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The famous "Minty"
Mite Condenser and
NEW DRUM DIAL.

IPP The Component that

TE created the keenest
interest at Olympia
Readings appear
through the central
aperture, simplifying
easy tuning ; saves
valuable space. Sup.
;Zed for left or right
hand operation.
eat. N. Cap. Price.
W.201 '0005 11/6
W.202 '0003 11/.
W.203 '0002 10/6

Write for fully illustrated Lists.

WILKINS&WRIGHT LT2

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.,
Waits Farm Rd., N. Acton, London, W.3. MI 3077
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11. ADVERTISEMENTS. THE WIRELESS WORLD 

DUBILIER 
CONDENSERS 

ARE USED IN ALL THE MOST 
SELECTIVE SETS. 

K.C. CONDENSER 
With knob, dial and Without knob, dial 

slow-motion device, or slow - 
motion 

'.0003 or 12/- device, .0003 2/_ 
4005 - 

or .0005 

K.C. DRUM CONTROL 
CONDENSERS 

With Drum Control 
and slow-motion de- 

vice, .0003 15/6 
Or .0005 

Triple K.C. each con- 
denser, .0003 38(6 

or .0005 - 

Triple. K.C. Combina- 
tions of .0003 l- 
and .0005 

MIDGET CONDENSER 

A small variable condenser for panel 
mounting, .00005, .000x or 516 

UBILIE 
CONDENSER CO. (1925) L'fD. 

Ducon Works, Victoria Road, 
North Acton, London, W.3. 

BC 275/Ar. 

JANUARY 1ST, 1930. 

170 

THE NEW 

CELEST KINpllo 
LOUDSPEAKER 

plocoN 
ph 

Holds 
undisputed 

rank as the finest of 

all Loudospeakers 

'Finest loud -speaker have heard 
. . . 

sets 
k I 

entirely new 
standard 

. . . 

worth every penny it 

"Help Your:elf " Annual. 

costs. 

a Nearest approach to the ideal that I haSve 

ere. " 
t ye 

heard." 
"ph 

'Most critical musician could not find fault 
. . 

"Evening 
Chronicle " 

Sets a 
standard. Amazingly true 

reproduction. 

Low frequencies as well as 
high." 

"Daily Mirror." 

'Renowned for brilliancy and quality 
. . . 

speech 

and music 
particularly good 

. 
a 

handsome 

instrument." 
"Wireless 

Constructor." 
PERCY HARRIS in 

Designed specifically to 
give the finest possible 

results with any set from 
a Two-Valver to a Power 

Amplifier. Crownedwith 
the Celestion hallmark 
-a beautifully designed 
and hand -polished cab- 
inet. 
In Oak £7 : 15 : 0, 

Mahogany £8 : 5 :0, 
Walnut (to order) 

£9:0;0. 
Other Celestion models 

from £3 : 15 0. 

111 

WRITE FOR AN ABSORBING FREE BOOK ON "SOUND RE-CREATION' CELESTI1 N 
The Very Soul of Music 

London Showrooms: Write to: Celestion Ltd., 

106, Victoria Street, S.W.1. Dept. C. Kingston -on -Thames. 

FOREMOST NAME IN SOUND REPRODUCTION 

ildt:ertisementS for " The Wireless World are only accepted (row tams we believe to be thoroughly reliable. 
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N.P.L. CURVE

ASTOUNDING N.P.L. TEST RESULTS
PROVE " HYPERMU " PERFORMANCE TO BE

ABSOLUTELY INIMITABLE
This curve adequately embraces the whole useful range of frequencies. It
shows a voltage amplification of 70 at 25 cycles whilst between 50 and 5,000
cycles it denotes the amazing amplification of 110 expressed in a straight
line indicating absolute uniformity between these limits. At 8,000 cycles it
is the same as at 25 cycles.
This curve which eclipses any other published by Radio manufacturers
throughout the world will be augmented by the publication of further
equally amazing " Hypermu " curves taken in conjunction with other
indirectly -heated valves and also the P.M.4.DX.

Obtain free copies of the 4 latest curves from
your Radio Dealer

At the request
of many inter-
ested users we
are now publish-
ing by the
courtesy of the
N.P.L. one
of the latest
"Hypermu"
N.P.L. voltage
amp lif i cation
curves taken
with the famous
A.C.H.L. indi-
rectly -heated
Cosmos valves.

lf1111:zEsFORMER
-f°1 414 s. Metal 21The most remarkable nickel alloy transformer. Gives the highest and

most uniform amplification of any commercial intervalve transformer,
and is recommended as best for all modern receiver circuit

11111"r"

screened and encased in Bakelite, weight 14 ozs. Size 3" X ir x 3".
mu

12, HYDE ST., LONDON, W.C.I.
AI Advertisements for " The Wireless World " are only accepted from firms, we believe to be thoroughly reliable.
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00 ATOR Oh
cV You°re&cannot ilOafford to use any but the best
Condenser in an eliminator circuit. 4'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 z tons.

Guaranteed working voltages :-
Type M - - 15o volts D.C.

- - 35o volts D.C.
- - 450 volts D.C.
- - boo volts D.C.

Type 2A
Type 3A

Type 4A
All Helsby Condensers are vacuum dried

and impregnated with a special non -
hygroscopic material which

renders them moisture
proof.

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

BRITISH INSULATED CABLES LTD
PR E5COT LANCS.

Makers of PRE5COT and HELSBY cables

ELECTRAD
TRUVOLT
Resistances

Truvolt wire -wound potentiometers sim-
plify the construction of H.T. Eliminators
and do away with all guesswork. The
resistance element is a nickel alloy wire.
There is no iron to rust or zinc to oxidise.
Truvolts are air-cooled and give a positive
and lasting service. All Truvolts are rated
at 25 watts.

AIIIMMI1101"
AINIM=a10.11

REDUCED PRICES.

[411111i111191111111V4

Type T.5. 500 ohms. 224 m.a. 8/8/6 6 each

T.10 1,000 158
T.20 2,000 112 8/6
T.25 2,500 100 8/
T.30 3,000 91 8/66
T.50 5,000 71 8/6
T.75 7,500 58 8/6
T. I00 10,000 50 8/6
T.200 20,000 25 8/6 ,.

T.250 25,000 32 8/6
T.500 50,000 225 8/6 ,,

Write for our new 68-page Cata-
logue and Audio Manual. It tells
you all about the uses of Electrad

resistances. Post Free 6d.

THE ROTHERMEL CORPORATION LTD.,
24, Maddox Street, London, W.1.

'Phone: Mayfair 0578/9.

THE BEST OF THE
BRITISH UNITS.

18/6
complete with cone
clamps and aluminium
brackets as shown, en-
abling exact centre
adjustment to be made.

Before you buy a unit for your cone speaker, send
for a leaflet on this Watmel Unit. Both in theory and
in practice this is the best unit yet turned out either in
this or in any other country.
Magnets of Cobalt Steel, pole pieces of turbo stalloy,
armature of best charcoal annealed iron, positive adjust-
ment and true four -pole action combine to make this a
unit of outstanding performance and sensitivity. Fully
descriptive folder No. 101 comes free on application, and
shows you how you can build a complete loud speaker,
including magnificent oak cabinet, from a kit of parts
costing only 55/-.

WATMEL WIRELESS CO., LTD., Imperial Works,
High St., Edgware, Mx.

Telephone Edgware 0323. P 3 T

Mention of " The Wireless IVorld," when writing to advertisers, will ensure prompt attention. 12
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T he FERRANTI
Mulit- Range Test Set.

The instrument has a most handsome
appearance and is of c,convenient 'size,
measuring 6"x 5"x 2", and weighing only

lb. 7, oze. It is a universal testing in-
strumerit of immense 'Value to the man
who wants to ascertaimfacts and eliminate

guess -work

The Multi -Range Test Set is the latest addition to the range of FERRANTI Radio
Meters, and it is an instrument of which we are justifiably proud. It fully maintains
the high traditions of scientific design and manufacturing .skill for which the makers
of the famous AF3 are renowned, and in the hands of the serious experimenter it has
many applications. In fact, there is no direct current measurement-current, pressure,
power, or resistance-up to 25 amps.,250 volts, that may not be measured by this
instrument. An even greater and amost unlimited range may be obtained by the
employment of external shunts and resistances.

The Multi -Range Test Set comprises two FERRANTI Radio Meters-an ammeter and
a voltmeter-mounted side by side in a moulded bakelite case with the terminals so
arranged that current and voltage readings may be taken simultaneously. By means
of rotary switches mounted on the instrument a wide range of readings is obtainable.

milliamp
o-ro milliamps
0-50 milliamps
o-roo milliamps
0-50o milliamps
o -r ampere

o-5 amperes
o- to amperes
0-25 amperes
0-75 millivolts
o -loo millivolts
0-50o millivolts

o -x volt
0-5 volts
o-ro volts
0-50 volts
o-roo volts
0-250 volts

PRICE
Without Case and Leads, £7 15 0 : With Case and Leads, £9 5 0

Write for leaget We. 406.

FERRANTI LTD. NOLL INWOOD LANCASHIRE

6 KDKA

opreto

ARE YOU PROUD
OF YOUR NEW SET ?
DO IT JUSTICE
AND FIT THE BEST
POSSIBLE BATTERY

BRITISH
MANUFACTURE

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

66 v. from 7/6
99 v. _11/6

for Multi -Valve
Super Capacity v. 20/-
Sets - - - 32/6

artery

KOKA
CALLING

GROSVENOR BATTERY co., LTD., 2-3, White St-, NIOORGATE, LONDON, E.C.2. Phone: Met. 6866

A3 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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Easily operated by connecting to any
A.C. Mains light socket-no batteries
needed-this Lotus All Electric 3 -valve
S.G.P. Set is highly selective and covers
a good range of British and Continental
stations. Cash price ;1,2I (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3 -valve S.G.P.
Battery Model-Cash price £13 : rg : C.

For home construction get the Lotus 3 -
valve S.G.P. Battery Model Kit at

: 12 : 6. See and hear it at any wireless
dealer's or write to -day for the Lotus
Sets Catalogue and Hire Purchase terms.

ak7E101S.
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.4,
Lotus Works, Mill Lane, Liverpool.

Causton

/INVEST
IN
A

SQUIRE

QUIRE Cone Speakers are a good
S investment from all points of view.
For a very small expenditure they
will bring you in reproduction that is
only equalled by the most expensive
speakers on the market. We make this
claim with the utmost confidence, be-
cause it has been tested and proved
true. There is a Squire Speaker to
suit every purse and every require-
ment. Ask your dealer to demon-
strate one and prove our claims for
yourself. The 101 is illustrated above.

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

Retail Prices.
Price of Cradle
complete with
Cones, Octag-
onal front and
enamelled
back- ens
stand & Gm.

(including
Royalty)

Set of four any
silver chains
3/6 ; Art silk
lampshade
fringe 4/- ; Kit
for making two
cones 7;3,

P. S. T.

An entirely new  M -L production
for the ALL ELECTRIC RE-
CEIVER, the D.C. to A.C.

Converter.
40 WATT !Model 85 WATT Model

13-0-0 19-0-0
Power Supply Units our Speciality.

IF YOU ARE ON D.C. MAINS employ the
above machine for running your ALL
ELECTRIC RECEIVER. The only safe
way to operate receivers from D.C. Mains.
Suitable for well-known makes of Receivers

M -L MAGNETO SYND. Ltd.,
Radio Dept., COVENTRY.

Telephone : 5001.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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SPECIALLY
SELECTED

for the Twin Station 2

BURTON ANTI -CAPACITY
SWITCH.

Maximum efficiency in minimum
of space. Nickel Plated Finish.

3 Way 6/- 4 way 7/.

HERE IS THE
NEW BURTON
DIFFERENTIA L
CONDENSER.
The best differential
condenser yet made !
More accurate and
easier for tuning, bet-
ter selectivity and less
oscillation.
The price is only 5/ -

BUY

These famous Bur Ton
Components were specially
selected by the designer for
the building of the Twin
Station Two (see " Wireless
World," December 25th).
BurTon Components are a
vital factor in any set.
Make sure you use BurTon
Components ! Feel the con-
fidence of BurTon's behind
you!

BUY BY THE
BURTON
NAME

THE BURTON VALVE HOLDER.
Self -locating; means prolonged life for
your valves. Complete with 1 I
fixing screws - - - - I

THE
BURTON REACTION CONDENSER.
Capacity 000r, panel mounting A I
type - - - - -

BURTON
CO/APONEINITS

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

STAN DARDS

THREADS per INCH
and T.C.C.

WITHOUT standardization in scree
threads no engineering job could proceed.
It is essential to know when a certain

size of nut or bolt is specified that that size will
be supplied.

The same holds good with condensers. When
you ask for a condenser of a certain capacity
tested at a given voltage you expect to receive
such a condenser. If it's a T.C.C. you are assured
of it being " up to specification." The " condenser
in the green case " has for years been recognised
as the standard condenser. For accuracy, safety,
and dependability specify T.C.C. always.
The illustration above shows an Electrolytic Type Con-
denser. These are made in three capacities, viz. :-Single
Type 2,000 Innis is volts D.C., price 15s. od. Double
Type 4,000 mfds Ia volts D.C., price 270. 6d , and the
new Single Type 500 mfds 40 volts D.C., price zos. od.

'''lli11171111111Ing

Advt. Telegraph Condenser Co Ltd., Wales Fa Road N. Acton, Lyndon, W 3. GA
3070

A5 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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PUT

HYDRA
for safety

BETWEEN YOUR
MAINS AND SET

In all
the best

ELI M I NATORS
Find

HYDRA
CONDENSERS

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

Build an eliminator wits,
HYDRA Condensers and
you are putting between
the high voltage of your
mains and your set the
surest safeguard that
science can provids.
HYDRA Condensers are
built to stand up to
higher pressures than
your mains supply-
and every one is tested
before it leaves t he

factory-tested far
beyond its stated
working voltage.

Fit HYDRA for safety.

Fit the

DUBILIER
long -life

BATTERY

Other
Voltages
Available.
!Miller Condenser Co. (r925), Ltd., Ducon Works, Victoria Road, North Acton,

London, W.3.

66 Volts
7,9

BRITISH MADE

and improve
the quality

of your
reception

s LT5
; 7/9

Ask your
dealer for
a copy of

the
Dubili er
Booklet -
" A Bit
about a

Battery."

Clearer 821

BRITKAM
SUPER QUALITY

EBONITE
IN SHEETS, RODS,

AND TUBES.
PANELS cut to any size and thickness.
Matt or polished surface. Guaranteed
against surface leakage.

1

Immediate delivery. -Prices on application.
Trade enquiries invited.

BRITKAM-EBONITE /Britannia Rubber &N(Britannia Co. Ltd./
7, Newgate Street, London, E.C.1.

REMEMBER

Write for price list
of Wireless Mains

Apparatus.

WHEN BUYING

WIRELESS MAINS

COMPONENTS!
If you see PARMEICO
on the transformer,
choke or eliminator, you
know you are buying the
highest class of appa-
ratus. PARMEKO
components are made to
the designs of technical

experts by skilled workmen, only the finest materials
being used. Though our-rango of models is one of
the widest, we are one of the few firms which make
a speciality of apparatus to your own specification.
Let us know your requirements and we will quote
by return.
For  the benefit of our London customers we carry
stocks of our apparatus at 74, New Oxford Street,
where we shall be pleased to see anyone interested
at any time.

PARTRIDGE dc MEE Ltd.,
26, Dover Street,

LEICESTER.
74, New Oxford Street,

LONDON,

THE
BEST
PANELS
-NOW
THE
CHEAP-
EST.

Trelleborg
Ebonite

Works, Lt.l.

'"-rk
Erik', Union Pla:e,

120.000 VOLTS DER s4,
8 1. Pii Wells Streat,

Ma... Ilysw el ...e. ICES London W. I

NE..

Highly Polished 3/16" Black or Wavy, 9/16d. sq. in., 6 x 9, 2/8 ; 7 x 14, 4/6; 7 x : ' - -

7 x 21, 7/- ; 8 x 12, 4/6; 8 x 16, 6/, Highly Polished, 3/16'
Mahogany, 0 Black or Wavy.

Id. eq. in., 6 x 9, 8/8; 7x14, 8/3; 7x18, 8/-; 7 x 21, 9/3; 8x121, 6/.. ; 8 X 16, 8'.

Highly Polished, f' Mahogany, 1d. sq. in., 6x 9, 4/6; 7 X 14, 8/2 ; 7 x 18, 10/6 ; :x21
11/3 ; 8x 12, 8/. ;8X 16, 10/8.

uper me it ua ify

relleborg
GUARANTEED

E.- EBONITE
E2:C

Mention of " The Wireless World;' when writing to advertisers, will ensure prompt attention: Ifs
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LONGER LIFE r,

Patent 271,384.

Lamas .Centre -lapped Coil No. 40
was specified for use in the two -
valve set described in "The Wire-

less World," December 25,

Maximum inductance
assured with Lewcos
Centre Tapped Coils.

Lewcos Centre Tapped Coils ensure at all times the
maximum inductance with the minimum self capacity.

Lewcos Coils provide you with every quality that makes for
selective tuning,together with greater volume and purity of tone.

Coils No. 25 to 75, 3/6 each. Coils No. 100 to 200, 4/6 each.
Coils No. 250 to 300, 5/3 each.

H.F. CHOKE CURVES
Showing the pevfonuanca tithe Lawns HFCholta

co...payed with othigt malt.mumis
1111111111171311111111111

Pprgr-WATIrinv
WhgthLeAatiLWPriWojr-ritoiw.

ArdWra. AP/AirAVAI
250 SOO 7501000 1230 000 750. 0000 250

WAVE LENGTH METRES

SELF OSCILLATION
WITH AVERAGE CI

REGD.

LEWCQS
LEWCOS

H.F. CHOKE.
The Lewcos
H.F. Choke gives
efficient perform -
once on all wave-
lengths from
2,000 down to

20 metres.
Size 1r 21," X

31" high.
Price 7,V each.

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED,
Church Road, Leyton, London, E.10.

Trade Counter: 7, Playhouse Yard, Golden Lane, E.C.I.

LEWOOS POTENTIOMETER.
Patent No. 740579.

The Lewcos Fixed Potentiometer
gives perfectly smooth reaction
control on all Radio receivers.

Price 4/9 with out Grid Leak.

The Battery without CRACKLED
other will content you. Being devoid of 04Once use a " Pertrix " H.T. flattery and no

the ordinary sal-ammoniac electrolyte,
" Pertrix " possesses these unique qualities:
(a) It cannot develop " crackle."
(b) It cannot lose power when

out of circuit.
(c) It gives-on every test -60%

longer life.

PEKRIX
HTBATTERIES

PERTRIX Ltd., Britannia House, Shaftesbury Avenue, London, W.C.2
Factory-Britannia Works, Redditch, Worcs.

A7 Advertisements for " The Wireless World" are only accepted front firms we believe to be thoroughly reliable.
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THE NEW Cossor Screened Grid
Valve is shock -proof, noise -proof
and break -proof. Its Interlocked

Construction makes it the strongest
and most robust Screened Grid
Valve ever produced. Its elements
are immovably locked in position-
vibration is impossible-all risk of
microphonic noise is eliminated. And
because of the girder -like rigidity of its
elements the NEW Cossor has exceptional
strength, even the hardest blow cannot mar
its remarkable performance. Use the NEW
Cossor Screened Grid in your Receiver-no
other make has Interlocked Construction.

The NEW Cocsor 220 S.G.
(2 volts, -2 amp.) Impedance
200,000. Amplification
Factor 200.
Anode Volts 111216
120-150. Price

Cossor 4- and 6 -volt
Screened Grid Valves are
also obtainable from all
Wireless Dealers.

A. C. Cossor Ltd.; Highbury Grove, i ndon.

Mention of " The Wireless World," when

?he NEW
ossor 1

Screened Grid
Valve

(Q 2;f:4
writing to advertisers, will ensure prompt attention. A8
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SHOULD THE DATE OF THE SHOW
BE CHANGED ?

THE New Year always suggests the opportunity
for reviewing the events of the old year so as
to endeavour to profit by the experience gained

in the past and put it to good use during the year that
is ahead. In wireless we are continually profiting by
experience, for the science is a new one, and broadcast-
ing, in particular, being relatively very new, there are
few precedents to go upon to assist in guiding the policy
of the broadcasting service and the industry which it
has founded.

Delay in Fulfilling Orders.
A reader whose letter is published in this issue com-

ments on the date which has been chosen for the annual
Radio Show, and whilst this subject has been discussed
previously, our correspondent now puts forward some
very good arguments as to why the date of the annual
Show should be changed. Our readers and, in fact,
all sections of the wireless community are painfully

A 9

aware that this year, as in previous years, manufacturers
are in many instances far behind in executing orders
which they have received for apparatus which was
first exhibited at Olympia in September. Our corre-
spondent points out that it is common knowledge that
at the annual Motor Show at Olympia orders for new
cars frequently cannot be fulfilled until the spring, but
as, luckily, the spring is just the time when most people
want to put new cars into commission, there is nothing
very much the matter with this arrangement. With the
wireless public, however, it is in the autumn that the
public demand for wireless apparatus is at its height,
and this demand continues throughout the winter
months. If the Wireless Exhibition were to be held at
a date which gave time for apparatus to be in full pro-
duction by the autumn, then much would have been
accomplished towards overcoming the present diffi-
culties.

When is Interest at its Height)
It has been argued that the Radio Exhibition should

be held in the autumn because that is the time when
public interest in broadcasting and indoor entertain-
ment has been aroused, but we believe that the public
interest is even greater towards the close of the winter
months, when the value of wireless is fresh in their
minds, than it is at the end of the summer months
before their interest has been fully rekindled. We are
aware that manufacturers cannot well be expected to
make arrangements for a very large production of ap-
paratus until they have some indication of the demand
for that apparatus, and this is given as the reason why
in many instances deliveries of apparatus exhibited at
the September show are still tar behind several months
later. But by holding the Exhibition at the end of the
winter the demand would tend to develop more gradu-
ally than at present and would help to ease the manu-
facturing problem. In addition, it is believed that this
change would be to the advantage of exhibitors because
it would tend to make radio sales less seasonal in
character.

A Matter for Urgent Consideration.
We are given to understand that arrangements for

the annual Radio ShOw have to be made a year or two
in advance, but if the reason for a change in date is
sufficiently good, as we believe it is, then the question
should be looked into now in order to see how quickly
the change can be introduced. As matters stand at
present, with each succeeding season the same com-
plaints occur regarding delay in deliveries of apparatus,
and there seems to be no obyious cure for the situation,
except by shifting the date of the annual Show.
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An Empire Set Embodying a
Tuned H.F. Stage.

By H. B. DENT.

T0 -DAY the number of short-wave broadcast sta-
tions operating a regular schedule is more than
sufficient to afford a welcome recreation to

listeners in this country. As regards the exile abroad,
possibly separated by many thousands of miles from
the home country, the only link is through the medium
of the special programmes radiated from 5SW, the short-
wave experimental station at Chelmsford.

The ubiquitous detector-L.F. arrangement has done
yeoman service and for long has been regarded as the
accepted standard for a short-wave set. So far there
has been a decided reluctance on the part of designers
to apply the principles of high -frequency amplification
to short-wave reception, and possibly some justification
existed in the past, as the general unsuitability of the
average receiving valve was a serious obstacle. The
question was discussed, however, at some length in an

Fig. 1.-The theoretical circuit values are as follows: C1 and C7, - 0.00015 mid:, C2 and
C3= 0.01 mid., C4 and C0 0.0002 mfd., C7 = 0.0001 mfd., C0= 0.000075 mfd., Cs = 2 mfds.,
C10 = 1 mfd., Ft1= 30,000 ohms, R2. R3 and R6 = 20,000 ohms, R4 = 5 megohms, R6 = Polar

semi -fixed potentiometer, R7 = 200,000 ohms, Rs = 5,000 ohms.

JANUARY ist, 1930.

article entitled " High -Frequency Amplification on
Short Waves," which was published' in The. Wireless
World as far back as October 12th, 1927. When it is
realised that the frequencies dealt with are of the order
of 15 million cycles per second, it will be appreciated
that the problem is no mean one.

In view of the many improvements made recently in
the design of valves-especially those developed particu-
larly for high -frequency amplification-the present
would appear opportune again to focus attention on
this subject. The screen -grid valve, which has effected
such a radical change in the design of H.F. amplifiers for
broadcast reception, should prove equally efficacious on
the ultra -short wavelengths.

In conformity with modern practice, neutralised cir-
cuits will be ruled out, since, on short wavelengths, the
complications in the assembly of a suitable receiver

would tend to place this be-
yond the reach of the aver-
age home constructor.
Consideration will be given,
therefore, only tb the pos-
sible ways and means
whereby a worth -while
stage gain is possible of
attainment by employing a
relatively simple unneutral-
ised H.F. amplifier.

This proviso unfortun-
ately limits us in our choice
of valve for the H.F. stage,
because only those which
show a very low internal
anode -to -grid capacity will
be at all suitable for this
purpose. At the outset it
might be stated that even
with the best valve-re-
garded from this viewpoint
-the amplification af-
forded on 20 metres could
not possibly attain that at
200 metres. For example,
the Mazda 215 S.G. valve
shows a theoretical stage

A I0
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gain of about 150, unneutralised, at zoo metres, whereas
at 20 metres the calculated stage gain, also unneutralised,
is of the order of 6o only. We know that in practice the
theoretical amplification is difficult of attainment. On
20 metres the incidental losses pile up in an alarming
manner ; how they accumulate is far too involved to be
dealt with here. But in spite of this some preliminary
tests showed that a useful gain is possible, and accord-
ingly the design of the set described in this article was
prepared.

As an indication of the irnportance of choosing a valve
with the lowest possible anode -grid capacity, it may be
mentioned that with one having an internal capacity of
0.05 µµf-or ten times that of the particular example
given above-the calculated stage amplification, unneu-
tralised, would fall to 18. So that it is very doubtful if,
under these conditions, any justification would exist for
employing an H.F. stage.

Single H.T. Feed.
Ease of construction has been the guiding factor in

designing the set and, so far as technical considerations
will allow, only those parts readily obtainable have been
used. With the exception of winding the coils, it re-
solves into a straightforward assembly job for which the
tools found in the average amateur's workshop should
suffice.

The theoretical circuit is shown in Fig. r, and from this
it will be seen that the receiver consists of a screen -grid
H.F. stage followed by a leaky grid detector which is
transformer -coupled to a pentode output valve. This
choice assures the maximum overall amplification with
the minimum number of valves. A single H.T. positive
feed is favoured, as this discharges all sections of the H.T.
battery at the same rate. Each stage is adequately

A II
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decoupled to counteract any tendency towards instability,
the decoupling resistances acting also as voltage limiting
devices where a lower potential than the maximum bat -

400,000
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11111
SHORT WAVE

H.F. CHOKE

WAVELENGTH (METRES)

250

Fig. 2.-Irnpedence curve of a typical short-wave H.F. choke
with a shunt capacity of 8

tery voltage is considered desirable. It should be
pointed out that this policy slightly increases the initial
cost, but not to any appreciable extent, because de -
coupling resistances would be required in any case, but
their value has been raised in some instances to conform
with the requirements of a single H.T. feed.

In designing the tuning coils it was decided to give
preference to the parallel feed and tuned grid circuit, as
the construction of H.F. transformers suitable for use on

Rear view of set with coils and valves removed.
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the wavelengths dealt with in this case would be rather
involved. Incidentally, it may be mentioned that pre-
liminary tests showed there was little to choose between
these two tuning arrangements. From the illustrations it
will be seen that the ordinary broadcast type of H.F.
choke is incorporated in favour of one of the short-wave
variety. This course was adopted after very careful con-
sideration of the merits of both types. Readers will be
familiar with the impedance curves of H.F. chokes, as
these have been published from time to time in this jour-
nal. In Fig. 2 is reproduced a representative curve of a
short-wave choke resonating at 170 metres when shunted
with the capacity mentioned in the inscription. The dif-
ference in impedance at 5o metres and at 170 metres is
most marked, and on still shorter wavelengths the broad-
cast variety shows an impedance very nearly equal to
that of the short-wave type. Since there is so little to
choose between the two preference was given to the larger
choke, as this enables the usefulness of the receiver to be
extended to cover the normal broadcast wavelengths with
ease.

Extension to Medium Waveband.
To maintain a reasonable degree of selectivity the leaky

grid detector should be connected across a portion only of
the H.F. coil when using the set on the normal broadcast
band, but there is nothing gained by adopting this course
on short waves. The connections to the coil base are
planned accordingly, the required interconnection
between the sockets being made on the coil former.
Selectivity can be further improved on the 250 -500 -metre
band by arranging the H.F. coil as an auto -transformer.
Ultimately a compromise was made between the best

Fig. 3.-Theoretical connections of the aerial grid coil (a) and
tuned grid H.F. coil (b) for use on the medium broadcast

waveband.

transformer ratio and optimum detector tapping; the
H.F. coil being tapped at its centre and connected as
shown in Fig. 3. The aerial -grid coil connections also
are given in this diagram. A separate aerial winding
was not considered necessary, a tapping, a few turns
from the earth end, being brought out for attachment of
the aerial lead.

The voltage for the screen -grid in the H.F. valve is
obtained from a potentiometer consisting of a fixed resis-
tance of 20,00o ohms, in series with a 30,000 -ohm wire -
wound potentiometer. Assuming that a 150 -volt H.T.
battery is used, the screen voltage will be variable from
o to go volts approximately. The fixed resistance sets a

JANUARY 1st, 1930.

limit to the maximum potential available, and assures
that the valve will not be overrun. The remainder of
the circuit calls for little further comment, as it is per-
fectly straightforward. Mention might be made, how-
ever, of the 5,000 ohms resistance in the auxiliary grid
lead of the pentode valve. It has' a dual function. It
serves to decouple this circuit, counteracting any ten-
dency towards L.F. instability due to battery resistance,
and secondly, it limits the. voltage on the grid. Without
the resistance the potential on the auxiliary grid would
be higher than that on the anode, due to the voltage
dropped across the primary of the output transformer.

NO
G.RsIl5w030.1(L.4

NO 18
GRID COIL

)
(BARE)

REACTION
AERIAL

NQ
NE 84 D.S.C.

RANGE

20-34 METRES

1 --SS METRES

AERIAL GRID CON.

AERIAL

1 TURN

11/2 TURNS

GRID

TURNS

11 TURNS

RANGE
H.F. COIL

REACTION GRID

20-34 METRES 2 TURNS 5 TURNS

31-S6METRES 9 TURNS 10 TURNS

Fig. 4.-Detailed drawing of the coils giving winding data for
the 20-34 metre and 32-56 metre wavebands. On the left is

the aerial -grid coil, the other being the H.F. coil.

The writer has found that pentode valves function just as
well with an auxiliary grid potential slightly less than the
anode voltage. The A.C. resistance rises slightly, but so
does the amplification factor, the mutual conductance
remaining sensibly the same. A few milliamps can be
saved, so there is a little compensation for adopting this
arrangement.

Choosing the Output Transformer Ratio.
The loud speaker is fed through a Pye step-down out-

put transformer designed especially for use with pentodes.
A choice of three ratios is available, viz., 2: I, 3 : I and
4 : I. The most suitable ratio, having regard to the par-
ticular output valve and loud speaker used, might well be
determined by trial and error. Alternatively, it is a rela-
tively simple matter to calculate, if the valve resistance
and speaker impedance are known. This will be correct
for one frequency only, but if the loud speaker imped-
ance is known at mean speech frequency, the ratio found
will be sufficiently accurate for our purpose, since the
choice of three alternatives only is available. The for-
mula is :-

Transformer ratio = Valve A.C. resistance
1,/Speaker impedance

Before passing on it would be advisable to mention
that one side of the secondary coil on the output trans -

A 12
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Fig. 5.-Dimensional data of panel and terminal strip. Sizes of holes are as follows: A = 7/16in. dia., B = 3/8in. dia., C 5,16in. dia.,D = 5/32in. dia., E = 1/bin. dia., countersunk for No. 4 wood screws.

former should be tied down to the filament circuit. Unless
this connection is made, trouble might be experienced
from an occasional L.F. howl. There are other means
of curing it, but that suggested is quite satisfactory. Ex-
periment will determine the " live " terminal, and this
should be " earthed."

The process of assembly will be found a relatively
simple matter, as all parts are readily accessible. The
screening box, which is supplied unassembled, can be
put together in a few minutes. When putting this box
together it will be necessary to use countersunk screws,
in place of the round head variety supplied, for fixing the
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Fig. 7.-Practical wiring plan. Wires passing through the baseboard are lettered to facilitate tracing their path as shown on
the under -deck plan.
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LIST OF
2 Variable condensers, 0.00015 mfd., with vernier and dial (Polar Q.J.).
1 Reaction condenser, 0.000075 mfd., with vernier (Polar Capron).
2 Fixed condensers, 0.0002 mfd. (T.C.C.).
1 Fixed condensers, 0.0001 mfd. (T.C.C.).
1 Fixed condensers, 1 mg., 400 volt D.C. Test (T.C.C.).
I Fixed condensers, 2 mfd., 400 volt D.C. Test (T.C.C.).
2 Fixed condensers, 0.01 mfd. mica (Dubilier B. 775).
2 H.F. chokes (Wearite II.F.0.).
1 Decoupling resistance, 600 ohms. (Wearily).
2 Anode resistances, 20,000 ohms, and holders (R.I.).
1 Anode resistances, 5,000 ohms, and holders (R.I.),
1 Fixed potentiometer (Polar).
1 Power potentiometer, 30,000 ohms {Varlet').
1 Valve holder (Aermonic " D.")
I Valve holder (Aermonic " H.")
1 Valve holder (Whiteline Pentode).
I L.P. transformer, 3-1 (Telsen Radiogrand).
1 Output transformer (Pye 6571P.).

PARTS.

1 Variable resistance: 0-200,000 ohms (Electrad Royalty "J."
Rotheintel).

1 Grid leak, 5 megohms (Ediswan).
1 Holder for above (Wearite).
1 On -off switch (Pioneer).
1 Aluminium screening box (Bowyer Lowe).
4 Coil formers (Colvern Standard 6 -Pin).
2 6 -Pin bases with terminals for above (Colvern).
1 9 -Volt Grid bias battery (Siemens);
1 Pair Geld bias clips for above (Bulgin).
I Grid cell, 0.9 volts (Siemens).
8 Terminals (Burton).
I Ebonite panel, 21 x7 x 31 16in.
1 Ebonite terminal strip, 21 x ri x5116 in.
1 Baseboard, 21 x9 x in.
2 Wander plugs (Clix).
2 Dial indicators (Bulgin).

Quantity No. 18 S.W.G. tinned copper wire, Systoflex, screws, etc.
Approximate cost of parts, £9 2s. 6d.

In the List of Parts" included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by
the designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular components
should be used in preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his
discretion as to the choice of components, provided they are of equal quality to those listed and that he takes into consideration in the

dimensions and layout of the set any variations in the size of alternative components he may use.

front section to the side pieces, and the base piece.
Four screws tin. long will be required. The size is
No. 4B.A., with nuts to match. This is deemed neces-
sary in view of the small clearance allowed on the con-
denser fixing bushes. They have been designed to
accommodate panel thicknesses up to tin., and it will be
very difficult to fit them unless the box is brought as close
as possible to the back of the panel. If the screw heads

be required. This may be cut from a piece of hard wood,
such as mahogany, or even pitch pine would answer if it
can be obtained more readily. In the model illustrated
five-ply wood was used. Two battens, each gin. x Zin. x
Sin., are now required, one to be screwed on to each end
of the baseboard, on the under side. A shallow well is
thus formed, in which much of the wiring can be accom-
modated. A terminal "strip,' the full length of the base,

Plan view of receiver showing the straightforward layout of the H.F. stage.

are not countersunk into the metal they will separate the
box just sufficiently from the panel to leave space for fit-
ting the lid. In addition, a small washer-cardboard of
suitable thickness will answer-should be slipped over
the fixing bush between the box and the panel. A loose
interior baseboard is included with the box, thus reliev-
ing the constructor of the onus of preparing this. A base-
board, 2iin. long, gin. wide, and Sin. in thickness, will

A 15

and a panel 2iin. x 7in. x -120-in., completes the frame-
work on which the set is assembled.

Having marked out and drilled the panel in accord-
ance with the details given, it can be fixed to the base
and the position of the hole in the screening box, through
which the H.F. condenser bush is passed, may be
marked. Before assembling the components, unship the
panel and screening box. The parts on the panel car.
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then be assembled with the exception of the H.F. tuning
condenser and the reaction condenser. It is advisable
to leave the box off until most of the wiring has been
done. This applies particularly to the connections on
the panel potentiometer and other components in close
juxtaposition to the metal container.

The H.F. tuning condenser cannot be fitted until the
small sub -base is ready to be dropped into its box. As
regards the reaction condenser, and its small screening
plate, fitting this too early will interfere with wiring the
various small components on the baseboard immediately
below it
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Fig. 8.-Calibration curves of the H.F. coil with reaction adjusted
to cause the stage to oscilitate weakly.

Apart from the above -mentioned order of procedure,
there is no particular sequence in which the wiring should
be done. It is well to check occasionally with the theory
diagram and mark off each lead as it is completed.

Particulars of the coils, so far prepared, are given in
the diagrams. Two are required for each waveband. It
has been found that for the 20- to 34.9 -metre range, five
turns of No.18 S.W.G. tinned copper wire, spaced fin.,
are required for the H.F. coil, but to cover the same
waveband six turns must be used on the aerial -grid coil.
Incidentally, the aerial winding is separate, and consists
of one turn of fine gauge wire, wound in the space
between the first and second turns from the earth end of
the grid coil. In all cases the direction of the windings
is the same.

