy cost of charging low-tension accu- 
mulators from a D.C. supply

Fig. 2.-A " Wireless World Diary" circuit with two low -gain L.P. stages, modified by the addition of an H.F. amplifying valve.
A 38
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1

3 HOURS

- 300 MILES!
10,000 FEET UP! Giant Air Liner roars

through clouds. Airport wirelesses warn-

ing -"Fog over French Coast." 'Plane

in constant touch - receiving orders,

reporting weather conditions - through

Marconi Valves. All Imperial Airways

machines are fitted with Marconi Valves.

So is Croydon Control Tower. All British

Broadcasting Stations . . . all Trinity

House lightships . . . all Trinity House

beacon stations . . . most British passen-

ger ships . . . use Marconi Valves. For

their reliability. For their long life. For

their wide range.

A In cases like these,

token unfailing efficiency is essential, men

insist on Marconi Valves

FIT

MARCONI VALVES
TO YOUR RADIO SET
Give you clearer tone, greater volume, longer

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

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

A39 Advertisemewts for " The Wireless World" are way 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 are 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 particular
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 DO---- payable to ILIFFE.e.& SONS Ltd., and crossed --- Notes 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 may be

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. coo, c/o " The Wireless World,"
DorSet House, 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."

M.- 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 r/- is charged ; on
transactions over £ro and under £50, the fee is 2/6; over
£50, 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 Iliffe & 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 licensed 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.

I)
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ADVERTISEMENTS.

ALL WIRELESS
WORLD COILS

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

5X 37/6 set
METAL CABINETS 38/6 to 46/6
54" DRUM DIALS with Escutcheons .. 1518
WAVE TRAP, Litz Wire 10/6 each

81WhaelessCa
2, 3, 8c 4, Athelstan3 Mews,

Stroud Green Road, N.4.

Archway 169s

"END OF YEAR CLEARING!"

APPLEBY'
F°11 BARGAINS WATeli pjdr;on

THE MISCELLANEOUS COLUMNS THIS MONTH, 8829 13

For Modern High-grade Material Only.
'CHAPEL ST., LONDON, N.W.1

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

THE GREAT DEMAND.
for C.D.M. components has
compelled larger premises
to be taken. When sending
for goods, please note new
address, to save delay.

C .D .M. H.F. CHOKES, suitable oil
15 to 2,000 metres, 5/- and 4/- each.
MOTORBOATING STOPPER - 7/- each.
FIXED MICA CONDENSERS.

'00005 to '002 - - -

0025 to '006 - - -

'0i
C.D.M. DUONATOR.

.0003 and 2 meg. combined - 2/- each.
WAVE TRAP - - - 7/6 each.
REJECTOR - - - 8/6
RESISTORS, all prices upon application.

C. D. MELHUISH
NEW ADDRESS:

MAXWELL WORKS,
Conewood St., Highbury, London, N.5

10'-

1/3 each.
1/9
2/9

RENOWNED for SILENCE
1 11.041IA

'011 AND

111508;
RELIABILITY$ $ _ 11.17.6 to £6.0.0

110113 PHILIPSON & Co., Ltd.,
PRONE: Radio Engineers,

BOLTON 2038. ASTLEY BRIDGE, BOLTON.

DEPOSIT
SECURES.

Mention of " The Wireless World," when

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

Doctors. -Read advertisement under Miscellaneous.
;0264

FERR ANTI 5 -valve, push-pull amplifier, twin turn-
tables, Magnavox Speaker on 3ft. baffle, all new;

cost £56, accept £30; delivered within 100 miles.-
Bradford, Entertainer; Whitchurch, Bristol. [7943

T.H. Senior R.E. Amplifier, mahogany case, costB £45, accept £20; also Burndept Screened Four,
as new, £12.-Box 4605, eio The Wireless World. [8056

METRO Vick 5 -valve Set, switch 4 valves, new 2 volt
valves, 3 super power, also 5 -6 -volt valves included',

2 coil boxes, long and medium waves, good condition; -
cost £35, accept best offer over £8. -Smart, 30, Treen
Av., Barnes, S.W.13. Tel.: Putney 4050. [8053
5 -VALVE Solodyne, complete, 2 spare valves, 180v.

H.T., 6v. L.T. accumulators, Western Electric
Moving coil speaker; sacrifice, £25.-Lloyd, 9, Primrose
Mansions, S.W.11. [8052

METRO Vick 3 -valve Set (V.2R.C.), complete, with
accumulator, 2 60 -volt H.T. batteries, Amplion

horn unit, type A.R.39; £3, post extra.-Watts, 1, Elton
Rd., (Entrance Elmdale), Tyndall's Park, Bristol. [8049

EXPENSIVE Ex Government Testing Set, in maho-
gany cabinet, with box of shunts, measures, voltage

resistance, and current; cost £25,, offered for £615;
approval, deposit -Owen, Wireless Works, Hodnet,
Salop. [8046

BARGAIN. -Ready Radio portable screened grid 4-
valve set, in beautiful mahogany cabinet, as new,

£2211, accept £10/10; also Blue Spot 66K, assembled
with Squire cradle in mahogany cabinet, not used,
£21216.-E. A. Barker, 91, Hounsditeh, 11.0.3. [8044

VALVE Short Wave and Broadcast Receiver, com-
plete, walnut cabinet, balanced armature speaker,

'phones, Jack switching, new valves, batteries, etc.;
£10.-Below.

BOWYER LOWE 7-vave Snperhet, folding frame, 2
sets of valves; what oftersF-Bloom, Fire Station,

Letchworth. [8037
ECOPHONE 2 -valve Cabinet, H.F. and D., D.E.

1.-.11 valves, coils Gecophono amplifier, 2 -stage L.F.
D.E.R. valves, plug adaptors, 3 pairs 'phones, phone
disc, board; 5 guineas lot.-Pringle, 420, Main Rd.
Darnall. [8036

ALL Mains Gambrell A.0., 4 -valve; £15 (cost £42).-
S.M.D., 2, Bucknall St., W.0.2. [8032

MIILLARD 3 -valve Screened Grid, set in fine maho-
gany cabinet, enclosing H.T. batteries and L.P.

accumulators, almost new; 10 guineas, or neer offer.-
Box 4553, c/o The Wireless World. [8024

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 pan., or particu-
lars sent on receipt of stamped addressed envelope. -
G. Hodgson, 53, 'Windsor House, Victoria St., West-
minster. [7971

GRAMOPHONE Amplifiers and McMichael Portable
Sets Lent on Hire; sets modernised, installed and

maintained.-Alexander Black, The Wireless Doctor, 55,
Ebury St, S.W.1, Sloane 1555. [0328

NATIONAL Portable, just overhauled by makers, new
batteries, perfect tone; £8.-BM/BRIER, London,

W.C.1. [8041

WE Offer You the. Following Inducements to Pur-
chase Your New Receiver or Other Apparatus

from no.
FIRSTLY.-Unbiassed advice. The Principal of thefirm 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.C., 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 ns a list of your old
apparatus, or, better still, send us the apparatus, and
state your new requirement We will then make our
offer for your goods, and if you do not approve, which
is unlikely, we will return the parcel, carriage paid.
YE You are in Doubt as to the Make of Receiver or
A- other Apparatus you should Purchase, write to
us, 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, Fishergate, '

Preston. Tel. : 1364. [0226
SIMMONDS BROS.-Receivers constructed to yourown 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.,
Smethwick. - [5882

THREE2 -valve Sets, £3 each; four 3 -valve sets,
£4 each; three 5 -valve portables, £8 each; new

and ready to switch on; guaranteed; many other bar-
gains while they last.-Adams, 48, Tyrwhitt

[8075,

writing to advertisers, will ensure prompt attention. A40
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Receivers for Sale.-Contd.
6 -VALVE Fada Special; £5.-Goodmens, 27, Par-

ringdon St., E.C.4. [8099

3 -VALVE A.C. Mains, both wavelengths, suitably
selective for close to Brookmans Park, mahogany

case; selling account getting larger set -Box 4615,
c/o The Wireless World. [8112

FLAT -DWELLERS' Three, all mains, complete set
Parts as specified, including box, valves, etc.;

cost. £20, £12, no offers.-Box 4614, c/o The Wire-
less World. [8104

3 -VALVE
Set, with Osram P.240, Exide H.T. 120

volts, and Trickle charger (220s.), Erliswan

speaker, set in mahogany dome top cabinet with
doors; G.B. and Exide L.T.; £10; vendor building
main* set.-Bryant, 2, South Ridgway Place, Wimble-
don, S.W.19. [8092

ZENITH American 6-yalve Neutrodyne, with valves,
perfect, single control, 35 stations; £8.-2a,

Salisbury Rd., Seven Kings, Essex. [8088

3 -VALVE Portable, £4/15; suitcase 5 -valve, £6;
both complete, perfect, guaranteed.-Harris, 8,

'Rusham Rd., London, S.W.12. [8083

SUPERHETERODYNE.-Igranic Superhet., 6 valves,
f -v with additional LIT, unit, 7 valves in all, com-
plete with all valves,* frame aerial, etc., perfect con-
dition, fully licensed; genuine bargain, £10, or near
offer considered.-Burbridge, Timm scombe," Soli-

hull. [8072

McMICHAEL S.V. suitcase Portable, as. new, new
batteries; 18 guineas, cost 28 guineas. -,Box

4613, c/o The Wireless World. [8069

PHILIPS 3 -valve Set, A.C. eliminator, 200-250
volts, Philips cone speaker, equal new, very

_icheap, what offers? Also Magnavox moving coil horn
speaker, with A.C. rectifier.-C. R., 21, Highbury
Quadrant, N.5. North 1508.. [8063

PHILIPS All Electric 3 -valve Set, also Celestion
C12, just new; for quick sale £20, or nearest

offer.-McEwen, 17, Craven Rd., W.2. [8062

TT ACYON 5 -valve Portable, 30 guineas, just over-
hauled by Halcyon; Celestion speaker, perfect,

£14/10.-4, Brecon Rd., Handsworth, Birmingham.
[8090

ACCUMULATOR HIRE.
DON'T Buy Accumulators or Dry Batteries, join our

C.A.V. lOw. and high-tension accumulator hire
service, the largest and best in London, better and
cheaper reception with no trouble; regular deliveries
within 12 miles of Charing Cross; no deposit,. payment
on each delivery or by quarterly subscription; over

10,000 satisfied users; explanatory folder post free;
'phone or write to-day.-Radio Service (London), Ltd.,

Av., N.W.5. 'Phone: North 0623-4-5. ,

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

(5 mile radius). -98, Cherry Orchard Rd., Croy-

don: [6374

BATTERIES.

WET H.T. Replacements-Sacs (rapped or un-
capped), highest grade, No. 1, 10d. per doz.; No.

2, 1/9 per doz.-See below.
ZINCS.-Best quality (wired), No. 1, 8d. per doz.;

No. 2, 9d. per doz.; orders valued 51- carriage
NM, otherwise 6d. for postage.-British Battery Co.,
Clarendon Rd., Watford, Herts. [0258

FULLER H.T. Accumulators for Sale, owner changing
to mains; 120 volt 3 a.h., just overhauled by

makers, each cell air spaced and mounted in rubber
treated wood crates, 2v. tappings charged; inspection
Bristol-Offers to Box 4602, c/o The Wireless World.

[8058

CHARGERS AND ELIMINATORS.
TANTALUM and Lionium for A.O. Rectifiers; make

up your own inexpensive chargers; blue prints
for T. and L.T., 1/- each; Lionium electrodes fitted
with terminals, 2-3 amps. and 5-8 amps.-Blackwell's
Metallurgical Works, Ltd., Spelre Rd. Works, Garston,
Liverpool 'Phone: Garston 980 (2 lines). [6282

PHILIPSON'S Safety High Tension Battery Elimi-
nators.

10/- Down andthe Balance infinestEasy Monthly
high tensiononhtiv

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.0.5 14/1716, A.C.7 £311716, complete with
full wave, rectifiers; D.C.4 37/6, D.C.5 45/-.

ALL Models Obtained for 10/- Deposit; take advan-
tage of this and get constant high tension imme-

diately.
WRITE for Our Booklet, " Radio Power " to

Philipson and Co., Ltd., Radio Engineers, Astley
Bridge, Bolton. 'Phone: 2038. 'Grams: Safety, Bolton.
Est. over 50 years. [0318

CHEBROS.-Ohebros for all types of transformers
and chokes, high grade instruments at a very

moderate price; enquiries invited. --Chester Bros., 244,
Dalston Lane, London, E.8. [5290 Advt. of JACKSO.Y

LONDON, S.E.1.

AAI Advertisements for " The Wireless World" are only

Fitt ed with
Slow Motion
Control, Ba 11
Bearings, Jar -
tail Connection
and Hard Alu-
minium Vanes.
Supplied com-
plete with knob,
pointer and
,eale.

Sensational"
describes t his
new J.B. C o n -
denser, since it
takes up little
more room thana match box
while retaining all
the features_of the
largest and finestinstruments.
Highly efficient
and reliable under
all conditions.

J.B.
" TINY"

CONDENSER
Prices :

-0005 0003
1 010 9'6
-0002 -0001

9'- 816

BROS-,

Chargers and Eliminators.-Contd.
TRANSFORMERS and Chokes for Battery Elimina-

tors and for all wireless purposes, receiving or
transmitting; enquiries invited.-Chester Bros., 244,

_Halston Lane, London, E.S. (7587

SECOND-HAND Philips's Rectifier for Sale, 190-200
volts, 40-100 cycles, complete, perfect condition;

Z2.-May be seen at 24, Connaught Av., East Sheen,
S.W.14. [8039

VALLEY A.C. Charger, H.T. and L.T.; -£2110.-
Scott,, 10, East Parade, Ilkley [8051

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

QAVAGE'S.-Transforiner laminations and bakelite.
flaJ - iishto.bbins; intending home constructors should write

SAVAGE'S.-Reliable smoothing condensers, 1,000
volt D.C. test, 1 mfd., 21-; 2 mfd., 31-; 4 mfd.,

5/3; 500 volt D.O. teat, 1 mfd., 1/6; 2 nifd., 2/3;
4 mfd., 3/9.

SAVAGE'S.-Super smoothing and output chokes,
L./ many types available; write for list. ,

SAVAGE'S.-Mains transformers for Westinghouse
H.T.4 unit, 18/6; A3, 17/.; A4, 20/-.

SAVAGE'S.-Mains transformers for Westinghough
H.T.4, with additional winding, 4 volts 3 amps.,

23s.
SAVAGE'S.-Mains transformers V.T.31, 200-0-200
a_a3 anavvos,lts28610.. m/amps., 2+2 volts 2 amps., 2+2 volts

.SAVAGE'S.-Mains transformers V.T.35, 250-0-250
 volts 60 m /amps., 2+2 volts 1 amp., 2+2 volts

valve, m pg-I--3e volts
and, for

amp.,
automatically33/- .bias.ed super power

SAVAGE'S. -Mains transformer 500-Q-500 volts
120 m/amps., 3.75+3.75 volts 3 amps., 3+3 volts

3 amps., 2+2 volts 3 amps., 51/-. 
SAVAGE'S.-Mains transformers and power chokes

are carefully and- individually constructed from
first class materials with an exceptionally generous
margin of safety.
QAVAGE'S, 146, Bishopsgate, London, E.C.2. 'Phone:
K-7 Bishopsgate 6998.

IIADIELLE A. C. 200 -volt R.K. Model Eliminator,
1S, cost £13/13, perfect order, complete with rectify-
ing valves' £6.-11. Lousada, 9, Aubert Park, High -
bury, London. [8

O) H.T. Eliminator, IV20, variable and power19lIC
tappings, D.C. mains, unused prize; nearest offer

£2.-104, Fairmead Av., Westcliff-on-Sea. [8087

MAJESTIC Eliminator, input- 200-950/50 cycles,
output 200 volts, 30-35 ma.. 2 variables, 0-140;

cost £7/15, sacrifice, £3/17/6, plus carriage; wanting -
higher output -Whittle, 22, Luck Lane, HuddersEfi80e18d0.

IGRANIC 11.a. Unit and Auto Charger
practically new; cost £13/10, take £8.-Write Box

46, c/o 487, Finchley Rd., N.W.3:

CABINETS.

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0313

DIGBY'S. Cabinets.-Table models in solid oak and
mahogany; from 11/6 to 711-.

DIGBY'S Cabinets, fitted with Radian or Resiston
ebonite if required.