The two other coils shown cover a waveband of from
30.9 metres to 56.3 metres, and io turns of No. 18

JANUARY 1st, 193o.

S.W.G. tinned copper wire are used for the H.F. coil.
The aerial -grid coil for this range has II turns of the
same gauge wire. Each turn is spaced -Ain. from its
neighbour. The aerial winding consists of i2 turns in
this case. It is hoped that shortly details of the coils
required to extend the usefulness of the set to about 15o
metres will be available for publication, also the winding
data for a set of medium-waye broadcast coils.

Valves.

A calibration curve for each of the H.F. coils described
here has been prepared. These may require a slight
modification in some cases, as the calibration was made
with the receiver just oscillating. Any change in the
capacity of the reaction condenser will shift the tuning
slightly. The curves will be, a useful guide in the begin-
ning, as, provided the same type of valve as mentioned
on the chart is used in the H.F. and detector stages,
tuning will be sufficiently accurate to identify most of
the principal transmissions coming within the range of
these coils.

With the exception of the H.F. stage, where unfor-
tunately not much latitude Can be given, any well-known
make of valve may be used. In the case of the detec-
tor, best results will follow the employment of a valve
not exceeding about 12,000 ohms A.C. resistance. The
Cossor 210 L.F., Mullard P.M.2 D.X., the Mazda L.210
and the Marconi and Osram L.210 are good examples
of the type most suited for use in this position. In
the output stage a pentode is required, and since an out-
put transformer with a choice of ratios is fitted, any
pentode, provided it has the same filament voltage rating
as the other valves chosen, can be used, with confidence.

The writer recommends the Mazda 215 S.G. for the
H.F: stage by virtue of its exceedingly low anode -grid
capacity. But as there is a little delay in obtaining
deliveries of this particular make at the present moment,
excellent substitutes would be the Mullard P.M.I2, Six -
Sixty S.S.215 S.G., and the Marconi or Osram S.215, to
mention a few only in the two -volt class.

This receiver is available for inspection by readers at the
Editorial Offices, 116-117, Fleet Street, London, E.C.4.

BOOKS RECEIVED.

Photograms of the Year. Edited by F. J. Mortimer, F.R.P.S.,
the Editor of The Amateur Photographer and Cinematographer.
About 100 reproductions of fine pictures made with the camera
by the leading photographers in all countries where the camera
is used. For the amateur photographer and those who are
interested in picture -making, it provides guidance and inspira-
tion that gives it an undoubted educational value. Published by
Iliffe and Sons Ltd., London. Price 5s. net in stiff paper covers,
or 7s. 6d. net in cloth boards.

0000
Electricity: What It Is and How It Acts (Vol. I), by A. W.

Kramer, A.M.A. I.E.E.-A simple treatise on the part played by
the electron in ordinary electrical phenomena, including its
action in diode and -triode valves. Pp. 274+xiii with 130
diagrams and illustrations. Published by Technical Publishing
Company, Chicago, U.S.A. Price $2 net.
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IRCUIT LOSSES

Sources of Incidental Dielectric Loss.
By A. L. M. SOWERBY, M.Sc.

THERE is no component in the whole of a high -
frequency amplifier that has received so much
attention as the tuning coil, for it was early recog-

nised that the signal strength given by a receiver could
be considerably enhanced by using coils of low high -
frequency resistance. The classical researches on the
subject by S. Butterworth' brought to light the fact
that, for the frequencies used in the broadcast wave-
band, any coil of reasonable dimensions must be wound
with stranded wire, or Litzendraht, if the lowest possible
resistance, and hence the greatest amplification, was
required. This information was promptly acted upon
by The Wireless World, and complete receivers in
which the tuning coils were wound with " Litz " were
described and proved,  as might be expected, appre-
ciably in advance of receivers employing coils of less
scientific design. The use of coils wound with Litz has
now become usual in all sets in which the maximum
amplification at high -frequency is desired.

Butterworth's researches into the resistance of coils
were carried out on a purely mathematical basis, and
had for their object the determination of the resistance
due to the copper wire of which the coil is wound, with-
out attempting to make any allowance for the extraneous
losses due to the former and the plug or other mount
used. Nor were they at any time intended to cover
losses originating outside the coil itself in the tuning
condenser and the various components which, in a fin-
ished set, are connected in parallel with the tuned circuit.
It is known, however, that losses arising from such
sources as these, and which consist mainly of dielectric
losses, form a very considerable proportion indeed of
the total losses in a tuned circuit, so that the formuhe
developed by Butterworth,.while they are an absolutely
indispensable aid ,in designing a coil, yet give us no
reliable estimate of the total resistance of the tuned
circuit as it exists in a practical. receiver.

1 Experimental Wireless, April, May, July, and August, 1926.
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The problem that lies before the designer of a receiver,
then, is to find some approximation to the resistance of
the tuned circuit as a whole, for it is this that he has to
take as the basis of his design. The contribution to the
total resistance made by the copper wire of the coil can
fairly readily be calculated from Butterworth's formulae,
while at the cost of a little further calculation one can
arrive at a coil so designed that it is physically impossible
to improve upon it without increasing its dimensions.
Unfortunately, that part of the total resistance which
arises from the imperfections of the various insulating
materials which have inevitably to be connected to the
tuned circuit cannot be calculated at all. For any one
case, of course, the value of the losses arising in the
various dielectrics can be measured, but a systematic
treatment does not appear to be possible.

Copper and Dielectric Losses Compared.
The sources of dielectric loss in a finished receiver are

many and various. First, there is the insulation on the
wire itself, and the former on which the coil is wound.
If the coil is made interchangeable with others so that
different wave -bands can be covered, there are losses
also, and usually very considerable losses, in the plug -
fitting of the coil and in the holder into which it fits. Then
the tuning condenser contributes its share, for the fixed
plates must be carried on a support of some insulating
material, so that losses enter here also. Before any use
can be made of the tuned circuit it must be connected
across grid and filament of a valve, so that the insula-
ting material both of the holder and of the base of the
valve itself have an opportunity of absorbing energy.

Each of these sources of loss, if sufficient care is taken,
can be made quite small; the sum -total of them all is
always far larger than one would like, even when every
possible precaution has been taken. As a result, the
high -frequency resistance of the tuned circuit must in-
evitably be very much higher than the figure derived
from applying Butterworth's formulae to the coil itself.
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The additional losses have still further depressed the

dynamic resistance of the coil, and it will be particularly
noticed that with this set of components in parallel with
the tuned circuit the dynamic resistance is, for the first
time, lower at 200 metres than at 55o. The one comfort-
ing thought, in face of the heavy loss in amplification that
the augmented dielectric losses have brought about, is
that the dynamic resistance of the tuned circuit is now
practically constant, especially with the Litz coil, over
the range 25o to 50o metres, which makes for easier re-
ceiver design and uniform amplification.

A Bad Case.
The curve of Fig. 4 represents, as has been pointed out,

a case in which the dielectric losses have been reduced,
by careful choice of components, to a value very con-
siderably below that which obtains in the average re-
ceiver, though it is reasonably, representative of the
receivers described in the pages of this journal. In many
sets, and in commercial sets in particular, dielectric
losses appear to be relied upon to ensure stability in the
high -frequency stages in face of considerable. laxity in
screening and decoupling. To check the magnitude of
the dielectric losses in a case where no attempt has been
made to minimise them, a series of measurements was
made on a 2 -inch diameter coil of the type which is made
up, complete with primary, neutralising, and reaction
windings, as a single unit.

The coil was a standard type with pin connectors, in-
tended to be plugged into a coil base, and was made by
a well-known firm. It bore the inscription " Split -
primary H.F. Transformer," and was intended to cover
the wave -band from 25o to 55o metres. The winding
was go turns of 3o D.S.C., giving an inductance of 252
microhenrys.

The copper losses were first calculated ; the corre-
sponding dynamic resistances are given in the second
column of Table IV. It was noticed that the wrong gauge
of wire had been chosen for the coil ; for minimum resis-
sistance it should have been wound with No. 26 instead
of No. 3o gauge.

Measurement of the dynamic resistance of a tuned cir-

LITZ_
_SOLID_WIRE

Fig. 4.-Dynamic resistance of tuned circuit with valve and valve -
holder in parallel,
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cult incorporating, besides the coil, the multi -pin base
for which it was designed, and with an H.6ro valve in a
bakelite holder, and a 3-megohm leak in clips mounted
on bakelite connected in parallel, gave the results of the
last column of Table IV.

TABLE IV.

Wavelength.
(Metres.)

225
250
300
350
400
500
600

Dynamic Resistance.
(Megohms.)

Copper Losses Only.

0.543
0.461
0.352
0.270
0.228
0.102
0.122

Complete Tuned
Circuit as Described.

0.0225
0.0308
0.0436
0.0485
0.0502
0.0486

The numerical results of this table are plotted as
curves on the same scale as preceding figures in Fig. 5,
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Fig. 5.-Losses in a commercial multi -pin plug-in coil of 2ins.
diameter. Curve A shows the dynamic resistance calculated for
copper losses only. Curve B gives the dynamic resistance as
found in a practical circuit with dielectric losses. At 300 metres
the dynamic resistance of this coil and circuit is about five times

less than that of a 3M. Wireless World Litz coil.

from which can clearly be seen the appalling effect of
unchecked dielectric losses on the efficiency of a tuned
circuit. Nor must it be thought that the case chosen for
measurement is in any way exceptional ; on the contrary,
it is typical of a very large class of sets.. Dozens of re-
ceivers, embodying tuned circuits exactly like that ex-
amined, have been designed, and they are used in enor-
mous numbers by those who are sufficiently unversed in
technical matters to be unaware of the enormous loss in
signal strength that the use of such tuned circuits
necessarily involves.

The moral of all these measurements should by now be
clear enough ; it is that time and energy spent on deter-
mining the best winding for a coil are quite wasted un-
less a good deal of care is also devoted to keeping down
the losses due to faulty dielectrics. If this point is over-
looked, copper losses may be reduced to an almost
negligible fraction of the total losses, being swamped out
by the effects of dielectric absorption. In particular, it
is interesting to enquire how far the use of Litz is justi-
fied in the average receiver.
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Tuning Circuit Losses.-
There is, for example, no advantage whatever to be

had from the use of stranded wire if the dielectric losses
are to be on the scale found for the " multi -pin " coil
and its appurtenances, for in such a case the copper
losses form so small a proportion of the total losses that
even if they are doubled or halved the efficiency of the
tuned circuit as a whole would hardly be affected. At the
other extreme, where dielectric losses are cut down to the
minimum by decapping the valve, the substitution of
solid wire for Litz would make a very large difference
indeed to the behaviour of a receiver.

In the case where the valve is not decapped, but all
components are picked carefully with an eye to reducing
dielectric losses as far as convenience permits, we are
not far frodi the borderline between the two extremes.

Ij

Where there.is but one tuned circuit in the receiver the
replacement of a Litz coil by a competently designed
coil of solid wire would probably not be very noticeable.
Since, however, the slight, but appreciable, gain that
can be had from using Litz is cumulative from coil to
coil, a receiver with two tuned circuits, and, still more,
one with three, would show quite a marked falling -off
in performance if solid wire were used in its place. Since,
in addition, doubling the input to the detector valve re-
sults in something like a fourfold increase in rectified
signal voltage., even quite small changes in efficiency oh
the high -frequency side of the receiver are still further
magnified by the detector.

But as these points apply equally to dielectric losses,
they do but emphasise the need for paying the very
closest attention to this insidious thief of signal strength.

PCJ's BIOGRAPHY.
Short Waves and

THE history of wireless enterprise teems with
achievements which really deserve that over-
worked epithet " remarkable." And no list of

such achievements would be complete which did not
include the exploits of PCJ, the Philips short-wave
station at Eindhoven. The story of how, on a morning
in March, 1927, PCJ woke (if it had ever slept) to find
itself famous, is told in a
handsomely prepared book.
let now issued by Messrs.
Philips Radio. In 28 pages,
brightened by numerous
illustrations, the author
gives not only the story of
PCJ's rise to fame, but
many interesting observa-
tions on short-wave work in
general.

Among the illustrations is
a reproduction of a Wireless
World cartoon, which ap-
peared in June, 1927, and
caused some heart-searching
among British wireless
authorities. The cartoonist
drew a parallel between the
victory of the Dutch Admiral
Van Tromp over the British
Fleet in 1652, and the
triumph of the Dutch wire-
less station in the ether
waves. Tied to the mast-
head of the Dutch ship was
Van Tromp's legendary
broom with which he
" swept the seas," while a
broom of more modern
design was shown attached
to the aerial at Eindhoven.

That PCJ's claim of a
A 21

Long Distances.
world-wide audience is not an idle boast is seen by refer-
ence to the world map included in the booklet, show-
ing the places from which reports have been received.
Only Greenland and Siberia appear to have missed the
call. Up to the present time twenty different languages
have been spoken before the PCJ microphone. This
alone must constitute a record.

HOLLAND'S SHORT-WAVE ENTERPRISE.. Messrs. Philips Radio have produced an attractive
booklet giving the life story of PCJ the famous short-wave station at Eindhoven. The two
pages illustrated, which are taken from the booklet, contain reproductions from " The Wireless
World," one being an article of congratulation and the other our artist's cartoon on the subject.
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Events of the Week in Brief Review.
THE BIG QUESTION.

In the next census of the United
States, to be taken this year, house-
holders will 'be asked whether they
possess wireless sets.

0000
WIRELESS AT SCHOOLBOYS'

EXHIBITION.
Electric and wireless displays are among

the attractions of the Schoolboys' Exhi-
bition now in full swing at the Horticul-
tural Hall, Westminster. The Exhibition,
which is organised by the Daily Mail, is
open daily from 10 a.m. to 9 p.m. The
closing date is January 8th.

0000
MORE SHORT WAVES FROM

HOLLAND.
The Dutch Government short-wave

plant at Kootwijk will soon be augmented
by the addition of three new transmitters
equipped for C.W. and radio telephony,
which are now under construction. These
will use the call signs PCO, PCS, and
PDM. Their wavelengths will be 15.686,

_16.60, and 16-182 metres respectively.
0000

BRITISH RADIO PUBLICITY IN
FRANCE.

A. number of British firms are now
securing broadcast publicity via the
French stations. Radio Paris devotes
" hours " to Decca, Pathe, and Vocation

records, and also provides programmes
sponsored by the Revelation Suitcase Com-
pany and other British conoerns. Radio
Toulouse is a mouthpiece for Kolster
Brandes, Ltd. 0000

MUSIC AT BREAKFAST.
A correspondent draws attention to the

morning broadcasts from. Huizen (1,875
metres). These take place on Mondays,
Wednesdays, and Thursdays, beginning at
7.55, and consist of over an hour's recital
of H.M.V. records.0000

SURREY'S LOUD SPEAKERS.
Surrey County Council are seeking the

views of local authorities as to whether
steps should be taken to reduce public
annoyance caused by loud speakers.0000

VALVE MANUFACTURE
DEMONSTRATION.

Working demonstrations of the process
of valve manufacture will be a feature of
the M.O. Valve Co.'s display at the Ex-
hibition of the Physical and Optical
Societies, to be held on January 7th, 8th
and 9th at the Imperial College of
Science, Imperial Institute Road, South
Kensington. The valve demonstrations
will include automatic grid making and
technical displays designed to show the
comparative power outputs of valves.

JANUARY 1st, 193o.

NEARLY ANOTHER MILLION.
Receivino.'s licences issued up to

November 30th last numbered 2,914,521.0000
WIRELESS AT THE B.I.F.

Over twenty firms have already booked
space -in the wireless section of the
British Industries Fair to be held in the
new and reconstructed Olympia from
February 17th to 28th next.

0000
ISSUING A WIRELESS LICENCE.

In reply to a recent question in the
House of Commons the Postmaster -
General, Mr. Lees -Smith, . stated that the
average cost of issuing wireless licences
during the last financial year was ls. id.
per licence. This cost was based upon
the time occupied, and it included pro-
-vision not only for the issuing, record-
ing and renewing of annual licences, but
also for headquarters work and for such
duties as the detection of unlicensed
stations and any subsequent legal
proceedings. 0000

THIS ETHERIAL MAGIC.
Alarming remarks are made by a writer

in a Chatham newspaper. " Isn't this
wireless craze going too far? " he asks.
" With a great many people nowadays it
would appear that there is but one thing
they live for-wireless. It appeals to

FLYING LESSONS BY WIRELESS. -A general view of the recently erected aerial tuition tower at Heston aerodrome. From his
vantage point above the transmitter room the instructor can observe the evolutions of his pupils and give advice when it is

most needed.
A 24
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them as a new toy does to a child; they
cannot find out too much about it. But
uninitiated in the most elementary things
of this ethereal magic, they indiscreetly
seek to investigate its intricacies, regard-
less of the results of their folly. The
wireless set owner is legion, and it is
not more popular than with the -poorer
people. . . . A working class man en-
tered a wireless shop and purchased a
valve costing half a guinea. He was
accompanied by his barefooted child ! "

Well, what are we going to do about
it 0000

A GEOGRAPHICAL ERROR.
By an unaccountable error we suggested

that the Bucharest broadcasting station,
illustrated in our issue of December 4th,
exists for the delectation of Hungarian
listeners. The Bucharest station is, of
course, Roumanian, and is owned and
operated by the So'cietatea de Difuziune
Radiotelefonica din Romania. The power
is 12 kW. and the wavelength 394 metres.
We apologise for the mistake.

0000
LICENCEES CALL THE TUNE.

Renewal application forms for broad-
cast licences in Denmark are accompanied
by a voting paper on which the Post Office
requests listeners to express their views
on the programmes. Apparently Danish
programmes have points in common with
those of other countries, a year's voting
having shown that listeners are " dis-
satisfied."

0000
A NEW APPOINTMENT.

Mr. Bernard C. Holding, for the past
three years editor of The Electrician,
with which journal he has been associated
since 1923, has resigned the editorship
to take up an appointment with the
International Standard Electric Corpora-
tion, London, on January 1st.

0000
WIRELESS OPERATORS DISSATISFIED.

General dissatisfaction with the wages
and condition of marine wireless opera-
tors has led the Association of Wireless
and Cable Telegraphists to apply for a
conference- with employers. The Associa-
tion states that the 1926 award of the
Industrial Court has been given loyal
and patient trial, but that it is now con-
sidered that the award was and is a
miscarriage of justice to Association
members. Objection is taken to' the
method of fixing pay according to the
tonnage of the ship, and the standard of
wages is also condemned.

0000
G.W.R.'S RADIO BEACON.

The construction of a wireless beacon
to assist the navigation of the Trans --
atlantic liners and other shipping in Ply-
mouth Sound during fog is being con-
sidered by. the Great Western Railway
Co. They contemplate erecting the
station at Penlee Point, at the western
end of Plymouth Sound, and, as owners
of the docks at Plymouth, are prepared
to bear the cost of building and equip-
ping the station and necessary apparatus.
The cost of maintenance, however, is the
difficulty which is holding up the scheme.
The company are understood to insist
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that after providing the station they
should not be expected to undertake an
annual expenditure of £600 to £1,000.
Negotiations are in progress which it is
hoped will settle the 'question of main-
tenance, but should they fail the station
may, not be erected.

A GERMAN " HAM " STATION.-
D4CM, one of the most active amateur
stations in Berlin. An input of 28 watts
is used. The transmitter, seen on the left,

employs the Hartley circuit.

TELEPHONES ON ATLANTIC LINERS.
Interesting technical details are now

available regarding the new ship -to -shore
telephony service inaugurated on the
United States liner Leviathan.

The two parts of a conversation be-
tween the Leviathan and a land telephone
are, as far as the radio link is concerned,
carried by two separate radio waves of
different wavelength. The radio wave
from land to ship is about 34.8 metres,
and that from ship to shore will be about

FORTHCOMING EVENTS.
THURSDAY,' JANUARY 2nd.

Ilford and District Radio Society.-.4t the
Wesleyan Institute, High Road, Ilford.
Lecture by a representative of the 'Igranic
Electric Co., Ltd.

Goklers Green and Hendon Radio Society.
-At 8.15 p.m. At the Club House, Willi -
field Way. Lecture: "The Latest in
Radio," by Mr. Percy W. Harris.

MONDAY, JANUARY 8th.
Newcastle-upon-Tyne Radio Society.-At

7.30 p.m. At Armstrong College. Lec-
ture: " The Evolution of the Receiver,"
by Mr. J. G. Ogg.

TUESDAY, JANUARY 7th.
Physical and Optical Societies' Exhibition

(and on January, 8th and 9th). At the
Imperial College of Science, Imperial
Institute Road, South Kensington.

The Television Society.-At 8 p.m. At the
Engineers' Club, Coventry Street, Lon-
don, W. Lecture: "Photograhic Prob-
lems of Picture Telegraphy," by Mr.
W. S. Newton, B.Sc. (Hons.).

34.0 metres. The Deal Beach, N.J., ex-
perimental station of the Bell Telephone
Laboratories transmits on the wave of
34.8 metres. The Leviathan transmitter
operates on the wave of 34:0 metres. Tele-
phone circuits from Deal Beach and
Forked River, at which latter place the
radio receiver is located, lead to a control

iq

room of the long-distance headquarters at
24, Walker Street, New York, of the
American Telephone and. Telegraph Com-
pany, from which are also operated the
trans -Atlantic radio channels.

The 34.8 and the 34.0 metre waves are
used in the daytime for distances from
250. to 500 miles. For distances in the
daytime of less than 250 miles a wave of
about 73,0 metres is used to carry the
voiee from land to sea-, and a wave of
about 68.3 metres to carry the voice from
sea to land. At night the two waves are
effective for. all distances up to 500 miles
or more.

The land transmitter is quite powerful,
about 5,000 watts. The ship transmitter
is of 500 watt capacity, but since receiving
conditions on land are much more favour-
able than on, shipboard, signals strengths
from ship to shore and from shore to ship
are about equal.

The British Post Office is not so ad-
vanced with its experiments as the Ameri-
can authorities, but it is probable that a
similar ship -to -shore service will soon be
in operation on this side of the Atlantic.
Tests will shortly take place on the
Berengaria.

TRANSMITTERS' NOTES.

Radio Amateur Call -book.
The 'December issue of the Amateur

Call -book is now published and can be
obtained from Mr. F. T. Carter, Flat A,
Gleneagle Mansions, Streatham, price
4s. 6d. post free.

The lists of amateur transmitters have
been revised and brought up to date;
that for Great Britain alone occupies over
24 columns of closely printed matter.
The supplementary features include the
" Q," " R," and T " codes, and a list
of the principal commercial short-wave
stations, with regard to which the pub-
lishers specially ask for reliable informa-
tion concerning new stations working
regularly on frequencies above 3.000 kC.

We hope there will be a good response
to this request, as up to the present time
we have not seen anything like a really
comprehensive list of short-wave stations,
though we receive constant enquiries from
readers who ask if a complete list is
obtainable.

0 0 0 0
Experiments on 170 Metres.

Mr. S. J. Styles (G 5BQ), 15, Pickwick
Road, Dulwich Village, S.E.21, is carrying
out experiments on the longer amateur
wavelengths and wishes to arrange
schedules on the 170 -metre wave -band for
Saturday or Sundays with stations out-
side London. He will also appreciate any
reports on transmissions received on this
wavelength.

0000
New Call -signs and Changes of Address.
0 610 T. Woodhouse -Rayner, 25, The Gardens,

East Dulwich, S.E.22. (Change of address
and re -issue of licence) ; transmits on
1740-1970 and .7050-7250 kC. and will
welcome reports.

C 65141 North Middlesex Radio Society (PortalLe).
Hon. Sec., E. H. Laister, " Windflowers,'
'Church Hill, Winchrnore Hill, N.21
(Change of address.)
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An ACcount of the Shortzwave Achievements of the Bell Telephone Laboratories.
By M. RAY.

T a meeting of the Wireless Section of the Institu-
tion of Electrical Engineers in March, 1926, a
paper was read by Mr. Shaughnessy describing

the remarkable achievement of the General Post Office-
the thousand -kilowatt Rugby transmitter
completely controlled from a small tuning -
fork. Many speakers complimented the
engineers of the Post Office and affirmed
their belief that this was the last word hi
transmitting station design. Mr. Vyvyan,
the chief engineer of the Marconi Co.,
also remarked that the achievement was
the last word in more senses than one,
insinuating that, although only completed
a few months, the long -wave Rugby station
was already out of date. °

He was referring to the short-wave beam
stations that were in the course of erection
by his company under the guidance of that
remarkable engineer, C. S. Franklin Most
of those present, though they were not in
the position to contradict effectively Mr.
Vyvyan's prophecy, through lack of ex-
perimental evidence at their disposal, were
well known to be very sceptical regarding
the prospects of the employment of short
waves for commercial purposes. The last
three years have shown that this prophecy,
however rash it appeared at the time, was
substantially correct for point-to-point
transmission.

It is barely two years since the General

Fig. 1.-An element of the
transmitting aerial. The
dotted lines show the cur-

rent distribution.

Post Office took over the pioneer installations of the
Marconi Company, and there are now short-wave beam
stations almost all over the civilised world, and more
are constantly being added to the number already in

existence.
One of the latest installations is that

designed by the Bell Telephone Labora-
tories of America for the. American Tele-
phone and Telegraph Company. They
have been described in a recent number of
the Bell Records by the principal engineers
in charge of the design.

These stations are of considerable interest
and in many ways differ from the original
stations built by Franklin The require-
ments in these American stations were more
stringent, since they were required for tele-
phonic communication, and, in order to
obtain reliable service, it was considered
that it would be necessary to employ a
number of wavelengths, so that when one
failed to convey intelligible speech via the
Heaviside layer, another wavelength would
be used. Each of the transmitters erected
by the Bell Laboratories can be used on
three different wavelengths of approxi-
mately 16, 22, and 33 metres. The trans-
mitters can be readily altered for different
wavelengths by changing the coils, but the
problem is not so simple for the aerials.
These beam aerials can only be designed
for a single wavelength, so that each trans-

. 26
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American Beam Stations.
mission channel has three separate aerial arrangements
and a single transmitter. At Lawrenceville, near New
York, there are three channels pointing towards England,
making a total of nine aerial arrangements, each of which
is 5ooft. long.

These had to be arranged in a line in order that they
might not interfere with one another. The total area of
land covered is 800 acres. The aerials are supported on
steel towers i8oft. high. Each of them is considerably
smaller than those originally erected by the Marconi
Company, which used towers 275ft. high and an aerial
spread of i,3ooft., but in most cases only a single wave-
length, and never more than two, were used, so that the
total system for each channel was- smaller, but no doubt
did not give as high a degree of reliability. The prin-
ciple of the aerial design differs somewhat from that of
Franklin.
- An element of the aerial is shown in Fig. 1, in which

the dotted lines show the current distribution. The
currents in the vertical portions by this arrangement flow
in the same direction, while the currents in the horizontal
portions practically cancel one another, so that only the
vertical portions are effective in producing radiation.

This special form of construction was employed in
order to guard against certain dangerous climatic condi-
tions. In the neighbourhood of New York considerable
quantities of sleet are liable to condense on wires. To
prevent dangerous overloading of the aerials it is pro-
posed to melt the sleet by warming the aerial wires with
alternating current at power frequencies. For this

A part of the line of towers supporting the transmitting aerials at Lawrenceville.
A 27
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purpose it is essential that the aerial should form a com-
plete metallic circuit, a cohdition which is obtained in
the design shown in Fig. 1. A current of 15o amperes
at nearly 1, 000 volts is used for the purpose. The
power generator is connected across a large condenser,
which effectively short-circuits the high -frequency
current. This condenser is connected at the end of a
quarter -wave line. The reason for this is that such a
line, when shOrt-circuited at. its end, has a very large
input impedance. The combination of this line, con-
denser, and generator connected directly across the high -
frequency generator is of such high impedance to the
high -frequency that it will barely affect it.

The reflector system is, a similar arrangement situated
a quarter of a wavelength behind the transmitting aerial,
and excited by direct induction from it. The correct
phase relation between the current in the reflector and
the aerial is obtained by slightly detuning the reflector
system.

Quartz Oscillator Control .
The whole aerial system consists of a number of

elements such as shown in Fig. I situated side by side in
a line.

A general view of the grounds at Lawrenceville is
shown in the title illustration. The long line of aerials
are the three channels for European transmission, the
shorter one at right angles to it is a channel for trans-
mitting to South America. The photographs give a
closer view of the aerial system. It will be noted that
in general outward appearance the construction is very

similar to that of the origi-
nal beam aerial designed by
Franklin.

While the thousand -kilo-
watt station of Rugby is
controlled from the almost
infinitesimal power of a
vibrating tuning fork, these
high -frequency 15 -kilowatt
transmitters are controlled
by an even smaller source
of power, namely, that de-
rived from a piece of quartz
vibrating at the rate of
3,300,000 cycles per second.
From these the third har-
monic is picked out, and
then the second of the re-
sult, giving finally the high-
est frequency used, corre-
sponding to approximately
16 metres wavelength.
This is modulated by a two-
stage speech amplifier and
again amplified by large
water - cooled valves, of
which there are four in
parallel, in the last stage.

The construction of the
oscillator is apparently
straightforward, but the de-
signers had to overcome
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American Beam Stations.-
considerable difficulties owing to the fact that some of
the leads in such large systems are of length comparable
to the wavelength and need special coaxing, and also
because these high -frequency circuits are liable to break
out into various types of oscillations. These may con-
tain extremely high frequencies produced by stray in-
ductances in leads and valve capacities, but they can
usually be prevented by the judicious use of resistances.

In construction the power supply and arrangements
are along standard lines. One is geed with a bevy of
beautifully arranged instruments, switches, knobs,
relays, which give the impression like all un-
familiar sWitchboards of being lost in a large city. An

JANUARY mt, 1930.

vertical portions are effective for reception. The reflector
is an identical system situated one -quarter of a wave-
length behind the aerial, and departs from the usual
arrangement in that it is connected to the receiving set
in such a way that the E.M.F. induced in it is shifted
in phase by 45° before it reaches the receiving set.

The same shift, but in the opposite direction, is given
to the signal from the aerial, resulting in a relative phase
shift of go° between the two. This, combined with the
distance of separation of a quarter of a -wavelength,
gives the ideal theoretical condition for a reflector,
namely, that it should double the signal received from
the required direction, and reduce it to zero if it comes
from the opposite direction, the direction of the incoming

Aerial view of the receiving station at Netcong, New Jersey, showing location of receivers and transmitting aerials.'

explanation is given of the mechanism of the foolproof
devices consisting of interlocking switches, lights that
go on when something is wrong, lamps that go out when
something is right, bells that ring when the operator
falls asleep, cages that .one cannot enter without making
cabalistic signs, and all the remainder of the safety
devices.

Minimising Atmospheric Disturbances.
So much for the transmitter. The receiving aerial is

of a different design first suggested by Mesny. The con-
struction is shown schematically in Fig. 2, in which the
dotted lines show the current distribution. As in the
case of the transmitting aerial, it will be seen that the
vertical portions carry current flowing in the same direc-
tion, while the currents in the horizontal portions are
small and largely neutralise each other, so that only the

ray being assumed to be horizontal. Actually this
phase shift is adjustable, so that minimum, reception is
in the direction of the most disturbing atmospherics.
Each aerial is six wavelengths long ; such a system, it is
claimed, receives forty times the power (16 decibels) as
that received from a simple half -wave aerial. The whole
receiving station, comprising four communication
channels, each capable of reception on three different
wavelengths, covers an area of 40o acres. An aerial
view of the station is shown, together with a closer view
of the aerial systems.

The receiver proper is built on the superheterodyne,
double -detection principle. The signal is first amplified
by means of two stages using screen -grid valves, the
frequency is then demodulated to one of 400
kilocycles, which is passed through' a narrow band-pass
filter, and the signal further amplified through six stages

A 28
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The receiving aerial at Netcolta.

at this intermediate frequency. Between the first and
second of these stages is inserted an attenuator, which
serves the double purpose of volume control and for
carrying out certain measurements. Before the last
demodulator, from which the speech frequencies are

Fig. 2.-Mesny aerial for reception. The current distribution is
shown by the dotted lines.

obtained, another band-pass filter is inserted. A single
stage of audio -frequency amplification is employed.

The speech is then transmitted along wires to a cen-
tral building, where it is further amplified and trans-
mitted over land lines to New York. After this our
interest completely disappears, but our imagination- may
allow us to visualise some impossibly square -chinned
business man being disturbed in order to listen over
the roar of the electrons and the cracklings of Jupiter
to some probably unimportant remarks. (Fortunately,
the roar is subdued, and the cracklings not too frequetit.)

With the help of the photographs kindly lent by the
Bell Telephone Laboratories, the author has-been able
to describe briefly a great engineering success. The use
of short-wave beam stations, with the further improve -

Messrs. Wingrove and Rogers, Ltd.,
Arundel Chambers, 188-9, Strand, Lon-
don, W.C.2.-Illustrated folder of
" Polar " condensers and components.

o o 0

" M.P.A." Wireless, Ltd., 62, Conduit
Street, London, W.1. --Illustrated folder
of new season's receivers, accessories and
components.
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ments in design that are likely to ac' ue through the
research work which is continually going on, will in
time bring long-distance telephony within the financial

. reach of nearly all. In America already he who lives
without a telephone lives in Diogenian bliss, but his race
is practically extinct:

It is indeed a pity that the transmission of speech
over which so much thought, so much work, so much

One end of a short-wave receiving aerial erected
Telephone Laboratories.

by the Bell

energy has been spent should reach the end of its
journey in the common land line and desk telephone, of
the reproduction qualities of which even a parrot would
be ashamed.

CATALOGUES RECEIVED.

Fuller Accumulator Company (1926)
Ltd., Woodland Works, Chadwell Heath,
Essex. -12 -page illustrated booklet on the
care and maintenance of Fuller accumu-
lators.

Carrington Manufacturing Co., Ltd.,
Cameo .Works, Sanderstead Road, South
Croydon. - Descriptive leaflet of
" Canica " " Paxflat " cabinet for the
" 1930 Cossor Melody Maker."

0 o

Messrs. J. R. Morris, 15, 17, 19, Kings -
way, London, W.C.2.-Illustrated folder
of Columbia dry -cell H.T. batteries.
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Part XV.-Properties of Tuned Circuits.
By S. 0. PEARSON, B.Sc., A.M.I.E.E.

(Continued from page 704 of last week's issue.)

HERE is still a good deal to be said regarding the
series type of tuned circuit discussed in the pre-
vious part where the conditions for obtaining the

highest voltage step-up effect were mentioned. It was
found 'that for optimum signal strength the resistance of
the tuned circuit should be low and the ratio of induct-
ance to capacity as high as possible within practical
limits. The product of inductance and capacity is
determined by the frequency or wavelength to be
received.

Selectivity.

fn these days when some valves are capable of giving
an actual high -frequency amplification of the order of
zoo times or more in a. single stage, the voltage step-up
effect given by the circuit itself is not nearly so important
as it was a few years ago when it was a difficult matter
to obtain a high -frequency amplification of only twenty
times in a single stage. The most pressing problem at
the present time, as every reader knows, is that of
obtaining a circuit sufficiently selective to enable him
to listen to a desired transmission without interference
from other transmissions perhaps more powerful than
the desired one and operating at a frel
quency removed by a few kilocycles per
second only from that to which the cir-
cuit is tuned.

By more or less elaborate arrangements
involving two or more tuned circuits it is
possible to obtain a very' high degree of
selectivity, but as we are studying the
general theory of a single tuned circuit at
the moment, such refinements must be
left for subsequent consideration.

The selectivity of a tuned circuit is not
very easily expressed as a numerical
quantity on account of the peculiar shape
of the resonance curve. There are two
ways in which one could judge the selec-
tivity of a circuit, and a definition could
be given according to which viewpoint is taken. For
instance, in tuning the receiver to a given station the
object in view is to cause the signals from this station
to build up the maximum possible voltage across the
tuned circuit whilst at the same time preventing as far
as possible any other station, operating on a neighbour -

Fig. 1.-Simple series tuned
circuit. If a voltage E is in-
duced into the closed circuit
L R C the voltage Ec is built up
across it at the resonant

E
fre-

quency. T, is the voltage mag-
nification m of the tuned circuitI kff;and is equal to Ft
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ing frequency, from setting up a voltage across the cir-.
cuit. From this point of view the selectivity of the
tuned circuit might be defined as the ratio of the voltage
obtained across it at the resonant frequency to that
obtained at some other frequency differing by a stated
number of cycles per second from the resonant fre-
quency, the voltage induced into the circuit being the
same in each case.

Since the present frequency separation of broadcast-
ing stations in Europe is 9 kilocycles per second, a figure
of this order suggests itself for use in the above defini-
tion. So the selectivity could be defined as the ratio
of the voltages set up across the tuned circuit by two
stations Of equal strength and where frequency separa-
tion is 9 kilocycles per second, the receiver being accu-
rately tuned to one of them. But, unfortunately, this
definition, although conveying clearly the idea of what
is meant by degree of selectivity, does not lend itself
very easily to numerical calculation in terms of the
constants of the circuit.

In these circumstances it is better to define the selec-
tivity from the point of view of the change in frequency
from the -resonant value necessary to reduce the voltage

across the circuit to a stated fraction of
the maximum value. In the October 16th
issue of The Wireless World Dr. R. T.
Beatty gave a definition on these lines, and
explained how a number could be ob-
tained for expressing the selectivity of a
tuned circuit as a numerical quantity, and
how it could be used for practical calcu-
lations. This he called the " selectivity
number " of the circuit. It is defined as
the ratio of the resonant frequency to the
change in frequency necessary to reduce
the voltage across the circuit to a value
of io per cent. of the maximum value.
The way in which this selectivity number
depends on the constants of the circuit will
be explained after we have considered

the resonance curves of some actual circuits.