DIGBY'S
Cabinets.-Pedestal model, with separate

battery components; from 56/. to £12.
DIGBY'S Cabinets Made to Customer's Own Designs.

DIGBY'S Cabinets.-Write for new
catalogue-E. Digby, 9, The Oval, Hackney Rd.,

El. 'Phone: Bishopsgate 6453.

ARTCRAFT Radio :Cabinets; Britain's best value;
lowest -prices consistent with highest quality; illus-

trated list free from actual manufacturers.-Artclatt
Co., 156, Cherry Orchard Rd., Croydon. 'Phone: CroV-
doa 1981. [0040

KAY'S Cabinets, the greatest range of pedestal
cabinets in the kingdona; original creative designs

at prices 50h lower than elsewhere; quotations for
Specials by return; delivery at short notice guaran-
teed; moving coil, portable, baffle, vignette, radiogram°.
electric pick-up, television, etc.; illustrated lists tree.

- P16111P2a6s.anaynd-

Wireless Cabinet Manufacturer, Mount
London, N.17. 'Phone: Walthamstow

[7745

LILA RTyCJIn_ek.FT Radio Cabinets are Britain's Best
[0311

QIAGIITLY Soiled Large M.C. Cabinets, approx.
 18x18; from 17/6, usual price £2/2, upwards.
-Goodmans, 27, Farringdon St., E.C.4. [8096

VaA1110RAFT
Radio Cabinets are Britain's Best309

lue.

EVERYTHING
in Cabinets.-Iladio gramophone,

. £4115; sideboard radio gramophone, Z13/10;
speaker cabinets, from 9/6.-Baker, 407, Hackney -Rd.,

E.2 (8103

72 THOMAS' STREET,
*

A RTCRAFT Radio Cabinets are Britain'e Best

Telephone: Hop 1837.
galas.

E°31°accepted front we believe to be thoroughly reliable.m fi
ST,
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THE UNIVERSAL THREE

...the set
that can't be
improved!
At its introduction, farseeing
expirts acclaimed the Universal
Three a set that established
previously unapproached stan-
dards-above the mere vagaries
of fashion,lree from all amateurish
frills - that for the first time
reached the highest peakdn receiver
performance. 'I2 months of pro-
gress has proved them right.

So inspired was its conception, so
perfect its construction, that
to -day --just as it was originally
designed, without one single
alteration-theUniversalThreestill
stands alone, unique, unchallenged,
supreme in every detail of
performance.

For the " expert" amateur, the
man who wants-and can recog-
nise-the highest that radio can
give, the Universal Three is the
only satisfying set. A receiver on
which, after over 12 months'
progress and experiment, no im-
provement can be suggested,
d em ands your investigation.
11 rite for full details.

The
UNIVERSAL

THREE
15-2,o0o metres.

The most perfect
receiver yet de-
signed for Ultra
Short Wave,
Broadcast, and
Long Wave re-
ception. Includ-
ing Valves,
Coils and
Royalty.

£18 - - 0
We specialise in
a 1.1 apparatus
described in
" The Wireless

World."

Lists on
Application.

BURNE-JONES &u7-
296, Borough High St., London, S.E.I.

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.

POLAR
THE CONDENSER

WITH
WIDE TUNING

RANGE

_)l e it t i on

COILS, TRANSFORMERS, ETC.
1,000 -OHM Decoupling Resistances for " Wireless

World" Circuits; 1/6 each, post free.-Groves
Bros., St. Mary's Place, Shrewsbury. [7833

RADIOGRAPH.-W.W. coils, Record III, 35/-; new
Kilo-Mag Four, 33/-; S.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,

5d. per inch, slotting 1/6 extra.-Station Rd., Hands -
worth, Birmingham. " [7914

600 -OHM Decoupling Resistances for New Kilo -
mug 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 Place, Shrewsbury. [7832

.NEW Kilo-Mag Four Coils, 37/6.set; ebonite for-
-01 mers (slotted), for winding, 12/6 set of 3; all
post free; trade supplied:-Groves Bros., St. Mary's
Place, Shrewsbury. [7975

SDILHONDS BROS.-Berclif coils, Record Three, 501-
pair; new kilo-mag..four, 50/- set; foreign listeners

four, low, 30/ -;.long wave, 37/-; screened grid Regional,
40/-; Mallard 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 ("Wires
less Magazine 1, 65/9 set of 4, with bases; Titan unit;
15 if -; decoupling resistances, 600 ohm, 1/6. 1,000 ohm,
2/-; all " Wireless World" and similar coils in regular
production by the leading specialists; list free; trade
supplied.-Simmonds Bros., Shireland ltd., Smethwick.
TeL Smethwick 751. [6314

DYNAMOS, ETC.
-L Anode Converter, input 12v., output 300v. orM 6v. to 150v.; £3/10.-59, Wellesley Rd., W.4.

[8023

GRAMOPHONE PICK.UPS, ETC. ,
I. Parley, with Meltrope arm; 25/-;-approval-

-IA+ Redgewell, " Penrhyn," Chartfield Rd., Reigate,
Surrey. [8050

T.H. Pick-up, 30/-; General Electric Universal
-1- gramophone motor, little used, £4 /4.-Negus.
Queen's, Oxford. [8067
Tin ADIO-GRAMOPHONE, oak pedestal, screened
-1-11, grid three, self contained batteries, donble spring
motor; £18.-9, Palgrave Rd., Stamford Brook, W.12.

[8082

LOUD -SPEAKERS.
GREAT Bargains.
GREAT Bargains.

REAT Bargains-Epoch model. A moving coillJf 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, £412,
and £5/17/6, to clear at 50 / - 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, Si -
extra.
GREAT Bargains

E NJOY Marvellous Epoch Reproduction at
Ridiculous Cost; don't wait until they ire all

gone, but secure one immediately by writing, 'phoning,
telegraphing, or hurrying to Epoch, 3, Farringdon Av.,

[7077
EPOCH

EPOCH Speakers by Deferred payments.

EPOCH.
EPOCH Speakers by Deferred payments.

E POCH 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.
EPOCII.

EPOCH on the Easy.-Full particulars from Laser -
son, Ltd., Gramol blouse, Farringdon Avenue,

E.C.4. [7919
NIKOLA Cones; 3/-, 3/6, 4/-, 4/6; manufacturers'

type, standardised; floating on leather.-Particu-
lars from Knight and Co., 6, Chapel St., London,
E.C.2. . [8015
VinERARDUA Moving Coil Reproducers-Cabinet

models, 230 -volt D.C.; £5/5; 6 -volt, £5; chassis
only, £3/3 and £3 respectively; state output valve.-
R. Vevers, 4, York Rd., Maidenhead. [7968

BAKER'S SELHURST RADIO 36 -page Booklet,
" Sound Advice is Yours for the Asking " ; write

now for new edition; see displayed advertisement on
page 21. [0231

LUE Spot Cabinet Speaker, 43/5; Ecko mains unit,B 20 mn., 301-, new. -2/31, Saltley Rd., Birming-
aismarwaar ham. [8047

of The 'Wireless World, when writing to advertisers, will ensure prompt

-a tone-perfed
production
-a friend
of good

Records!

÷

Scientifically designed,
beautifully made,
The ME LTROPE
Sound Box gives
perfect tone and
wonderful service,
and will bring the
oldest gramophone
up to date !

Price 12/6.
Made by -

AMPLIFIERS LTD.,
BILLET ROAD, LONDON, E.17.

Suitable for all types of tone arm.

"B.A.T." 750 Watt
"Q.M.B." SWITCH.

This miniature switch comfortably
breaks 3 Amperes at 250 Volts.
For II.F., L.F.,H.T., L.T. Circuits.
For A.C. Sets, Eliminatord, Granao.
Motors, and as Loud Speaker
Field Switch, etc.

"WIRELESS WORLD" said
(14.8.29) "functioned quite well
on test and did not give any cause
to justify doubt as to their ability
to handle this wattage (750
Watts "Ideal for use in
portable sets and in all types of
mains equipment."

"B.A.T." " Q.M.B." POWER
SWITCH only 2/6 Each.

CLAUDE LYONS LTD.,
76, OLDHALL STREET, LIVERPOOL.

Electrically sealed '

METAL CABINETS
Complete with Base for 1930 Everyman
Four, New Kiloxnag Four, and W.W.

Record III. Jacobean Finish.
TERMS: CASH Price 57/6.WITH ORDER

RIGBY & WOOLFENDEN SHEET METAL
f WORKERS,

MILNROW RD., ROCHDALE.

REPAIRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
481401i Mt.-TWELVE MONTHS' GUARANTEE
with -each repair. 4/- Post Free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.,
16.214, High. Street, Colliers Wood, London, S.W.1

attention. A42
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STICK TO

Super -Quality

H.T. BATTERIES.
The Wonderful Power, Reliability and
steady constant service rendered by
'OBETA'Batteries are unsurpassed by
any other type of Battery in existence.

STANDARD

60 Volt 8/. 105 Volt 13/6
POWER

60 Volt 10/3 105 Volt 16/6

INSIST ON

"OBETA"
Your Wireless Dealer can obtain them
from: -

F. L. LESINGHAM,
13, Victoria St., LONDON, S.W.1.

WATTS AN OHM
WITHOUT A

DIX-ONEMETER
50 Electrical Instruments in 1

AMPS VOLTS OHMS
Only Six Terminals, but what Ranges I

The DIX-ONEMETER is portable size to go in the
pocket, but big enough to cover the whole range of D.C.
electrical measurements. You can have multipliers to
work from 50 micro -amps to 150 amps and 20 milli -volts
to 2,000 volts. What other instrument to Brit. Elec.
Standard Assocn. Standard of Accuracy for First Grade
meters is available at the price? None A novice can
use it as accurately as an expert. No switch to be
accidentally turned with, disastrous results, as each range
has its independent multiplier and a safety button
controls the moving coil.

PRICE REDUCTION
OF THE MULTI -RANGE
DIX - ONEMETER

Now 50/- only
Range Multipliers 6/6 each

Electrical' and Radio Test Booklet Free
The extensive sale and increased use has
enabled a reduced price to be offered below
the already exceptionally low price.
DIX-ONEMETERS are now 50/- only,
a remarkably small price for a meter
worth £10 in comparison with others.
Latest Model. To 1st Grade Brit. Eng. Standard
Mirror Double Scale. Moulded Base. The finest
Precision Multi -measuring instrument is the
DIX-ONEMETER, the acknowledged Radio
standard beloved by Expert and Amateur.

ELECTRAD1X RADIOS
Apparatus Depot

218, Upper Thames Street, E.C.4.
City 0191.

A43 Advertisements for " The

Loud ,speakers.-Contd.
" WIRELESS world'
" WIRELESS World
" W IRELESS World "
"WIRELESS World"
NEW
NEW
PERMANENT -MAGNET

PERMANENT -MAGNET

PERMANENT -MAGNET

PERMANENT -MAGNET

MOVING Coil
MOVING -Coil

MOVING Coil
MOVING Coil

SPEAKER
SPEAKER
SPEAKER
SPEAKER'
~777 ARTS?

PARTS 7
PARTS?
DARTS 7 '' Wireless World," January 15th.

WHY,
W HY,
WHY,
WHY,

EPOCH,
of coarse.

EPOCH,
of cco rse.

EPOCH,
of course.

'EPOCH, of course.

EPOCH.
EPOCH -

EPOCH.
1.14ie ortaiase; rastewstllmaosjis000kf-DPCIVHAV dfeozrciliirlogf

Epoch moving coil speakers. The correct speaker for
each requirement.
EPOCH.
EPOCH,

EPOCH.

EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH

EPOCH-The
greatest moving coil specialists in

England
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.

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

tion, 3, Farringdon Avenue (Ludgate Circus end).
E.C.4. 'Phono Centr ..1 1971 (2 lines). Private MEW
Branch Exchanga [8016

Wireless World" are only accepted from firms we believe to be thoroughly reliable.

NOW HE.r? IS THE. /
SET YOU WANT I

" My advice-certainly, get a Lotus,
because it's. uncroubtedly the easiest set
to work and the cheapest to run."
Worked from any A.C. Mains light socket-
no batteries needed-the. Lotus 3 -valve;
S.G.P. All -Electric Receiver is - highly
selective and covers a good range of British
and Foreign stations. Cash Price (including
Royalties and Valves), £21.
Where electric light is not available, get the
Lotus 3 -valve S.G.P. Battery Receiver.
Cash Price, £13 . 15 . 0.
Home Constructors should get the Lotus
3 -valve S.G.P. Battery Model Kit - at
£7 . 12 . 6 cash.
All above Sets available on Hire Purchase Terms.
Ask your dealer for a demonstration or write for the Lotus

Sets Catalogue and Hire Purchase Terms.

ALL ELECTRIC

RECEIVER
Gets the Best Reception

Made by the makers of the famous Lotus Components in
one of the most modern radio factories in Great Britain.

GARNETT, WHITELEY & CO., LTD.,
Dept. W.W.5, Lotus Works, Mill Lane, Liverpool

Causton
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Permanent Magnets
for

Construction of Moving Coil
Loudspeakers.

As specified in - Wireless World:. fan. 15th.
No field coil to energise.

£4.0.0
including cylinder for coil former and screws.
In 35% Cobalt Steel, 8,000 lines per

square cm. in 14 mm. gap.
Cradle and other parts necessary to complete

Loudspeaker, if extra.
Mounted Complete ready to e5 7 6
fix to Baffle Board .. "

A. M. E. SHERWOOD,
NEW ADDRESS 

66, Hatton Garden, London, E.C.1.
'Phone: Holborn 1280.

$vteet'
11.0c0" otW06. Wet'.

rah' 5t.
tegtams

I IN11,100C® KIT
PARTS 0 1AG

For a Double Linen Diaphragm Speaker
Steel chassis built, adjustable damping attachment.
Size 20" square. Takes any popular movement.
GREEN & FAULCONBRIDGE, LTD.,

11, QUEENS ROAD, COVENTRY

illen I ion of

Lou d.speak ers.-Contd.
As New, Brown Pee chassis cone, 30!-; Amplion Lion

chassis, £4; moving coil 6v. Baker suspension,
50/-; Watmei cone kit, 2216.-BMIBRIER, London,W.1.

[80.
CIELESTION Loud -speaker, oak, model 012; accept

Brigsley, near Grimsby. [8048
QELF,CENTRE, a device when fitted to Your speaker

unit will relieve 'driving rod 'of undue side stress,
centering cone to driving rod thus improving results,
ideals for linen speakers, easily fitted; price 2/6; c.o.d.;
terms available.-Weedon, 80, Lonsdale Av., London,

[8040
LOUD -SPEAKER Units, Hegra balanced armature,

10/6; Triotron. 6/6; Blue Spot 66A, 12/6;
large assortment second-hand units of various makes
and types; Hegra D.C. mains M.(1. speaker, with
transformer, 45/-; various odd sized moving coil pots,
remains of special order, 12/6, unwound; state re-
quirements.-Goodinans, 27, Farringdon St., E.C.4.

[AMATEUR'S

Lion Amplion, solid mahogany Conc8095ert
cabinet, space for pick-up; gift, .£7/10.-After 7,

Carter, 3, Grange Rd., 'Kenton, Harrow. [8113
TWINMAG.

rrWINMAG.

TWINMAG.

IXTRITE for Particulars of Goodnians' New Super
TV Double Magnet: Balanced Armature Unit-Good-

mans, 27, Farringdon $t., E.C.4. [8100

FINEST Suspension Leather, for' fixing cones to
moving coil or reed units, as supplied to prin-

cipal makers; 2/- sq. ft., 1/6 10in. square; segments
up to l2in. cone 9d. for 4; all post free, cash with
order.-Dilley, 8, Ashby Rd., Essex ltd., N.1. Clis-
sold 0736. [8093

ROWN 114, 8/6; also Igranic micro -condenser, 2/6,
- perfect. -21, Alexandra Rd., Chesterfield. [8081
GET Moving Coil Quality Liner Diaphragm Speaker,

varnished ply, 17/-; polished mahogany, 25/-;
handsome appearance, fit any unit.-Parke, 79g, Turn-
pike Lane, Landon, N.8. [8079
LISSEN Permanent Magnet Moving Coil Speaker,

with Lissen output trans. (6-1 ratio) bolted on
base, never been unpacked; sacrifice, £5.-Owen T.
Llewellyn, Werehati Rd., Stoke Ferry, King's Lynn.