The Effect of Resistance on Selectivity.
The degree of selectivity necessary to ensure recep-

tion of any given station free of interference by another
station on a neighbouring wavelength or frequency
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Wireless Theory Simplified.-
depends on (a) the difference between the two frequen-
cies, and (b) the relative strengths of the two trans-
missions as measured in the locality of the receiver. The
closer the two wavelengths are together and the more
powerful the effects of the unwanted station, the
greater will the selectivity have to be.

The resonance curves given in Fig. 3 of the previous
part show very clearly that when the resistance of the
tuned circuit is reduced, the peak of the resonance curve
is increased in height without appreciably changing the
width of the hump near the base. This means that, by
decreasing the resistance, we are increasing the strength
of the wanted " signal " at the resonant frequency
without appreciably increasing the strengths of any
signals whose frequencies lie outside the band covered
by the hump in the curve. In other words, we are in-
creasing the selectivity by reducing the circuit resistance.

The effects of the resistance, however, on the selec-
tivity of the circuit can be made very much clearer if,
instead of plotting the resonance curves to actual values
of the voltage, each is plotted to values which are a
percentage of the respective maximum values, thereby
making all the curves coincide at the maximum point.
Accordingly this has been done in Fig. 2 for a series -
tuned circuit such as that
shown in Fig. r, where the
inductance is 2532 micro-
henrys and the capacity
0.00025 microfarad, for
resistance values of ro
ohms, 5o ohms, zoo ohms
and 500 ohms respec-
tively, as indicated on the
curves.

These resonance curves
show very clearly that re-
ducing the resistance of the
circuit has the effect of
narrowing down the peak
of the resonance curve
and so increasing the
degree of selectivity. Since
the curves have been
plotted to scale, we can read off directly the frequency
at which the voltage, across the circuit is io per cent.
of the maximum value, and from this we can obtain the
selectivity number formulated by Dr. Beatty. For
instance, from the resonance curve corresponding to a
circuit resistance of 5o ohms, the voltage falls to 10
per cent. of the resonant value at a frequency of 184.3
kilocycles per second. The difference between this and
the resonant value of 200 kilocycles per second is 15.7,
and so the selectivity number of the circuit is

15.7
When the circuit resistance is increased four -fold to

200 ohms, we find that ro per cent. of the maximum
voltage occurs at a frequency of 137 kilocycles per
second. The difference between this and the resonant
frequency is zoo - 137 =63 kilocycles per second. Hence

0the selectivity number is , =3.18. This is just one -
o
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quarter of the value obtained for the 50 -ohm circuit.
.By taking further resistance values and the correspond-
ing resonance curves we find that the selectivity number
is inversely proportional to the resistance of the circuit.

Effects of L and C on the Selectivity. '

It was shown that the voltage step-up or voltage
magnification of the tuned circuit is also inversely pro-
portional to the resistance, and so both the signal
strength and the selectivity vary inversely as the cir-
cuit resistance. We can conclude, then, that the selec-
tivity of a circuit. is directly proportional to the voltage
magnification obtained at the resonant frequency. Now
the voltage across the circuit at this frequency is equal to
the current in the closed circuit multiplied by the reac-
tance of the condenser or by the reactance of the coil, be-
cause these are equal at the resonant frequency-that is,

voltage across the circuit is E, = I x 27fL, where I=

at the frequency of resonance, E being the voltage
applied to the circuit. Hence -E,=E x

274I.,
volts, and

z7fLso the voltage magnification of the circuit is m - -
R

at the frequency of resonance. But we already know
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Fig. 2.-Voltage resonance curves for a series tuned circuit
showing how the resistance affects the selectivity. Coil induc-
tance 2532 microhenrys, capacity 0.00025 mfd. Resistance values

as indicated on the curves.
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200
=12.72.

that f = _ or zrf =
271- VLC

I and therefore the

Voltage magnification given
by the circuit when tuned
to resonance is

1 if,

and the selectivity number
is proportional to this
quantity, which may be
looked upon as a sort of
figure of merit of the cir-
cuit.

For the circuit considered
above, with L=2532 ,u1 -I and C = o.00025 mfd. for a
resistance value of 5o ohms the voltage step-up is

"I= V 2532
=63.6 times. The selectivity number for

5o 0.00025
this circuit was found to be 12.72, which is exactly one,
fifth of the voltage magnification.

Similarly for the zoo -ohm circuit the voltage magnifi-
cation works out to 15.9 and the selectivity number was
3.18, also exactly one -fifth of the voltage magnification.
Hence for a selectivity, number calculated on a 10 per
cent. basis, as explained above, its value is given foi

it.7

5R C
Conditions for Maximum Selectivity.

Thus from the point of view of obtaining good selec-
tivity with a single tuned circuit, it is a matter of the firsi-
importance to make the effective resistance as low as pos-

any tuned circuit by
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sible and to choose a ratio of as large as possible com-

patible with practical conditions. The effective resistance
of the circuit is the equivalent series resistance which,
when multiplied by the square of the current, gives the
total power absorbed by the circuit ; it is made up of the
actual high frequency resistance of the coil together with
an added resistance accounting for any incidental loss of
power associated with the circuit but not actually in the
coil or condenser. For instance, if the tuned circuit is
followed by a detector valve operating on the leaky grid
principle as shown in Fig.
3(a), it is actually shunted by
a high resistance " load,"
and the simplified circuit is
shown at (b) in Fig. 3,
where r is the effective resis-
tance in parallel with the
condenser of the tuned cir-
cuit and R1 is the actual
high - frequency resistance
of the closed circuit itself.
Now since the external re-
sistance r has a high value,
the current in it will be very
small compared with the
current .I in the coil L, and
so we can still take the cur-
rent as being of equal value
all the way round the
closed circuit without intro-
ducing any appreciable error.

The power loss in the closed circuit is PR, watts

and that in the external resistance r is E, watts, where E,

is the voltage across the circuit at resonance, being equal

to I x Xe, where X,--= Hence the power expended

X',in the external shunt resistance r is
I2X2,

x
r r

watts ; and so a high resistance in parallel with the tuned
circuit is equivalent to an extra series resistance of
X2'

ohms within the closed circuit itself.
r

27r1C

Thus if R, is the effective resistance of the unshunted
tuned circuit, and if this circuit is then shunted by a
high resistance r, the effective resistance of the circuit
becomes

R = R1 +
X2

ohms,r
and in consequence both the selectivity and the signal
strength are reduced. The equivalent circuit is shown
in Fig. 3(c).

Damping Effect with Leaky Grid Rectification.

As a practical example we can consider the same
tuned circuit cited previously, namely, where L=2532
microhenrys, C = 0.00025 microfarad, and assume that

JANUARY 1st, 1930.

the effective resistance of the circuit itself with the valve
disconnected is 5o ohms. The voltage magnification

obtained wouldbe trt=----RI
C-V

-r--=63 6. Suppose now that

the leaky grid detector valve is connected across the
circuit and that it introduces an equivalent shunt or
parallel resistance of i megohm or 106 ohms. This is
equivalent to increasing the series resistance of the cir-

cuit by
X2
Zoe ohms. The resonant frequency is 200 kilo-

cycles per second, and therefore the condenser reactance

Fig. 3.-When a tuned high -frequency circuit feeds a leaky grid detector it is shunted by an
equivalent resistance r as shown in (b). This in turn is equivalent to adding an extra resist-

ance r in the tuned circuit itself.

X6 is 3182 ohms. Hence the extra resistance imparted
to the circuit by the valve and its grid leak is

X2,=31822=
ro ohms.

106

So the total effective resistance of the tuned circuit is
increased from 50 ohms to 6o ohms in this case, and the
voltage magnification reduced from 63.6 to 53. Ob-
viously the lower the effective resistance of the tuned cir-
cuit itself the more pronounced will be the " damping "
effect of a leaky grid detector or any other shunting
resistance. Thus when a high frequency tuned circuit
is designed to have the maximum possible efficiency, it
should preferably be followed by an " anode bend "
detector if the selectivity is to be unimpaired, because
anode bend rectification introduces very little damping.

(To be continued.)

0000

WORLD -TIME INDICATOR.

Messrs. J. H. Willis and Co., Ipswich Road, Nor-
wich, have sent us their new model World -Time Indi-
cator. A description and illustration of this device ap-
peared in our issue of May 8th, 1929. In the new model
several more countries have been included, the wording
of the instructions slightly amended, and the edge of
the dial is now milled. The price is is. 6d.
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By Our Special Corrispondent.
A Programme Dilemma.-The King at the Microphone.-What Will 1930 Bring ?

To Be or Not to Be?
The New Year finds the B.B.C. Pro-

gramme Department in a disturbing pre-
dicament. The ordinary task of filling
programme time for six weeks ahead is
sufficiently harassing ; add to it the pos-
sibility, but not the certainty, that an
extra full-blown daily programme will be
required in a month or  two, and the
worried looks at Savoy Hill are fully
accounted for.

0000
Watch the ]Educationists.

The outcome of the present twin trans-
mission tests from Brookmans Park will
determine whether an additional pro-
gramme is to be available, and already a
number of optional items have been
pigeon -holed for use at a moment's notice.
I understand that these include a' good
sprinkling of talks; in fact, it looks as if
the alternative regional programme might
easily be commandeered by the edu-
cational group. Possibly listeners are in
favour of such a step, but I very much
doubt it. No one denies that broadcast
education is handicapped at present by
lack of programme time, but the B.B.C.
would do well to ensure that the educa-
tionists are not allowed too big a bite from
the new cake.

0000
H.M. The King.

The outstanding broadcast event in
January is, of course, the relay from the
International Disarmament Conference at
the House of Lords on the 21st, when
H.M. The King will use the microphone
again, for the first time since his illness.

I hear that the B.B.C. will install no
fewer than ten microphones in different
parts of the Royal Gallery These will be
operated from a control point just outside
the Chamber, linked to the Post Office
" PBX " (Private Branch Exchange),
and thence to Savoy Hill.

The relay, which will last two hours,
will begin -at 11 a.m. with the King's open-
ing speech, after which His Majesty will
leave the Royal Gallery, his place being
taken by the Prime Minister. The broad-
cast is expected to include speeches by
representatives of the great naval powers
and delegates of the Dominion Govern-
ments.
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A Bumper Broadcast Year.
It is doubtful whether any year can

eclipse 1929 for the impoftance and
variety of its broadcast events. On the
constructional side the year saw the prac-
tical completion of the first regional sta-
tion, the installation of a new listening
post at Tatsfield, and the spade work pre-
liminary to the erection of Broadcast
House, Portland Place.

In the North work was started on the
site for another regional transmitter.

0000
Programme Progress.

On the programme side, the B.B.C. de-
serve congratulation for several really
" star " features during 1929. At the top
of the bill came the broadcast of the
Schneider Trophy Race, carried out in a
masterly fashion by an " 0.B." staff who
are now masters of the game of bringing
outdoor events to the home of the listener.

The list of notable speakers who faced
the microphone in 1929 is formidable
enough. It includes the Prince Of Wales,

TELEVISION IN AMERICA. Regular
television programmes are now broadcast
by W2XCR, New Jersey, using the Jenkins
apparatus. The photograph shows the
interior of a Jenkins receiver. Note therotating drum with its vertical scanning

holes and neon lamp.

the Duke of York,. the Prime Minister,
Mr. Philip Snowden, Sir James Barrie
and Sir Henry Segrave, to name only a
few.

0000
Can Savoy Hill Maintain the Standard?

Radio drama discovered a new tech-
nique in " Squirrel's Cage," which fully
deserved its repeat performance, while
the Talks Department amply justified its
existence by the introdu4ion of the
" Points of View " series.

Taken all round, it has been a good
year for broadcasting, and I am afraid
that the B.B.C. may have some difficulty
in- maintaining the standard.- Anyway,
here's good luck to them !

0000
Old Bore's Wireless Almanac for 1930.
January.-Old Bore sees a million listeners

resolving not to listen again until
B.B.C. improves programmes.

February.-Unhappy million resume
listening to see if programmes have
improved.

March.-Still listening.
April.-Coming to a decision.
May.-Dissatisfied ; another million

switch off.
June.-B.B.C. loses patience and closes

down. Public outcry.
July.-A nation starving for entertain-

ment.
August.-Cabinet meeting discusses plans

for emergency programmes.
September.-llugby, Northolt and Wick

- Radio broadcast Clapham and Dwyer.
Adult education from Cleethorpes.

October.-B.B.C. behind barbed wire at
Brookmans Park. Aberdeen station
opens subscription list, for an-
nouncers' families.

November.-Tactful mediation of Post-
master -General brings B.B.C. back to
Savoy Hill. Programmes resumed.

December.-Old Bore sees a million
listeners resolving not to listen again
until programmes are improved.

0003
Things We Want to Know.

Whether a certain artist often visits
the Queen's Hall, and, if so, whether he
still sees' the organ pipes as sausages in
mass formation.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

SUPPLY REGULATION AND MAINS UNIT.
Sir,-May I make the suggestion that users of D.C. units on

mains which are. expected to be changed over to A.C. should
apply to their local electricity works to approve of the unit?
The local authority can only refuse to approve the unit on
certain obvious grounds (an anticipated change over to A.C.
is not a reasonable objection). Having approved the unit, the
supply company is, I believe, bound to provide an A.C. unit
when they change over to A.C. ERNEST J. BATY.

Luton, Beds.

ARE AUTUMN SHOWS TOO LATE?
Sir,-It is common knowledge that those who attend the

annual Motor Show at Olympia, and order new motor cars,
frequently have to wait until the following spring before they
obtain delivery. Luckily, the spring is just the time when
most people desire to put new cars into commission. With the
wireless public the position is less fortunate. The annual Wire-
less Exhibitions in London and elsewhere are held about October,
and those who attend and order new sets or new components
naturally expect to be able to use them during the coming
winter.

My experience may have been unusual, but it has been as
follows :-

(1) A month or so ago I made enquiries about a new moving -
coil loud speaker which received much favourable comment at
the recent exhibition at Olympia, I was told that, if I decided
to wait so long, I might be able to obtain one next January.

(2) I found the published characteristics of a certain new
power valve met my requirements. Upon asking my local dealer
about it I vitas told that he had ordered some of these valves
weeks ago, but had not been able to obtain any.

(3) For some unknown reason, the English manufacturers
appear content to allow the Americans to hold more or less a
monopoly in the sale of variable wire -wound resistances and
power potentiometers, though these components are required
in practically every home-made wireless set and H.T. unit. To
my joy, I recently saw an advertisement of an English power
potentiometer. I ordered one. I am still waiting for it.

All these components were advertised for sale by firms of
first-rate standing.

Now, I quite appreciate that the manufacturers may say that,
until the Wireless Exhibitions are held, they do not know what
the demand for any particular component is likely to be, and
they do not want to manufacture goods wholesale unless they
are satisfied that there will be a ready market for them.

If this is their attitude I suggest that the annual Wireless
Exhibitions are held at the wrong time of the year. They should
be held earlier, so that those who order goods may have some
hope of obtaining them at the time when they are most wanted,
the autumn. A. H. GREGSON.

Westcliff-on-Sea.

THE SUPERHETERODYNE.
Sir,-The superhet receiver can scarcely be said to have ever

enjoyed a popular vogue in Britain, but by serious experimenters
it has long been held to be a valuable instrument ; nor do those
who have had experience of its use consider that its sphere of
usefulness is past. It was therefore with some surprise that
many read, in two separate articles published by you in
November-" Radio in France " (6.xi.29) and "Receiving Sets
of To -day" (20.xi.29)-remarks which appeared to convey that
the authors of the articles thought the superhet obsolete. So

little did the present writer believe that this was the con-
sidered opinion of e technical experts of The Wireless World
that he confidently expected (following Mr. Cocking's recent
article on bandpass filters) that the next- Wireless World set
would certainly be a superhet with bandpass filters, probably
based on the "Record Three," i.e., with a single high -magnifica-
tion I.F. stage, or the " Kilo-Mag " with two I.F. stages.

Selectivity and high -quality production are the most urgent
needs. The selectivity of the superhet has never been ques-
tioned ; that it can also give -the highest quality of reproduction
may not be so well known, but one would have thought it to
be evident from a study of Mr. Cocking's article on bandpass
filters in your issue of October 30th, 1929. Obviously the
easiest application of the bandpass filter having a constant
channel -width is to fit it to the input of the I.F. stages of a
superhet.

Since Easter the writer has experimented with superhets in
which carefully tuned bandpass filters and I.F. transformers
were embodied, and for quality the present hook-up is hard to
beat. The eminent organ -builder and master of acoustics, Mr.
John Compton, hearing the writer's set, likened it to a big
chorus of Schulze diapasons-a term which conveys to those
familiar with organ design and technique a tone picture of a
quality not to be mistaken, and which may be explained as
connoting the presence of solid foundation tone from 16ft. pitch
upwards, accompanied by the fullest harmonic development of
which the upper members of the family are present in such
power and brilliance as ,to constitute a perfect blaze of tone.

It may .be that the superhet in question differs from the usual
type somewhat, but there is neither magic nor secret about it.
Anyone could build it without much trouble; possibly, as did
the writer, largely out of parts from previous sets. There is
not an excessive number.of valves, and two of them (the modu-
lator and the detector) have no H.T. on their plates. What
perhaps is unusual is the intermediate frequency, which, to
obviate repeats and harmonics, is fixed at 478.4 kh. Aerial and
oscillator coils, bandpass filters, and I.F. transformers are accu-
rately tuned, the filters and transformers by a fixed condenser,
a semi -variable condenser, and a small variable condenser, all
in parallel. The filter and transformers, of course, only require
this to be done once for all. There is in all cases a very high
ratio of inductance to capacity. J. T. H. BURREL.

Millbank, S.W.1..

Sir,-One of your correspondents who signs, himself " Super
Het "wants three reasons for the unpopularity of the superhet
type of receiver in England. As a superhet enthusiast, may I
be allowed to state my opinion on the matter ? Of the several
available reasons, here are what I consider the three more
important :-

(1) Insularity. The superhet is essentially a long-distance
receiver, and the bulk of the listening public in England
takes not the slightest interest in events outside her
shores.

(2) The mistaken idea, chiefly prevalent in England, that the
superhet is incapable of high -quality reproduction.

(3) The absence on the British market of efficient valves of
low price and low upkeep cost.

With regard to (2), the superhet is peculiar in that there is
no other circuit capable of giving more appalling reproduction
if badly designed. If due precautions be taken, however, it
would be difficult to equal, let alone surpass, the good quality
this circuit is capable of. With regard to (3), British valves
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are from 30 to 50 per cent, dearer than corresponding Continental
types. Moreover, the latter are considerably more economical
in both filament and anode consumption (wattage). No one in
his senses on the Continent would consider a H.F. valve with a
filament consumption of more than 0.06 rating (at 4 volts),
whereas in England this type (at 6 volts) is the exception.

Nice, France. I. F. A.

Sir,-Your correspondent " Super Het " in your issue of
December 4th writes a short letter on a stupendous subject.

One reason why the superheterodyne is not in use here is
because the wireless Press have not devoted time or space to
its development.

They despise the super and condemn it as being obsolete,
instead of adapting its use to the new order of things, i.e.,
S.S. valves, pentodes, etc. A combination rightly adjusted
would produce the ultimate in receivers.

Another reason is the difficulty of getting really good trans-
formers. The only ones that can be called "good " are the
American.

A third reason is that of cost. Factory -made receivers are
good, bad and indifferent, and their price prohibitive to the
average man-£60, £80 and £100 being the list price of
several " obsolete " British makes.

Lastly, upkeep costs are supposed, quite wrongly, to be
terrific for eight or nine valves, regardless of the fact that
modern valves consume' but 0.1 of an amp.

I have many more reasons and plenty more to say, but time
and space are valuable. FRAME AERIAL SUPER 8.

FOREIGN WIRELESS GOODS.
Sir,-For some days I have been trying to purchase various

wireless components which are in general demand, and it has
been brought home to me very forcibly how the conservatism
of British manufacturers is losing for our country. the con-
siderable trade in wireless goods.

It is a source of amazement to me how they can sit back
and allow foreign articles' to oust their own from the market.
One finds, on asking for British makes, that the shops are in-
variably out of stock, and can offer no reassurance as to when
delivery of the British article can be expected. -

I was recently offered a German equivalent of a certain com-
ponent, and one certainly cannot in most cases follow the maxim
" Buy British Goods " in the wireless- trade, as the Germans
particularly are alive to the possibilities of the British market
and appear to be flooding us with their goods to the great
detriment, of the wireless trade throughout this country, to
say nothing of various other trades.

Can nothing be done to remedy this sad state of affairs?
Herts. ' F. NICHOLS.

PICTURE TRANSMISSIONS.
Sir,-The discontinuance of these transmissions by the

must have come as a disappointment to many like myself 'who
had purchased or constructed the" necessary apparatus.

The B.B.C. may retort that there are still the Continental
transmissions to be received This is true, and I myself have
received some excellent pictures from Vienna in the evenings
from Konigswusterhausen, but atmospherics and other dis-
turbances are always apt to spoil the picture.

On the other hand, I should imagine that the majority of
people constructed their apparatus on the strength of the B.B.C.
transmissions, and were hardly influenced at all by the thought
that Continental stations would also transmit on the same
system.

If the B.B.C. are going to treat television enthusiasts in the
same way the average man will not bother his head about it,
and true television will be further off than ever.

Cheadle, Cheshire WALTER ADDEY.

TRACKING H.F. RESISTANCE.
)Sir,-In studying the subject of H.F. resistance in sonic of

your back numbers recently, I was much impressed by the
articles by A. Le M. Sowerby,- M.Sc., in The Wireless World
for December 19th and 26th, 1928.
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In these- definite measurements were given fur commercial
apparatus, and comparisons made, between different models of
the same class of article.

The results are so remarkable that I consider it worth while
to see if an improvement could be effected in my " Empire
Broadcast Receiver" (Wireless World, June 29th, 1927).

The detector valve h appeared to correspond with the
description of valve hold` A " in the article referred to:

The valve sockets were cut out of the bakelite moulded
centre -piece, there being still sufficient length to make them
serviceable. The H.F. end of the grid -leak was disconnected
from its clip and left free.

The improvement in strength and quality was marked, and
in consequence it was decided to go a step further and remove)
the valve cap. After this had been removed there was a still
greater improvement in performance, but an unlooked for
trouble cropped up-that of extreme microphonic resonance,
which was bad enough on the telephone, but impossible with
the moving coil loud speaker.

In all, three attempts were made to overcome this trouble,
as the results achieved justified the expenditure of a little
research to see if it were possible to overcome this defect.

In the third attempt the valve connections were sheathed in
rubber sleeving (bicycle valve tubing) and the pinch tube
packed tightly with cotton wool. The glass was mounted in a
light brass cage, for the purpose of holding it, by means of
Sorbo sponge -pads. The valve and holder were then placed in
a cardboard tube with a lid, and packed as tightly as it was
possible to do so without damage to the, glass, with cotton
wool. .

All attempts failed to cure the trouble, and whether the
aluminium container Was open or shut loud speaker reception
was practically impossible and telephones little better.'

On recapping the valve, a DEL610, its behaviour was normal.
So far as this particular sample was concerned, it would

appear that the " inferior quality cap was essential to its suc-
cess, and that microphenic effects -come from other avenues than
the glass envelope of the valve, as every precaution was taken
to damp this out, and certainly the glass itself could not possibly
have been a contributory cause.

Any suggestions from readers will be welcome,
WILFRED H. MILES.

Zaria Province, Northern Nigeria.

TELEVISION.
Sir,-:Mr. H. Graham Mallett, your correspondent,  whose

letter appeared in'your issue of November 27th, overlooks the
fact that Dr. Lee De Forest has not, evidently, seen the state
of television in England. -His remarks, presumably, are based

.upon the American results. The shadowgraphs of Jenkins bear
no resemblance to true television such as is now being demon-
strated in London. The images in this country are now so
extremely clear that it is- possible, . as mentioned in a recent
editorial of The Wireless World, to read the time on a watch.,

Sir Ambrose Fleming, the inventor of the valve, bears views
entirely contradictory to those of Dr. Lee De .Forest, and Eir
Ambrose Fleming has had the opportunity of thoroughly inspect-
ing British television, and can, therefore, speak with authority.

Without 1n any.Way detracting from the pioneer work of Dr.
Lee De Forest, surely it is better to -take the facts as they stand
in this country. Television by -the Baird process is being broad-
cast by the B.B.C. for 52 hours each week, and the results have
been so satisfactory that this time is now to be increased by a
further 22 -hour period per week.

Added to this, comes the autkentic news that a minimum
of a thousand Baird " Televieor " receivers are now in course of
manufacture, and will be available very early in the New Year.
Many -more can then judge this science for themselves instead
of coming to conclusions as a result of hearsay.

As one who has been privileged to witness many demonstra-
tions of television, both by wire and wireless in this country and
abroad, and can pay tribute to the wonderful progress that has
been made in the Baird system' I should like to add my humble
need of praise to that of Sir Ambrose Fleming.

Mill Hill, London, N.W.7.
H. J. BARTON CHAPPLE.
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A Review of Manufacturers' Recent Products.

COUNTERBALANCED PICK-UP
ARM.

A gramophone pick-up arm designed to
take most of the well-known makes of
electric pick-ups has been placed on the
market recently by the E.M.G. Hand -
Made Gramophones., 11, Grape Street,
New Oxford Street, London, W.C.2.
Its principal features lie in the number
of adjustments that can be made: the
length of the arm is variable, the pick-up
carrier can be changed to suit the par-
ticular model favoured, and the pressure
of the needle on the red 'd can be varied
by means of an adjustable counter-
weight.

Having provided all these adjustments,
it is a pity that the designers have not
added one more which would permit the
pick-up to be set at an angle to the car-
rier arm, thereby affording an adjust-
ment for track alignment.

The E.M.G. pick-up arm with a multi-
plicity of adjustments.

The E.M.G. pick-up arm is hand-
somely finished, the pivot support being
oxidised, and all other parts heavily
nickel -plated. It is marketed at 45s. The
makers recommend for use with this arm
the Phonovox E.M.G. pick-up, which
has been especially designed for fibre
needles and is priced at 40s.

o 0 0 0

"CLIMAX" EARTH TUBE.
The importance of a good earth con-

nection cannot be overstressed, as, in
addition to improving reception, it affords
a greater factor of safety when the aerial
is " earthed " during electrical storms.
A direct connection is preferable to a
water -pipe earth, but achieving this ideal
is less arduous than may at first be
thought.

The " Climax " earth tube offers a
ready solution, and it costs 5s. only. It
is made of hard drawn copper tube, re-

inforced to prevent buckling, and pro-
vided with an iron -shod tip to facilitate
driving into hard soil. Holes are drilled
at intervals along its length, and during
dry spells water can be poured down the

"Climax" earth tube with iron -shod tip
and reinforced stem.

hollow centre. Percolation into the sur-
rounding soil takes place and thus a good
earth is maintained.

The makers are the Climax Radio
Electric Co., Haverstock Works, Parkhill
Road, Hampstead, London, N.W.3.

0000
EATON SCREENING CABINETS.

Metal cabinets of standard dimensions,
in which the functions of screen and con-
tainer are combined, are now being pro-
duced by Messrs. Samuel Eaton and Sons,
66-72, Barr Street, Birmingham. These
are fitted with a wooden base, and are
made in conformity with suggestions
put forward in the pages of this journal.

Two distinct types are produced : one
ts a double -compartment container in-
tended primarily for " The Wireless
World Kit Set," while the other has four
compartments, and its dimensions are
suitable for housing ,the " Kilo-Mag
Four," " 1930 Everyman Four," or " Re -

Eaton metal cabinet, with two screened
compartments.

cord III." These are priced, respec-
tively, at 38s. 6d. and 46s. 6d.

Metal channels are fitted round the
outer edges of the removable cover, and
also to the edges of the crosswise par-
titions, and as one of the lips of each of
these channels is sprung inwards contact
is made between the cover and the corre-
sponding edges of the base projections at
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a number of points. Electrical " sealing "
will be adequate for average require-
ments, but where complete isolation is
necessary rolled strips of metal gauze or
similar material can be readily inserted.in
the channels.

External metal -work is finished in
crystalline enamel, several colours being
available. To compensate for the fact
that the plywood sub -base is sunk into the
base compartment, the depth of the plinth
is somewhat greater than usual ; this is all
to the good, as' the extra space afforded
will often be useful, but this must be
borne in mind when determining the posi-
tions of condenser control dials.

0000
I.D.S. REJECTOR.

"Those unfavourably situated with re-
spect to. a Regional Station need not
despair, as a rejector should help to over-
come any difficulty they may have in
receiving alternative transmissions. In
fact, the I.D.S. " Regional Station
Eliminator " has been introduced to
cope with such cases. It consists ..of two
coils, wound concentrically on 'a former ;

For unselective sets-the I.D.S. Rejector.

one coil is connected in series with the
aerial lead to the set and the other is
tuned by a variable condenser. The
tuned circuit forms an absorption type
rejector.

A -practical test was made on a rather
unselective receiver, on which 2L0
could not be tuned out at any part of
the 250-600 metre waveband. With the
rejector in use the interference was re-
stricted to a small band of wavelengths
between 344 metres and 367 metres only ;
transmissions above and below these
limits being received free from inter-
ference from the Regional Station.

The rejector is built into a moulded
case 3M. in diameter and 42in. high, with
two terminals on the side for attachment
of aerial lead and connection to set
respectively. The rejector tuning con-
trol is mounted on the top.

The price of this useful accessory is
10s. 6d., and the makers are The I.D.S.,
Ltd., 4, Golden Square, Piccadilly
Circus, London, WA.
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The Service is subject to the rules of
the Department, which are printed
below; these must be strictly enforced

in the interest of readers themselves.
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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.

Increasing Selectivity and Range.
With regard to the addition of q tuned

aerial circuit to the New Kilo-Mag
Four, will you please say if this
would have any noticeable- effect in
increasing range? B. W. R.

Although the conversion in question is
primarily intended to increase selectivity,
as compared with .that of the original

aperiodic " arrangement, it is a fact
that, under average working conditions,
the use of a two -circuit aerial tuner adds
very considerably to the effective range
of the set. This is partly because it is
generally necessary; in the interests of
selectivity, to reduce the coupling of the
" untuned " aerial to a value well below
that giving maximum signal strength.

0000
Improving the Hartley Circuit.

(Referring to previous correspondence)
. . .. Many thanks for your reply to
my last letter; the tendency towards
instability on the long waves of my
"Hartley" det.-L.F. set has been
completely cured by connecting a
0.0001 mfd. fixed condenser directly
between anode and negative filament
terminals of the detector valve, as
recommended by you. There has
been also a general improvement in
sensitivity, as you suggested would
be probable, but your fears that re-
action feed -back might be insufficient_
over the whole medium ivaveband
prove to be justified; it is impossible
to provoke self -oscillation over about
one-third of this tuning range unless
the extra condenser is removed or
disconnected:

Can you suggest a method whereby
reaction control may be improved
over both wavebands, bearing in mind
that, as the set is shortly to be
"scrapped" in favour of a more
ambitious receiver,- I do not wish to
spend much time or money on the
alterations. B. C. 0.

It is suggested that you should replace
the fixed anode by-pass capacity by an
inexpensive semi -variable condenser, per-
haps of the compression type, with a
maximum capacity of 0.0003 mfd. This
component should be mounted in a reason-
ably accessible position, and your aim
should be to find a setting for it that is
suitable for each waveband. Critical
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reaction adjustment will be effected by
the normal control condenser R.C. (see
Fig. 1).

It will be realised that C. and R.C.
are interdependent : as the value of the

Fig. 1.-Detection efficiency-and some-
times reaction control-may generally
be improved by adding an anode by-pass

condenser to a "Hartley" circuit.

latter is increased, a greater proportion
of the total oscillatory energy in the de-
tector anode circuit is by-passed to earth,
and, for a given setting of R.C., reaction

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

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

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

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

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

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

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

Readers desiring information on matters
beyond the scope of the Information Depart-
ment are invited to submit suggestions regarding
subjects to be treated in future articles or
paragraphs.

effects are decreased. It is quite easy to
find the best setting of C. by trial and
error. Properly adjusted, this arrange-
ment is distinctly more sensitive than the
conventional " Hartley " detector circuit.0000

House -Lighting Systems.
I was interested in your recent reply to

" V. TV. P." on the subject of using a
house -lighting plant fdr charging an
L.T. accumulator, as -I- myself have
been thinking of using- the end
regulating cells of my own installa-
tion for this purpose.

Actually, there are four extra cells
that are not normally used, and it is
assumed that their voltage would be
sufficiently in excess of that of my
6 -volt wireless battery for satisfactory

What value of resistance
should be inserted to reduce current
to 3 amps? G. A.

A 6 -volt battery can certainly be
charged quite satisfactorily from four of
the comparatively 4arge cells used for
house lighting, and, as regulating cells are
often overcharged through lack of use, it
is all to the good that they should be
worked.

A series resistance of approximately
0.7 ohms will be needed.

0000

A Neutralised "Kit Set."
Will you please tell me how the H.F.

stage of " The Wireless World" Zit
Set (which I am about to build) may
be neutralised in order to increase
magnification? I presume that a very
considerable gain should be possible
by making this addition to the
published design. W. B. P.

We should strongly dissuade you from
attempting this alteration, as the design
does not readily lend itself to modification
in this way. In order to make neutralisa-
tion worth while, sweeping changes would
be necessary ; indeed, an adequate discus-
sion of the matter would be rather beyond
the scope of the Information Department.

If you must hate a " balanced " set,
we think you would be well, advised to
adopt the main features of the " Record
III," but we would assure you that the
very considerable H.F. amplification of
the Kit Set, plus reaction, provides as
much sensitivity as is necessary under
average conditions.



Back to the Neutralised Triode ?
zllthough the screen -grid valve has ob-

vious advantages in a set with a
single highly efficient stage of H.F.
amplification and in the matter of
ease of waveband switching., a care-
f ul consideration of recent articles
and receiver designs published in
your journal has led me tto form the
opinion that in a "2 H.F." set for
the broadcast waveband only neutral-
ised triodes would provide all the
amplification necessary (with a good
aerial) and would be less costly than
the expensive S.C., valves.

Thanks to modern developments
_ such as decoupling and to a fuller use

of screening. than in the .days when
neutralised intervalve couplings were
popular, it should now be an easy
matter to attain nearly.the full pos-
sible theoretical magnification from
each stage, using valves costing leis
them half the price of those custo-
marily used nowadays.

If you agree that a neutralised
triode set is still worth while, will
you please give me a circuit diagram
of a two -stage amplifier with two -
circuit aerial tuner, H.F.. trans-
formers, and decoupling devices
where necessary. If you recommend
it, 'I will screen the valves from the
coils and condensers. T. H. W.

There is a good deal of truth in what 
you say in favour of the neutralised
triode, but we think you tend to ex-
aggerate the increased cost of the S.G.
valve amplifier, which pormally does not
require neutralising condensers or the
comparatively expensive coil necessary
for constructing a superlatively good
H.F. amplifier for three -electrode valves.

Wbgh@O
WOO E'lld

It is correct enough to assume that two
of these valves, used to best advantage,
can provide a theoretical amplification
quite as great as that of the average set
with the same number of screened valves,
and that modern stabilising devices make
it much easier to attain something ap-
proaching the maximum possible gain
from each stage.

The circuit diagram given in Fig. 2
should meet your needs; positions of
screening partitions and decoupling de-
vices are indicated. With regard to iso-
lating the_ valves from the apparatus
associated with the H.F. circuits, this
procedure cannot do any harm, if care-
fully carried out, but it is hardly likely
to confer any very noticeable benefit; it
must be remembered that in a neutralised
set (as opposed to an S.G. valve ampli-
fier) any stray capacitative couplings can
be balanced out.

0000.

H.T. Feed.
I have an eliminator with three positive

supply terminals, one marked
"power," another " 120 v," and a
third "0-100, v." The output from
the "power " terminal is stated to be
160 volts at 30 mA., while the voltage
of the third supply is varied by an
external control knob. Will you
please tell me how this should be con-
nected to the " Record III"?

S. ST. G. C.
This set is arranged for a single input

H.T. voltage, and it will be, quite in
order to ignore the 120 -volt and 0 -100 -volt
terminals of your eliminator. You should
join the high-tension leads from the set
to the negative and "power " terminals
of the eliminator.

We have assumed that the receiver is

r
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Fig. 2.-An amplification of more than 1,000 times can be attained with two
neutralised H.F. stages and three -electrode valves.
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constructed exactly as described, with a
potentiometer for regulating screening
grid voltage; it may lae pointed out that
if this controlling device is included in
your eliminator the set itself may be
simplified in an obvious manner by taking
this supply direct from the " 0-100 " ter-
minal of the eliminator. If this modifica-
tion is introduced, a-decoupling resistance
must be inserted in the screening grid
circuit in place of the fixed element of
the existing potentiometer.

0 0 0 0

The Southern Railway Again.
On several occasions I have tried my

Everyman Portable" receiver in a
train, but leave found that reception
is generally marred by cracklings and
other noises. Does this suggest. that
the set is at fault, or, if the effect
is normal, can it be overcome?

II. D.
This form of interference is well known,

and is due to the electric lighting installa-
tions of the train. It is particularly likely
to be troublesome with a receiver having
a regenerative detector without H.F.
amplification, and we fear that there is no
simple cure. You must try to choose a
train with gas lighting !

t.

FOREIGN BROADCAST GUIDE.

WARSAW
(Poland).

Geographical position : 52° 14' N. 21° 7' E.
Approximate air line from London : 900

miles.

Wavelength: 1,411 m. Kilocycles :
212.5. Power: 8 kW.