[8073
EXPONENTIAL Horn, 216. square, on stand, ex-

tremely suitable for schools or demonstration;
£10, or near offer-Rood, South Lodge, Champion
Hill, S.E.5. [8068

PICTURE RECEIVER APPARATUS.
BRAND New Genuine Fultograph, complete; original

price £24, incept £10 cash.-Wood, 100, Aston
ltd., Birmingham. [8026
FLTI,TOGRAPH Machine, brand new, complete, per -

feet order; bargain, £5.-R. Mansi, 44, Chureti
Rd., Southgate Rd., N.1. [8084

TRANSMITTERS.
rillEBROS. Chebros. Chebros transformers and
 chokes of all descriptions, special transformers for
transmitting and modulation; chokes a speciality; en-
quiries invited.-Chester Bros., 244, Dalston Lane,
London, E.8. [5240

VALVES.

AMPLIFIER Valve-If you require power you can-
not do better than one of these:-

FILAMENT Volts 6, plate volts 400 (maximum),
grid bias 84 suite (approx.), impedance 800 ohms.,

amplification factor 3.8, mutual conductance 4.35
m.a./volts; price £5110; see article " The Wireless
World," 24th July, 1929, then send to North London
Valve Co., Ltd., 221/s, Cazenove Rd., Stoke Newington,
London, N.16. [7917
irt.U.2 Mallard, full emission, makers' report pro-

duced; offer. -40, Harrington St., N.W.1. [8034
VIAROONI P625, 11-; H.L.610, 5/-; Mallard P.M.5%,

5/-; B4, 5/ -.-Brooklyn, Fursby Av., Finchley, N.3.
[8031

TWO P.M.24A, perfect, used 6 hours; 331..-Box
4552, c/o The Wireless World. , [8022

COMPONENTS, ETC., FOR SALE.
BELLING-LEE Panel Fittings are designed to give

' an expert finish to any home -constructed set;
catalogue post free.-Belling and Lee, Ltd., Queenswas
Works, Ponders End, Middlesex. Nola
DOWER Chokes, substantially built, for smoothing

circuits in eliminators dealing with currents 100.-
300 milliamperes, inductance .30 henries; 8/6 each;
guaranteed 12 months.-Transformer Repair Co. (Dept.
W), 214, High St., Colliers Wood, S.W.19. [0327
WRSTON Model 301, millianameters, ammeters, and

voltmeters, 21/- each; hot wire ammeters 0-I
amps., 4!-; 0-0-5 amp., '3/-; instrument repairs and
alterations; send for list -The Victa Electrical Co.,
37, High St., Battersea, S.W.11. Established 1910.

[7563

" The Wireless TVorld," when writing to advertisers, will ensure

From "The Amateur Photographer."

For Every User
of a Camera!

ji

Every camera owner can get
more pleasure out of photo=
graphy and better results by
reading " The Amateur Photos
grapher " regularly.

The " A.P." caters for all
photographers, including be=
ginners and advanced workers,
and contains Lessons for
Beginners ; Free Criticism of
Readers' Prints ; Answers to
Queries ; Regular Competitions
and a weekly Art Supplement
of particular interest to
pictorial workers.

helIMATEUR
OTOGRAPHER& CINEMATOGRAPHER

..-The Journal for Everybody with a Camera+

Every Wednesday 3d.

ILIFFE & SONS LTD.,
Dorset House, Tudor Street, London, E.C.i

W.W.37a.

prompt attention. A44
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NEW

SUPER -MICROPHONE
CRYSTAL

AMPLIFIER

28/ -

Amplifies weak Signals to good Head-
phone Strength and good Headphone
Strength to good Loudspeaker Volume.
Requires only one or two Dry Cells to work:
No other Accessories needed. Robust Con-

struction. No Fragile Parts.
Initial Cost and Upkeep very much less than

a Valve Amplifier of the same Volume.

Directions for use, free.

FREDK. ADOLPH, Actual Maker, 'Phone
27, Fitzroy Street, London, W.1. 8329xi

THE PILOT
VOLUMGRAD

A HIGH RESISTANCE POTENTIO-
METER especially designed for volume and
oscillation control, a solution to all problems
of volume control. Can be used across the
terminals of a Gramophone Pick-up. Volume
is adjusted from zero to maximum with one

turn of the knob.

IN FOUR RESISTANCES :-

100,000 ,

50.000 Ohms EACH

200,000 ,

500,000 1616
USE PILOT COMPONENTS
Write for Catalogues to:-
THOMAS A. ROWLEY Ltd.
59, Skinner Lane, Birmingham

Sole Agents for Great Britain and Ireland.
West of England Dist,ibutors :-F. BURRIS &
SONS, 7 to 16, REDCLIFFE ST., BRISTOL.

A-&5 Advertisements for " The

Components, Etc., for Sale.-Contd.
POTENTIAL

Ditiders 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 ohms, 7 tappings, 5/6; 4
tappings, 3/9.
CONDENSERS, 2 mfd., 2/3; 4 mid.; 4!-; guaran-

teed; tested 500 volts.

CHOKES (L.F.).-Excellent for smoothing, up to
20 milliamps, 2!-; special heavy duty, 100 milli -

amps, 8/6.
ELIMINATORS, A.C., wired for half or full wave,

complete with valve; £311716.
H.P. Chokes; 3/-.

GRAMOPHONE Motors, well known make, double
spring, silent, complete with fittings; 301-.

SPECIAL Bargain.-B.T.H. 40 henry chokes; 9/6;
any article on approval against cash.-Huggins,

Radio Engineers, Clacton -on -Sea. [7398

600 -OHMS Decoupling Resistances; see ndvt.
under Coils.-Groves Brothers, Manufacturers.

EMOTE Control Relays, new, not ex-W.D.;17se7n1d1R
10/- P.O., stating accumulator voltage, to

F. W. Hughes, 17, Blackheath Vale, London, S.E.3.

APPLEBY'S Bargains.
[7944

MBE 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.
RESIDUE of Transformers.-Ferranti A.F.5, 19/6

each; Ferranti A.F.3, Marconi Ideal, R.I.
Straight Line, Mullard Permacore, Phillips, all one
price, 14/- each, limited number.
RRESIDUE 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.
N OW. -Send now; many clients were disappointed

by material having been sold previous to their
application for goods lately.

APPLEBY'S,
Number Forty-four, Chapel St., Mary-

lebone, N W.1 (4 minutes from Oxford St., Lon-
don). [0316

WESTINGHOUSE 1.T.1 Rectifier, with Partridge
transformer, 200-240 volts, Weston milliammeter,

bakelite flush ease, 100 m. amps, ditto 200 in. amps.,
all above never used; half list price.-Box 4550, c/o
The Wireless World. [8020

ERRANTI Milliampmeter, 0-150, unused, 22/-;F Hunt, 0-50, 10/-' Pye mains transformer 230,
for Westinghouse H.T.1, 15/-; Pye 3211 Choke, 7/-;
Silver Marshall superhet kit, 10/-; Bodine loop, 10/-;
Exide 2v. 50, 716; 5 Ferranti 2 mfd., 1,000 volt, 3/6
each; T.O.O. and Dubilier 2 mfd., 2/- each; 0.01 mica,
2/-; resistances, Ferranti and Varley, including holders,
200,000, 51-; 50,000, 30,000, 25,000, 15,000, 6,000,
3,000, 3/- each; Ormond dials, 2/-; American apex,
2/-; Polar 0.0001, unused, 4/-; almost new valves,
P625A. 10/-; P.M.254, 101-; X.P.415, 8/-; P.M.24,
15/-; Marconi moving coil speaker, perfect condition,
£3/15.-Brockwell, 57, Canford Rd., S.W.11. 'Phone:
Battersea 6582. [6028

ANODE Converter, M -L, type 0, 12 volts input,
output 300 volts, also complete set of tropadyne

superhet transformers; what otters -KiaOra, The Cam-
bridge lid., Tottenham, N.17.

RLION Lion, £6; chassis,.70/-; Dubilier 0.1080°0229.AMreaction, 3/- pick-ups, Burndept 14/-, Loewe 121-;
valves, L.F.607 P.M.26 12/-; all guaranteed perfect.y8o36
-Briggs, Carlton Rd., Shipley.

EXPERIMENTER has Surplus Valves for Sale.-
Cosmos A.C., Mullard, and Rectifying valves, eli-

minator components, transformers, and pick-ups, all
as new; state requirements.-Box 4603, c/o The Wireless

[8054World.