Time: Central European (one hour in
advance of G.M.T.)

Standard Daily Transmissions.
09.15 Sundays Sacred Service from Posen

Cathedral; 10.58 Fanfare from
Cracow ; 18.58 daily Time signal (q.v.);
18.20 Tuesdays relay of performance
from Kattowitz or Posen Opera Houses ;
19.15 main evening programme ; 22.00
Fridays relays of foreign stations;
dance music Sundays, Mondays,
Wednesdays and Saturdays.

Man and Woman announcers. Call
(phonetic) Hallo! Hallo! Polskie
Raadjo Varschava.

Announcements are made in the Polish
language, but when International
concerts are broadcast, also in English,
French and German.

Interval signal: the letter W in morse
(. - -).

Time signal: At 638 p.m. G.M.T. one
long hoot, seven dashes, followed by:

- the last dot indicating the
full hour 7 p.m. G.M.T.

Frequently closes down with the Polish
National Anthem (D ombrovs ki
Mazurka).
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PRICES :
Paper Covers

5/-
Cloth Boards

7/6
Postage 6D'

extra.

THE ANNUAL REVIEW FOR 1930 OF THE
WORLD'S PICTORIAL PHOTOGRAPHIC WORK

Edited by F. J. MORTIMER, F.R.P.S.
Editor of "The Amateur Photographer and Cinematographer."

This year's edition of " PHOTOGRAMS
OF THE YEAR " is now on sale, and lovers
of pictures made by the camera will
give it a warm welcome.

" PHOTOGRAMS " contains reproductions
of the most striking and representative
pictures from the principal photo-
graphic exhibitions of the year, selected
from the work of the leading pictorial
photographers of the world.

A literary section provides reports
of photographic progress at home
and overseas, and a useful Directory
of British Photographic Societies is
included.

For keen photographers the annual
volume of " PHOTOGRAMS " is an in-
spiration ; for those to whom camera
pictures appeal it is a book which gives
lasting pleasure.

From all leading booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.
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AChtiMWOild
cullotor Boating Journal

Covers Every Aspect
of Yachting and Motor Boating

FOUNDFD 1894

Chtt1WW0fld
M<Inota Boatifg jounat

. . J929 m. suac,c

All who are interested
in power -craft, whether
cruisers, speed -boats or
outboards, will enjoy
reading "THE YACHTING
WORLD and MOTOR
BOATING JOURNAL.'

It is a well -produced
and attractive paper deal-
ing with yachts and boats
of all types and tonnages
on sea and inland waters.

Racing, cruising, deep-
sea sailing, practical
seamanship and the
construction of small
craft are among the chief
subjects of interest.

SUBSCRIPTIONS Home and Canada, £i . Io . 4, other
countries abroad £r . 12 . 6, per annum, post free.

Every Friday 6'
ILIFFE & SONS LTD., Dorset
House, Tudor Street, London, E.C.4.

WiGOAKVAPINMWOMPIPIXWMAYMIIAZZZI

DICTIONARY
of WIRELESS

TECI- NICAL TERMS
Compiled by S. 0. PEARSON, B.Sc., A.M.I.E.E.,

and issued in conjunction with
" THE WIRELESS WORLD."

it.........or...........................*.................011
HIS volume contains defini-

i
tions of terms and expressions
commonly used in wireless

i telephony and telegraphy and is I
I intended to serve as a guide to all i
i those interested in wireless who f
I come across, from time to time,

1unfarnilar words in their reading.
In such cases the DICTIONARY i

( OF WIRELESS TECHNICAL 1
1 TERMS proves of very great use i
i and value. It is well illustrated, i
i and cross-referenced to enable the )
I required information to be rapidly I
i obtained.

PRICE 2/- NET i
1

)
By Post 2/2

I

From leading Booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor Street,

London, E.C.4.
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Mention of " The Wireless World," when writing to advertisers, wilt ensure prompt attention. A4.0
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MISCELLANEOUS ADVERTISEMENTS.
NOTICES.

TEE 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 ire
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
10. Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. ViAcent 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 payable to ILIFFE
& 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 000, c/o " The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o " The Wireless World,"
Dorset House, Tudor Street, London, E.C.4.
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."

Dor 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 IF is charged ; on
transactions over £ro and under £5o, 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.

ALL WIRELESS
WORLD COILS

Z930 EVERYMAN FOUR 47/3 set
KIT SET, Coils with Switches 45/- set
NEW KILOMAG. 45/- set
RECORD III 45,/- set
FOREIGN LISTENERS 4 B.B.C. 30/- sat

5XX 37/6 set
METAL CABINETS 38/6 to 46/3
sr DRUM DIALS with Escutcheons . 5/6
WAVE TRAP; Litz Wire 10/5 eati

ireiessCo,
2, 3, & 4, Athalstana Mews,

Stroud Green Road, N.4.
Archway 2695

MANUFACTURERS

Home or Abroad.

An active business, within
a few minutes of Oxford
Street, London, long con-
nected with radio, now
adopting a new policy, is
prepared to handle a sole
distributing agency,
including advertising
campaign, on terms by
arrangement.

Replies will be received in strict confidence
to Box 4274

c/o " The Wireless World,"
Dorset House, Tudor Street, London, E.C.4.

/OM

ORDER YOUR CABINET
NOW

(Delivery from stock)
"The Wireless World"

A. C. Kit Set
Metal Cabinet and BaseComplete £2 1.5 a

1930 EVERYMAN FOUR
METAL CABINETS

46/6 each
(or without woodwork 351- each).

KILO-MAS & RECORD THREE METAL CABINETS.
35/- each, or with woodwork 46/6 each.
Kit -Set 27/6 and 38/6 each respectively.

Finished crystalline Brown, Black or Blue,
Tradeenquiries invited.-Samuel Eaton & Sons(Manu-
facturers of Lighting Goods),66/72,Barr St. Birmingham

A41 Advertisements for " The Wireless World" are only accepted from

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

Doctors.-Read advertisement under Miscellaneous.
[0264

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

well, London. L0274

RECEIVERS for Sale.-Portable 5 -valve, suit case
type, complete, as new, perfect; £9117/6.-N.

Taylor, 57, Studley Rd., Stockwell, London, 10323

E.C. 7 -valve Supersonic Portable Receiver, corn.Gpieta

with valves, L.T. battery, and H.T. unit
(AC.), as new; reasonable offer accepted,T. Bridger
and Song High St., Slough. ' [7710

MARCONIPHONE Type 35 Screened Grid 3 -valve
Sets, brand new; £9, with valves; hire purchase

arranged; only a few at this price.-Hall, 91, Fore
St., Edmonton. [7722

GREAT Opportunity.-Having many requests for
famous Royal Ale Force 3 -valve receivers, we have

now -procured limited number; these receivers give
excellent loud -speaker reception, each set specially tested
belofe delivery to ensure satisfaction, all are guaranteed
brand new and perfect; the original cost of these sets
was £18; special travelling case with each set; we are
sacrificing at the absurdly low price of 32/6.

GUARANTEED and Absolutely New McMichael
Supersonic Kits, including mahogany cabinet,

book instructions, blue prints; clearance price only
£3; these sets can get the whole world; without cabi-
net, price £2.
T. B. HUMPHREYS and Co., 23, College Hill, Can-

non -St., London, -E.C.4. [7718

SPLENDID Western Electrie, Super Heterodyne 7 -
valve Wireless Set including frame aerial, 2 -valve

amplifier, high tension eliminator, and -3 loud -speakers;
cost over £100, cash price £25 to quick buyer.-Thos.
Lumb and Co., Ltd., Victoria Mills, Skipton. [7741

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

cost, comparable with any set double this price,
Royalty paid; seen between 1 and 2 p.m., or particu-
lars sent on receipt of stamped 'addressed envelope.-
G. Hodgson, 53, Windsor House, Victoria St.,- West-
minster. [7737

PORTABLE Igranic Neutrosonic Seven, in black
leatherette case, additional accumulator, and 1

pair of phones, perfect condition; cost X6-0; what
offers ?-R. Lewis, 14, St. James's Place, S.W. 1. [7730

McMICHAEL Suit Case, cost £31, just overhauled,
new valves; accept 10 guineas; perfect.-Gardener,

53, Alexandra Rd., Wimbledon. [7731

AComplete Kit, including valves, not batteries, for
1929 Chummy Four, cameo case, aerial wound,

offers over £9/10 wanted; also 2 Marconi S.610s, 35/-;
Westinghouse H.T.3, 15 / -; 2 Mullard Orgola coils,
12/6; all new and in perfect condition.-Box 4289.
c/o The Wireless World. [7732

VERY Slightly Shop Soiled but Carrying Makers'
Guarantees: -3 -valve receiver, £414; 2 -valve re-

ceiver, £313; royalties paid; 7- days' approval against
cash.-Bostock and Stonnill, 1, Westbourne Terrace,
S.E.23. [7733

S1MMONDS BROS.-Receivers constructed to your
own or any published design; also repairs, re-

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

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

from us.

FIRSTLY.-Unbiassed advice. The Principal of the
firm has twenty 'years' professicrial wireless ex-

Perience, having been at Government Experimental
Stations in 1910. Ile has-been Manager for the Ster-
ling Telephone Co.; radio expert to the G.E.O., and
Chairman of the Technical Committee of the National
Association of Radio Manufacturers. His advice has
saved our clients many thousands of pounds, for, as
everybody knows, there is no hobby on which more
money is wasted on useless apparatus by the uninitiated.
SECONDLY.-We take your old apparatus in part

exchange for new. Send us 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.
TF You are in Doubt as to the Make of Receiver or
-1 other Apparaths 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
firms we believe to be thoroughly reliable.
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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 delivery or by subscription; over 10,000 satisfied
users; explanatory folder post free; 'phone or write
to-day.-Radio Service (London), Ltd., 105, Torriano
Av., N.W.5. 'Phone : North 0623-4-5. [7596

C.D.E.S. Accumulator Hire and Maintenance Service
(5 mile radius). -9S, Cherry Orchard Rd., Croy-

don. [6374

BATTERIES.
WET H.T. Replacements-Sacs (capped or un-

capped), highest grade, No. 1, 10d. per dos.; No.
2, 1/9 per doz.-See below.

ZINCS.-Best quality (wired), No. 1, 8d. per doz.:
No. 2, 9d. per doz.; orders valued 5/. carriage

paid, ,otherwise 6d. for postage.-British Battery Co.,
Clarendon Rd., Watford, Herts. [0258

PENTODE Users-Write for details of new size self -
charging wet battery; 211,000 milliamps, 6d. per

volt; illustrated catalogue giving data, post free.-U.
Taylor, 57, Studley Rd., Stockwell, London. [0273

WET H.T. Batteries.-Parts per dozen, jars, No. 1,
21Ax11/2 square, 1/3; No. 2, 1/6; sines, No. 1,

10d.; No. 2 lid.; sacs, No. 1, 112 dozen; No. 2,
1/9; terminals, 8d., 10d.; dozen cells (18 volts), tom-
plete with bands and electrolyte, No. 1, 4/1; No. 2,
5/-; post 9d.; high efficiency, long -life, self charging,
upkeep small; send 6d. for sample unit; illustrated
booklet free, carriage free orders 10/-; write for free
list wireless bargains, trade supplied.-W. Taylor, 57,
Studley Rd., Stockwell, London. [0039

CHARGERS AND ELIMINATORS.
VORTEXION Transformers, chokes, etc., wound to

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

[0319
ATLAS Eliminators, D.C. 51/17/6, A.O. 53/17/6;

Nester trickle chargers, 29(6. 'Phone: Gerrard
6268 for demonstration.-Greatreg and Co., 184, Regent
St., London. [6451

TANTALUM and Lionium for A.O. Rectifiers; make
up your own inexpensive chargers; blue prints

for H.T. and L.T., 1/- each; Lionium electrodes fitted
with terminals, 2-3 . amps. and 5-8 amps.-Blackwell's
Metallurgical Works, Ltd., Spoke Rd. Works, Gersten,
Liverpool. 'Phone: Garston 980 (2 lines). [6282
PxiLiPsoN's Safety High Tension Battery Elimi-

nators.
I - Down and the Balance in Easy Monthly
/ payments -secures the finest high tension

supply available.
-131TILIPSON'S Safety Eliminators are. Guaranteed -for

12 Months.
PHILIPSON'S Safety Eliminators are the Cheapest

to Install and the Cheapest to Run pricea:
Model A.C.5 £411716, A.C.7 £3/17/6, complete with
full wave rectifiers; D.C.4 37/6, D.C.5 45/-.

ALL Models Obtained for 10/- Deposit; take adven-
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

GEAROS.-Chebros
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

TRANSFORMERS and Chokes for Battery Elimina-
tors and for all wireless purposes, receiving or

transmitting; enquiries invited.-Chester Bros., 244,
Dalston Lane, London, E.8. [758-7

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

SAVAGE'S Transformer Laminations and Bakelite
Bobbins; intending home constructors should write

for list.
SAVAGE'S Reliable SmoOthing Condensers. -1,000

volts D.C. test, 2 mfd. 3/-, 4 mid. 5/3; 500 volts
D.C. test, 1 mfd. 1/6, 2 mfd. 2/3, 4 mfd. 3/9.

SAVAGE'S Super Smoothing and Output Chokes.-
Many types available, write for list.

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

QAVAGE'S Mains Transformer for Westinghouse
1,7 1-1.T.4 Unit, with additional winding, 4 volts
3 amps; 23/,
SAVAGE'S Mains Transformen-V.T.31, 200-0-200
SO volts 60 m.amps., 2+2 volts 2 amps., 2+2 volts
3 oxlips.; 28/,

SAVAGE'S Mains Transformer.-B.T.3 500.0-500 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
margain of safety.

SAVAGE'S, 146, Bishopsgate, London, E.C.2.
'Phone: Bishopsgate 6998. [6808

BE A MAINS
CONSTRUCTOR
A new and fascinating development for
the radio home constructor is provided
by building mains units and receivers.
It is important that only the best com-
ponents are used and thoroughly reliable
units employed. Full information sent
on application to us, or supplied by your

radio dealer.

syia4.
smear

miirrium"
Tss

,!!

Climax Auto -bat Transformer Type H L.G.4-
for H.T., L.T. and G.B. supply, when
using metal rectifiers and indirectly
heated mains valves. A first class
product with first class performance at
a popular price - - - - 32/6

Airib-sea
TRAITORMER

c ,

Climax Auto -bat Transformer Type H.50-
forH .T. supply units using metal rectifier.
Ou tput up to r 8o volts, and up to 50 milli-
amperes. Remarkable value. Price 17/6

The Climax capital Choke
forms an extremely
efficient smoothing choke
for eliminating the ripple
in H.T. supply for A.C.
or D.C. mains. Winding
resistance 500 ohms.
Current carrying capacity
5o milliamperes. Induct-
ance 12-20 henries.
Price - - 8/ -

Climax Potential Divider for voltage tappings in
mains receivers and units. Ten Tappings. Wire
wound. Bakelite bobbin. The most popular mains
component yet designed. Price 5/_

A YEAR AHEAD
Ask your Dealer for oar new leaflet "The Mains

Constructor."

CLIMAX RADIO ELECTRIC,
LIMITED

Haverstock Works, Parkhill Road, Hampstead,
London, N.W.3.

Telephone: Primrose 237x -s.

Mention of "The Wireless World," when writing to advertisers, will

Chargers and Eliminators.-Contd.
FEL-ECTRIC High Tension Eliminator Kite,
improved output 15 milliamps at 120 volts;

complete; 25/-.
VEL-EOTRIO Eliminator Kits are the Best and
 cheapest in England; complete, 25/,
WEL-ECTRIO Kits are Coniplete, except valve,

and we recommend Philips 373; 15/-.
VEL-ECTRIO Kits have been. Sold in Hundreds,
 and are guaranteed, satisfaction or money re-
turned.
wEL-ECTRIC Kit will be sent c.o.d. if desired,
 state voltage and periods, also whether Philips
valve is required at 15/- extra,

FEL-ECTRIC Eliminator Kit is Post Free; price
25/-.

FOLDER and Lists on Request 'to Fel-Ectrie Radio,
56, Garden St., Sheffield. [7742

CABINETS.
ARTCRAFT Radio Cabinets are Britain's Best

Value. [0313
D IGBY'S Cabinets-Table models in solid oak and

mahogany; from 11/6 to 71/,
TIIGBY'S cabinets, fitted with Radion or Resiston

ebonite if required.
TNIGBY'S Cabinets.-Pedestal model, with separate

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

1-1IGBY'S Cabinets-Write for new 16 -page art
- catalogue.-F. Digby, 9, The Oval, Hackney Rd.,
E.2. 'Phone: Bishopsgate 6458.
ARTCRAFT Radio Cabinets; Britain's best value;

illus-
trated- list free from actual manufacturers.-A!rteraft
Co. 156, Cherry Orchard Rd., Croydon. 'Phone: Croy-
don' 1981.

lowest prices consistent with highest

CABINETS, 161/iin. x 71/dia. x 11in., hand_ mahogany
finished 7/6, unpolished 5/6; oval front, 10v/sin.

X61%in., 6d. extra; portable cabinets, 16,-Ain.x161/2in.
x 8in., £115; baseboard, 6d.; carriage free.-F. W.
RealmlRamsey, 63, Shaftesbury St., London, N:1. Clerken-

[7584

AETCRAFT ' Radio Cabinets are Britain's Best
Value. [0309

K AY'S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original' creative designs

at prices 50% lower than elsewhere; quotations for
specials by return; delivery at short notice guaran-
teed; moving coil, portable, baffie, vignette, radiogramo.
electric pick-up, television, etc.; illustrated lists free.
-H. Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, N.17. 'Phone: Walthamstow
1626. [7745

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0311

INEST American Types, astonishing value, specialF offer oak cabinets, hinged lid, baseboard, highly
polished, take 12in.x6in. panes; sample, carriage paid,
6/6; trade discounts for quantities.-Mag-Radio, 112,
Warstone Lane, Birmingham. [2665

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

LOUD -SPEAKER Cabinets, extraordinary offer, oak
cabinets, handsome fret front, highly polished,

13in. square, 6in. deep, finished moulding, take all
ordinary units; sample, carriage paid, 6/6; trade dis-
counts for quantities.-Mag-Radio, 112, Warstone
Lane, Birmingham. [2668

COILS, TRANSFORMERS, ETC.
600 OHMDecoupling. Resistances for ,New Kilo-

mag Four,. foreign listeners' four, and all
" Wireless World " circuits, hand made and tested in
our own workshops; improved model wound with Con-
stanton wire, 1/6 each, post free.-Groves Bros., St.
Mary's Place, Shrewsbury.
1,000 -OHM Decoupling Resistances for " Wifeless
-I- World" Circuits; 1/6 each, post free.-Groves
Bros., St. Mary's Place, Shrewsbury. [7362

MARCONIPTIONE
Ideal Junior Transformers,

formerly .1.8/0 clearint at 12/6; Marconiphone
Popular transformers, formerly 12/6, clearing at 9/6;
both post free; guaranteed new, in makers' original
boxes.-Hall.
MARCONIPHONE Power Transformer, 200-240v.,
IVA gives 150 H.T. at 30m.a. with U5 valve and
4v. A.C. up to 8 amps.; formerly 37/6, clearing at
18/9; all new, in original boxes.-F. J. A. Hall, 91,
Fore St., Edmonton, N.18.

WIRE -WOUND Non -inductive Resistances of all
sizes, guaranteed, 600 and 1,000 ohms, 1/3;

25,000 ohms, 2/6, etc.; H.F. chokes, ebonite formers,
silk covered, wire -wound, guaranteed 2,000 turns.
2/6 binocular type, 4/6.-Omnivox Products, 20,
Brooke St., Holborn, E.C.1.
WJEW Kilo-Mag Four Coils, 37/6 set; ebonite for-

mers, (slotted), for winding. 12/6 set -of 3; all
pest free; trade supplied.-Groves Bros., St. Mary's
Piece, Shrewsbury. [7750

ensure prompt attention. A42
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1. Magnum Receivers are now obtainable on
P. Easy Payment Terms. 4
tWe specialise in all apparatus described in 4

"Wireless World." 4
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Coils, Transformers, Etc.-Contd.

SINDZEONDS BROS.-Berea coils. Record Three, 50/-
Pair; new kilo-mag. four, 50/- set; foreign listeners

four, low, 30/-; long wave, 37/-; screened grid Regional,
40/-; Mullard S.O.P. dual range coils, 30/- pair; Ber-
ea standard coils, for new all -wave four, standard four,
A.O. three, Everyman four, etc., 63/6 set of 4, with
bases; the same coils for the Lodestone series (" Wire-
less Magazine "), 65/9 set of 4, with bases; Titan unit,
15/-; decoupling resistances, 600 ohm, 1/6; 1,000 ohm,
2/-; all " Wireless World" and similar coils in regular
production by the leading specialists; lists free; trade
supplied.-Simmonds Bros., Shireland Rd., Smethwick
Tel.; Smethwick 751. [6314

GRAMOPHONE PICK=UPS, ETC.
ELECTRIC Pick-up, with arm, adaptable to any

gramophone; pick-up 14/-, arm 7/-; c.o.d.;
remarkable value.-G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738

GRAMOPHONE Amplifier, Hypermn, Ferranti push-
pull, including valves; -701 -.-Potter, 2, St. Aidan's

Rd., S.E.22. [7752

TRANSMITTERS.
ClITEBROS. Chebros. Chebros transformers and
V 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.
A MPLIFIER Valve.-If you {quire power you can-

-LA. not do better than one of -these:-
FILAMENT Volts 6, plate volts 400 (maximum),

grid bias 84 volts (approx.), impedance 800
ohms., amplification factor 3.8, mutual conductance
4.35 m.a./volts; price £5110; see article "The Wire-
less World," 24-h July, 1929, then send to North
London Valve Co., Ltd., 221/2, Cazenove Rd., Stoke
Newington, London, N.16.. [7702
it/rITLLARD 4v. Pentode, little used; 15 /-.-Wear-
- ing, " Ingledene," Leasowe Rd Wallasey. [7728

LOUD.SPEAKERS.

6 -VOLT M.0 Speaker; list £6 new this
year; 29/6; 7 days approval against cash.-

Brew, Pytchley, Rettering. [7708

A/r ARCONIPHONE Popular Horn Loud -speakers, ad-
-ILL instable unit, dark mahogany crystalline finish,
absolutely new, in makers' original sealed boxes;
formerly 42/-, clearance price 15/- each, postage 1/-.-
F. J. A. Hall, 91, Fore St., Edmonton, N.18. [7720

BARGAIN.-Mellovox; £1/5, cost double-Box- 4308. c/o The Wireless World. [7739

N EW B.T.H. C2, 35/-; Amplion A.R.9, 27/-;
Amplion A.R.19, 25/-; Amplion A.R.65, 25/-;

A.R.19 and A.R.65, horns slightly damaged.-Box
4287, c/o The Wireless World. [7726

mARCONIPHONE Moving Coil Speaker; cost
-LTA- £6/6, new condition, '£3/10, or reasonable offer.
-Snaith, 428, Finchley Rd., London, N.W.2. [7747

5 A Different Makes of Loud -speakers in Stock; your
X_F old one taken in part payment, high allowances

made; your enquiry will -receive prompt attention.-
Bostock and Stonnill, 1, Westbourne Terrace, S.E.23.

[7734
R. Loud -speaker, complete with Marconi 2 -valve

XL power amplifier for 230v. mains, which supplies
field coil and gives H.T. supply for receiver, complete
with spare L.S. 5a valve; £10 only.-Tracy, Red House
Works, Winscombe. [7753
GREAT Bargains.

GREAT Bargains.

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

large number of these famous instruments made for
a special order for use in talkies, Mit not executed,
for credit reasons only; regular prices, £3110, £4/2,
and £5/17/6, to clear at 50/- for accumulator opera-
tion, 55/a for D.C. mains operation, 85/- for A.C.
mains; kits comprising copper plated super magnet -
pot (weight 23 lb.) Chrystalene frame, fully adjust-
able, moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/ -
extra.
GREAT Bargains.

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

kits at given away prices, guaranteed in perfect work-
ing order; early 1928 model, 35/-; latest model, 42/6:
made up complete, if desired, 6/- extra.
E NJOY Marvellous Epoch Reproduction at

Ridiculous Cost; 'don't wait until 'they are all
gone, but secure one Immediately by writing, 'phoning,
telegraphing, or hurrying to Epoch, 3. Farringdon Av..
E.C.4. (7077

MADE BY

BELLIING-LEE

-your Guarantee
Insulated - fire - proof
-engraved name on
both parts - ease of
connection - am pl e
contacts- e x c el lent
appearance-complete
safety for any set.

The first plug and socket
in which both parts am en-
graved and
entirely in-
sulated ashen

nonnected

or
disconnected.

Plug and Socket,
9d.

Pane' Portion, 3d.
Flex Portion, 6d.

Ask your dealer, or
send to us, for
Belling -Lee Handbook
"Radio Connections."

Advert. of Belling 5, Lee, Ltd., Queens way Wks., Ponders End <ix

ROTOR -OHM
VOLUME CONTROLS

Ohms

2,000, 5,000, 10,000,
25,000, 50,000
70,000, 100,000,
200,000, 50 0,000,
1 Megohm,2 Megohms

7 Megohms

As a tone Control-Rotor-ohms
will give you the finest quality
of reproduction because they
are-Durable, Constant, Accu-
rate and as smooth as velvet
in action.

If unable to obtain from your
dealer, order direct from us-
mentioning dealer's name and
type required.

Prices :
(Standard Type) - 5/9
(Potentiometer Type) - 6/6
ROTOR ELECTRIC LTD.

(Dept. W.W.)
r--3, UPPER RATHBONE
PL ACE, LONDON, W.1

Telephone : MUSEUM 2641-2842.

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

This miniature switch comfortably
breaks 3 Amperes at 250 Volts.
For H.F., L.F., H.T.,L.T. Circuits.
Far A.C. Sets, Eliminator, Grams -
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 al
mains equipment."

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

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

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

JP
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Loud=speakers.--Contd,
EPOCH Moving Coil Speakers.

EPOCH.
E POCH.

EPOCH.
E POCH.

EPOCH.

EPOCH Moving Coil Speakers Speak for Themselves.

E POCH.

EPOCH.
EPOCH.
EPOCH.

EPOCH.-Test ar. Epoch against any other make. It
will persuade you more than the best salesman.

EPOCH.
EPOCH.
EptH.
EPOCH.
EPOCH.

EPOCH.-Ask any of the thousands of users of even
the older models. But this season's models?

Well, let the sr ,akers tell you themselves.
EPOCH.
EPOCH.
EPOCH.
EPOCH.

EPOCH.-Please do test them against. any or ce=
make on the market-preferably with a

switch over.
EPOCH.
EPOCH.
EPOCH
EPOCH.
E poem
EPOCH.-Order one for 7 days' free trial.

EPOCH.
EPOCH
EPOCH.

EPOCH.
EPOCH.-Your

deposit instantly refunded in full if
you are not more than satisfied. No catch. No

red tape.
E POCH.
EPOCH.
E POCH.

EPOCH.

EPOCH.-The most comprehensive range of moving
coil speakers in the world.

EPOCH.
EPOCH.
EPOCH.
EPOCH.

EPOCH.-Send
for catalogue W.S.2.

EPOCH.
EPOCH.
EPOCH.
EPOCH.
E POCH. -16 paves crammed full of real information.

Post free.
EPOCH.
EPOCH
EPOCH
EPOCH

EPOCHCo..RADIOMANUFACTURING Co. Ltd., are
the manufacturers. City Office and Service Sta-

tion, 3, Farringdon Avenue (Ludgate Circus end),
E.C.4. 'Phone: Central 1971 ( 2 lines). Private
Branch Exchange. [7754

Mention of " The Wireless

Only Brownie's
ability to produce
2,000 Dominion

Vernier Dials a day
enables them to
keep the price as

low as 2/6. Tke special non -backlash
design (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

BROWN!WIRELE SS

None BETTER
None CHEAPER

FIXED
CONDENSERS
As used in the Two Valve Set
described in last week's"Wire-
less World." Real ruby mica
insulation and genuine COP-
PER foil are just two features
that have helped their success.
The capacity being clearly
engraved on case prevents
mistakes occurring. Look for
the Brown moulded case in the
Blue and Orange Carton. Posi-
tively none better or cheaper
than TRIX !
ERIC J. LEVER

(TRIX) LTD.,
8/9,

Clerkenwell
Green,

London, E.C.1
'Phone

CIerkenwell
3014/5,

World,"

gIIIIIII111111111111111111111111111111111111111111i111111111

PRICE FROM
E -

EACH

---:111111111111111111111111111111111111111111111i1111111111E
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when writing to advertisers,

Loud speakers.-Contd..
BAKER'S

A
K
E
R
SELHURST RADIO

Moving Coil Speakers are of
the Highest Grade and Proved Efficiency.

BAKER'S

A

E
R
SELHURST RADIO

Moving Coil Speakers Obtained
on 14 Days' Approval for Comparative Test.

BAKER'S

A
K
E
R
SELHURST

RADIO Moving Coil Speakers Used by
Music Lovers Throughout the World.

BAKER'S

A

SK

E
ELIIIIRST RADIO Moving Coil Speakers.-Write

now for new 36 -page booklet, " Sound Advice."

BAKER'S

A
K
E
R
SELHURST

RADIO Moving Coil Speakers Reproduce
both Speech and Music. with Wonderful Realism.

BAKER'S

A
K
E
QELIIIIRST RADIO Moving Coil Speakers can
PO Always be Heard at the New Demonstration Room.

BAKER'S

A
K
E

SELHURST
RADIO Moving Coil Speakers.-The new

36 -page booklet is full of truthful information.

BAKER'S

A

SELHURST
RADIO Moving Coil Speakers are the

k--/ Best that Money can Buy; ideal New Year presents.
BAKER'S

A
K
E
R
SELHURST

RADIO, the leading manufacturers of
high grade coil speakers.

OFFICE: 89, Selhurst Rd., South Norwood, S.E.25.
'Phone: Croydon 1618. Works and Demonstra-

tion Room (always open): 42, Cherry Orchard Rd.,
East Croydon (IL- minutes non-stop Victoria or London
Midge). [0231,

will ensure prompt attention. A44
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-a tone -perfect
production

-a friend
of good

Records 1

Scientifically designed,
beautifully made,
The MELTROPE
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.

You Want an
" ELECTRADIX" RADIO TESTER

To Get Exact Results.

The

DIX - ONEMETER
is the Highest Grade possible
Used in Admiralty, L.C.C.

G.P.O., and the 'Varsities.
Price : "DIX-ONEMETER!
IN CASE, READING ao
MICROAMPS. PER DIV.,
WITH 6 MULTIPLIERS

£4 : 10 : 0
A Wonderful Stock of Radio

and Scientific Apparatus.
Send us your Inquiries for Moving Cob Speakers,
Mains Sets, Chokes, Gramo-motors and Amplifiers,
Microphones, Recorders, Relays, Special Apparatus
for Transmission and Testing. Dynathos and
Motors, all sizes. Bridges, Galvos, Switch and
Control Gear of every description in stock.
NOW READY, NEW EDITION OF 72 PAGE
ILLUSTRATED CATALOGUE, 4d.
Send Stamped Addressed Envelope for November

Sale List.

218 Upper Thames Street, London, E.C.4
Telephone: City 0191

"Build your own Dry Batteries."
A New Wireless Hobby.

We supply super capacity Dry Celli an 1 n II parts for build ur
your own dry battery at home,
This Is the best and cheapest form of H.T. yet offered.
super Capacity Cells, each 15 volts 22 milliamps, 3/6 per dew,
Bend lid. stamp for Booklet, "How to Build a Dry Battery
at Home," to-
THE LEYTO BATTERY CO., 305. Chafe', ru. LeYieu, Ea.°.

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., QueenaY
Works, Ponders End, .Middlesex. [0018

POWER 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. ([1)e312d7.
WI, 214, High St., Colliers Wood, S.W.19.

WESTON Model 301, milliammeters, ammeters, and
voltmeters. 21!- each;, licit wire ammeters 0-1

amps., 4/-; 0-0-5 amp.. 3!-; instrument repairs andalterations; send for hst.-The Victa Electrical Co.,47, High St., Battersea, S.W.11. Established 1910.

,POTENTIAL Dividers 10,000, 15,000, 20[,7050603,
ea2c5h,000 and 30,000 ohms, 5 variable tappings;

POTENTIAL Dividers, heavy dutr, wire wound,15,000 and 20,000 ohms, 7 tappings, 5/6; 4tappings, 3/9.

CONDENSERS, 2 mfd., 2'3; 4 mfd., 4/-; guaran-
teed;k-1 tested 500 volts.

CHOKES (L.F.).-Excellent for smoothing, up to
2 milliamps, 2;-; special heavy duty, 10 milli -amps, 8/6.

ELIMINATORS, A.C., wired for half or full wave,
complete with valve; 13/17/6.

Chokes; 3/-.

CIRAMOPHONE Motors, well known make, double
-//I spring, silent, complete with fittings; 30/-.
SPECIAL Bargain.-B.T H. 40 henry chokes; 916;any article on apprrval against cash.-Huggins,

Radio Engineer, Clacton -on -Sea. [7398

RADIO HOUSE, HUDDERSFIELD (16th Winner),

ENLARGES

LISTENERS'

INTEREST

AND
BETTER

IMPARTS

INFORMATION

T°
YOU.-A Littlehampton customer, through satisfac-

tion, sent an unsolicited testimonial : " Your firm
is ' streets ahead ' of some of the London houses
for business." This unsolicited reputation we en-
deavour to uphold.

WIRELESS

INSTRUMENTS,

REQUISITES,

E
LISTED,

ENTIRELY

SUPER

SERVICE Provided and a Super Attractive Competi
lion Provided, so try submitting similarly composed

advertisement, using the words " Reliability Wireless
Guide," so as to encourage readers to apply for this
list. Weekly change of matter desired. A 100 -volt
H.T. battery for each effort published, and useful con-
solation prizes given.

GIVING

UNEXCELLED

IMPARTIAL

DEALINGS

EVERYWHERE.-Se send for a guide, which will be
sent to you post free by J. IL Taylor and Co.,

15, Radio House, Macaulay St., Huddersfield, to whom
competition efforts should be submitted, indicating
also if name and address publishable if successful.
(Only 23 alternative words required Radio House.
Huddersfield. remaining. one word for each initial
following.)-Prize-winner. Mi. Philips, Bolton Wood.

[7748

445 Advertisements for " The Wireless World" are on12. accepted from firms we

"THE MUSIC
LOVER'S

CHOICE.
Radio - Gramophone
music and speech
reproduced with
amazing and un-
canny realism. Themost efficient
speaker money can

buy.

BAKER sSEND TO -DAY FOR
OUR FREE 36 -PAGE .5.42,thi446Z.
BOOKLET "SOUND tazassmERADIO=osimoa

ADVICE."

Offices: 89 SELRITRST ROAD, SOUTH NORWOOD, S.E.2:4
Works and Demonstration Room:

42 CHERRY ORCHARD ROAD, EAST CROYDON.

These Cabinets are made by experts and are thoroughly electrically
seated with Fine Brass Gauze.

W.W. as specified CABINETS.
RIGBY & WOOLFENDEN,

Sheet Metal Workers,
Milnrow Road, ROCHDALE. 'Phone 2948.

2DS
SPADES and PINS
HOOKS and EYES
6 Colours .. 2d. each.

2DP Write for List X91
J. J. EASTICK & SONS,
118 Dunhill Row, London,

E.C.1.
2D1

2DH

TILTRL1 ACK.
.127,131=OCE=11

Rope. STEEL STORIESSysiiim
For the Wireless Experimenter, Factory,

Factor and Retailer,
Full Particulars from Sol- Manufacturer and Patentee :__.

BERTRAM THOMAS, w°1741;nestiEHRu.in0.

r REPAIRS !'
Any make of L,F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS-TWELVE MONTHS' GUARANTEE
with each repair. dl./ Post Free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.
014, High Street, Colliers Wood, London, S.W.19A

BERCLIF
" EVERYMAN FOUR " CONVERSION
L.W. COILS AND BASES .. 34/6
CONVERSION S.W. COILS .. .. 10/6

Particulars and detail prices post free. TRADE SUPPLIED.

SIMMONDS BROS.,
SHIRELAND ROAD, SMETHWICK.

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.

believe to be thoroughly reliable.
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SUPER -MICROPHONES
New, highly sensitive, made on the latest principle, a vast
improvement over all other types; will pick up whispered

words from a distance of several yards, also
strongly amplify and transmit speech and
music over a distance, through Lend -speaker
or Headphones. AMA 7TATG VO LUME
WITHOUT THE AID OF VALVES.
Splendid instruments for making Detecta-
phone Deaf -aid, LORD -SPEAKING
TELEPHONE, Am:mum:en:lents through
Loud -speaker, Amplifier for Crystal or Valve
Sets. Electric Sound Detector, Experiments.

NO OTHER MICROPHONE OF EQUAL
SENSITIVENESS KNOWN: each instru-
moat finely black enamelled and fitted with a 3 ft. bilk .040
connecting cord. Despatched by return poet.

SPECIAL MICROPHONE TRANSFORMER
for connecting Super -Microphone to Radio Head- &/
phones, Loud -speaker, Valve Set, or Valve Amplifier

SMALL 10 OHMS EARPIECE
for use with Super -microphone as a HIGHLY EFFICIENT
DEAF -AID, or Detectaphone, etc. ; thin 3 -it, silk Ws' 6/.,
fleeting cord fitted. Earpiece finely black enamelled.
Full Directions for use 4 Super -Microphone for many purposes

and Diagrams of connections free.

NEW PUBLIC ADDRESS
MICROPHONE

The Ideal Instrument for addressing an Audience through Loud-
speaker (via Valve Amplifier or L.F. Stages of Wireless Set), and
for relaying Speech and Musical Entertainment to any distance.

Powerful Loud -speaker Reproduction with perfect Purity.
Pedestal Type.

Highly Sensitive Microphone, guaranteed
entirely free from distortion or microphonic
noises,- absolutely silent background ; far
superior to ordinary Microphone -Transmit-
ters; for use with Valve Amplifier or Valve
Set (through -leads of Gramophone Pick-up
if desired) at Open -air -Meetings, in Cinema,
Theatre, or Concert Hall. Operates from 2
Volt tapping of L.T. Accumulator, through
Microphone Transformer. Current consump-
tion one -tenth Ampere. Provided with
detachable Sound Collector and a 5ft. silk
connecting cord, and fixed by rubber -cord
suspension in nickel -plated stand llin. high;
for mounting on Speaker's Platform, in
Pulpit, on top of Camera Stand,
or for suspension from ceiling, 25/
as illustration

MICROPHONE WITHOUT STAND 16/-.
The above Microphones are rendered Directional by attaching the

Sound Cloiketor.
Special Microphone Transformer for the above 6/-.

DIAGRAM OF CONNECTIONS FREE.
FREDK. ADOLPH, Actual Maker, 'Phone:
27, Fitzroy Street, London, W.1. MVSEUl 13329

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 on
15 to 2,000 metres, 5/- and 4/- each.
MOTORBOATING STOPPER - 7/- each.
FIXED MICA CONDENSERS.

-00005 to '002 - - - 1/3 each.
,0025 to '006 - - 1/9
.0 - - - - - 2/9

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

Components, Etc., :for Sale.-Contd.
APPLEBY'S.

THIS Opportunity We Take to Express to Several
Thousands of Customers, following many callings,

in this and distant countries all over the world, the
old time greetings.
GOOD Wishes

FOR the New Year.

FROM Those Who Constitute the Functioning of
That Which You Know as Appleby's.

FROM, also, E St. J. Hetherington Appleby, Lon-
don, N.W.1, N.W.10, and S.W.19. [0316

YOUR 014 Components Taken in Part Payment for
Latest Type; see our advert. in column

Receivers for Sale.-Scientific- Development Co., 51,
Fishergate, Preston. [6228

-OHMS Decoupling - Resistances see advt.
under Coils.-Groves Brothers, Manufacturers.

[7751
600

MISCELLANEOUS.
ALEXANDER BLACK.

PLEASE Note New Address.

THE Original Wireless Doctor, will call (London and
' Home Counties) and cure your set.

CONSULTATIONS by Appointment Without Oblige"
Dort, sets installed, maintained, and brought up

to, date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc-
tion specialist.
55, Ebury St., Victoria, S.W.1. Sloane 4655.

[0277

EASY Payments.-We supply, by easy
components, accessories, and sets, any make; 10%

down, balance spread. over 10 months.-Send. list of
requirements to London Radio Supply Co., 11, Oat
Lane, London, E.C.2.

AXTIRELESS 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 and
unique; you. must have it if you want, to know the
truth.-FulF particulars free from Ernest H. Robin-
son, Langmead, Pirbright, Woking, Surrey. [7607

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 Bet 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 you 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

ENGINEERS.-Can't we get together? All we ask
is -the-chance to prove that you can earn £300;

£400, £500- per year and- more. Other men are doing
it, and you ban do the same. We have an unrivalled and
world-wide organisation wanting to help you, whether you
be novice or expert. If you wish for something more
than a bread-and-butter job you owe it to yourself
to investigate our service. Our handbook, " Engineer-
ing Opportunities," has pointed the way to better
things to over 20,000 of your fellows. It contains
details of A.M.LMech.E., A.M.I.C.E.,
A.M.I.A.E., A.M.I.Struct.E., C. & G., G.P.O., etc.,
exams., and outlines home study courses in all branches
of Electrical, Mechanical, Motor and Wireless Engin-
eering. In a brilliant article Professor A. M. Low
shows clearly the chances you are missing. The book
and our advice are quite free. We guarantee No Pass-
No Fee. Don't miss this opportunity; send a postcard-
now (state branch, post or exam.).-British Institute
of Engineering Technology, 87, Shakespeare House,(7 62490.
Oxford St., London, W.1.

IF You Live in London and are Interested in Any
Receiver, loud -speaker, eliminator, etc., write,

'phone, or call, making' an appointment for us to
demonstrate the article in your own home; terms and
exchanges arranged confidentially.-Bostock and Ston-
nill, 1, Westbourne Terrace, S.E.23. ,Sydenham [27273365.

PATENT AGENTS.
PATENTS and Trade Marks, British and foreign.-

Gee-and Co. (H. T. P. Gee, Member H.S.O.B. and
A.M.I.R.E.), 51-52, Chancery Lane, London, W.O.2.
'Phone: Holborn 1525. [0001

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

The Best
NEW YEAR

RESOLUTION.

" I WILL ALWAYS
USE

BATTERIES."

STANDARD

60 Volt 8/. 105 Volt 13/6
POWER

60 Volt 10/3 105 Volt 16/6

Your Wireless Dealer can obtain them
from :-

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

BUILD WITH THIS
HASSIS

Sold in all radio
shops. If out of stock
send dealer's name
and address to us.

Ideal acoustic conditions for the natural repro-
duction of broadcast music, speech and song
exclusive to factory -made Double Linen Dia-
phragm Speaker. Small diaphragm for high,
large diaphragm for low audible frequencies.
Accurately balanced for area, juxtaposition and
mutual tension. Hear the chassis form at your
dealer's, Available in four sizes from 421,

ULTRA ELECTRIC LIMITED
1361-663, Harrow Road, London, N.W.10

Bath, Ad. V131.

A4 6
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PATENTS.

THE Proprietor of Patents Nos. 263752 and 263753,
Variable Directional Electric Wave Generating

Device and Directive Projecting and Receiving Sys-
tem for use in Wireless Telegraphy or Telephony, is
desirous of entering into arrangements by way of
licence or otherwisSon reasonable terms for the pur-,
pose of exploiting the same and ensuring its full
development and practical working in this country.
All communications should be addressed in the first
instance to J. E. Evans -Jackson and Company, Regis-
tered Patent Agents, Bath House, 57 to 60, Holborn
Viaduct, London, E.C.1, and 34, Dame Street, Dublin,
Ireland. [7712

REPAIRS.
TWELVE Months' Guarantee Accompanies all our

Repairs; any make of. L.F. transformer, head-
phones, or lend -speaker repaired and despatched within
48 'hours; 41- post free; don't discard if burnt cut;
terms to trade-Transformer Repair Co., (Dept. W.),
214, High St.; Colliers Wood, S.W.19.. [0011

SCOTT SESSIONS and Co., Great Britain's audio
doctors; read advertisment under Miscellaneous

column. [0263

RINGSTON-ON-VHAMES. - Transformers, 'phones,
loud -speaker repairs; transformers wound to any

ratio.-Minter, 156, Cambridge Rd. ' [7269

REPAIRS Returned Post Free, and to ensure eatis-
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, Green Rd., Leeds. [7652

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. [7713

WANTED.

WANTED, Philips 4 -valve short wave receiver,
complete with valves, and coils; must be cheap..

-Full particulars to Occupier, 76, Foxhall Rd., Sher-
wood Rise, Nottingham. [7729

WANTED, Ferranti A.F.5 transformer.-Wild, 466,
Footscray Rd., S.E.9, [7743

WANTED, Ferranti A.F.5 transformer; must be
quite sound and cheap.-Offers to Box 4310,

c/o The Wireless World. [7749

TNDUCTION Gramophone Motor M.G. speaker,'
230v. A.C.-Anton House, Ricilings Way, Iver,

Bucks. [7744

TWO Pairs Formo True Scale Couplers, also 2 0.1
coupling condensers, for Phoenix V set; quickly.-

Maxted, 71, Chaplin Rd., Stapleton Rd., Bristol. [2755

EXCHANGE.
WE Will Accept Your Surplus Apparatus (making

you a high allowance) in part payment for
any new apparatus; your enquiry will be dealt with
promptly.-Bostock and Stonnill, 1, Westbourne Ter-
race, S.E.23. [7736

YOUR Old Apparatus Taken in Part Payment for
Latest Type; see our advert. in column

Receivers f6r Sale-Scientific Development Co., 51,
Fishergate, Preston. [0230

AGENCIES.
AGENTS Wanted, spare time, wireless experience, to

demonstrate and sell the world's best and cheapest
3 -valve set -Mag-Radio, 112, Warstone Lane, Birming-
ham. [2667

SITUATIONS VACANT.
SITUATIONS Guaranteed as Wireless Operators,

age 15-30, day -evening postal courses; boarding
students' fee payable after situation found.-School,
321, Mansfield Rd., Nottingham. [7746

SERVICE Engineer Required for Hull and Dis-
trictt must have thorough technical knowledge

and experience with mains operated receivers, elimina-
tors, etc.-State age, experience and salary required
by letter tot, The Edison Swan Eelctric Co., Ltd.,
Service and Installation Dept., la, Newman St.. Lon-
don, W.1. [7740

A47 Advertisements for " The Wireless World "
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IX ERITA5
3 - CORNERED BAFFLE

Board dimen.  30"x 30", Oak kfi ply.
Mahogany r Ply.

Centre opening 7i" diameter.
The Wireless World,- Dec. 18th, says :

" . . . a handsomely finished baffle."
This hand -polished baffle board is built with open
sides and bottom which entirely eliminate box reson-
ance. Removable top and rear leg folds flat against
front.

Oak, Jacobean - - - - 38/6
Mahogany, Queen Anne - - 42/-

. Carriage forward.

MOROGORO TRADING CORPN. LD.,
12, Union Court, Old Broad St., London, E.C.2.

'Phone : London Wall 8236...... .....

Ti NOY

WHY NOT GET
1FROM
YOURT AND L.T.

THE M AINS

ecially
designed-they

are

Sp
more reliable and absolutely

trouble
-free" With minimu

less.

consumption.
They cost

For A.C. mains
11.T. from

£2:17 :6

L.T. from 5.2 :
L.T:6

Combined
1LT.

L.I.

from £5 :12:6 (complete)

Bring your
radio up to date

TULSEVIERE
MFG. CO.

1:1 Dalton Street, S.E.27

TelePhone:
Streatham

6731.

Wain/Unit/
are only accepted from

BOOKS, INSTRUCTION, ETC.
WET H.T. Batteries are now a proved success; write

for new illustrated booklet, giving cost and method
of building and maintaining free; mention paper.-
Taylor, 57, Studley Rd., Stocwell, London. [0077

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 1/- p.o.
for first 4 weeks.-Olifford Pressland,
Dept. W.W., Hampton -on -Thames. [0195

FREE: Inventor's Guide on Patents.-T. A. A., 253
(WI, Gray's Inn Rd., London, W.0.1. [6373

ACCUMULATOR Charging, Maintenance and Re-
pair. By W. S. Ibbetsom 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

BATE'S
I LLION'

EARTH
TUBE

1/6EA:
A REAL EARTH TUBE

24" LONG X I" DIA:.
ALL DEALERRS SUPPLY..O

JABEZ BATE & CP-
VERONA WORKS BIRMINGHAM

EXACT TUNERS
230 to 2,000 metres.

No further coils are required, tuntn4 13 as simple as
A.B.0., see " Wireless Worki," January 25te.: e We
can strongly recommend these tuners." Send postcard
for particulars and Circuits FREE to:

THE EXACT MANUFACTURING CO.
Croft Works, Priory Place, COVENTRY_

POLAR
CONDENSERS

GIVE BETTER TUNING,
POLAR "IDEAL"

.O005,12,6. 00035,12, 3.
0003, 12'-.

Ask your Dealer for Polar.

aa
aa
a

rms we believe to

"It may
interest you

to know
that my advertisement in
'The Wireless World'
brought over 70 replies in
three days, which is, I think,
a wonderful testimony to the
advertising efficiency of your
paper."

J. MITCHELL,
so, Hilton Avenue, Frizinghall,

Bradford, Yorks.

Full particulars of advertis-
ing in the Classified Columns
of " The Wireless World "
are given on the first page
of Miscellaneous Advertise-

ments.
W W.73

be thoroughly reliable.

A
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Adolph, Fredk.
Amplifiers, Ltd.
Appleby, E. Hetherington
B. & J. Wireless Co. 11
Baker's " Selhurst " Radio 15
Bate, Jabez, & Co. 17
Bayliss, W., Ltd.
Bolling & Lee, Ltd. 13
Britannia. Rubber & Kamptulteon Co., Ltd. 6
British Insulated Cables, Ltd. 2
British Institute of Eng. Tech. 18
BroWnie Wireless Co. (G.B.), Ltd., 14
Bulgin, A. F., & Co. 13
Bullphone, Ltd.
Borne -Jones & Co., Ltd. ........ . ... .... . . 13
Burton, C. F. & H. 5

Celestion, Ltd. Cover ii.
Clarith Reproducers, Ltd.
Climax Radio Electric, Ltd. 12
Cole, E. K., Ltd. Cover i.
Cossor, A. C., Ltd. .. 8
Day, Will, Ltd.

- Dubilier Condenser Co. (1925), Ltd
Eastick, J. J., & Sons

INDEX TO ADVERTISEMENTS.
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Eaton, S.,. & Sons
15 Electradix Radios

Epoch Radio Manf. Co., Ltd.
Exact Mfg. Co.
Ever Ready Co. (G.B.), Ltd.
Ferranti, Ltd.
Garnett, Whiteley & Co., Ltd.'
Grosvenor Battery Co., Ltd.
Hobbies, Ltd.
Holzman, Ltd.
Hughes, F. A., & Co., Ltd.
Jackson Bros.
Lesingham, F. L
Lever, Eric J. (Trim), Ltd.
Leyton Batt. Co.
London Electric Wire Co. & Smiths, Ltd.
Lyons, Claude, Ltd.
Marconiphone Co., Ltd.
Melhuish. C. D.
M=L Magneto Synd., Ltd.
Morogoro Trading Corp., Ltd.
Mullard Wireless Service Co., Ltd.
Ormond Engineering Co., Ltd.

& 6 Partridge & Mee, Ltd.
15 Perseus Manf. Co.

OE code taii 04/0'6
The home constructor can easily build
this Speaker Cabinet for an outlay of
10/6.- Sound mahogany boards and
free construction chart and illustrated
cutting instructions.- Stands 181 ins.
high and suitable for any cone, chasSis
and speaker *it. Reproduction and
style equal to any four guinea model.

FREE CHART.
Hell details of Construction with full size
patterns given with this week's Hobbies
Weekly, now on safe at any newsagent,.
price 21. Or send 3d. in stamps for one to
Dept. 16, Hobbies Ltd., Dereham, Norfolk.

PAGE PAGE
11 Philips Radio
15 Player's

Potter, H. B., & Co., Ltd. 18
17 Radio Gramophone Development Car

Radio Instruments, Ltd. ' 1

3 Rigby & Woolfenden - 15
4 Rothermel Corpn., Ltd. (Electracil 2

3 Rowley, Thomas A., Ltd.
18 Rotor Electric, Ltd. 13

6 Scientific Supply Stores
Squire, Fredk., Ltd. 4
Simmonds Bros. 15

16 Telegraph Condenser Co., Ltd. Cover i. & 5
14 Telsen Electric Co., Ltd. 9
15 Thomas, Bertram 15

7 Transformer Repair Co. 15
13 Trelleborg Ebonite Works, Ltd. 6

Tulsemere Mani.' Co. 17
16 Ultra Electric, Ltd. 16

4 Varley (Oliver Pell Control, Ltd.)
17 Watmel Wireless Co., Ltd. 2

Cover i. Westinghouse Brake & Saxby Signal Co ,
Cover iv. Ltd. Cover iii.

6 Wilkins & Wright, Ltd. Cover i.
15 Wingrove & Rogers, Ltd. 17

THE PERFECT
EBONITE PANEL
ONE QUALITY ONLY

THE BEST
SUPPLIED IN I Matt Semi -Polished Mahogany Highly Polished Black
SIX FINISHES Cube Sur/ace Highly Polished Mahogany Semi -Polished Black.

Stocked by most Wireless dealers. If any difficulty in
obtaining locally, write for name of nearest stockist to:

H. B. POTTER & Co., Ltd., Station Buildings, ROCHDALE.

°MEWCant we
get together`
All we ask is the chance
to prove that you can
earn £300, £400, £500

pe'r year or more. Other
men are doing it, and you can
do the same.
We have an unrivalled and world-wide organisation,
waiting to help you whether you be novice or expert.
If you wish for something more than a " bread and
butter " job you owe it to yourself to investigate
our Service.
Our handbook "Engineering. Opportunities"
has pointed the way to better things to over
20,000 of your fellows. It contains details of
A.M.I.Mech.E., A.M.I.C.E.,
A.M.I.A.E., A.M.I.Struct.E., London Matric.,

IC. & G., G.P.O., etc., Exams., outlines home
study courses in all branches of Electrical,
Mechanical, Motor and Wireless Engineer-

. ing, and explains our unique guarantee of

NO PASS -NO FEE.
In a Brilliant Foreword Prof. A. M. Low shows clearly the chances you are missing.

"Engineering Opportunities and our advice are quite FREE.
Don't neglect this offer-give vent to that "upward urge and send
a postcardNOW, stating Branch, Post or Exam. which interests you.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.I.

Issued in conjunction
with
THE

AMATEUR
PHOTOGRAPHER
PRICE 2/6 NET

By post
2/8

MOTION PICTURES
WITH THE

BABY CINt.
By Harold B. Abbott

This Handbook has been specially
written for amateur cinemato-
graphers, and deals with all the
necessary operationsrfrom " taking "
the picture to the developing and
projection of the film. Amateur
workers will find the volume full of
practical information and useful

suggestions.
" MOTION PICTURES " is ad-
dressed in particular to users of

Baby Cine outfits, but

MOTION
PICTURES

lit Ili 1E1

3 Bit (INF

nearly al/ the information
it contains is applicable
to other apparatus.

From all booksellers or
direct from the Publishers.

ILIFFE & SONS LTD.,
Dorset House, Tudor St.,

London, E.C.4

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A48
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A good resoliitirifor 1930-
Make your set an "All -Mains" one.

THE

aWESTINGHOUSE 10
METAL RECTIFIER

will help you by providing the simplest, most reliable
and efficient means of converting the alternating current
from your mains into direct current.
Our book "The All -Metal Way, 1930," contains 32 pages of
information and instructions from which any kind of
mains unit can be made. Send a 2d. stamp with your
name and address to :-

The Westinghouse Brake & Saxby Signal Co., Ltd., 82, York Road, London, N.1.

voweoweowwwweeoweegooteoweemeweemeeogeoweita ma ma ma m

a iv
m
M

a %a %a ma
Price I/. net.

ND VijAsfrettstaBy post 1/1.
S ma m

The

Don't go through 1930
without your copy of this useful little book!

Wireless
ARE

E WWorld
DIARY
for 1930

In leather case,
with pockets,
pencil and season
ticket window, 216 net. By post 21.

WaRaMMR%

PRINCIPAL
Summary of Regulations Relating
to Amateur Transmitter and
Receiving Licences. Conversion
Tables, English treasures to metric
and vic. versa. Decimal and
metrical equivalents of fractions
of an inch. Broadcasting Stations
of Europe with their Call -Signs
and Wavelengths. Principal Short -

CONTENTS :

This little volume contains in
convenient compass a mass of
information which wireless users
frequently require, and the Diary
pages provide ample space for
memoranda and notes concerning
individual sets and other wireless

matters.
From all Booksellers and Stationers.

Published jointly by
THE WIRELESS WORLD,"
Dorset House, Tudor Street,

LONDON, E.C.4,

wave Broadcasting and Commercial
Stations of the World. Nationality
Prefixes used by Amateurs. Morse
Code. Symbols used in Wireless
Diagrams. Typical Wireless Re-
ceiver and Eliminators :---Fourteen
Different Circuits with Diagrams.
Valve Data, giving the character-
istic features Of standard valves.

AND

MMMVMMMM

Heil lion of " The Wireless World,- when writing to advertisers, will ensure pvonigt attention.
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7he ORMOND
LOUD SPEAKER

Price

;.;
No,v1

1rCe; if/ .0.

Magnificent in
Performance&Appearance

Aloud speaker of superb tonal quality in a beautiful Cabinet.
Scientifically designed to reproduce those overtones by

which each instrument attains its individual characteristic tone.

Every note, vocal or instrumental, is produced with faithfulness
and charm whilst there is no sign of reverberation when handling
"Volume." Fitted with the Four -Pole Adjustable Unit with a
convenient adjustment at the rear.

Most Certainly a speaker which will find favour with the most
discriminating.

Supplied in hand-
some Figured Oak or
Mahogany Cabinet
of most attractive
design and superb
finish. A loudspeaker
unequalled for qual-
ity of performance
and appearance.

THE ORMOND ENGINEERING CO LIMITED
ORMOND HOUSE, ROSEBERY AVENUE, LONDON, E.C. 1.

'Phone: Clerkenwell 5334-5-6 & 9344-5-6. Telegrams: "Orniondengi, Smith."
Ph, for the Publishers, ILIFFE & Sous LTDL, Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stan ford Street, London,

Colonial and Foreign Agent,
UNITED STATES-The International Newe CO., Ill, Varick Street, New York. FRANCE-W. H. Smith & Son, 248, Rue Rivoli, Parir; Hachette et tie, Rue Reatallur, Paris.
Bee :teat-W. H. Smith & Bon, 78, Marche aux Herbes, Brussels. INDIA-A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. Soorn AFRICA-Central News Agency, Ltd.

ADSTRATIA-Gordon & Goteh, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (WA.). and Launceston (Tasmania).
xnx--The American Newa Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon & Gotch, Ltd., Toronto; Imperial New, (4.

Toronto, Montreal, Winnipeg, Vancouver, Victoria,. NEW ZFAIAND-G011100 & Gotell, Ltd., Wellington. AnelLAnd, Christchurch and Dunedin.
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L.F. TRANSFORMERS

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

CO.L TD.,
Miller Street,
Birmingham.

750 -WATTS !
THE BEST SWITCH YET.
LYONS "B.A.T." (Best -After -Test,
" QMB " SWITCH comfortably breaks
3 Amps. at 250 Volts, yet it is extremely
small and very robust and unconditionally
guaranteed.

Cordially reviewed by " W.W."-speci-
fied in the 193U EVERYMAN FOUR,
etc. Essential in 2 -volt sets where switch
resistance is fatal. Used by many leading
set -makers.

USES :-
H.T. Units, A.C. Sets, L.T. Switch,
for Portables, Gram -Motor Control.
MX Speaker Field Switch, etc. Super-
sedes noisy "push-pull " varieties and
clearly indicates "ON " or " OFF."

Nickel Finish.
Send for FREE 4 -pp. Circular.

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

HYDRA
CONDENSERS
THE STRONG POINT
IN ANY MAINS UNIT!

Build an eliminator with
Hydra Condensers and you
are putting between the

tl high voltage of your mains
and your set the surest
safeguard that science can
provide. Hydra Condensers
are built to stand up to

\

higher pressures than your
mains supply - and every

leaves the factory-
\\ \ \\\\ tested far beyond its

one is tested before it

1Nlituit stated working voltage.
Fit HYDRA for safety.

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

BurTON
MIMEO SELF -LOCATING VALVE

HOLDER
/m each

Pentode LI
-Valve
Holders El
1/6 each lir

3167011

E. MANUFACTURED BY PROGRESS WORKSC. F. & H. BurTon WALSALL, ENG. 1°'1 Er
)

Patent N..

No. 541. Vol. XXVI. No. 2. Copyright. Registered as a Newspaper
for transmission in the United Kingdom.
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%PERFORMANCE
of

HIGHEST MERIT
The greatest assurance of "success" possible
for an artiste to receive is the public's demand
for " more " and " more."

The. McMICHAEL
SUPER RANGE PORTABLE FOUR
is an assured success and the most popular
Portable with discriminating people. Judged
on its own merits in regard to quality of design
and construction, or judged from a high stan-
dard of convenience, portability and perform-
ance, this receiver is without doubt supreme.
Fitted in a beautifully finished furniture hide
suitcase, with patent locking clips, with all
accessories ready for immediate use, it
possesses the following noteworthy features: -

1. Screened Grid Amplification.
2. Single dial tuning and volume control.
3. High selectivity.
4. Low upkeep cost.

Owing to the high degree of selectivity in this, and our
other Screened Grid Portable Receivers, we are able
to guarantee complete selectivity between all main
B.B.C. Stations under the new scheme of wavelengths
Ask for a demonstration of this set at any high-class
radio store, or call at our London Showrooms.

CASH PRICE

22 GNS.
(Including all Equipment

and Royalties).
Or by our special
" Deferred Payments
on Hire Purchase
Terms " system, £5
down and 10 monthly
payments of £2 : 1 : 0

I ,
M4 M

Manufacturers of Wireless and Scientific Aoparatus
WEXHAM ROAD: SLOUGH:BUCKS:

Telephone: SLOUGH 4.41-442. Telegrams: RAD IET HER, SLOUGH.
Landon Showrooms: in, STRAND, W .C.2. (Telephsnc : Holborn 2466.)

The McMICHAEL
SUPER RANGE FOUR

(TABLE MODEL)

A handsome Walnut
table model
mounted on a turn-
table and with a
self-contained frame
aerial and earth.
The McMichael
Super Range Four
(Table Model) offers
the same perfection
in performance as
the Portable model and contains an exactly
similar circuit. This model is designed for home
use where an outdoor aerial and earth are not
convenient or desirable. An additional aerial and
earth may be used, however, to add to the normal
and truly remarkable range.

CASH PRICE 26 GNS.
(Including all Equipment and Royalties)

Mention of The Wireless World,- when w int to advertisers, will ensure prompt attention.
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USEFUL INFORMATION.

A.C. Filament Heating Transformer.
Output 4 v. 5 amp...,

Type No. 103 111 210 222 I 240 1 253

A.C.Nains
Voltage 100-108 107.114 200-214

I215-228129-245246-260
1

Price 32/6.
Please give voltage and periodicity of A.C. Mains supply or type
number when ordering.

H.T. Supply Unit.
Approximate output when used in conjunc-

tion with an average multivalve receiver.
Tapping I-Detector Valves 40-60 V.

2-H.F. Valves 60-90 v.
3-L.F. Valves 90-130 v.
4-Last Valves 150 v.

Type No.1 103 111 1 210 1 222 1 240 250

AC.IVIains
tage 1100-1001107-11411200-2141215-228229-2451248-260Vol

Price £5 - 5 - 0
Please give voltage and periodicity of A.C. Mains, supply or type
number when ordering.

Al

RADIO ENERGY
USE

them both-the A.C. Filament
Transformer and the A.C. High

Tension Unit. Mullard has made them
for your radio, bringing you instant
trouble -free entertainment with no
hum. Too long have batteries held
back radio from being effortless enter-
tainment, but with the advent of these
components you can fetter the steady
energy of the mains to give you lasting
service.

Mullard
MASTER  RADIO

Advert. The Mallard Wireless Service Go., Ltd., Mullard House,
Charing Gross Road, London, W.C.2.

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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HT UNITS WIZ MODLIN SITS
For modern sets, with power valves, pentodes and moving coil
loudspeakers, the Tudor Monobloc High Tension Unit has no
superior.

It is a 10 -volt Unit sold in three capacities, each more than ample
for ordinary requirements, yet not too heavy to make awkward
handling-a unit that will stand for- months between charges
without a drop in voltage, because of its absolutely non -current -
leaking construction. It is a unit which has sold in thousands
since its introduction, not one single unit having been returned
because of unsatisfactory performance. A unit made by a company
with 35 years' battery experience-whose huge stationary batteries,
weighing hundreds of tons each, are used by the majority of power
stations in this country.

ESTABLISHED IN PUBLIC SERVICE
COUPON. 10 . VOLT HIGH TENSION

Please send me full particulars of Tudor UNITS.Wireless Batteries.
Name Capacity. Price.
Address 5 H.T.I .. 2,750 milliamps . 6/9
Tudor Accumulator Co., Ltd., 2, Norfolk Street, 5 H.T.2 .. 5,500 .. 10/-

Strand, London, W.C.2.
5 H.T.4 .. 12,500 17/6

Advt. of Tudor Accumulator Co., Ltd., 2, Norfolk Street, Strand, London, W.C.2.

1,05E111k
POSITIVE GRIP TERMINALS

(Patented)
Scientifically constructed, both electrically and mechanically,
they hold the wire, but grip the flex covering. All stresses
and strains are removed from the conductors, and once a
connection is made it stays put, and without any unsightly
frayed ends of leads, the bane of all fans.
Write for FREE copy of our latest descriptive

leaflet " W.W." Post free, of course.

POSITIVE GRIP
SAFETY PLUG
AND SOCKET
(Registered Design).

41111MW

POSITIVE GRIP Banana
Type PLUG & SOCKET.
A great advance on all other
types of plug. A silky, dead
smooth contact is NOW ob-
tainable. Price 4d. complete.

LISENIN POSITIVE GRIP ALL MAINS
PLUG AND SOCKET (Registered Design).
The Lisenin Mains Plug and Socket is totally
insulated and is equally as valuable on sets working
off batteries as those from the electric supply. The
leads may be dropped With impunity and there is
no chance of a short circuit. Instantly assembled
with the aid of a screwdriver. NOTE THE PRICE,

6d. each, complete as illustrated.
WRITE to -day for our new descriptive

folder, mentioning this paper.

POSITIVE GRIP
Standard Wander
Plug. The old friend,
used by tens of
thousands satisfied
experimenters. In
red, green and black.
Price . . 2d. each.

We hare moved to larger premises. Note new address:-
THE LISENIN WIRELESS CO.,
5, Central Buildings, HIGH ST., SLOUGH, Bucks.
'Phone: Slough 652. T. Address: POSGRIP, SLOUGH.

POSITIVE
GRIP PIN
END,a new
comer.

2d. each.

POSITIVE
GRIP

CHUBBY
WANDER

PLUG.
Ideal for port-
able sets and
where space is
limited. Various
colours.
Price 2d. each.

Look for the Lisenin Show Case on
your Radio Dealer's Counter.

POSITIVE
GRIP

SPADE
END. Acid
pi oo f con-
tacts at all
times.
Price 3d. ea.

Mention of The TT'ireless World," when writing to advertisers, will ensure prompt attention. A2
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The outstanding feature of the FERRANTI
A .0 . Mains Receiver is the reproduction, which
is very nearly true to life. The volume and
richness of tone satisfy the critical listener.
This quality is attained by the use of the finest
audio frequency components available and the
close attention to detail which is expected from
FERRANTI. Every component has been design-
ed or chosen for the purpose it has to fulfil.
We have considered quality before price.
Quality tells in the long run, and the first cost
is the last cost when the best is bought.
The Set is handsome, too. You have the choice
of three woods to tone with any scheme of
furnishing.
Available for Alternating Current only, voltages 200 to
250 ; 50 cycles or over.
Any high-class dealer will demonstrate this Set to you
and many will supply it on H.P. terms, if desired.

Price, including valves :
In Oak £25 ; In Mahogany £26 ; In Walnut £26

Royalty fi extra.

NT11
A.C. MAINS RECEIVER
FERRANTI LTD. HOLLINWOOD LANCASHIRE

FERRANTI I II / I I

A3 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable
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Go home and listen
Radio Week 12th to 18th January

Easily operated by connecting to any
A.C. Mains light socket-no batteries
needed-this Lotus All Electric 3 -valve
S.G.P. Set is highly selective and covers
a good range of British and Continental
stations. Cash price 21 (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3 -valve S.G.P.
Battery Model-Cash price [13 : 13 : o.

For home construction get the Lotus 3 -
valve S.G.P. Battery Model Kit at

: 12 : 6. See and hear it at any wireless
dealer's or write to -day for the Lotus
Sets Catalogue and Hire Purchase terms.

minor
ALL ELECTRICRECEIVER

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.4,
Lotus Works, Mill Lane, Liverpool.

DUBILIER
FOR

DURABILITY

01
OUBILIEP

..r.COUPLING UNIT mon

11141
1141

R.O. COUPLING
UNIT

With or without valve
Holder. 7

Complete with
Dumetohms

F

1

our types to weee 64
all uses.

All tY P

" Go Home and Listen."
Radio Week, ran. 12.18.u B

RADIO PRODUCTS
Dubilier Condenser Co. (1920) Ltd., Ducon Works, Victoria Road, North Acton, London. IF.::

itsitfloiiiks.

Co Mon

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A4
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I

010
VARLEY

ALL- ELECTRIC RECEIVERS

Varley All-Electric
3-Valve Receivers
List Nos. AP3
(A.C.) and AP4
(D.C.).
Marconi Royalty extra, each 20s.

25 Gns.

In London - inYorkshire-
in Lancashire
-in Scotland-
in Wales-on the
South Coast-in
the West Country
-everywhere
come the same
glowing reports
of the excellent
performance of
the Varley ALL-
ELECTRIC Re-
ceivers. Provin-
cial newspapers
all over England-the leading
Journals of the
Wireless Tech-
nical Press-all

recommend these Sets in the strongest terms.
Behind them is the name VARLEY-the name that stands
for everything up to date, for QUALITY, for all-round
excellent performance, and for perfect finish.

and
RADIO GRAMOPHONES 16 Gns.

Write to -day for Section A of our new Catalogue, which
gives full particulars of Varley All -Electric Receivers and

Radio Gramophones.

Ailey Radio Week, Jan. 12-18. A real pleasure
if your Set is a Varley All - Electric.

Varley All-Electric
2-Valve Receivers
List' Nos. API
(A.C.) and AP2
(D.C.).
Marconi Royalty extra, each 15s

alley
Advertisement of Oliver -Pell Control Ltd., Kingsway House, 103, Kingsway, London, W.C.2. Telephone : Holborn 5303.

a' Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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ARE YOU PROUD
OF YOUR NEW SET ?
DO IT JUSTICE
AND FIT THE BEST
POSSIBLE BATTERY

BRITISH
MANUFACTURE

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

66 v. from 7/6
99 v. 1 I./6

for Multi -Valve
Super Capacity 66 V. 20/-
Sets - - -

GROSVENOR BATTERY CO., LTD., 2-3, White St., 11110ORGATE, LONDON, E.C.2. Phone Met. 63S

BAYLISS ROTARY CONVERTER

A.C. from D.C.
Load 400 Watts.

ANY Input.
ANY Output.

PRICE

£12 10 0
Delivery
from Stock.

William Bayliss Ltd.
Sheepcote Street

BIRMINGHAM
Telephone :
Mid 1409.

Telegrams :
"Drawbeneh, B'ham.."

Illention of " The Wireless World,- when writing to advertisers, will ensure prompt attention.
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7/'

eliorcsotoNAL PRINCIPAL.

LANCASHIRE AND VORKSHIRE .AMATEUR OPERATIC

Aly D DRAMATIC SOCIETIES

Dec. llth. 1929.

The Sheffield Magnet Co.,
116/126, Broad Lane,

Sheffield.

Gents,

24, UPPER BROOK ST..

MANCHESTER

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 writing you this,
I have carefully gone over the "Mullard
Master Three" set, and the 120 Volt H.
Tension "Exide" Batteries, and in con-
junction with your "KUKOO" Unit, I now
get results that are-FEiTlyFtWprising
and pleasing.' I do get Moving Coil
results and far sweeter than most M. Coils
on the markeY7- There is absolutely no
trouble in fixing your Unit 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.

TOM PRENDERGAST
24. UPPER BROOK ST., e 31A:1:CHESTER

4,NoVRAMoNVIN/HoVO,ISS.V...-T.T:VER,SINCHMI. LARVAINNHot
[ANN. Vu31It ALA IV 011. TH.L.ANO /C. I

 Gt/Aza--6

1(.149-1/e.44.11.

fl -e7

Yours etc.,

Postage 9d. extra

s. NETT

Weight 2 lb. 2 ozs.

The SUPER
SPEAKER

UNIT
Sole Patentees & Manufacturers :-

THE
SHEFFIELD MAGNET CO.
BROAD LANE, SHEFFIELD.

'Phone :-20866.
'Grams s-Magnet 20866 Sheffield.

B3 Adeertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable
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IT'S when you begin
to look into J .B .

Condensers that you
appreciate the skill, the
accuracy, the endless
patience with which
they are designed and
made.
This is the Universal Log
one of the new models. It
is the Condenser of the
season, and has already
featured in many of the
Star Circuits. The frame
construction is such thatcomplete rigidity is
assured.

PRICES:
.0005 - 9/6 .0003 -
.00025 - 8/9 '00015-8/9
Radio Week, Jan. 12-18
J.B. Precision Con-
densers Wilt ensure
sharp, easy, accurate
tuning.

Steel Centre Spindle,
adjustable for length
and particularly use-
ful for ganging and
attaching to Thumb
or Drum Control.

This bush is re-
movable, enab
ling the Conden-
ser to be fixed to
Panel either end,
left or right hand.

Showing the well-
known J.B. adjust-
able tension to Centre
Spindle.

'`TILTi-ACK4
gemt-ST-EIEL. STORIESsyste.

52er stereo' Trade Mark

STORE YOUR WIRELESS GOODS
WHERE
CAN FIND
THEM

TILTRACK" (Senior)
The ideal stores for the Retailer
and Factory-
Goods found in minimum time with
minimum trouble. Patent adjustable
partitions to trays. Maximum illumina-
tion. No danger of Fire. Great
Storage Capacity.t

"TILTRACK " (Junior)
Price MY- I'/ Free

Ideal for the Experimenter and the
Household for storing Nuts, Bolts.
Screws, Washers, Condensers and Small
Components.