B ANKRUPT Stock, new and puaranteed.-Ready
Radio Selectivity units, 10/-; transformers, R.I.

Hypermu, 15/-; Nicore 11, 7/6; Bullphone, 5/-; D.X.,
5/-; Telsen radiogrand, 3-1, 5-1, 9/-; Dubilier R.C.
unts, 5/6; satisfaction or money refunded; cash with
order or c.o.d.-Spencer, 18a, Sheep St., Northampton.

[8057

COMPONENTS Lent on Hire; send for details.-
Alexander Black, The Wireless Doctor, 55, Ebnry

St., S.W.I. Sloane 1655. [0329

RADIO HOUSE, Huddersfield, issues the Relia-
bilityAAP, Wireless Guide, which will be sent post

free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

YOUR Old Components Taken in Part Payment for
Latest Type; see our advert. in column

Receivers for Sale.-Scientific Development Co., 51,
Fishergate, Preston. [0228

CLIMAX Auto -bat Transformer, 15/6; two R.H.I.
valves, 15/6; B.T.H. electric gramophone motor,

85/-; pick-up and tone arm, 3216; all as new.-Box
4620, c/o The Wireless World. [8109

Wireless World" are only accepted from firms we believe to be thoroughly reliable.

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.

TOTAL
FLUX

206,000
LINES

FLUX DENSITY IN AIR GAP
13,050

LINES PER SQ. CM.
1'

Fell reports of tests carried
out by the NATIONAL

PHYSICAL
LABORATORY,
TEDDINGTON

are now avail-
able.

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.

B RS
SettitUitiewe,

RADIO
The Pioneer manufacturers of Moving

Coil Loud Speakers.
Head Office :
89, Selhurst Road. South Norwood, London, S.E.25

Works and Demonstration Room:
42, Cherry Orchard Road, East Croydon.

'Phone: 1618 Croydon.
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POPULAR -FIFTY
ACHIEVES WONDERS

504

WITH FAMOU DOUBLE
.LINEN DIAPHRAGM
Scientifically balanced for area and mutual
tension. Even frequency response. Music,
speech and song with lifelike volume,'
atmosphere, character, vitality and vividly
natural. If your dealer cannot supply
send his name and address to manufacturers,

ULTRA ELECTRIC LIMITED,
661 Harrow Road, London, N.W.10.

SCIEN Tine
Reinforced

Non-Metallic

RE-ENTRANT HORNS
Ideal for Gramophones
Radio-Gramophones or
Wireless Loud Speakers

Size 13_<12`1 16 ins. ..
r3 x r3X 16 ins. .

17 x x Id ins.
Carriage Forward.

19, 6
23/6
25/6

Latest Type Tone Arm .. 8/6
Corrugated Diaphragm Sound Box 8/6
Balanced Armature Unit .. 19/6

SCIENTIFIC SUPPLY STORES
126, Newington Causeway, London, S.E.1.

'Phone: Hop 4r77.

Mention of The

Components, Etc., for Sale.-Contd.
SIEAM Double Range Moving Coil Meter, 0-6,

0-180v., 27/6 model, 16/6; new Brown A type
headphones, £1 pair; Edison Bell pick-up, 5/-; Lotus
remote control eliminator, model H.T. and L.T.
combined, 25/-.-Goodmans, 27, -Farringdon St.,
E.C.4. [8097

COPPER Radio Earths, square section, 2ft.x1l/2in.,
with long copper connecting strips, these are super

earths; cash retained if not approved; price 3/6 each,
postage 6d.-Soar, 23, George Lane, Lewisham, S.E.13.

18113
FOR, Sale -1 D.E.5, 2 D.E.5B.s, 2 . L.S.5s,

D.E.L.610, 1 H.L.210, all practically new, 35/-;
I R.I. and Varley L F. transformer (6 terminal model),
71-; 1 Burndept choke, 40 henries at 50 ma., 7/6.-
Write Box 4'621, clo. The Wireless World. 18110

-arbROOLA Senior Kit of Condensers, op panel, and
v." coils (tangent); £2115.-Box 4619, do The Wireless
World. 18108

OSRAM Valves, little used, D.E.H.210, D.E.L.210,
4/- each; 2 1).E.P.215, 51- each, as new; Ferranti.

A.F.4, 9/-; Mullard 11.0.C. unit,. 5i-; R.I. anti-mobo,
3/-; offer lay lot.Boakes, 12, Copperfield Rd., Cio8v0e8n6-
try.
WIRELESS Transmitting Sets for Morse Telegraphy

or distant Control of Models, etc., lin. Oar'
coil, condenser, spark gap, helix, etc., very compact,
complete and ready for use, 1216; high note buzzer
with heavy. Morse key, very high quality,.716.-Selow.

LECTRIO Motors, 1/m11.M to '/sh.p., 110v. and 220v.
silent running, carbon brushes, in. perfect

condition -and working order, suitable for gramophones,
television, or any small power uses, 101-;.:a few with
overheated windings, if rewound. make good dynamos
for H.T. accumulators, 61-.7-Beldw.
COMPLETE Portable Telephones, ready for.use, high

class instruments, 17/6; hand telephones, 4/6;
1,000 ohm choke coils, 1/-; Dewar switches, 11-; large
earphones, 1/3; Morse keys, 41 -.-Below,
HIGHLY Sensitive ,Microphones for Transmission of

Speech or Music or Sensitive -Amplifying; 2/6,
microphone transformers to suit, 2/6; microphone
buttons, 1/-; G.P.O. relays, 2,000 ohms, very sensitive,
very low operating current, 6/6.-Below.
GRIN. Spark Coils, llin;x7in.x gin., complete with eon -
6.1 tact breaker and condenser, 12/6; lin. spark coils,
4in.x4in.x5in., fully complete, 6/; Ford ignition coils,
din. spark, complete, 4/ -.-Below.

DYNAMOS, shunt wound, for charging or lighting,
50v. 4 amp., ring oiler bearings, carbon brushes,

35/-; 100v. 3 amp., ditto, 50/-; 110v. 3 amp.. ball -
bearing, carbon brushes, 55/-; 110v. 2 amp. ditto, 45/-.
-Below.
ELECTRIC Motors, all ball bearing and carbon

brushes, V4h.p. to 1/4.311.p., 110v., 301-; 6 -volt -carstarter motors, 10/-; 12 -volt ditto, 12/6; 110v. motor
direct coupled to air blower, mounted .on iron bedpiate,
%h.p. motor, 45/ -.-Below.
STARTERS, 'please state requirements; starter regu-

lators make good field rheostats for dynamos; tocarry 2 amps., 7/6, to carry 5 amps., 10/-, to carry8 amps., 12/6 Below.
ALL Above Goods Guarantee/,cash with order, orc.o.d., all goods 3 days' approval from date ofdelivery; all letters .answered.-Galpin, Einfield Heath,near Henley-on-Thanies.

ROWN'S F Type Headphones, new and unused;E8085B cost £1, accept 12/6; Igranic E transformer, as
new 6/-.-R. Minejrin,. Noreot Farm, Reading. [8078
CONSTRUCTORS Contemplating an Adjustment or

Construction of a Receiver,' Should enqUire" for ourcomprehensive components, and reproducer lists-F. 0.Davies, 31, Abbey St., Tower Bridge, S.E.1. [8076
ra.C. Eliminator, 220/80, 4.1 Marconiphone 'trans-
-1-x former, 2 variable -0.0005 condensers, 200,000 ohmMilliard resistance, Al. res.- Igranic; lot 27/6.-Meadow-
croft Rio, Shanklin, I. -of -W. [8066

ALEXANDER BLA CK,

[0277
EASY Payments-We supply, by easy payments,

components, accessories, and sets any make; 10%
down, balance spread over 10 months.-Send list ofrequirements to London Radio Supply Co., 11, OatLane, London, E.C.2. [0097

WIRELESS Notes-A monthly service of informa-
tion for all those who want the very best in

wireless or gramophone reproduction; frank criticism
of receivers and components; immediate postal help
and advice in all difficulties; something new andunique; you must have it if you want to know -the
truth.-Full particulars free from Ernest H. Robin-
son, Langmead, Pirbright, Woking, Surrey. [7607

Wireless IVorld," when writing to advertisers. will

HE Original Wireless Doctor, will call (London andT Home Counties) and cute your set.
CONSULTATIONS by Appointment Without Oliga-

tion, sets installed, maintained, and brought upto date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc-
tion specialist.
55, Ebury St., Victoria, S.W.1. Sloane 1655.

Every inch of the
Layerbilt" Battery

is a store of electricity.The Columbia
patented process of
building layer upon
layer of fiat cells gives
" Layerbilt " 4 times
the electrical capacity
of any other battery of
equal size and weight.
The increase in its
life is even greater.
" Layerbilt" is the
best and most econo-
mical battery in the
world.
Buy " Layerbilt" now
-don't risk spoiling
your programme with
exhausted batteries.

25/.

every inch
a battery!

"Layerbilt" No. 4486. No.4721,60
for 18 miss 25/. volts, 10/6

No. 4780. 60 volts, No. 4755,80
volts, 18/-

lumbia
RADIO BATTERIES

J. R. MORRIS, Imperial House,
15, Kingsway, London, W.C.2.

Scotland : J. T. Cartwright, 3, Cadogan St., Glasgow.

Only Brownie's
ability to produce
2,000 Dominion

Vernier Dials a day
enables them to
keep the price as

low as 2/6. The special non -backlash
design f for fine tuning) and the splendid
finish (smooth black or beautifully grained
mahogany bakelite) coupled with the low
price, makes the Dominion Vernier Dial
a real radio bargain.
BROWNIE WIRELESS COMPANY (G.B.) LIMITED,
NELSON STREET WORKS, LONDON, N.W.1

WIRELE SS -
ensure prompt attention.
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Miscellaneous.--Contd.
SCOTT SESSIONS and Co., Great Britain's, radio

doctors, officially approved as wireless repairers
by Radio Society of Great Britain and Wireless League;
old sets of every type repaired, rebuilt, modernised;
send set for immediate quotation.
SCOTT SESSIONS and Co. -New sets constructed

with your or our components, guaranteed finest
workmanship; we specialise in "'The Wireless World"
circuits; remember, we have satisfied customers
throughout the British Isles and in three Continents;
if yen so desire, we will design and construct 'high
grade apparatus to suit your especial circumstances for
quality, range and selectivity. -Tel:: Tudor 5326. Mus-
well Hill, London, N.10. [0262

-HAYNES, B.Sc., 26, Ashley Hill, Bristol, buyerK for home and overseas oxperimenters, all com-
ponents tested before despatch. [8070

G. cured,
radio doctor. -Faulty sets quickly

repairs maintenance; moderate charges.-
221, Cavendish Rd., Balham. [8064

PATENT AGENTS.
PATENTS and Trade Marks, British and foreign.-

Gee and Co (H. T. P. Gee, Member R S.O.B. and
51-52 Chancery Lane, London, W.0.2,

'Phone: 'Holborn 1525. [0001

REPAIRS.
SCOTT SESSIONS and Co., Great Britain's radio

doctors; read advertismeut under Miscellaneous
column. [0263

TWELVE Months' Guarantee Accompanies all our
Repairs; any make of L.F. transformer, head-

phones, or loud -speaker repaired and despatched within
48 hours; 41- post free; don't discard if burnt out;
terms to trade. -Transformer Repair Co., (Dept. W.'
214, High St., Collie's Wood, S.W.19. [0011

GUARANTEED Repairs by Experts. -Loud -speakers,
headphones, cone units, pick-ups, any type, re -

'wound, remagnetised, and adjusted, post free 4/-;
transformers, from 4/ -.-Howell, 91, Morley Hill, En-
field, Middlesex. [7882

SEND Your Loud -speaker Repairs to Goodman.-
Moving coils rewound, etc.-Goodmans, 27, Far-

ringdon St., E.C.4. [8098.

REPAIRS Returned Post Free, and to ensure satis-
JAI, faction send remittance after approval of same.
-Leeds Wireless Repair Service.

LOUD -SPEAKERS, headphones, rewound to any
resistance and remagnetised, 3/-; transformers

rewound; 4/-; Blue Spots, Triotrons and 4 -pole Units,
4/6; work guaranteed. -Leeds Wireless Repair Service,
5, Boston Place, Cr'een Rd., 'Leeds. [8101

WANTED.
WANTED, " Wireless World," April 2, 1921, June

4, 1924, January 14, 1925, and " Q.S.T., Septem-
ber, 1923. -Hugh Ryan (5BV), Woodhayes Rd., Wimble-
don Common, London. [8060

'WANTED, all mains receiver for D.C.220.-Box 4604,
V T clo The Wireless World. [8055

WANTED, 0.0005 Ormond or Lotus all brass variable
'S.L.F. condenser, also Ormond S.M. dial, black

preferred. -58, Uplands, Stoke Heath, Coventry. [8027

SILVER Marshall, 0.R.C., intermediate transformers,
oscillators, bodine, aero frames.-BM/ENFA, Lon-

don, W.C.1. [8033

WANTED, Philips 4, voltage 10.5 A/C, 50 periodS,
with loud -speaker, perfect condition. -Box 4617,

c/o The Wireless World. [8106

WANTED, Westinghouse metal rectifier, A3 -A4. ---W.
Griggs, 61, Wyndham ltd., Dover. [8065

WANTED, pack numbers of Vols. 21-25 " Wireless
World." -Box 4618, clo The Wireless World.

[8107

EXCHANGE.
McEVOY Combination, 350 c.c., 1928, £40; or ex-

change Record Three, B.T.U. motor, B.T.H. R.K.
100 v. speaker, B.T.H. pick-up, A..F.50, 0.P.40, and
cash adjustment; stamp reply. -97, Hanover St., Castle -
ton, Rochdale. [8045

PHOTOGRAPHIC Outfit, cost £35, or old violin,
Voirin bow, steel ease, worth R20, for modern radio

gramophone. -Morris, 8, Marraion Rd., Hove, Sussex.
[8030

Kit Three, Ritho cabinet, Wearite coils, B.
W.W.and J. dials, Polar condensers, unassembled; oilers
or exchange radio gramo. apparatus, -18, Clif den Rd.
St. Austell. [8061

YOUR Old Apparatus Taken in Part Payment for
1 Latest ' Type; see our advert. in column

Receivers for Sale. -Scientific Development Co., 51,
Fishergate, Preston. [0230

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 have 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 full particulars 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 I Many
times as sensitive as an ordinary moving -coil
speaker. Such superb quality has never been
heard before. Delivers enormous volume and
wonderful quality from the most modest of
sets. The speaker for the home, public enter-
tainments or Talkies!

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

City Office & Service Station : 3, Farringdon Avenue
(Ludgate Circus end), E.C.4.

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

A47 Advertisements for '" The Wireless World" are only accepted from MIS we

Exchange.-Contd.
MANCHESTER, January 10, 1930:L. -Dear

ceived this morning the, remainder of my parts.
Thank you again for the trouble you have taken in
getting me the exact things. Will most certainly
recommend you to my wireless friends, as.I have been
so pleased .with the deal. We do not ask for compli-
ments,. we endeavour to earn them. Before buying
your new set or components, offer us your unrequired
articles.-Bostock and Stonnill, 1, Westbourne Terrace,
Park Rd., Forest. Hill, S.E.23. [8089

LEWCOS S.G. Coils (35/-) for 66K unit and chassis;
Ormond unit, 7/ . Heckman, 8a, Thoriidean St.,

Earlsfield. _ [8077

A MPLION Cone Speaker Offered for ILIVI.V. Table
-r3. Grand or Good Records; cash adjustment. -Write
A. J. It., 19, Salnfoin Rd., S.W.17. [8074

ATULLARD H.T. Unit, 230 volts, new, £4; Utility
3 -pole, 4/6; 100.000 resistance, 5/-; headphones,

5/-; Brookmans rejector, 7/6; wanted, electric gram.
motor, mains C.A.C. coupler, A.G. valves, moving
coil permanent magnet, measuring instrument. -
Jackson, Lodge, Crookhill Hall, Conisbrough, Rother-
ham. [8071

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

PROGRESSIVE Wireless Business, turnover over.
£2,000 per annum, South West England; living

accommodation; low rent; £250. -Box 4607, c/o
Wireless World. [8059

EXCELLENT Opportunity for Wireless .Accessories.-
Lock -up shop, well decorated, large window, splen-

did position, electric light and power, opposite Church
End Finchley Station; 30/- per week. -Apply 1,
Station Rd., Finchley, N.3. [8102