THE "BENCHRACK."
(Tiltrack Principle.)

Made to stand on the work bench; thus
all small parts needed for the job in
progress are immediately to hand. The
trays are provided with patent hinging
partitions, and the front face of each
tray is rounded to facilitate quick
removal of the goods in the tray. This
rack is a tremendous time saver.

Price 30/- Carriage

" TILT ACCESSORIES "
ACCESSORIES to "TILT;
RACK " TRAYS, for " JUNIOR

and " SENIOR."
These are square boxee for fitting
into the " Junior " and " Senior "
Trays. Extremely useful for
small details as screws, washers,
etc. The illustrations below show
the boxes as fitted to the " Senior"
Trays.

FOR
the
"SENIOR"

Particulars from Manufactwer & Patentee :-
Worsley Street, Hulse,BERTRAM THOMAS, MANCHESTER.

London Office & Showroom :-28, Victoria Street, S.W.1.
ddrrNlse,ar,d of Jackson Brothers, 72, Si. Thomas' Street, London, &Ed. Telephone: flop 1521.

Mention of " The Wireless World," when writing to advertisers, will ensuxe prompt attention. B4
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The Popular Batteries
for Portable Sets.

PORTABLE z.
63 volts, 6x 5 x 3". 8/6

PORTABLE 2.
99 volts, 9 x 5 x 3". 13/6

PORTABLE 3.
to8 volts, to x 5x.3". 16/ -

pure H.T. current comes only from a
dry battery, for it contains steady, direct
current and does not .depend upon hum-
ming generators for its source of supply.

Batteries are handy, portable and safe,
too ; and cheaper in the long run-no
expensive valves or windings to burn out.

Buy a battery and get the best
in EVER READY, the battery
that has stood the test for 25
years.

er

"41

During Radio Week ensure
perfect reception of the
special programmes by
fitting an EVER READY
BATTERY to your set.

Use an EVER READY refill battery
for your Electric Hand Lamp.

REG° TPADE e,A55

BRITAIN'S BEST BATTERIES

B5 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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Wireless
RADItrialEWWorld

DIARY
for 1930

PRICES:
Cloth Bound 1 -
net. By post 1/1.
In Leather Case,
with pockets,
pencil and season
ticketwindow,2/6
net. By post 217.
From all Booksellers

and Stationers

Useful throughout
the 12 months ahead

" The Wireless World Diary " con-
tains 80 pages of useful facts and
figures for wireless users, together
with ample space for memoranda
and personal notes on radio matters.

Get Your Copy!

o

rtes f,f 11 a a

"TheWirelessliforld"

PRINCIPAL CONTENTS :
Summary of Regulations
Relating to Amateur Trans-
mitter and R e c ei ving
Licences. Conversion
Tables, English measures
to metric and vice versa.
Decimal and metrical
equivalents of fractions of
an inch. Broadcasting
Stations of Europe with
their Call -Signs and Wave-
lengths. Principal Short -

Wave Broadcasting and
Commercial Stations of the
World. Nationality Pre-
fixes used by Amateurs.
Morse Code. Symbols used
in Wireless Diagrams.
Typical Wireless Receiver
and Eliminators :-Four-
teen Different Circuits with
Diagrams. Valve Data,
giving the characteristic
features of standard valves.

Published jointly by

" THE WIRELESS WORLD," LONDON, E.C.4,
and CHARLES LETTS & CO.

PA

5/-
Wi Cloth Boards

7/6
Postage 6°

extra.

PRICES:
Paper Covers

THE ANNUAL REVIEW FOR 1930 OF THE
WORLD'S PICTORIAL PHOTOGRAPHIC WORK

Edited by F. J. MORTIMER, F.R.P.S.
Editor of " The Amateur Photographer and Cinematographer."

This year's edition of " PHOTOGRAMS
OF THE YEAR " is now on sale, and lovers
of pictures made by the camera will
give it a warm welcome.

" PHOTOGRAMS " contains reproductions
of the most striking and representative
pictures from the principal photo-
graphic exhibitions of the year, selected
from the work of the leading pictorial
photographers of the world.

A literary section provides reports
of photographic progress at home
and overseas, and a useful Directory
of British Photographic Societies is
included.

For keen photographers the annual
volume of " PHOTOGRAMS " is an in-
spiration ; for those to whom camera
pictures appeal it is a book which gives
lasting pleasure.

From all leading booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

zaizalLczkyarYazaraffayayayaYayaizazaiPsizaawsILfar&m
Mention of " The IVireless World," wizen writing to advertisers, will ensure prompt attention. B6
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. :.:

£20 New Year's Gift Competition xxx
v
x
54
:4
x
:4
5.:

:4 Readers of "The Wireless World54,I
x

Open to All

xxxxx HIDDEN ADVF,RTISx
xxx
xxxxxxxxxxxxx First..

Prize...
X An order entitling the
X winner to purchase
X goods as advertised
X in this number of
X .The Wireless World"
X to the value of
X
X
X
X

X for the first Correct
X solution opened.
X
X
X'x
X
X
X
X
X. Thirdx.
.. Prize.
.
X An order entitling the
X winner to purchase
X goods to the value of
X
Xx El. 10s
xx for the third correct for the next five correct X
X solution opened. solutions opened. ,X{

x X
X X

XX
X X
X X

X,
XX

I. All solutions must be written on the special coupon appearing any number of entries. Erasures or alterations on a coupon will
X on an advertisement page in this issue and addressed to The disqualify the entry. X
X Wireless World, Dorset House, Tudor Street, London, E.C.4, X
X and marked " Hidden Aclvts." in bottom left corner. 4. The first prize of . los. will be awarded for the first correct

solution opened; the second prize of 0 for the next correct }{
X 2. Clues will not, of pecessity, appear in the same way as in the solution; the third prize of .E2 . ins. for the third, and five consola- X
X advertisement page, but may be inverted or placed in some tion prizes of Li each for the next five correct answers. In the X
X other position. event of no readers sending correct solutions the prizes will be X
X X
X 3. In order that town and country readers may compete on

awarded to the competitors whose solutions are most nearly correct. X
X equal terms, solutions will not be dealt with until ro a.m. on 5. The decision of the Advertisement Manager of The Wireless :.1

X Monday, January r3th. All solutions received before that date World is final, and no correspondence can be entered into. X
X will be retained until Monday morning. Competitors may submit Competitors enter on this distinct understanding. No member X
X of the staff of the paper is permitted to compete. X
X X

X
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X X XX XXX XX XXXXX XXX X X X:.:X X X X XX XX X ;4;C:41..1.4 X XXXX,;{ V.:

,M
Below will be found six reproductions of fragments taken from the Advertisement pages of this
issue of " The Wireless World." Each fragment is a clue. Can you from these clues identify the
Advertisements? Eight prizes will be awarded to the first eight readers who send us correct
solutions. No technical skill is required, merely observation. There are no restrictions or
entry fees and the conditions are simple.

£1. 10s

1-111.° At
I. a

\It

I 2

no

3 4

5 6

CONDITIONS

..:
Second .

xx

Prize .
winner to purchase
An order entitling the x

Xgoods to the value of X£:,:5 X

Xsolution opened. Xfor the second correct
X

XX>:

X
xX

X
X

5 x
x
x

Consolation 5.:>:

xx

Prizes x
:4

x
x

of goods to the value of X

XeY each xx
x

B7 Advertisements for " The TVireless World " are only accepted from firms we believe to be thoroughly reliable.
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Wiieless COUPON
-fay-World for

"HIDDEN ADVT." COMPETITION
The latest time for receiving this Coupon is 10 a.m.,

Monday, January 13th, 1930.

Clue
No.

1

9

3

4

5

6

Name of Advertiser. Page

I enter the above solution subj ect to the published
rules.

Nanze
(Please Write clearly)

Address

AI

Mention of " The Wireless World," when

JANUARY 8TH, 1930.

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

ERTR
SUPER LIFE

H .11. BATTERIES
PERTRIX LIMITED, Britannia House,
Shaftesbury Avenue, London, W.C.2.

Factory: Britannia Works, Redditch, Worcs.

Ask for

When constructing your new set, ask for a
Trolitax panel. Your dealer can supply Trolitax
cut to the size you require in whatever finish you
choose. Its insulating properties are excellent
and it is easily workable and reliable under all
conditions. You cannot do better than a
Trolitax panel. Ask to see the range of finishes.

F. A. HUGHES & CO., LIMITED
204-6, Great Portland Street,

'Phone: Museum 8630 (4 lin
Distributors for Northern England, Scotland
H. C. Rawson (Sheffield and London), Ltd.,
Sheffield. 'Phone: Sheffield 26006. 22, St
Manchester. 'Phone: Manchester City 3329.

London, W.1
es).

and North Wales:
ioo, London Road,
Mary's Parsonage,

writing to advertisers, will ensure prompt attention. B8
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NATIONAL
RADIO
WEEK
JANUARY 12th to 18th,

1930.

We regret that
some of our
customers wer
disappointed over
delivery at Xmas.
With the New Year
we are extending
our factory to meet

the demand.

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

£80

A Pick -Up
of

Distinction.

The R.G.D. Magnetic Pick-up is designed "after year's of
experiments, and we believe.it to be as perfect -as possible.
No record wear, perfect tracking, a scientific instruments
specially developed for moving coil speaker reproduction.

Price £3 in bronze, £3.,3-0 in oxidised silver.
Place your order now to ensure delivery and we
shall be pleased to supply literature on application.

The Radiogramophone Development Co.,
St. Peter's Place, Broad Street, Birmingham.
139 Advertisements for " The Wireless World" are only

STAN DARDS
 .\\\ \\ V., %V kV \VW. \\V \\V\V\N\\\\\ \V\ v

tO\
The
IMPERIAL PINT

and T.C.C.

: $

THE Imperial Pint is the Standard pint-
the pattern for all pints. Many pint
pots are etched with the Imperial Pint

mark =such a pot, filled, contains true measure.
There is also a standard among condensers-
and that is T.C.C. Every condenser marked
" T.0 C." is an assurance that it is up to
standard. T.0 C. Condensers, because of their
accuracy, dependability and good service are
to -day the recognised standard of all con-
densers-that's the opinion of experimenter,
scientist and amateur alike. Remember this
when next you want a condenser.

The illustration above is of the 2 mfd. Paper Con-
denser (Licensed under Design Reg. No. 723,271)
Price 35. zod.-Other capadities from .005 to to
mfds, Prices as. 8d. to 18s. 6d.

'''.1111115,11

III

Advt. Telegraph Condenser Co., Ltd., W ales Farm Rd.,N. Acton, London,W .3 M3120

accepted from firms we believe to be thoroughly reliable.
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fi
Control
is everything

111111111!

Our 193o 4th Edition of the
Great Voice" booklet tells

you all about Centralab
Volume Controls and their
u5es. Thit 68 -page book-
let contains numerous dia-
grams and information of
paramount importance to
all constructors of radio
sets, gramophones, etc.
Send ad. in stamps for
postage.

THE WIRELESS WORLD

Your radio or electrical gramophone
must carry on every time you snap on
the switch. Your volume control must
function smoothly, easily-consistently
if you wish to be rewarded with perfect
reproduction. No radio is perfect un-
less it is Centralab equipped. Centralab
Modulators and Potentiometers are
used as standard by all the leading
manufacturers - this is an insurance
of supreme quality.

POTENTIOMETERS.
Type P. 109 0-200 ohms.

P. 110 0-40o
,, P. III 0-2,000

P. 112 0-10,000
,, P. 050 0-50,000

P.' too o-mo,000
MODULATORS.

M. 250 0-250,000
M. 500 0-500,000

All 10/6 each.
THE ROTHERMEL CORPORATION LTD.,

24, Maddox Street, London, W.1.
'Phone : MAYFAIR 0578/9.

FORMO Have always held a leading position
production of thoroughly sound

variable condensers . . . ."-Vide Press.

"1930" LOG (mid line) "MIDGET" Reaction
CONDENSER CONDENSER

Capacity : '0002 mfd.
----

CONCEALED

PIGTAIL

SINGLE

SCREW

FRICTION

BRAKE

WEIGHT

4 enacts

In four Capacities.
'0005 4/6
'00035
'00025

*110015

'Double spacing of vanes each.
for Ultra Short wave work.

24

CONCEALED
MT..

-_I34.

The FORMO " MIDGET " Re-
action Condenser, like all other
Formo Condensers, has incor-
porated the patented Formo
internal "PIGTAIL," undoubt-
edly the finest collector or "Pig-
tail yet devised,
and thereby is abso-
lutely noiseless in
operation.

WEIGHT

2."4 OvNCE.

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

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

Use
the

JANUARY 8TH, 1930.

"MAJOR" Cabinet

Complete with
16k" baseboard
and removable
baffle board.

FOR YOUR

RADIO -GRAM
Especially suitable for

MULLARD ORGOLA,
OSRAM MUSIC

MAGNET,
and for panels up to 18" x 8".
Loud Speaker compartment is

r 8" x 18" x 6i"

OAK - - E7: 10: 0
MAHOGANY E7: 15 : 0

Call and see fall range of "Cameo"
cabinets at new London showrooms.

CARRINGTON MANUFACTURING CO., Ltd.
New Showrooms, 24, Hatton Garden, London, E.C.1.

Telephone: Holborn 8202. M 3105

Get improved
reeeptionwith
thislongolife
BATTERY

BRITISH
MADE1111111111111111.11._

66 Volts

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
63 . 14/3

100 , . 22,' -

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. Ala

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. BID
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n aidto accUrettedeming
The use of the Polar Differential Condenser in your reaction circuit
eliminates the necessity for retuning when reaction is adjusted; it also
gives much greater control over oscillation. By aiding the accuracy
of your tuning it gives you stronger and clearer reception, especially
on distant transmissions. Excellent in all circuits, but particularly

suitable for screened -grid valve circuits.

POLAR
DIFFERENTIAL CONDENSER

For Reaction or Volume Control
Strongly built of brass on a moulded frame and fitted with bakelite

di -electric to prevent risk of shorting.
.0001 each side 6/6 .00025 each side 7/6
.00015 each side 7/- .0003 each side 8/6

Send for the Polar Catalogue (W).

WINGROVE & ROGERS LTD.
1 8 8 1 8 9 STRAND, LONDON, W.C.2

Polar Works : Mill Lane, Old Swan, Liverpool.

111111111111131

SMALL COMPONENTS OF BIG IMPORTANCE

IGRANIC-PACENT JACK

Of German silver, with silver contacts
and nickel -plated non-magnetic brass
frames. Insulated and adjustable fixing
bush with lugs tinned and fan -tailed to
facilitate soldering. From 2/-

IGRANIC-PACENT UNIVERSAL PLUG

Nickel -plated with black or mahogan-
ised finish shell. Merely insert phone
tags in connector springs, clamp shells
together and obtain a biting grip with
thorough electrical contact 1 /6

IGRANIC FIXED CONDENSER
. Moisture proof. Highest performance

under all conditions. Constant capacity,
and di -electric losses practically non-
existent. The plates are of highest
quality brass, and only the finest'selected
Ruby Mica is used.

'001 mfd. to '01 mfd. 1 /3

IGRANIC INDIGRAPH
INSULATED TERMINAL

Made of best quality bakelite
with non -rotating engraved
title base and socket for extra
connections by means of a

wander plug. Twenty - nine
titles and in plain red, green
and black.

=1M1111111111111101MINIM

6d.

147
QueenVicterlaS

If your Dealer cannot supply you,
please write direct to Dept. U.304.

IGRANIC
SPRINGMORE PLUG

Self -adjustable, therefore in-
dispensable for varying diam-
eter of H.T. and grid bias
battery sockets. Combines
function of socket so that one
plug may be fitted on top of
another. Ensures positive
electrical connection and cleans
socket into which it is plugged.

3d.

siz Advertisements for " The IVireless World " a -e only accepted from firms we believe to be thoroughly reliable.
MEM
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BECAUSE
of its Interlocked

Construction the NEW Cossor
Screened Grid has a degree of

strength never before attained in
any valve. Unit by unit its elements
are assembled - each joint electrically
welded-each unit reinforcing and locking
the previous one until the whole structure
assumes a girder -like rigidity. Even the
hardest blow cannot disturb its perfect
alignment. For strength, for power and
for long life use the NEW Cossor
Screened Valve in your Receiver, no
other make has Interlocked Construction.

2 -volt type
now available.

Cossor 220 S.G. (2 volts, 2
amp.) Anode volts 120.150,
Impedance 200,000
Amplification Factor
200. Price -

Cossor 4 and 6 volt Screened
Grid Valves are also avai'able
with similar characteristics at
the same price.

JANUARY 8TH, 1930.

(The NEW

ossor
Screened Grid

Valve
A. C. Cossor, Ltd., Highbury Grove, London, N.S. 3099
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SHOULD MANUFACTURERS CONTRIBUTE
TOWARDS PROGRAMMES ?

HE suggestion has recently been made that the
B.B.C. does not keep closely in touch with the
manufacturers of receiving sets who, since they are

catering for the requirements of the public, really repre-
sent the listening public as far as the practical side of
reception is concerned. It has been proposed that in
order to remedy this state of affairs the manufacturer
should contribute a royalty on the receiving sets which he
sells, to go towards the cost of the programmes, in order
that there shall be some link between the revenue of the
B.B.C. available for broadcasting and the sale of re-
ceivers, and also to give the manufacturer a claim to a
more positive influence on the programme policy than
he has at present.

There are, of course, arguments which can be brought
forward to support such a proposal but, on the other
hand, there are so many objections to the scheme that

B 13

we sincerely hope that it will never be proceeded with.
Before the Broadcasting Corporation was formed broad-
casting in this country, it may be remembered, was con-
ducted by a company composed, or rather guaranteed,
by the principal radio set manufacturers who also largely
controlled the policy of the company. In those days a
substantial contribution was made by manufacturers
towards the cost of programmes, the contribution taking
the form of a charge on sets sold, but fortunately this
arrangement came to an end, and the revenue for pro-
grammes has since been derived from a proportion of the
licence fees paid by the public through the Post Office.
To reinstate the old arrangerpent would, in the first place,
mean an increase in the cost of receivers to the public
and would be equivalent' to charging a higher rate for
the annual licence. No scheme whereby the public is
called upon to contribute a larger sum towards broad-
casting is to be recommended so long as it is possible to
avoid it.  Further, it does not seem to be desirable that
the responsibility for the programme matter and general
policy of the B.B.C. should be divided, and we certainly
do not think that the manufacturers themselves would
desire, to accept part responsibility, although we believe
that they would welcome a rather closer co-operation
than has existed in the past. This position is, however,
improving and the B.B.C. is no longer inclined to make
rash decisions with regard to rearrangement of stations,
or changes in wavelength, without first discussing the
position with the manufacturers in order to ascertain how
far the public as users of receivers will be affected by the
change.

C 0 0 0

RADIO WEEK, JANUARY 12th -18th.
0 Home and Listen " is the slogan for Radio
Week 1930, which is arranged for the week he -
'ginning January 12th.

During Radio Week, as in previous years, the B.B.C.
will put out' programmes of special attraction, and the
object of Radio Week is to widen the circle Of listeners
so as to bring us nearer to the position when every home
will be linked together through the medium of the broad-
casting service.

We hope that our readers will co-operate during Radio
Week in recruiting new listeners from amongst their
friends who have up to the present failed to interest them-
selves in broadcasting. The fact that special programmes
have been planned will help to emphasise the advantages
which are to be found in the ownership of a broadcast
receiver.
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Constructing
a Band pass

Filter.

By
W. T. COCKING.

WATZ.®00
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JANUARY 8th, 193o.

Good Quality
with a

Square.Top
Resonance

Curve.

At the present time with the regional scheme in force there is an ever-growing quest for high
selectivity without distortion. There is a fund of information in the accompanying article on the
design of filters which are a good compromise between selectivity, quality and magnification. It

is shown that several stages can be ganged, thus considerably facilitating the control of a receiver.

THERE is little doubt . that the band-pass filter
offers the best solution to the problem of obtaining
adequate selectivity and high quality at short

distances from the Brookmans Park transmitter. While
the circuit is simple to set up and operate, the results
with it are principally dependent upon the, degree of
coupling between the primary and secondary circuits ;
for, if this is incorrect, poor signal strength and bad
quality may be obtained.

In Fig; r is given the circuit diagram of a filter, coupled
by mutual inductance between the coils, which is used
as the sole means of tuning before a grid rectifier.
Fig. 2 shows the effect on
magnification (curve A), on
the side -band variation
(curve B), and on the
selectivity (curve C) of
varying the value of the
mutual inductance. These
curves are for a wavelength
of 50o metres and for coils
having an inductance of
240 microhenries and an
H.F. resistance of 5 ohms.
This last condition will not
be true when a filter is
used before a grid detector,
owing to the heavy damp-
ing imposed by this
method of rectification ;
but when reaction is used there will be a certain setting
of the reaction condenser at which the curves are
exactly true.

It will be seen that there is an optimum value of
coupling for both magnification and side -band variation,
and that the optimum is not the same for both. The
selectivity, on the other hand, always increases with a
decrease in the coupling. The greatest efficiency is

obtained when the mutual inductance is 1.5 micro -
henries, for then the magnification is go, a figure which
is exactly half that for one identical tuning coil used.
in the orthodox manner. The selectivity with this
degree of coupling is quite high, being 240 at 40 kc.
from resonance ; the unfortunate part, however, is that
the side -band variation is 75 per cent., which is alto-
gether excessive. With a mutual inductance of 3 micro-
henties, the best value for quality, the side -band varia-
tion is only 5 per cent., but the selectivity has fallen to
85, and the magnification to 66. In practice, therefore,
it is usually necessary to make a compromise between

the three conflicting re-
quirements, selectivity,
quality, and magnification.

Opinions differ as to
which is the best compro-
mise, but it is suggested
that a maximum high note
loss of 4o per cent. at a
frequency of 5 kc. either
side of the, resonance fre-
quency will' usually meet
the case. It is probable
that a side -band variation
of this order would be
quite undetectable by the
average person, as the ear
is very insensitive to
changes in strength ; parti-

cularly is this so when the changes occur at different
frequencies. Taking this figure, then, as the maximum
allowable, the best value for the mutual inductance is
2.5 microhenries, with which the magnification is 75
and the selectivity is 120.

Fig. 3 gives the results With the same filter at a wave-
length of 25o metres, at which the coil resistance is
io ohms. It is interesting to note that, for mag-

f
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o

Fig. i.-A filter circuit preceding a leaky-grid detector.

54



JANUARY 8th, 193o. WREA.®ao
WcuRd.

High Selectivity.-
nification, the best value for the mutual induct-
ance is unchanged at this lower wavelength, but
that the best value for quality is now 2 micro -
henries instead of 3 microhenries. Incidentally,
the best value of mutual inductance for magnification
can be found very easily for the case when each coil
has the same H.F. resistance ; it is only necessary to
choose a value of mutual inductance such that its re-
actance is equal to the H.F. resistance of one coil at

0.5 1 1 5 2 2.5 3 3 5

MUTUAL INDUCTANCE (MICROIIENRIES)

Fig. 2.-Curves for a mutual -inductance coupled filter in aerial
circuit at 500 metres. A shows the effect on magnification, B the

effect on side -band variation, and C the change in selectivity.

the same frequency. This may be expressed in the
following simple manner :-

M=R/ co where M =mutual inductance in henries.
R =H.F. resistance of one coil in ohms.

The greatest difference between the curves for 25o
metres and those for 50o metres is in the selectivity,
which is much less at the lower wavelength. A value
of mutual inductance (2.5 microhenries) which gives a
4o per cent. high note loss at 50o metres and a selectivity
of 120 will give at 25o metres a side -band variation of
18 per cent. and a selectivity of 27 ; not only this, the
side -band variation is no longer in the form of a high -
note loss, but is what is perhaps best called a high -note
accentuation. A selectivity of 27 at 25o metres, how-
ever, is still high in comparison with that of a single -
tuned circuit at this wavelength. The falling -off in
selectivity is normal and unavoidable with the usual
method of tuning by variable condensers. It is due
partly to the higher ratio of inductance to capacity,
but principally to the increased coil resistance at the
lower}wavelengths.

Selectivity Under New Exacting Conditions.
For a receiver of the type of Fig. i these figures for

selectivity are unusually high, and also the high -note
loss is less than with a single -tuned circuit. In prac-
tice, the signal strength is less than that with normal
tuning arrangements, the aerial winding in each case
being chosen for maximum strength. When, how-
ever, the turns on the aerial winding are reduced for
selectivity, as is commonly done, the filter with a full
aerial winding is far superior as regards strength,
quality, and selectivity. Brookmans Park, at a dis-
stance of nine miles, causes far less jamming with an

B I
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o -v-2 filter -tuned set than did the old 2L0 on the same
set and at the same distance, but with an ordinary
single coil. Thus not only the Daventry Experimental
station but Continental stations intermediate in wave-
length can be received without a trace of Brookmans
Park. It should be noted that the operation is not
complicated, for the two tuning condensers are ganged.

Curves A and B of Fig. 4 and curve A of Fig. 5 show
the selectivity, amplification, and side -band variation
respectively with an H.F. amplifier consisting of a filter -
tuned aerial circuit and a Mazda AC/SG valve coupled
to the detector by another identical filter circuit-four
tuned circuits in all. These curves show th9.t for high
quality the mutual inductance must be a little greater
than when one filter only is used. This results in a
somewhat higher loss ofi both amplification and selec-
tivity. With a mutual inductance of 2.75 micro -
henries for each filter the side -band variation is 4o per
cent., the amplification 6,40o, and the selectivity
ro,000 ! Lest it should be thought that selectivity of
this order is unnecessary, it may be as well to quote
figures for an amplifier satisfactdry under the old broad-
casting conditions and to show the increase in selectivity
now essential if the apparent selectivity of the set is to
remain the same.

Relative Signal. Strengths of Old and New, 2LO.
A set consisting of a tuned grid circuit with a tuned

anode and a P.M.I2 valve with a 5 -ohm coil for the
grid circuit and a ro-ohm coil for the anode has, at
50o metres, an amplification of 8,75o, a selectivity of
213, and a side -band variation of 79 per cent. These
figures are typical of well -designed H.F. stages of
receivers of a year or so ago. Generally speaking, the
amplification is quite sufficient for first-class reception
of foreign stations on a good aerial. At distances of
ten miles or more from the old London station the selec-
tivity was great enough to allow the reception of stations
working with about a 6o kc. separation from 2L0, but
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Fig. 3.-The same filter as in Fig. 2 but the curves are taken at
250 metres at which the coil resistance is 10 ohms.

the quality was usually poor due to side -band cutting.
Now the power of the new station is about fifteen times
that of the old, so that if the receiver is used, at the
same distance from it the selectivity must be increased
fifteen times ; that is, it must now be 3,195. If, in addi-
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lion, the new station is not so far away, a still further
increase will be necessary. In the case when it is only
one-third as far away, a further increase of three times
is needed ; that is, the total selectivity needed to get the
same apparent selectivity as before is 9,585. It will
be seen that a selectivity of ro,000 is not excessive for
those living close to Brookmans Park.
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MUTUAL INDUCTANCE (MICRONENRIE5).

Fig. 4.-Showing the effect of mutual inductance on amplification
and selectivity. Curves A and B show selectivity and amplification
respectively for two filters with 5 -ohm coils and an AC/SG valve
at 500 metres. Curves C and D are for similar conditions but

with 10 -ohm coils.

If, therefore, an old set is rebuilt to include two band-
pass filters the apparent selectivity on the new station
will be about the same when it is one-third the distance
away ; the quality will be much better, but the amplifica-
tion will suffer a slight decrease, for it will be about
25 per cent. less. This is, of course, provided that in
both cases the optimum number of turns for the aerial
winding is used.

When one comes to consider practical 'details, how-
ever, one finds that it is almost impossible to use coils
having an H.F. resistance as low as 5 ohms when con-
nected in circuit. The standard Wireless World type
of Litz wound coil has this value of resistance when in
circuit. But since the dimensions of this coil are about
3in. x 32in., under ordinary circumstances it is obviously
impossible to use four coils of this size. Not only is it
difficult to find sufficient space for large coils, but it
is not easy to obtain sufficiently loose coupling between
the primary and secondary coils of the filter. It can
be shown that the lower the coil resistance the looser
is the coupling required, and this accentuates the diffi-
culty. In addition, the use of large coils greatly in -
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creases the risk of instability owing to their large external
field. In practice, the only satisfactory way of using
this type of coil in a filter circuit is to use either induct-
ance or capacity coupling and to screen each coil com-
pletely.

While considering large coils, which have a low H.F.
resistance and therefore give greater amplification, it
is as well to point out that the amount of amplification
affecting stability is greater than the stage amplification.
The stage amplification is the overall amplification from
the grid of the H.F. valve to the grid of the detector.
The actual amplification affecting stability is the ratio
of the voltage developed across the primary coil of the
anode filter to the voltage on the grid of the H.F. valve.
This may be nearly double the stage amplification, and
with low resistance coils may cause trouble due to feed-
back through the grid -anode capacity. The coils to be
described later in this article can be relied upon to give
no trouble in this respect ; they have a calculated H.F.
resistance atzoo metres of 5 ohms, but when connected
in circuit the figure will be higher. The exact figure
is rather uncertain, but it is probably in the neighbour-
hood of 7 or 8 ohms ; in any case, it is not greater than
10 ohms. The actual results with these coils, therefore,
will be between those with 5 -ohm coils and those with
io-ohm coils.

Using Four Tuned Circuits.
Curves C and D of Fig. 4 and curve B of Fig. 5 give

the selectivity, amplification, and side -band variation
respectively for a one H.F. set using two filter circuits
with coils having an H.F. resistance of 10 ohms at 500
metres. An inspection of these curves reveals an in-
teresting point ; for a high -note loss of 40 per cent. a
mutual inductance of 3 microhenries is required, and

Fig. 5.-Side-band variation with change in mutual inductance.
Curve A shows side -band variation with two filters, 5 -ohm coils
and an AC/SG valve at 500 metres. Curve B conditions are the
same as those in curve. A, but the coils are of 10 ohms resistance.

this is also the optimum value for amplification. With
coils of io ohms resistance, therefore, the operation of
adjusting the coupling is simple as it is only necessary
to adjust for maximum strength. On the other hand,
the best value of mutual inductance for quality is
4 microhenries, with which value the side -band variation

B i6
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High Selectivity.-
is only g per cent., a truly remarkable figure for a set
having four tuned circuits ! Furthermore, the loss in
amplification with this increase in coupling is only 14 per
cent., an amount which is only just detectable by ear.
The loss in selectivity with this tighter coupling, how-
ever, is rather more ; it falls from 3,800 to 1,72o, that
is, a loss of 55 per- cent. In some cases it may be a
worth while loss, for the selectivity is still high in com-
parison with that of an ordinary set. It is not high
enough, however, to give the best results near a high -
power transmitter.

Earlier in this article it was said that a selectivity of

LOUD SPEAKER DEVELOPMENTS.
According to patent No. 312,756, a

more even distribution of the energy
applied to the diaphragm is ensured by
using four moving coils instead of one.
The coils A...A, are wound on cardboard
rings spaced equally apart on the
diaphragrn D, as shown in Fig. 1.
They co-operate with gaps formed in
the pole -pieces of the four -pole magnet

Fig. 1.-A speaker with four speech coils
to ensure a more even distribution of

energy. (No. 312,756.)

P, P, etc. The windings may be con-
nected' in series or in parallel. The
diaphragm D is supported around the
edges by thin leather strips 5, Si, and
is centred by a rod R.

In the arrangement shown in Fig. 2

Fig. 2.-A moving coil with two pot mag-
nets so arranged that the electrodynamic

effects are additive. (No; 312,950.)
B 17

3,195 was necessary for good results at ten miles or more
from Brookmans Park ; if a 4o per cent. high -note loss
is considered allowable, this degree of selectivity can
easily be obtained by using two filter circuits with
bo-ohm coils, each filter being coupled by .a mutual
inductance of 3 microhenries. The selectivity with
this arrangement is slightly greater than is essential ; and
this is borne out in practice, for two filter circuits with
the recommended coils give distinctly greater apparent
selectivity with the new station than did two timed cir-
cuits when the old 2L0 was working.

RECENT INVENTIONS
OF

WIRELESS INTEREST.

(patent No. 312,950) the moving coil C
is mounted to co-operate with two adja-
cent pot -magnets P; P, the windings of
the coil being divided into two sections
so that the electrodynamic effect is addi-
tive. The diaphragm D is connected to
the moving coil by arms F extending
radially outwards through the space
between the adjacent magnets.

0000

L.F. TRANSFORMERS.
In the ordinary way the primary

windings of the output transformer of a
valve amplifier carries a direct -current
component, as well as a fluctuating low -
frequency current. The presence of the
former may give rise to various undesir-

Output transformer with primary hav-
ing two oppositely wound sections.

(No. 313,229.)

able effects. For instance, if there is any
residual " ripple " in the H.T. supply
from an eliminator unit, the ripple will
be transferred to the secondary winding
and so pass on to the loud speaker.
Again, the steady -current component may
cause the transformer to operate on an
unfavourable point of its magnetisation
curve.

The arrangement shown in the figure
(patent 313,229) is designed to prevent
these drawbacks. The output primary
consists of two oppositely wound halves
P, Pi. The portion P, is connected in
series with a high resistance R across

(To be concluded.)

the terminals of the H.T. supply, R
being of such a value that the current
flowing through the lower half of the
windings exactly neutralises the effect of
that flowing in the upper half. If any
" ripple" is present in the H.T.. source,
this will also be balanced out so far as its
effect on the secondary is concerned. -

0000
SUSPENSION SYSTEM FOR LOUD

SPEAKER DIAPHRAGMS.
An interesting method of suspending a

loud speaker diaphragm is, described in
patent No. 313,646. The suspension is
designed to allow -the diaphragm to move
freely to and fro in the direction of the
applied forces, i.e., in the so-called
plunger fashion, whilst at the same time
the diaphragm can " flex " or vibrate in-
ternally under the action of the stresses
and strains set up in the material of
which it is composed. The diaphragm
is prevented, however, from moving as a
whole in a plane at right -angles to the
direction of the applied driving -forces.

In one arrangement, Fig (a), tangen-
tial cords C are attached to the outer
end of the cone, and form a square sus-
pension, the corners of which are secured
to a fixed support by auxiliary strings
C,. A second similar string support K
may be- provided near the narrow end of
the cone. In another arrangement, Fig.

Two methods of suspending a loud speaker
diaphragm to give plunger" action.

(No. 313,646.)

(b), the string suspension C is in the
form of an octagon, each corner of which
is connected by other strings C, to n

supporting ring R.
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Events of the Week in Brief Review.
SETS ON APPROVAL: NO LICENCE.

To encourage listening in Germany
the Post Office is collaborating with the
wireless trade in the introduction of a
" sets on trial " system. Under this
scheme, prospective purchasers are
allowed a set on approval for eight days
without taking out a licence.

o 0.0 0
IS RADIO-PARIS TOO ENGLISH ?

The amount of British commercial
publicity broadcast from Radio -Paris has
led to a strong protest by the Paris
evening paper, L'Intransigeant, which
declares that listeners are praying for a
new. Joan of Arc to deliver the station
while there is still tinie.

00 00
MEASURING SET PERFORMANCE.
" A Method of Measuring the Overall

Performance of Radio Receivers " is the
title of a lecture to be delivered by Mr.
H. A. Thomas at a meeting of the Wire-
less Section of the InStitution of Elec-
Ideal Engineers on Wednesday

'next,January 15th. The .meeting -will be at
6 p.m. at the Institution, Savoy Place,
W.C.2.

0000
THE CENTRE OF GRAVITY.

The following extract from a school-
boy's Christmas examination paper is
forwarded to us by a well-known con-
tributor

Question.-" What do you understand
by the centre of gravity ? '

Answer.-" The centre of gravity of
the British Isles lies somewhere near
Daventry, where the great wireless
station is situated."

o o 0-0
WIRELESS AT SCHOOLBOYS'

EXHIBITION.
To -day is the closing date of the.

Schoolboys' Exhibition at the Horti-
cultural Hall, Westminster. Several in-
teresting wireless features are. displayed,
including a typical ship set, exhibited
by the Shipping Federation, and an
emergency wireless telephone trans-
mitter for use in districts where land
lines are impracticable. The latter is
shown by the Telephone Development
Association. Several well-known radio
firms are represented.

0000
WIRELESS SHOW IN HAVRE.

Havre is the first town to support the
earlier exhibition movement.- A radio
and gramophone show will -be held from
January 31st to February 6th.

THE JOYS OF OLD AGE.
Exemption from payment of licence

fees is now granted to German listeners
who are too old to visit a theatre.

0000
24-HOUR SHORT-WAVE SERVICE.

Kenya Colony, which- has already won
laurels with its broadcasting station at
Nairobi, has now started a 24 -hour con -

"GO HOME AND LISTEN."
A bigger listening public means a
better broadcasting service. This is the
animating principle of National Wireless
Week, which opens on Sunday next,
January 12th. The B.B.C. is doing its
share in recruiting new listeners by
providing special programmes. Much
more can be done by listeners themselves,
who will benefit their own interests by
widening the circle of radio enthusiasts.

tinuous service from Mombasa. The
Mombasa station works on 36.74 and
21.59 metres (C.W.) as well as on higher
wavelengths for ordinary ship traffic.

0000
FREE DINNERS FOR LISTENERS.
A new inducement to listening in

Denmark is afforded by a guessing cora-

HAMBURG'S SATELLITE. Kid, one of
the four stations which relay Hamburg
programmes. The wavelength is 246

metres.
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petition instituted by several broad-
casting stations which transmit
restaurant music. Listeners who can
guess the titles of a given number of
orchestral selections win a free dinner
ticket.

0000
KIT SET FOR BROADCAST RELAY.
Tress cuttings from South Australia

have just revealed to Messrs. A. C.
Cossor, Ltd., the.British valve manufac-
turers, that one of their Melody Maker
kit sets (last year's model) was recently
used by station 5CL, Adelaide, -in a
broadcast relay of a transmission from
station KGO, San Francisco. The Cossor
set picked up San Francisco on 23 metres,
and, according to listeners' reports, the
results were excellent.

0000
. THE RADIO "DIVINING ROD."
Oil prospecting by' wireless and acoustic

devices has engaged the attention of
seven petroleum companies in the
United States. The Federal Radio Com-
mission has just allocated five fre-
quencies for " geophysical exploration,"
these being 1,600, 1,652, 1,664, 1,680, and
1,704 kilocycles.

In the combined radio and acoustic
devices calculations are based on the
time lag between radio and sound waves
transmitted simultaneously from a given
spot. Geological and other considera-
tions affect the speed of the sound
waves, which often reveal the presence
of oil.

0000
HIDDEN ADVERTISEMENTS

COMPETITION.
Since we announced the results of the

recent Hidden Advertisements Com-
petition, a number of readers have
enquired as to the correct solution of the
mystery. The clues were taken from the
following advertisements :-(1) Ferranti,
Ltd. ; (2) Westinghouse Brake Co. ; (3)
Formo Co. ; (4) C. A. Vandervell and
Co. ; (5) C. F. and H. Burton, Ltd. ; (6)
Wm. Bayliss, Ltd.0000

NATIONAL WIRELESS 'WEEK
PROGRAMMES.

At the moment of going to press we
learn of a change in the B.B.C. programme
for Monday, January 13th. In place of
the announced recital by Madame Suggia,
referred to- in this week's "Broadcast
Brevities," LionelTertis will give a viola
recital accompanied at the piano by
Berkeley Mason.

B IS
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[GRAMOPHONE -I
Stroboscopic Indicator
for Use with A.C.

Lighting.
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SPEED TESTER
By

H. LLOYD,
M.Eng., A.M.I.E.E.

This useful device has been accurately designed and affords a simple means of precisely checking
the speed of a gramophone so that even a small error may be at once observed. The distorting
effects produced by errors in the speed of rotation are explained. With the increasing use,of
electrical pick-ups where the load on the gramophone motor is uncertain the need for determining

the rate of revolution of the turntable has become important.

THE original sounds recorded on a gramophone
disc can only be reproduced correctly when the
turntable of the gramophone rotates at a uniform

speed, and, moreover, only when its speed is exactly
the same as that at which the record was originally cut.
Uniformity of speed is essential, and can only be
ensured by the use of a good motor, properly adjusted,
whilst the rate of revolution is set by means of the
governor of the motor.

A record which runs too slow or too fast will pro'cluce
sounds which differ from the original in several ways.
In the first place, it is obvious ,that the
tempo of music will be altered, though
a slight deviation in this respect would
generally, in the absence of other effects,
pass unnoticed. There also occurs, how-
ever, a change in the pitch, music being
transposed into a higher or a lower key,
according to whether the record is run-
ning too fast or too slow. These two
effects are well known to every gramo-
phone user, and are not infrequently em-
ployed with deliberate intention-as in
the case of dance music, to suit the
speed to individual requirements, and
for purposes of study, to " tune " the
gramophone to the same pitch as a piano
or other instrument.

Effects of Pitch Variations.
The divergence in pitch from that of

the original perforniance may, however,
produce decidedly undesirable effects.
The pitch, or frequency, of every simple
tone will be altered in the same ratio,
and therefore a compound note, consist-
ing of harmonic tones, i.e., frequencies
which are exact multiples' of a funda-
mental, will be unaltered in quality.
The simplest instance of this is the
octave. An interval of an octave will
remain an octave, whatever the speed
of rotation of the record. All music,
however, and especially that from some
instruments, involves intervals which
are inharmonic, and when these are
modified by the speed of the gramo-
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phone, the musical quality of the sound will be altered.
The reaction of the ear to sounds is known to depend
to a large extent upon the sensation due to subjective
beat tones, and these will be altered when the notes
combining to form them are changed in the same ratio,
because the numerical difference, upon which a beat
frequency depends, will no longer be the same. Tran-
sients in particular will be found to suffer to a marked
degree.

This change in the quality of reproduced sounds
occurs not only in music, but also in speech, and can

GRAMOPHONE SPEED TESTER
50,- SUPPLY

OUTER RING STATIONARY,
MIDDLE RING STATIONARY,
INNER RING STATIONARY,

Paste the gramophone tester on to a piece of stiff card and carefully cut round
the circumference. Punch a hole at the centre just large enough to admit the
gramophone spindle. When placed on the revolving turntable and viewed by
the light of a neon lamp connected to a 50 cycle A.C. supply the ring appearing

stationary will indicate the running speed.
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Gramophone Speed Tester.-
be demonstrated in a convincing manner even to an ear
which is musically untrained by using a record of the
speech of some well-known voice, such, for instance, as
that of Sir Oliver Lodge. With the disc running a.
little too fast or too slow, the familiar tone of the voice
becomes quite unrecognisable, altogether apart from
the change in the speed of the discourse. That vowel
sounds are modified can be shown by slowing down the
record and listening for the "e -e sounds, which become Eio
quite distinctly.

All this serves to emphasise the point that the quality
of sounds, as well as their- pitch, may be affected ad-
versely unless the motor speed is right. Most records
bear the correct playing speed printed on the label,
and this is usually either 78, 79, or 8o revolutions per
minute. Except in the most expensive gramophones
the speed indicator cannot be relied upon for great
accuracy. Counting the revolutions of the turntable
with the aid of a stop -watch is a simple but rather
tedious process, but where alternating current lighting
is available, there is an extremely convenient method,
which depends upon the well-known principle of the
stroboscope, of verifying the turntable, speed.

If the accompanying illustration is pasted on to a
piece of cardboard, and cut into a circular disc, with a
hole punched in the centre having a diameter equal to
that of the turntable spindle, it can be used as a quick
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and accurate speed tester wherever there is A.C. light-
ing at 5o cycles frequency. Placing the disc on the
turntable, and viewing it by the electric light as it
rotates, the speed regulator of the gramophone is ad-
justed until one or other of the divided rings appears to
be quite stationary, according to the speed requirements
of the record to be played. If, for instance, 79 revo-
lutions per minute is the desired rate, the middle one
of the three divided circles is brought to rest by careful
manipulation of the regulator. Under these- conditions
it is interesting to notice that the outer and inner rings
appear to be slowly travelling round in opposite direc-
tions. The disc can also be used to detect any wavering
in the speed of the turntable, and, since it is only four
inches in diameter, it can be put on the top of a record
whilst it is being played, to ascertain whether the load
imposed by the pick-up is too great for the motor to
handle satisfactorily.

The diagram illustrated is divided to suit a supply
frequency of 5o, which is rapidly becoming standard
practice ; any other frequency would require a different
division of the circles. In cases where a pilot light 'is
used in the instrument, just above the turntable for
convenience in needle -changing, the substitution of a
lamp of the Osglim neon -filled type shows up the strobo-
scopic effect very vividly, although it is sufficiently dis-
tinct enough for practical purposes with lamps of either
the vacuum or half -watt variety.

(The disc shown on the previous page has been reprinted in more durable form on white opaque paper.
Applications for copies should be accompanied by a stamp for postage.)

B.T.H. ELECTRIC GRAMOPHONE MOTOR.
A Universal Machine Embodying Sound Engineering Practice.

,ms unit 'is of unusually massive
construction and. embodies the best
engineering practice. Liberal use

is made of aluminium alloy castings, and
all bearings are of generous proportions.
The main frame casting is mounted on
rubber washers to absorb vibration.

The motor is of the universal type and
can be used on either D.C. or A.C. mains:
An adjustable resistance is provided so
that the motor can be run off A.C. from
100 to 250 volts at 25 to 60 cycles, or D.C:
from 50 to 250 volts-a range which
covers most if not all the supply voltages
available in this country. Measurements
showed that the current consumption
under load is of the order of 0.3 amp.

The drive is transmitted through a flat
belt giving a reduction gear of apprqxi-
mately 4 : 1. The whole of the motor is
mounted 'on swivel bearings and spring
loaded to take up belt slack, the spring
tension being adjustable.

Speed regulation is obtained by means
of a conventional friction governor driven
through a skew gear of composition
material mounted on the turntable spindle.
The speed of the turntable is therefore
unaffected by belt slip, provided the
power transmitted by the belt is in excess

of the power absorbed in the record.
Correct adjustment of the spring tension
will ensure the attainment of this.

Tests showed that the reserve of power
is in excess of all normal requirements,
while the S'peed of rotation is constant
and maintains its setting over long
periods. A comparison between a stan;

dard tuning fork and the constant fre-
quency records is a searching test of this
quality.

The accessories include a neat trip
switch actuated by the tone arm, which
automatically cuts off the motor current
at the end of the record. The price of
the complete equipment is £6 6s.

B.T.H. electric gramophone motor and accessories.
r. 20
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A Reader Tells
By BERTR

R. P. G. DENMAN'S article in your issueM of July 3f st on the performance of logarithmic
horns of adequate length was indeed refreshing.

At the risk of being shot at dawn, I must confess
being guilty of kse-majeste to King Cone and Co.-
that is, to the reed -driven and the moving-coil -driven
Monarchs of the Wireless World (by which I do not
refer to your excellent publication). King Moving -
Coil has, of course, been the worse tyrant of the two,
for he has been the more powerful and dogmatic.
During the last few years he has slowly and ponderously
thudded his way into our presence (both in the streets
and at home) until the life of the more gentle listener -in

has becomes a veritable nightmare of noise.
It is no longer enough to own a loud

speaker which fills an ordinary room with
crisp and soothing music and speech ; the
thing now is : Can it deliver the LOW
NOTES? Can it deliver them at full
volume? Can you feel the thud -thud
of the 32 -cycle organ note hit you in the
solar plexus? Do you get
notes-real, deep, he-man
sort of notes-which riot
only move you to ecstasy
but even move heavy
articles of furniture, make
the floor vibrate, 'and
disturb the plaster on the
ceiling? When some
coloured jazz musician
smites the big drum at
Savoy Hill, does it hit you
at Tooting, Balharn, Bed-
lam, or wherever you
happen to be listening -in?
Does it make the grand-
father clock wobble? Is
the jazz orchestra going
full blast in your own
house? If all of these
hectic things do not hap-
pen, then you do not know
what modem reproduc-
tion is.

Should you have-in
your humble and obscure
way-a reed -driven cone.

B 21

The author's 10ft. logarithmic horn speaker operating from a
small reed -driven aluminium cone and mounted in an alcove

to aid sound reflection.

His Own Story.
AM MUWN.

you are a man to be pitied-one who lives in darkness,
or, rather, in comparative silence. Should you have a
moving coil without a baffle board as big as the side
of the room, you are living in a fool's paradise devoid
of those cherished depths to which only a M.C. can
descend. Even if you erect that terrific baffle board,
or embed your loud speaker in the door or the wall
of your private concert hall, you still cannot expect
faithful,results from your inadequate set. What?
You have only one Power valve in the last stage? No,
even a super -power is insufficient. You- want a care-
fully' balanced crew of at least four-two push -pulling
and two working in parallel.

Seeking to be modern, you pile valve upon valve,
accumulators become useless, you resort
to the mains, " juice " is poured through
your set as though it were a miniature,
electrically driven factory. And thus you
become another lost soul who has been
called to salvation. You thud. Your
neighbour, hearing you, also thuds in due

course. His neighbour,
hearing him, becomes
another convert to the
band of thudders. And so
the pounding and pound-
ing of low notes goes on.
It is literally contagious.
The 32 -cycle punch hits
you-physically-and you
fall for sit.

If, like me, you have no
cone, and you have no
moving coil. you are ana-
thema. What have you?
What else can you have?
You dare to whisper,
simply and modestly,
" Just a little horn
affair. . . ." The look of
horror which sweeps over
your interrogator's face is
enough to make the strong-
est quiver.

And yet, Mr. Editor,
here am I, hanging con-
servatively on to the old,
old horn with which I be-
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In Search of Quality.-
gan imbibing sound waves When Edison's phonograph
arrived and told me nasally that this was an " Edison
Bell Record." When I say the old, old horn, I am, of
course, guilty of poetic licence. Ordinary commercial
horns are useless, except as examples of graceful curves
and contortions, or as super ash -trays for cigar and
cigarette ends. Long, long ago-back in the dark pre-
cone ages-I decided that the only thing was to build
one's own horn.

Sound Likes the Straight Path.
With the aid of endless penknives, safety -razor

blades, oceans of glue, strips of all sorts and thicknesses
of wood, and an extensive vocabulary of " cuss "
words, I have built some dozen or so horns, varying
from six to eleven feet in length. They have, how-
ever, all been straight and all have conformed-as really
dutiful horns should do-to the logarithmic principle on
which their lives are founded. It was clear from the
first, even to my untutored mind, that sound hates to
go round corners or curves. Any modern gramophone
will tell you this, and those whose horns fold beauti-
fully and fearfully in and out of themselves will tell
it you best of all. However good their intentions are
as regards space, they are " boxey." The deep bari-
tone who sings to you of one moonlit night in Venice
is incarcerated in a tub, a barrel, or some sort of reson-
ating chamber from which he cannot escape. He is
badly hampered by not getting a straight run for his
money.

Solidity is naturally another very important factor.
Any energy wasted in vibrating the sides of the horn
is nearly that much less energy available for disturbing
the peace. I have never placed my present ten -foot
loud speaker on one of those penny -in -the -slot weigh-
ing machines, but it would certainly register more than
any one of my flesh -and -blood offspring. It is hefty ;
but then it has some hefty work to do. One cannot
expect to get either reasonable volume or depth from
a portable pocket trumpet, or a cone disguised as a
lamp shade.

It possesses neither a.. bell nor a well-defined flare.
Instead of being dependent on one of these monstrosi-

Ralph Stranger's Wireless Library" for
the " man in the street"

No. 1.-MATTER AND &Till:CY. The
Chemical Elements. Structure of the
Atom, Heat, Cold, Energy, etc.

-No. 2.-ELECTRIFTED MATTER. Elec-
trons''Distribution of Charges, Electric
Fields, Discharges, etc.

No. 3.-ELECTRONIC CURRENTS. E.M.F.
Ohm's Law, Alternating Currents, etc.

No. 4.-MAGNETISM AND ELECTRO-
MAGNETISM. Permanent Magnets, Elec-
tro-magnets, Induction, Dynamos, Motors,
etc.

No. 5.-THE MATHEMATICS OF WIRELESS.
No. 6.-BATTERIES AND ACCUMULATORS.

Charging, etc.
Written in simple language for the in-

struction of the ordinary non -technical
man. Each part comprises sixty-four
pages with numerous illustrations and

ties, it flings its w ayes against the rocks of a suitably
disposed reflector, which links up with the two walls
of the room and the ceiling. The landlord charges me
no more rent for utilising a portion of his house as part
of my loud speaker. The arrangement is thus very
economical as regards space. Scientifically, I may have
committed a terrible faux pas by dispensing with that
vital and terrific mouth which a big horn should possess,
if it is to eat up the really deep notes.

I have heard moving coils so often and read so much
about the complex laws to which they should bend
the knee, that modesty forbids my calling any home-, .
made loud speaker perfect ; but, so far, I prefer my
old-world " trumpet arrangement " to any other loud
speaker I have heard at work in the ordinary, room of
an ordinary house

Until recently the unit was the great difficulty, but
at the moment I am getting along quite nicely, with a
small, reed -driven, corrugated aluminium cone, which
seems to be 5o per cent. more efficient than the best
stalloy diaphragm unit. I use a modified Everyman
Four receiver, with push-pull at the business end, and
(in a room eighteen feet by twenty-one) I am able to
get, everything I want from a whisper, for restfulness,
to a full-blooded orchestra, for those wilder moments
when one must dance-or burst.. But I cannot deliver
thuds. I get all the low notes I want, and, above all,
a crispness and brilliance-which I also want. No one
who has heard the loud speaker has yet told me that
he knows of a better one-which may be due either to
politeness (for which wireless fiends are not noted) or
to love of truth.

Thus do I remain faithful to my old love. I am,
however, still awaiting the advent of a well -designed
unit (which does not clamour for too much " juice ").
When it arrives on the jaded market my ten -foot horn,
realising its own worth, will give the newcomer a
cordial welcome and will look down on the moving coil
with even greater scorn than it does to -day.

I now resignedly wait for a party of moving-coil
patriots to convey me to some quiet spot in Richmond
Park-there to shoot me in the cold grey light of the
dawn (which I hate even more than I do the moving
coil).

BOOKS RECEIVED.

diagrams: Published by George N e w nes ,

Ltd., London. Price ls. each part.
Further parts in preparation.

0000
General Physics and Its Application to

Industry and Everyday Life, by Ervin S.
Ferry, Professor of Physics in Purdue
University, U.S.A. (Third Edition.)-A
textbook for technical students compris-
ing the Elements of Dynamics, Sound,
Heat, Electricity and Light, with 1,634
Problems or Examination Questions relat-
ing to these subjects. Pp. 839+xix with
603 diagrams and illustrations.

Published by John Wiley and Sons,
Inc., New York, and Chapman and Hall,
Ltd., London. Price 20s. net:

Reminders for Company Secretaries
(Fifteenth Edition), by H, W. Jordan.-
Revised and rewritten for the assistance
of secretaries of limited companies in view
of the additional obligations imposed by
the Companies Act, 1929, which came into
operation on November 1st. Pp. '66+
xxxii. Published by Jordan and Sons,
Ltd., London. Price 2s. 6d.

0000
Photoelectric, Cells, Their Properties,

Use and Applications, by N. R. Campbell
and D. Ritchie.-A practical book ex-
plaining the theory and use of these cells
and their application to Phototelegraphy,
Television, Photometry, Absorption of
Light, Colour Matching, etc. Pp. 209
with frontispiece and 41 diagrams. Pub-
lished by Sir Isaac Pitman and Sons,
Ltd., London. Price 15s. net.
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ORATORY T KSTS.
A Review of Manufacturers' Recent Products.

WATES THREE -RANGE PANEL
METER.

This measuring instrument provides a
ready means of  checking the H.T. and
L.T. voltages, also the total apode cur -
'rent taken ,by the set. The three ranges
read respectively 0-150 volts, 0-6 volts,
and 0-30 mA. It is intended that the
meter should be mounted on the panel
together with an eight -socket range
selector board supplied with each meter.
By suitably interconnecting the sockets
on this board the various ranges are.
brought idto use. Two -pin plugs are
supplied for this purpose. An illus-
trated leaflet explains clearly the correct
method of wiring.

Two specimen meters were sent: in for
test, and measurements were made with
these, using standard laboratory instru-
ments to check their accuracy. The
results are tabulated below.

Specimen I showed a maximum error
of 5 per cent.. and speciMen II, 9 per cent.

On the 150 -volt range the first -
mentioned sample showed a maximum
'error of 4.4 per cent. and the second
6 per cent. This error appeared at the
50 -volt mark, the meters showing greatest
accuracy between 100 volts and 150 volts.

Wates panel -mounting meter and range selector board.

The first specimen had a resistance of
32.5 ohms per volt on the 6 -volt range
and 32.8 ohms per volt on the 150 -volt
range. In the case of the other sample
the resistance was 33.3 and 33.6 ohms per
volt respectively. These values are ad-

mittedly low, particularly for an H.T.
voltmeter, and the instrument should be
used only for making check readings, and
not left permanently in circuit.

The makers are the Standard Wet Bat-
tery Co., 184-8, Shaftesbury Avenue,
London, W.C.2, and the price, complete
with accessories, is 13s. 9d.

0000
" SHAKEPROOP " LOCK WASHERS.
Special washers provided with teeth

which grip firmly the locking nut and
the assembled parts have been in use in

Examples of Shakeproof " lock washers
and terminal tags.

the U.S.A. for some time past, and. are
now to be introduced into this country.
Messrs. Barber and Colman, Ltd., Brook -

lands, Manchester,
have acquired the
sole manufacturing
and selling rights for
Great Britain. Some
early samples of
these devices have
been tent to us for
review. These con-
sist of lock -washers
and special terminal
tags. It is claimed
that they will with-
stand shock and
vibration and will
not loosen. Those
who have had much
experience with nut
and washer connec-

tions will appreciate the advantages of a
sure and certain contact of this nature.

The locking washers have twisted teeth
set at equal intervals around the internal
edge. When the nut is tightened these
teeth bite into both surfaces between

0-30 mA. Range. 0-6 Volt Range.

Scale.
True Current.

Specimen I. Specimen II.
Scale.

True Voltage.

Specimen I. Specimen II.

5 mA.
10
15
20
25
30

5.2 mA.
10.5
15.2
19.9
24.8
29.5

5.45 mA.
10.8
15.2
20.2
26.1
30.0

1 volt
2 volts
3
4
5
6

1 0 volt
2.0 volts
2.98
3.9
4.83
5.72

1.02 volts
2.05
3.9
3.92
4.89
5.86
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which it is platted and form a positive
locking arrangement which is shake -
proof.

Locking teeth similar to those on the
washers are provided on the inside edges
of the holes in soldeting tags. The
samples sent in are for use on 2- and 4-
B.A. stems, but, no doubt, other sizes
are available.

So far we have not been notified of
the prices for these, and interested readers
are.referred to the manufacturers for this
information.

0000

"CLIMAX " RESISTANCES.
The' " Climax " potential divider, which

readers may recall was hitherto wound on
a grooved wooden former, thus dividing
the whole into sections of equal resistance,
has recently been re -designed.

Sectionalised winding is retained but
the sections are of unequal resistance
value, having been chosen to give more
convenient voltages at each tap. A
grooved paxolin former is used now in
place of the earlier arrangement. The
nominal value is 20,000 ohms; its
measured resistance was found to be
19,400 ohms. The largest section was 22
per cent. of the total resistance, the other
sections varying from 7 per cent. to 10
per cent. of the whole. The price remains
at 5s..

Climax 20,000 -ohm wire -wound potential
divider and 600 -ohm decoupling re-

sistance.

An addition to their range of compo-
nents takes the form of some wire -wound
decoupling resistances. The wire is
wound in a groove on a former the size
of a halfpenny in diameter and equal to
three in thickness. So far these are sup-
plied in values of 600, 10,000 and 25,000
ohms. A 600 -ohm sample was measured
and found to have a resistance of 646
ohms. The price is 2s. in each case. The
makers are the Climax Radio Electric,
Ltd., Haverstock Works, Parkhill Road,
Hampstead, London; N.W.3



Part XVI.-Resonance in Parallel Circuits.
By S. 0. PEARSON, B.Sc., A.M.I.E.E.

(Continued from page 24 .of previous issue.)

CONSIDERATION must now be given to another
kind of 'tuned circuit, differing in several ways
from the ordinary series or tuned grid circuit con-

sidered in the two preceding instalments. This is the
parallel type of tuned circuit wheie the condenser and
coil are connected in parallel with respect to the E.M.F.
applied to the circuit. The condenser is connected across
the coil and the alternating E.M.F. is applied to the ends

Fig. 1.--(a) Ordinary tuned anode circuit of high frequency and
(b) the equivalent simplified circuit.

of the circuit, that is, across it, and not introduced into
the closed circuit.

The commonest example of the parallel type of circuit
is afforded by the ordinary tuned anode high -frequency
intervalve coupling of a high -frequency amplifier valve,
as indicated in Fig. I (a), where L R C is the tuned
circuit. When an alternating voltage is applied between
the grid and filament of the valve, a corresponding volt-
age, several times greater than that applied to the grid,
is set up in the anode or plate circuit, and this drives
an alternating current between + H.T. terminal and the
filament of the valve, the circuit being completed through
the high-tension battery. The part of the circuit between
the anode and filament has a high resistance, being the
internal resistance (so-called impedance) of the valve
itself. Hence the complete anode circuit is electrically
equivalent to the simplified circuit of Fig. i (b) where
R. represents the valve resistance and E. the voltage
" generated " in the anode circuit by the action of the
valve. The D.C. voltage and current due to the H.T.
1,attery play no direct part and do not affect the proper-
ies of the tuned circuit.

JANUARY 8th, 1930.

From Fig. i (b) it is quite clear that no E.M.F. is
induced into the closed circuit, but that a voltage is
applied between the ends A B. Under these conditions
the behaviour is entirely different from that of the
series circuit or tuned grid circuit, and so before we can
deal intelligently with a tuned anode circuit and see what
factors make for the highest efficiency, it will be neces-
sary to investigate the general properties of the parallel
circuit.

Simple Parallel Circuit Without Resistance.
Consider a circuit such as that shown in Fig. 2 (a)

where a condenser of capacity C farads is connected
across a coil whose inductance is L henrys. An alternat-
ing voltage whose R.M.S. value is E is applied to the
ends A B of the circuit and thus drives a current through
each branch..

It will simplify matters a great deal to assume in the
first place that the coil has no resistance whatever, find
the conditions obtaining at resonance, and then con-
sider the effects of resistance afterwards. It should be
noted that for a parallel circuit the applied voltage is
common to all branches and a separate current flows
through each branch and can be calculated, if the voltage
is known.

So in our imaginary perfect circuit of Fig. 2. (a) the
current through the coil will be I, = 2 I-E amperes

72L
where 24L is the reactance of the coil in ohms, f being

Fig. 2.-(a) Parallel circuit assumed to possess no resistance.
(b) Vectors showing the phase relationships of the three currents

I,Ilandl2.

the frequency. This current I, lags behind the voltage
by a quarter of a cycle. In the same way the current
through the condenser branch will be I2 = 27fC x E

B 24
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amperes, whereI ohms is the reactance of the con-
24C.

denser. This current leads the voltage by a quarter of
a cycle. Hence if the line 0 E in Fig. 2 (b) represents
the voltage applied to the circuit, 0I, will give the current
in the coil, lagging by go°, and 04 the current in the
condenser branch, leading the voltage by 90°.

Now, since I, is a quarter of a cycle ahead of the volt-
age and I, is a quarter of a cycle behind, it follows that
the two currents are out of step by just half a. cycle-
that is to say, they are in exact phase opposition. This
means that whenever the current in the coil is flowing in
the positive direction, say from left to right, the current
in the condenser branch will be negative or from right
to left in the circuit, and vice versa.

These conditions of phase opposition are clearly por-
trayed by the sine waves of Fig. 3, and it is the existence
of this state of affairs that accounts for the peculiar
properties of the circuit. Note that each current is out
of step with respect to the voltage by a quarter of a cycle.
It means that the two currents I, and I, are always flow-'
ing in opposite directions
with respect to the external
circuit or source of supply,
and so partly neutralise
each other in the external
circuit if they are unequal.
Since the two current
waves are in direct opposi-
tion the resultant current I
taken from the source will
be simply the numerical
difference between I, and
I,. So I = I, - I2 amperes
or I2 - I, amperes, accord-
ing to which is the larger.

Conditions for Resonance.

O

2

//// TIME-,--

/ --E

Fig. 3.-Curves showing that the current 1/ in the coil is in direct
opposition to current 12 in condenser. Each current is out of step

with respect to the voltage E.Imagine now that the
frequenty of the voltage applied to the circuit is varied
from a very low value to a very high value. The current
I, taken by the coil is inversely proportional to the fre-
quency, whereas the current in the condenser branch is
directly proportional to the frequency. Hence as the
frequency is raised the current taken by the coil will start
from a high value and fall, whilst that taken by the
condenser will build up from a very low value to a high
value. This means that at low frequencies I, is greater
than I2 and at high frequencies I, is greater than I,.
Hence there must be one particular frequency for which
the currents in the branches will be equal, and this is
the resonant frequency of the circuit.

For complete resonance, then, we have I, -= I,, or

- . E x 27/C, whence (24)2
27ri =LC or f =2; N/ LC
cycles per second, being exactly the same as for the series
circuit considered previously.

The Oscillating Current.
Now, since the current I in the external circuit, drawn

from the source of supply, is equal to the numerical
B 25
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difference between the currents I, and I., in the branches,
and since these two are equal at the resonant frequency,
it follows  that when a circuit like this, having no resist-
ance, is tuned to complete resonance, it takes no current
whatever from the source of supply, because I, - I2 = 0.
Yet at the same time a considerable current, whose value
is I, = I,, will be flowing backwards and forwards round
the closed loop L C of Fig. 2 (a). It constitutes a true
oscillating current.

This might at first savour of the impossible. In
practice the condition cannot be fully realised, because
we cannot get a circuit without some resistance, but, as
will be seen later, it is actually possible to arrange a
circuit so that the current supplied to it is only a small
percentage of that oscillating round the closed loop. If
we could get a rtsistanceless circuit, however, a heavy
oscillating current would be produced as explained, with-
out any current flowing in or out at the ends of the circuit.

It might appear at first sight that we are getting energy
from nowhere ! But, of course, this is not the case, and
the explanation of the behaviour of the circuit is fairly
simple. It will be remembered that the average power

taken by a pure inductance
and by a condenser was
zero, and therefore once
the oscillating current has
been started, no further
energy will be required to
maintain it. This principle
can be very clearly illus-
trated by a simple mecha-
nical analogy : Suppose a
heavy pendulum is sus-
pended in a perfect
vacuum on a suspension
spring absolutely free from
losses. When once such a
pendulum has been set in
motion it would go on
swinging for ever without
being driven. There is

nothing to stop it. (In practice the small losses in the
suspension would cause it to come to rest after several
hours.) The same conditions exist in our imaginary
perfect circuit ; there are assumed to be no losses
whatever.

Oscillation of Energy.
Before considering a more practical circuit where

resistance, and hence energy loss, is present, we must
consider what is actually happening within the closed
circuit itself ; it is necessary to have a sort of mental
picture of what is going on. Although no energy is
coming in from the outside source it Must be obvious
that energy is stored within the fields of the coil and con-
denser at any instant, and that because nothing is coming
in or going out the sum of the energy stored in the mag-
netic field of the coil and in the electrostatic field of the
condenser must be a constant quantity.

Now the current round the closed loop is exactly a
quarter of a cycle out of step with respect to the voltage
across the circuit, and therefore when the current through
the coil is a maximum the voltage across the condenser
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is zero. Hence at this instant the magnetic field linked
with the coil will have its greatest intensity, and there
will be no lines of electrostatic force in the dielectric
between the plates of the condenser. This means that
the whole of the stored energy in the circuit is in the
magnetic field of the coil at the particular Instant con-
sidered, and the Condenser carries no energy at all. If
I. is the maximum value of the current, the energy
stored in the magnetic field is 1LI2m joules at an instant
when that in the condenser is zero.

Just a quarter of a cycle later the current
will have fallen to zero, .and the voltage
across the condenser will be a maximum,
and we find now that the whole of the
energy is contained in the electrostatic field
of the condenser, the magnetic field having
fallen to zero. If E. is the maximum value
of the voltage, the energy stored in,the con-
denser is -iCE2. joules, as explained in a
previous section.

Now as we have seen that no energy is
coming into the closed circuit, and neither
is any being lost as heat (heat can only be
generated in a resistance), it follows that
during the quarter of a cycle considered the whole of the
energy originally possessed by the magnetic field of the
coil has been transferred to the condenser, there being
no loss and . no gain. During the next quarter cycle,
when the voltage again falls to zero and the current
builds up to a maximum in thv opposite direction, the
energy is transferred back again to the field of the coil.
So every quarter -cycle there is a complete interchange
of energy between the coil and condenser. The whole
principle of action of a tuned circuit pivots on the fact
that the condenser is always giving up its energy when
the magnetic field is being established and is therefore
calling for energy, and vice versa. In a circuit tuned. to
resonance, then, energy is being oscillated backwards and
forwards between the coil and the condenser.

Comparison with Mechanical Oscillations.
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of a material body, and that the reciprocal of capacity
was compared with the stiffness or elasticity of a spring
(see page 6o.o, November 27th issue): Now if a weight
W is suspended on the end of a vertical spiral spring
rigidly fixed at the upper end, as shown in Fig. 4, and
if the weight is then pulled downwards a short distance
and released, it will continue to oscillate up and down.
If the whole contrivance were enclosed in a perfect
vacuum to eliminate air resistance, and if there were no
energy losses in the spring itself, the oscillations would
continue indefinitely without any further supply of

energy from an external source.. In a simi-lar,way the electrical oscillations in the re-
sistanceless 'tuned circuit maintain them-
selves, once they have been started, without
drawing any further energy from the source.

When the weight W is pulled down ini-
tially, energy is imparted to the spring in
extending it. When the weight is released
it is accelerated upwards by the pull of the
spring and energy is transferred to it from
the spring, being converted into energy of
motion, or kinetic energy. At the instant
the weight has reached its original posi-
tion it has acquired considerable velocity,

the whole of the energy having been given up
by the spring. Owing to its momentum the weight con-
tinues to move upwards and compresses the spring,
which now retards the weight until it brings it to rest
once more, and then accelerates it downwards again.
When the weight is at its highest or its lowest point
the whole of the energy is contained in the spring,

where the velocity is
greatest, the energy is all kinetic and within the weight.

It will thus be seen that the energy is oscillating back-
wards and forwards between the weight and the spring
in exactly the same way that the energy in the tuned
circuit oscillates between the condenser and the coil.

The formula for the frequency of oscillation of the
spring and weight is also of exactly the same form as
that for the resonant frequency of the tuned circuit.

It is here that a mechanical illustration will assist
materially in obtaining a clear conception of what is
occurring in the resonating circuit. It will be remem-
bered that inductance was likened to the inertia or mass

Swiss Amateurs.
Tile Radio Club of Zurich is transmit-

ting telephony tests on 42 metres from its
station HB9D at 33, Spyristr. on the first
and third Saturdays of each month be-
tween 13.00 and 20.00 G.M.T. and will
welcome reports from Great Britain. Our
Zurich correspondent, who sends this in-
formation, states that British amateur
stations as a rule are received there very
clearly, and he especially mentions G5JO,
an amateur station at Cambridge.

A Correction.
A correspondent has drawn our atten-

tion to an error in the call -sign of the

Fig. 4.-Weight and spring
arrangement for illustrating
electrical oscillations in a

tuned circuit.
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1 Erratum : The 9th line of column 2 on page 600 should
read :-" . . . that in the one case corresponds to S in the
other "

Transmitters'
. Notes.

Barcelona station, as printed, in our list
of short-wave broadcasting /stations on
page 595 of our issue for November 27th.
This should read EAR 25 instead of
EAJ '25; the latter was the call -sign of
the Malaga Broadcasting Station which
is now closed down. EAR 25 is con-
trolled by the Radio Club of Catalufia.

(To be continued.)

.New Call -Signs and Changes of Addresses.
G262 L. K. Winsor, 375, Hessle Rd., Hull.
G12KN B. M'Cann, 104a, Divis St., Belfast.
GUS H. W. Sadler, " St. Raphael," Anston Ave.,

Worksop, Notts.
G5CB Capt. K. Hartridge, 2, Westbourne Crescent

Mews, London, W.2. (Change of Address.)
G5DK J. S. Dykes, Thorncliff, Skelmorlie, Ayrshire.
G5VA J. Wright, 13, New St., Ball Green, Stoke-on-

Trent.
G5ZN P. Nicoll, 167, Tomorden Rd., Burnley,

Lancs. (Transmits on 7,146 kC. and
14,060-14,340 kC. and will welcome
reports.)

G610 T. Woodhouse -Rayner, 25, The Gardens,
London, S.E.22.

G6TZ W. R. Bottomley, Providence Electrical
Works, Luck Lane, Marsh, Huddersfield.
(Change of address.)
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Tests of the Marconi and Osram MHL4 and ML4 Valves.
The MHL4 as a Grid Detector.

WE have become accustomed to consider the leaky grid detector as a valve with an applied
anode voltage of but 60, capable of handling rather less than one volt (R.M.S.) signal

input. In these circumstances with the usual values of grid condenser and leak there has
been a certain amount of high -note loss. With 240 volts. H.T. and modified grid circuit
constants it is shown in the accompanying article that a valve such as the MHL4 when used
as a grid detector can accept quite large inputs and give an output of a quality better than
the best that the anode rectifier can produce. For local station reception where loading of
the input circuit is of little consequence this new form of detection should be of great interest.

N The Wireless World for Janu-
ary 26th, 1927, there appeared
a review of the Marconi and

Osram K.L.i valve, which was the
first indirectly heated mains valve
that was introduced in this country.
It was nearly a year before any
competitor appeared to challenge its
position as the only valve suitable
for heating from alternating -current
mains. We were therefore particu-
larly interested in being able to
examine the latest indirectly heated
valves of the Marconi and Osram
Companies.

The new series consists of four
valves in all, one of which is a
screen -grid valve, the other three
being triodes of varying amplifica-
tion factors. The two that we have
had under examination are the low -
and medium -impedance triodes,
known as the ML4 and the MHL4
respectively. The description of the
valve is not arbitrary, but expresses
its functions ; M stands for " mains,"
L and HL indicate low and medium
impedance, while 4 is the voltage
required for the heater, at which
voltage the current drawn is one
ampere, the modern standard con-
sumption for valves of this general
type. Since the ampere in question
comes from the mains, there is no
need to attempt economy in, con-
sumption, with the result that the
valves have a higher efficiency than
is usual with battery -heated valves-
a desirable feature which is accen-
tuated by the fact that, as the emit -
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ting surface does not carry current,
it is at the same potential through-
out its length. The whole of it-
and not, as in battery -heated valves,
a part only-is therefore effective in
providing electrons for the plate
circuit.