SITUATIONS VACANT.
RADIO Mechanic Required, must possess advanced

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

REPRESENTATIVES (whole time) Wanted for
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

A N Excellent Opportunity Occurs for a Public School
-La- boy, anxious to succeed, to acquire practical know-
ledge of wireless, age under 21. -Apply, by letter only,
Alexander Black, 55, Ebury St., S.W.1. [8043

SITUATIONS Guaranteed as Wireless Operators, age
15-30, day, evening, postal courses; boarding

students fee payable after situation found. -School, 321, ,

Mansfield Rd., Nottingham. [8038

CALEDONIAN WIRELESS COLLEGES Invite Ap-
plications for the Appointment of Technical

Lecturer at Edinburgh. -Applications (in writing),
giving full particulars of training, experience in
radiotelegraphy, along with one copy of testimonials,
should be addressed to Managing Director, 24, India
St., Glasgow, C.2. [8025

WANTED for Service Department of Well Known
Radio Manufacturers, technical assistants

familiar with tracing faults and repairing A.C. mains
receivers; good technical knowledge essential. -Write,
giving full particulars, salary, etc., to Box 4616, c/o
The Wireless World. [8105

SITUATIONS WANTED.

TO
Manufacturers. -Radio engineer, having sound

-I- theoretical qualifications and practical experience
iu set design production, maintenance and service, ex-
cellent knowledge of book-keeping, commercial methods
and costing, possessing initiative, energy and organising
ability, desires post with .manufacturers of repute. -Box
4551, c/o The Wireless World. [8021

BOOKS, INSTRUCTION, ETC.
STEP by Step Wireless; a complete course of the

theory of electricity in relation to the practical
design of wireless apparatus, eliminators, circuits, etc.,
with ,extracts from a designer's notebook, giving up-to-
date practical application; issued weekly; send V- p.o.
for first 4 weeks. -Clifford Pressland, A.M.I.E.E.Eng.,
Dept. W.W., Hampton -on -Thames. [0195

FREE: Inventor's Guide on Patents. -T. A. A., 253
(W), Gray's Inn' ltd., London, W.C.1. [6373

ACCUMULATOR Charging, Maintenance and Repair
By W. S. Ibbetson. A handy guide to the charging

and upkeep of accumulator for wireless work or motor
cars; 3/6 net -Of booksellers or Pitman's, Parker St.,
Kingsway, London, W.C.2. [7068

believe to be Thoroughly reliable.
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The
Unit for
the Screened -
grid Valve

THE TONEX

UNIBOX

1-151411-1-Ls

tAW VOTEDIT' /
Price

Each

UNIBOX is to the screened -
grid circuit what TONATUNA

is to the detector L.F. circuit. It is an absolutely
complete shielded coil unit for a screened -grid
valve receiver and is the very thing that has been
wanted for a long time. All the coils are enclosed
in a metal case attractively finished in crystalline
enamel. The screened -grid valve itself fits into the
case-and in addition an extra shield can be fitted
for isolating the aerial tuning condenser from the
rest of the circuit. The coils cover long and
short wave broadcasting bands and a self con-
tained change -over switch is provided.
The UNIBOX contains all the essential parts of
the screened -grid circuit, the addition of tuning
condensers and a few other components being all
that are required to build a complete receiver.

THE TONEX
CHOKE

A choke that defies
competition. Sectional
windings enclosed in a
handsome moulded
Bakelite case. Handy
terminals with screw-
driver slots are fitted,
and soldering tags are
provided also. Fixing
holes are metal bushed.

Price 21/-

I

3 TYPES -
ro-oo metres - - - 3/6.
30-3,000 metres 4/6.
Centre Tapped - 5/6.

THE TONEX
TONATUNA
The well-known tun-
ing coil that has
achieved remarkable
popularity. No coils
to change and a sim-
ple turn of the centre
knob switches over
from short waves to
long waves. Aerial
coil is centre tapped
for increased selec-
tivity. Range 240 to
520 metres and ',too
to 2,000 metres.

II your dealer does not stock, tera, direct giving his 5S.16
and address-

THE TONEX Co.
WALKER STREET,BLACKPOOL.

1 2DH
SPADES and PINS
HOOKS and EYES
6 Colours .. 2c1. each.

Write for List X94
J. J. EASTICK & SONS,
118 Sunhill Row, London,

E.C.1.

At.PST-161EL STORESysree.
For the Wireless Experimenter, Factory,

Factor and Retailer,
Fatl Thrtleulars from Side Manufacturer and Patentee

BERTRAM THOMAS, w°MANCHESTER

Mention of "The lVireless World," when writing to advertisers, will ensure prompt attention.

A Gd
Insurance
Polic

IS TAKEN OUT
when you fit a fuse-but
make sureyou getgenume
branded "COP/IPETA "
FUSES. They are reliable
and guaranteed to act
instantaneously when
overloaded.

CTRADE MARK
OM PE'

THE WORLDS SELECTED
Advt. of A. F. BULGIN & Co., 5/10/11 Curs or St., London, E.C.4.

Queensmay Wks. Ponders

ESSENTIAL FOR
MAINS RECEIVERS

Look at it-completely insu-
lated, essential where high
voltages are concerned-
ample contacts-impose
sible to burn out valves.
The first plug and soc-
ket in which both parts
are engraved and en-
tirely insulated when
connected or discon-
nected. Engravings
on both Plug and
Socket make for
easy connections.
Price 9d.

(Panel Portion 3d.)
(Flex Portion 6d.)
Ask pour dealer,
or send to us,
for Belling -Lee
Handbook
" Radio Con-
nections."

BELLING -LEE
-FOR EVERY RADIO CONNECTION

Advertisement of Balling ct Lee Lid.,
AI Le.

BERCLIF
" EVERYMAN FOUR " CONVERSION
L.W. COILS AND BASES .. 3416
CONVERSION S.W. COILS . . . . 10/6

Particulars and detail prices post free. TRADE SUPPLIED.

SIMMONDS BROS.,
SHIRELAND ROAD, SMETHWICK.

EXACT TUNERS
230 to 2,000 metres.

No further coils are required, tuning is as simple 39
A.B.C., see " Wireless World," January 250. " We
can strongly recommend these tuners." Send postcard
for particulars and Circuits FREE to

THE EXACT MANUFACTURING CO.
Croft Works, Priory Place, COVENTRY -

METAL CABINETS
for the 1930 Everyman Four, Kilo Meg 4 and Record III.

P RICE 2716 with four Compartments.
Also for the WIRELESS WORLD KIT SET
P RICE 2216 with two Compartments.

Trade enquiries invited.

W N. PARKER,
Aircraft & Wireless Sheet Metal Worker,

BACK AUTUMN TERRACE, LEEDS.

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:
'Drawbanch, B'ham."

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 T. from 7/6

99 v. 11/6
for Multi -Valve
Super Capacity v. 20h
Sets - - - 99 32/6

GROSVENOR BATTERY CO., LTO., 2-3, White St., NIOORGATE, LON 120N, E.C.2. Phone. Met. 6866

Advertisements for  The Wireless World are onty accepted from firms we believe to be thoroughly reliable.
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its un 19
re pu ta t io
for lowprice
and first..
class results

PODUlarMOde

INDSPEAle
*justitimaintains

tie The Ormond " Popular " Loud Speaker worthily up-
holds the Ormond tradition for quality and value.
It is indeed a product in which every owner

takes exceptional pride.
17 Fitted with the famous Ormond 4 -pole adjust-

able loud -speaker Unit and the Ormond
" Wonder " Cone, this handsome

speaker proves highly efficient, re-
producing every tone with full-

throated mellowness and ac-
curacy.

An adjustment is fitted at the
back of the cabinet in a

readily accessible position.

\7\\
\ \\'

Supplied in handsome figured Oak
or solid Mahogany Cabinet.

Ask your local Radio Dealer to demonstrate
this remarkable loud speaker to you.

The
ORMOND ENGINEERING

CO., LTD.,
Ormond House, Rosebery Ave.,

London, E.C.1.
Tel.: Clerkenwell 5334-6-6 & 9344.5-6

' ntondengi, Smith."

" "

forPUNCH PoirER
&, PURITY
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