Construction.
Perhaps the most noticeable fea-

ture about the valves of this series,
as compared with other mains
valves, is their small size. Most
A.C. valves are very decidedly larger
than those intended for battery
operation the Marconi and Osram
M valves are larger than the HL 6io
of the same make, but smaller than
the DE5A. A second unusual fea-
ture is the material of which the
plate is made ; this is not the sheet
of metal that we have become accus-
tomed to expect, but a piece of metal
gauze instead. We suspect that this
is meant to keep the grid of the valve
cool, and so to help. towards pre-
venting grid emission, which is
always difficult to avoid in mains
valves. If this is the purpose of the
gauze plate, it has achieved its ob-
ject ; no one of the four separate
valves examined showed any reverse
grid current, though half *a micro-
ampere would have been easily de-
tected with the instrument used. The

-absence of reverse grid current also
shows the valves to be absolutely
hard.

The ML4.
The ML4 valve is modestly de-

scribed as a " general-purpose

valve, but as it has an impedance
of no more than 3,000 ohms, and
will run quite happily with a plate -
current of 19 milliamps. at Zoo
volts, we feel that this description
errs on the side of understatement.
In a battery -heated series, such a
valve would probably, be called a
" super -power " valve ; it is ade-
quate to run a moving -coil loud
speaker at quite respectable strength.
If greater power is needed, the ML4
may be followed by a valve of the
LS5 class, for which it will easily
provide the very large grid swing
required.

The maker's rating of the valve is
as follows :

A.C. resistance .. . 3,000 ohms.
Amplification factor . . 6
Mutual conductance .. 2.0 mA. per volt.

(Measured about anode volts 100, grid volts 0.)

Both the samples we tested, which
were practically identical, had the
stated mutual conductance, but were
a shade, lower both in A.C. resist-
ance and in amplification factor than
the rated figures. The deviation is
too small to signify, and low imped-
ance is a virtue in a valve rather
than a vice. Curves, on a large
scale, are given for one of the valves,
and the best working conditions, as
determined from these, is very close
to the suggestions made by the
makers on their instruction .sheet.
Taking their advice, and adjusting
the grid -bias to provide the current
they mention- as desirable for each
value of plate voltage, we should
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New Method of Detection Using A.C.
Valves.-

suggest the following working con-
ditions :-

Anode
Voltage.

100
120
160
200

Grid Bias.
10* v.
12 v.
19 v.
23 v.

Anode
Current.
10 mA.
13 mA.
16 mA.
19.5 mA.

At the full 200 volts, the maximum
anode voltage permitted, the valve
will provide about three-quarters of
a watt of undistorted power for the
loud speaker. In watts this does not
sound much, but it makes noise
enough, when a reasonably sensitive
speaker is used, to make conversa-
tion difficult in an ordinary room.

In addition to its possibilities in the
output stage, the ML4 may be used
as a detector or as a low -frequency
amplifier. Supplied with very
strong signals (about 15 to 20 volts
R.M.S.) it would make a first-
rate anode -bend detector for a

MARCONI AND  OSRAM
ML4

36 1 1 1 1

S32 Arlf.kTAETR4V.w
cc

1.0

w
28

7.1

2 1--
2 -1.

2. 6.Fz
w e
°° 1600
w 12. A
z
< AM8

4

-28 -24 -20 -16 -
GRID VOLTS

2 78 -

Grid voltage -anode current character-
istics of the Marconi and Osram ML4
valve. Grid current starts at minus 0.4
grid volts. The measured A.C. resis-
tance and amplification factor were 2,600
ohms and 5.2 respectively, giving a slope

of 2.0 mA per volt.

" quality " receiver. If followed by
a transformer it would give very
adequate reproduction of low notes,
though it would be necessary to ar-
range a resistance- or choke -feed to
prevent the heavy plate current from
passing through the primary. The
same precaution would be required
if the valve were in use as a low -
frequency amplifier.
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The MHL4.
The maker's rating of this valve

is as follows :-
A.C. resistance .. 8,000 ohms.
Amplification factor
Mutual conductance .. 2.0 mA. per volt.

Both the valves tested had a
higher mutual conductance than the
nominal value, the amplification
factor being a shade lower, and the
A.C. resistance a good deal lower
than stated. Curves are reproduced
herewith to enable the anode current
at different voltages to be estimated.
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Measured characteristics of the Marconi
and Osram MHL4 valve. Grid current
starts at minus 0.75 grid volts. The
A.C. resistance is 6250 ohms and the
amplification factor 15, giving a slope of

2.4 mA per volt.

This valve is a very welcome ad-
dition indeed to the range of mains
valves, for it fills a gap that has
long been in existence between the
high -impedance and the low -imped-
ance mains valves. It is particu-
larly suited for use as a rectifier,
whether on thr anode -bend or leaky -
grid principle, and is equally ser-
viceable either with resistance or
transformer coupling in the low -fre-
quency amplifier. Once again, a
transformer should be resistance -fed
unless its primary is capable of re-
taining a high inductance with some
eight or ten milliamps. passing
through it. In a resistance ampli-
fier the. MHL4 should combine good
amplification with very perfect re-
production, especially of the high
notes. A resistance of some 20,000
ohms is suggested as suitable for this
purpose.
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In the course of a recent conver-
sation with, 1VII. Denman, who is
designing a new demonstration
.receiver for the -Science Musetkm,
we were shown some rectification
curves of a somewhat similar valve.
We were therefore interested to
examine the suitability of the
AIHL4 for use as a distortionless grid
rectifier. A' curve connecting input
A.C. voltage with rectified output
voltage is given herewith, and it will
be seen that this curve is most'
gratifyingly straight over most of its
length. With an input of 2.75 volts
(R.M.S. signal voltage) rectification
introduces no harmonics whatever
until the modulation approaches 8o
per cent., and the output of rectified
signals, on average modulation, is
in the neighbourhood of 8 volts or
so. This implies a quality better
than the best that the anode rectifier
can give ; the diode rectifier itself,
which is taken as the standard for
quality, can do very little better.
The conditions under which the
measurements were made is given in
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The distortionless curve of the MHL4
valve used as a " power" detector working
on the leaky -grid principle. The circuit
constants are given. The anode current
is 14 mA. and the change in current on
tuning in the signal is 2 mA for optimum

rectification.

the figure, so that immediate use
may be made of the data by those'
who may be interested. The com-
paratively high anode current (14
milliamps.) would be hardly likely
to shorten the life of the valve, since
its maximum watts dissipation is 4.
In any case the writer proposes to
use it in a set destined for local -
station reception.

13 28



JANUARY 8th, 1930. WfiTsiligo@
%Rid.

,14

-,DROADCAST IGRANIC

NEUTROSONICLICIES y
\ SHORT WAVE

V\ ET

A Successful Application of the Superheterodyne Principle to
Shortwave Reception.

THERE is nothing essentially novel in the idea of
applying the superheterodyne principle to short-
wave reception: in the days when direct H.F.

amplification below boo metres was attended with con-
siderable difficulties, the superheterodyne was employed
to convert the incoming frequency to a value which
would be successfully amplified with known methods.
Although we have solved the problem as far as the No-
po-metre band is concerned, H.F. amplification on
wavelengths below ioo metres stands much in the same
position as did the No-po-metre band, say, five years
ago. It is therefore only logical to apply the super-
heterodyne principle until such time as we can obtain
stable H.F. amplifications of ioo per stage or more
below zoo metres.

It is one thing, however, to decide that this principle
is desirable in theory, and another to put it into prac-
tice. Those who have had practical experience of recep-
tion below ioo metres will appreciate that it is extremely
difficult to control the very high frequencies involved.
The smallest stray capa-
cities afford an excellent
path for currents of the
order of ro,000,000 cycles,
and it is exceedingly diffi-
cult to prevent these wan-
dering into the inter-
mediate amplifier and
other places where they
are unwanted, particu-
larly when a part of the
receiver is itself oscillating
at a frequency close to that
of the input. In the
Igranic set all these vari-
ous frequencies would ap-
pear to be well under con-
trol,_for the set functions
rationally down to 15
metres, and is as easy to
control as a broadcast
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receiver. There is a notable absence of hand capacity
and " threshold howl " near the oscillation point
occurs only in the last few degrees of the lowest wave-
range.

Advantages of Aperiodic Aerial Circuit.

The circuit employs six valves in all with 4 -volt fila-
ments. The first, a P.M.14 screen -grid valve, performs
the dual function of H.F. amplifier and aerial coupler.
It will be seen from the schematic circuit of Fig. i that
the input voltage from the aerial is developed across a
high -frequency choke H.F.C.i between grid and fila-
ment of the H.F. valve. The resonant frequency of
this choke is well above the longest wavelength the set
is designed to receive, and the aerial circuit is therefore
aperiodic throughout the whole range of the set (12.5
to 7o metres). Obviously, the voltage developed across
the choke is much less than would be obtained with a
tuned circuit, but this is compensated for by the ampli-
fication of the screen -grid valve. The input to the first

detector is therefore about

TO I E

AMPLIFIER

LT.-

Fig.1.-Schematic diagram of connections of the first two valves
In the Igranic Neutrosanic Short Wave receiver.

the same as would be ob-
tained with a good tuned
circuit, but the choke -
valve coupling has three
distinct advantagps over
the more Convenient
method.

It is well known that
harmonics in the aerial
system are a frequent
source of trouble in short-
wave reception. In the
conventional reacting de-
tector - L.F. set these har--
monies are one of the
causes of blind spots
where an abnormal degree
of reaction is required to
produce oscillation. The
consequences in the case
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of a superheterodyne would be even more serious, as
the aerial load would damp out the local oscillator,
and if the power of the latter were increased to over-
come this difficulty, the oscillations would be too strong
for efficient reception at other parts of the wave -range.
In the Igranic set the screen -grid valve, with its low
residual capacity, acts as an effective screen between
the aerial and the oscillating detector, which is thus in-
dependent of variations in the aerial load. This arrange-
ment confers the further advantage that the length of
the aerial can be increased almost indefinitely without
loading the set in any way.' In addition, radiation due
to the local oscillator is reduced to a minimum, and,
finally, a tuning control is eliminated, thus producing a
one -knob set.

The single Indigraph dial and three -vane condenser
tunes the anode circuit of the screen -grid valve, which
is virtually the grid circuit of the combined first detector
and oscillator. To this coil is coupled the reaction coil
in the plate circuit of the detector. Both coils, which
are of the standard Igranic plug-in type, are mounted
in a two-way coil holder,
the reaction coil being fixed
and the anode coil variable
through a slow-motion con-
trol on the front panel.
Little change in the coupling
between the two coils is
necessary, however, and the
setting is maintained over
the greater part of each
waveband. Four changes of
coils are necessary to cover
the full range of the set (12.5
to 70 metres) and there is
:onsiderable overlap between
the wavebands associated
with each pair of coils.

The oscillator and first de-
tector (PM3) is followed by
two intermediate -frequency
amplifiers (PM3A) associated
with a standard Igranic I.F.
unit as used in Neutrosonic
sets designed for ordinary
broadcast reception. In the
set submitted for test the
measured wavelength of the
I.F. amplifier turned out to
be 6,25o metres. At first
sight this would appear to be
an unnecessarily high figure,
having regard 'to the low
wavelengths received. It has one advantage, however, in
that two reception channels for any given station are not
more than two or three degrees apart on the tuning dial
and there is much less confusion in tuning than would
otherwise be the case. The cost of the set would also
have to be increased if a special amplifier of lower wave-
length =were introduced.

Reaction is introduced in the I.F. amplifier by means
of a small variable condenser on the front panel. The
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advantage of applying reaction in the fixed frequency
amplifier is obvious ; it is practically unaffected by alter-
ations in tuning and the reaction setting need not he dis-
turbed over wide sections of the tuning dial. There is also
a volume control associated with the I.F. amplifier which
takes the form of a high -resistance potentiometer in the
grid circuit of the first I.F. valve.

Hints on Operation.
The second detector (PM3) is followed by -a type " J "

Igranic L.F. transformer feeding into a PM254 power
output valve. The loud speaker is connected directly in
the plate circuit and the volume is such that phones are
unnecessary even when receiving the most distant
stations.

The tuning is delightfully simple when compared with
the usual reacting detector-L.F. short wave set. Having
set the reaction control it is possible to go practically all
round the dial, either with the receiver just oscillating for
C.W. signals or just off the oscillation point for telephony.
American stations have been picked up in this way with-
out heterodyning the carrier wave at all. Right at the bot-

Igranic Neutrosonic Short Wave chassis removed from the cabinet. Note the I.F. amplifier
unit and metal screen behind the tuning condenser. The short-wave plug-in coils have been

removed to show the H.F. chokes associated with the aerial and screen-grid valve circuits.

tom of the wave -range, between 12.5 and 15 metres,
there was a suggestion of threshold howl in the particular
receiver tested but elsewhere the reaction control was
smooth and free from backlash. The only precaution
when tuning is to see that the first detector is kept in a
continual state of oscillation. With the I.F. amplifier
oscillating the detector oscillations may cease without be-
ing noticed as the I.F. amplifier may be already produc-
ing the breathing noise characteristic of oscillation. It
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Broadcast Receivers.
was discovered in testing, however, that long -wave C.W.
stations, due to direct pick-up in the I.F. amplifier, could
be heard in the loud speaker when the first detector
stopped oscillating. Normally these stations are inaudible,
so that this effect is a useful reminder that the oscillator
coupling must be increased. One soon learns the best
average coupling for each pair of coils, however, and the
" oscillator " knob needs adjustment only when coils are
changed.

It would be impossible to give a complete list of
stations received. On the two middle ranges there is a
station-either C.W. or telephony-every two or three
degrees oh the dial and on each of the remaining two
ranges there is enough material for several evening's
work. The American end of the transatlantic telephone
comes in well at all times of the day and night on one or
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other of its alternative wavebands and the Eindhoven
and German transmitters are always reliable.  An evening
was devoted to American broadcasting and six stations
were logged at good loud speaker strength, including
2XAF, 2XBA, 3XAL and 8XK, the last two at full bore.
The modulation from any of these stations could be easily
found without once allowing the I.F. amplifier to go into
oscillation.

As a result of more than a week's experience with this
set we are of the opinion that it is definitely superior to
any short-wave receiver having the conventional re-
acting detector circuit so far tested both on the score
of range and ease of control. The price in oak, includ-
ing valves, coils and royalties, but excluding batteries
and loud speaker, is X28 and the makers are The
Igranic Electric Co., Ltd., Bedford, and i47, Queen
Victoria Street, London, E.C.4.

Picture I eception in the Airs
German Tests with the Fultograph.

0F what value are wireless pictures to the aeroplane
traveller? This is the question that the Luft-
hansa Company, of Berlin, recently set itself to

answer, and the success of the experiments conducted
is indicated by the announcement that it is intended to
equip the company's machines with picture receivers
for the reception of weather maps and aerodrome plans.

The aeroplanes are already furnished with up-to-
date wireless apparatus-both for telegraphy and tele-
phony-but there are grave limits to the amount of infor-
mation which can be conveyed in a hurried Morse
message or telephone con-
versation, especially in
emergencies, and the new
opportunities presented by
the transmission of a picture
or map capable of telling a
long story at a glance are
not to be neglected. It
often happens that when a
pilot encounters a storm belt
he is quite ignorant of its
extent and shape, and a
blind attempt to fly round
it may end in disaster.
Here is a case in which ' -a'
chart transmitted from the
nearest meteorological sta-
tion can be vitally useful.
Again, during wet weather
aerodromes may be flooded,
or marshy patches may de-
velop on which it would be
unsafe to land. A picture
transmission will at once in-
dicate to the pilot what
parts of the ground are still
available.

The recent experiments
were carried out on a
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Lufthansa aeroplane in co-operation with the German
branch of the Fultograph Company. The apparatus on
the experimental plane consisted of a Fultograph with
built-in rectifier, a type which has been on the market
since the Berlin Wireless Exhibition. Use was made of
the Telefunken receiver already installed in the aero-
plane, but it is intended later "to fit a special picture
receiver designed for aerial service.

It is interesting to note that the operator finds it
necessary to adjust the receiver from time to time to
suit the direction of movement of the aeroplane with

The Fultograph receiver in use in a Lufthansa aeroplane. To prevent spilling, a sponge soaked
in potassium iodide solution was employed in the experiments. On the right is the Telefunken

transmitter and receiver.
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Picture Reception in the Air.
respect to the transmitter. The Lufthansa aeroplanes
are nearly all fitted with aerials consisting of a single
wire let down from the machine, so that the aerial is
inclined in a direction opposite to that of flight, and
its direction with regard to the transmitter is always
varying. This fact will have to be taken into considera-
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The experiments are primarily concerned with the ultra -
short waves, which the Lufthansa Company are especi-
ally anxious to introduce into their service on account
of the very light weight of the apparatus involved.
Tests have already been carried out on the Berlin -
Konigsberg air route, but unfortunately they have not
yet pointed to the possibility of establishing a twenty -

A sketch map transmitted to an aeroplane to indicate that a portion of the aerodrome was flooded and unsuitable for landing
purposes. The original is shown on the left and the map as received on the right.

tion in designing the new picture receiver for aeroplanes.
Another field of research is being explored by the

Lufthansa Co., viz., the use of short waves for aerial
telegraphy and telephony. In this work the company
is being aided by the combined firms of Telefunken and
C. Lorenz, with the assistance of Professor Esau, of
Jena, and the German Air Traffic Research Institute.

NEWS F
Meetings Twice a Week.

The Kentish Town and District Radio Society
commenced its new session on January 7th.
New members are heartily welcomed. Meetings
are held at 8 p.m. on every Tuesday and Friday
at the Carlton Road Schools, Kentish Town,
N.W. On Tuesday, January 14th, a lecture with
lantern slides on the " Screened Grid Valve,"
prepared by the Marconiphone Co., Ltd., will
be delivered. This will be the first of a series
of three lectures. The Society caters both for
novices and advanced amateurs. The keenness
of its members can be gauged from the fact
that bi-weekly meetings were held throughout
the summer months. All enquiries should be
addressed to the Hon. Secretary, Mr. A. H.
Sartain, 40, Harrington St., Regents Park, N.W.

0000
All About Mains Sets.

Mains units and their use with wireless re-
ceivers was the subject of a lantern lecture
given by the Marconiphone Co. at a recent meet-
ing of the Tottenham Wireless Society. Early
difficulties met with in the design and satis-
factory operation of mains sets, particularly
in respect of the filament heating, were dealt
with, and interesting details were given regard-
ing the latest types of all -electric receivers.
The lecturer gave valuable hints on the most
suitable voltages and adjustment of grid bias.

Hon. Secretary, Mr. W. B. Bodemeaid, 10.
Bruce Grog, Tottenham, N.

0000
Mains Operation.

" Operation from A.C. Mains " was the title
of a lecture given by Mr. Youle, B.Sc., A.C.G.I.,

sl

four-hour service. More recently attention has been
turned to the Liibeck-Travemiinde route, and a short-
wave wireless equipment has a Romar
aeroplane. The results of these tests have not yet been
published, but it is understood that the ultra -short waves
are likely to prove of real value for aircraft navigation.

F. N.

OM THE CLIC
A.M.LE.E., of the Marconiphone Co., at a recent
meeting of Slade Radio (Birmingham). Com-
mencing with the question of H.T., the lecturer
gave useful information regarding rectification.
valves, chokes, and smoothing circuits. The
question of L.T. was next explained, and details
were given of A.C. mains, valves, etc. A con-
vincing demonstration was given of a Marconi
four -valve set and moving -coil speaker, together
with a new gramophone pick-up.

The Society offers exceptional facilities to
those interested in wireless, and full information
may be obtained from the Hon. Secretary, 110,
Hillaries Road, Gravelly Hill, Birmingham.

0000
Pick-ups on Trial.

A fascinating demonstration of various types
of electrical pick-ups took place at the recent
annual general meeting of the Croydon Wireless
and Physical Society. Members formed the
" jury " for the evening, and the results were
interesting and:instructive.'

The next meeting will be held on the 20th
January, when Mr. A. J. Webb will give a
lecture on selectivity.

Visitors are heartily welcomed to the meetings.
Particulars regarding membership may be ob-
tained from the Hon. Secretary, Mr. H. T. P.
Gee, Staple House, 51-52, Chancery Lane, W.C.2.

0000
The Siemens Film.

A combined meeting of the Whitgift Middle
School Wireless Society, the Thornton Heath
Radio Society, and the South Croydon Radio
Society will be held in St. Paul's Hall, Thornton
Heath, on January 28th, when a cinematograph

S.
film dealing with Messrs. Siemens' products will
be the chief feature..

All wireless enthusiasts will be welcome.0000
Society Offers to Help.

That highly controversial question, the separa-
tion of 2LO's two wavelengths, was the subject
of an open discussion at a recent meeting of
the South Croydon and District Radio Society.
Views on the subject were not lacking, for
many members had them to air, and it soon
appeared that the two transmitters were quite
capable of being separated, but with precisely
what type of set was debatable.

It was realised' that the ever present " man -
in -the -street " might be in difficulties, if he did
not possess a stage of high -frequency amplifica-
tion. The majority of speakers agreed, however,
that without a high -frequency valve it was still
quite easy to perform the divorce of the two
wavelengths, but then attention must be paid
to the coils and tuning arrangements if reason-
able results were to be expected. Some speakers
insisted that at least two stages of high -
frequency would be necessary:

The Hon. Secretary, Mr. E. L. Cumbers, 14,
Campden Road, South Croydon, said that the
Society was only too eager to get in touch with
Croydon's wireless set owners who were troubled
by the problem of selectivity, and he felt cer,
tam that as a result the Society could help
them not a little. Indeed, he concluded, it was
for matters such as this that the Society existed,
and it was essentially its duty to do all it
could to ensure that the " manin-the-street "
received his, alternative programme without
trouble.
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By Our Special Correspondent.

The Dominions and Empire Broadcasting.-" Go Home and
Everybody.

New Stimulus to Empire Broadcasting.
How much longer is 5SW to be known

as the " experimental short-wave, trans-
mitter " ? Possibly the project for a per-
manent Empire broadcasting station will
receive a fresh impetus on January 21st,
when the speech of His Majesty the King
at the International Naval Disarmament
Conference will be sent out from Chelms-
ford primarily for reception throughout
the Empire.

0000
Cash from the Colonies ? -

The B.B.C. can, I think, be spared
any further criticism in the matter of
Empire broadcasting, as the question is
now in the hands of the Colonial Office.
I understand that the Dominions and
Colonies are now being canvassed for con-
tributions towards defraying the ex-
penses of a permanent service. His
Majesty's speech will thus come at an ap-
propriate juncture; the Dominions are
sure to make a determined effort to hear
it (as well as the speeches of the Domin-
ion representatives on the Conference),
and the degree to which 5SW -can make'
itself heard on this occasion may directly
affect the financial enthusiasm of its
audience. coca
Pre -breakfast Enthusiasm.

American keenness over the transmis-
sion is illustrated by the news that the
National Broadcasting Company of
America is arranging to relay the, speeches
through its chain of stations despite the
fact that New York will hear the event
at 6 o'clock in the morning !

0000

Regional Developments in 1930.
Several promising developments on the

technical side should occur before we
sing dirges for 1930. Everybody knows
that twin programmes are to be expected
from Brookmans Park, but nobody (no,
not even the Chief Engineer himself)
knows when.

After London Regional the next
regional station to be officially constituted
as such will be Daventry, the Midland
Regional. The Northern Regional. at
Slaithwaite will begin testing by the
autumn, but before then constructional
work will have begun on the Scottish sta-
tion at Falkirk and a site will have been
chosen for the Western Regional in the
Cardiff district.
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" Go Home and Listen."
I have already referred to the embar-

rassment of the Savoy Hill Programme
Department when faced with an appeal
for specially brilliant programmes in
National Wireless Week, which begins on
Sunday next, January 12th. The pro-
gramme people felt it necessary to explain
that all programmes nowadays are bril-
liant, so why gild the lily, etc. How-
ever, prodigious tearing of hair and burn-
ing of midnight oil have produced a bill
of fare which is admittedly above the
ordinary standard, and I would recom-
mend everybody to follow the slogan of
the week, viz., " Go Home and Listen."

0 0 0 0

'An Appetising Menu.
Among the coruscating items must be

mentioned the appearance of Madame
Suggia in a 'cello recital from 2L0, 5XX

FEATURES FOR NATIONAL
WIRELESS WEEK.

London and Daventry (5XX).
JANUARY 13TH.-'Cello recital by Suggia.
JANUARY 15Th.-" The Wrecker," play

adapted from " R.L.S."
JANUARY 16m.-The Toast of " The Im-

mortal Memory of Sir Walter Scott,"
proposed by Rt. Hon. Stanley Bald-
win, relayed from Edinburgh.

JANUARY 17m-symphony Concert relayed
from Queen's Hall.

JANUARY 18TH.-Running Commentary on
Rugby Football Match, Wales v. Eng-
land, S.B. from Cardiff.
Daventry Experimental (5GB).

JANUARY 12TH.-OratoriO programme.
JANUARY 16TH.-" Helmet and Haver-

sack," a Page of Military -History.
JANUARY 17TH.-" As You, Choose,"  a

seasonable Pantovue by - Robert
Rutherford.

Cardiff.
JANUARY 13TH.-" Mists of Sedgemoor,"

story of the Men of the West, by
Dorothy Champion and David Thorn-
ton.

Manchester.
JANUARY 13TH.-" Cousin Sarah's Quilt,"

a play of Lancashire life, by
Florence Bone.

Glasgow.
JANUARY 14TH.-Folk Music of Caithness,

Orkney and Shetland and Scottish
Country Dances.

Belfast.
JANUARY 13TH.-COneert of First Prize

Winners, North of Ireland Bands
Association.

.and other stations on Mon day at
10.15 p.m. Those to whom radio drama
appeals should not miss " The Wrecker "

-a

5T

Listen." --Something for

on Wednesday, a work in which Robert
Louis Stevenson and his stepson, Lloyd
Osborne, collaborated. And on Thurs-
day we are to have " The Immortal
Memory of Sir Walter Scott," toasted by
the Rt. Hon. Stanley Baldwin at the
.dinner of the Sir Walter Scott Club in
Edinburgh.

0 0 0 0

Something for Everybody.
A first-class symphony concert from

the Queen's Hall, with Szigeti as solo
violinist, the veteran Sir George Henschel
singing to his own accompaniment, and
two microphone appearances of Gracie
Fields are among the additional attrac-
tions. So why stay out-of-doors?

0000
That New Year Broadcast.

Once again the B.B.C. " went all out "
in its New Year celebrations. The idea
of touring European cities was a good
one, and was well carried out in spite of
atmospherics. True, we had only a cough
or two from Bratislava, but a cough
from Eastern Europe is better than a
paroxysm in the B.B.C. talks studio.

I listened to the " Grand Good Night,"
or rather, part of it, via Hilversum.
Eventually our Dutch friends gave up
struggling with an alien tongue and
broadcast orchestral music on their own
account.'

0 0 0 0

Where Opportunity Counts.
America's latest record is that of a

woman who listened to broadcasting con-
tinuously for " more than five days." If,
the B.B.C., could be persuaded to broad-
cast continuously, the American record'
would probably be broken by the licence -
holders of Aberdeen.

0 0 0 0

Things we Want to Know.
Whether Big Ben is developing a bigger

crack, or whether a new microphone is
needed.

0000

" Burns Nicht."
This year Mauchline will again be the,

stage for the broadcast celebration of the
poet's birthday on January 25th. Instead
of in Poosie Nansie's Inn, the microphone
will be installed at Mossgiel Farmhouse,
outside the town, in which Burns wrote
some of his best works. The celebrations
will be broadcast from all stations except
5GB.
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A Gas.filled Full wave Valve with Remarkable Regulation Curve.
By E. R. DIETZE.

NE of the features of the Berlin' Wireless Exhibi-
tion was the great number of mains -operated
receivers and power -amplifiers as compared with

those operated from batteries. The latter have prac-
tically disappeared altogether from the German market.
One of the reasons for the great popularity of the
entirely mains -operated set is, of, course, the fact that
throughout Germany the mains are standardised to a
far greater extent than in England, where any number
of different A.C. and D.C. voltages exist, where even
the cycles of the A.C. mains are not standardised, but
vary between 25 and too cycles. Also, there are still
large stretches of country without any electric power
supply whatever, such stretches, however, being com-
paratively rarer in Germany. On the other hand, the
development of efficient and inexpensive battery elimin-
ators for the mains operation of receivers, power -ampli-
fiers, and radio -gramophones, has been greatly facilitated
by the fact that a certain type of full -wave rectifying
valve of the gas -filled variety possessing most remark-
able characteristics has been available for some length
of time.

The Rectron valve, under which name it is known
in Germany, is filled with
a mixture of rare gases
and mercury vapour at
low pressure. The effect
of the mercury vapour is
to keep the internal resist-
ance of the valve as low
as possible. It is this neg-
ligible internal resistance
which is the outstanding
feature of this valve, so
that the rectified D.C.
potential is to all practical
purposes the same even'
when the load on the
valve changes by as much
as ioo per cent. Natur-
ally, this property is of
great value in the design
of battery eliminators ; for instance, the pot winding
of a moving -coil loud speaker may be energised from
the rectifier supplying the high tension to the receiver
if thought fit, without the potential dropping to any
serials extent, or, in the case of the pot winding being
disconnected, rising to a value liable to harm the valves
in ti e receiver. Another great advantage is the neg-
ligible loss of energy across the internal resistance of
the rectifier valve, which is quite a considerable per -
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Fig. 1.-Regulation curves for different shunted capacity. With
6 .mfds. there is little change in potential at the terminals of the
filter when widely different loads are applied. With no capacity

the regulation curve is better still.

centage of the D.C. wattage delivered in the case of
the more usual rectifier of higher internal resistance.
Incidentally, of course, the valve is capable of handling
very large power without undue development of heat,
even although the electrodes are very small.

A full -wave rectifying valve of this design yielding
120 watts D.C. is no larger than an ordinary receiving
valve of the super -power type. The most remarkable
property of all, however, is that the same valve may
be used for both -low-tension work up to more than one
ampere and high-tension work up to 500 volts, accord-
ing to the A.C. potential applied to the plates. This
makes it possible to combine an L.T. charger with an
H.T. battery eliminator by simply changing over the
plates of the valve to a low-tension winding on the
mains transformer and applying the rectified potential
to the L.T. accumulator on switching off the set. All
these properties, of course, are the natural result of
the negligible internal resistance of the valve due to the
mercury vapour present.

Low Internal Resistance Due to Mercury.
Considering this, it is remarkable that this valve is

as suitable and as reliable
for high-tension work as it
has proved itself to be, the
largest of these valves at
present available handling
1,200 volts and 300 mA
of D.C. output with ease
and safety. A complete
range for all low- and
high-tension requirements
is available, including
heavy-duty types yielding
28o watts at 22o volts. A
special type is manufac-
tured with three or six
plates to rectify three- or
six -phase A.C. without the
use of a transformer,
yielding 28o or 56o watts

of D.C. at 220 volts. The price of these valves com-
pares favourably with those of other valves, and thus
they have become very popular in Germany, especially
for medium- and high -power work in large receivers,
power -amplifiers, and radio -gramophones, where their
use is a standard practice.

The conventional full -wave rectifying circuit is used
for this valve. It possesses a filament heated at about
1.8 volt and taking about 2.5 amperes. The filament
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A New Rectifying Valve.-
glows at- a very dull red, and is extremely substantial,
as its low resistance indicates, and therefore has a very
long life. In fact, the life of these valves is only ter-
minated by their vacuum reaching a degree of " hard-
ness " at which the glow -discharge can no longer be
effected and maintained in the usual way. The glow of
the filament has the effect of evaporating the mercury,
which is present for the greater part in liquid form when
the valve is cold, due to the comparatively low vacuum
and high gas pressure in the valve. The mercury then
evaporated reduces the internal resistance and assists the
glow -discharge taking place.

It would, therefore, seem advantageous to apply A.C.
potential to the plates and heat the filament for several
seconds before applying the load to the rectified poten-
tial, and this is borne out in practice. The life of the
valves is considerably prolonged if this precaution be
taken, especially if the load is near the maximum capa-
city of the valve. The average life of the valve under
such conditions is in excess of a thousand hours, which

N designing this instrument the makers
I kept in mind two salient points :
(1) the attainment of a high standard of
quality in the reproduction of both radio

- and gramophone records, (2) the mainten-

General view of the Clarith radio -gramo-
phone, showing simplified control panel

and moving coil loud speaker grille.
13 35

51

is a very good figure for a gas -filled valve of this design.
Momentary peaks of load up to three to four times the
normal maximum, such as would be brought about by
accidental short-circuits, etc., can be sustained without
" backlashing," which is the inevitable result of con-
tinuous overloading and applying maximum loads with-
out first heating up the filament, especially in a valve
of such low internal resistance working at potentials of
several hundred volts.

Fig. i shows a series of curves taken of the D.C. out-
put potential in relation to the load for different reser-
voir condensers. Especially the curve taken of the valve
alone without any reservoir condenser shows scarcely
any potential drop whatever with the rising load, the
result of the extremely low internal resistance.

The development of this valve, largely due to Dr.
Spanner, has been of the greatest importance for the
mains -operation of sets in a simple and economic way,
and has supplied mains -operated apparatus with a
source of H.T. of such " elasticity " as to compare quite
favourably even with an H.T. accumulator.

THE CLARITH
RADIO -GRAMOPHONE.

ante of engineering standards of robust-
ness and reliability in manufacture and
testing.

The accompanying photograph of the
interior of the set shows that there is no
suggestion of the delicate scientific toy
about the amplifying equipment. The
layout and massive quality of the com-
ponents are reminiscent -rather of transmit-
ting practice.

The amplifier, which is common to both
radio and gramophone pick-up circuits, is
assembled on the base platform, which is
metal covered. There are two trans-
former -coupled stages, the output valve
being an AC/P1 capable of an undistorted
output of 1,000 milliwatts,.which is suffi-
cient to drive the moving coil loud
speaker at full volume. ,

Indirectly heated valves are used .in
both the A.C. and D.Q. models. In the
A.C. model illustrated H.T. is derived
through a Mazda S.P.42 (LIU-60/260)
full -wave rectifier, while the laud speaker
field is energised from a Philips P.506
full -wave rectifier.

The moving coil loud speaker is also
mounted on the base platform in a posi-
tion coinciding with the aperture in the
cabinet. The diaphragm is of the corru-
gated type which automatically adjusts its
effective diameter to the frequency
applied.

The radio unit and control panel, which
is wired aig a separate unit, is mounted
immediately above the loud. speaker. and
is linked to the amplifier through cleated
leads running down the side supports.
A leaky grid detector in conjunction with
a dual range reacting tuner unit provides
local station reception with the possi-
bility of alternative programmes. An
external aerial varying in length accord-

ing to circumstances is necessary. The
volume control takes the form of a
Centralab which controls both -radio and
gramophone volume.

We have had an opportunity of testing
one of the receivers and found the re-
production full and round with excellent
volume. A noticeable feature of the re-
production from gramophone records is
the entire absence of surface scratch.

Amplifier -receiver unit for A.C. mains.
The receiver unit and control panel are
mounted above the loud speaker, while the
power amplifier and rectifier units occupy

the base platform.

A rigorous system of testing has been
-evolved for each component and for the
various stages of assembly, and taking
into account the rugged appearance of the
finished product it is safe to predict that
this reproducer is destined to set new
standards in reliability and long service.

The makers are Messrs. Clarith Repro-
ducers:Ltd., East Street Mills, Leeds.
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Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

EMPIRE BROADCASTING.
Sir,-The many letters published in your paper convince

me that G5SW is a washout east of Suez. One correspondent
thinks we are rather rubbing it in when we say that nearly
everything but British is on the SW. In vain do I tune in
to 25.53, and for days, and even weeks, I could not get the
carrier till last week at 7 p.m., I.S.T. (1.30 p.m., G.M.T.)
I heard the announcer say, " G5SW at Chelmsford, England,
closing down till 7 p.m. G.M.T." Also that G5SW some-
times worked on 11.55 metres-that is, if I heard correctly the
wavelength, and note, please, the " sometimes." Why not
send the wireless Press a short paragraph giving times and
days? Why so casual? Within a few minutes of this (of
G5SW on R2 or 3 strength) Stockholm came roaring in up to
9.30 p.m.

These are the hours we want, i.e., between 2 to 7 p.m.
G.M.T., and if Holland, Germany, Manila, and now Sweden
can do it, what is wrong with G5SW? I have before men-
tioned there are 50,000 British lads in the Army out East who
would be glad to get some home .news, etc. Most of the present
Army had their crystal sets in England, and by clubbing to-
gether could get a 3-valver to while away, the often too long
evenings between sunset and bedtime. Is the British manu-
facturer unconcerned, and is he going to allow the oppor-
tunity to slip by? If Britain is on the " air," then people
will buy British sets to hear her. Geographically, Huizen,
Hilversum, Leesen, and Stockholm are not so situated as to
make things different for G5SW, and so far as Irak, India,
and the F.M. States are concerned, G5SW is included in the
fanwise direction, and " what one fool can do, etc."

India. RADIOX.
December 11th, 1929.

THE PROGRAMME DIFFICULTY.
Sir,-Referring to the article with the above title in your

issue of December 25th, you were good enough some time ago
to publish a letter from me in which I suggested a scheme o'
broadcasting on lines similar to that put forward by your
contributor. I mention this particularly because in the article
referred to your contributor states, " It is somewhat remark-
able that the means by which these alternatives can be pro-
vided have not previously been suggested."

The scheme I suggested called for a large number of stations
of low power each relaying simultaneously a, number of pro-
grammes produced at a central controlling station, wavelengths
being employed to distinguish the separate programmes only,
and not the individual stations as at present. The relay
stations would be fed either by land line or wireless.

The chief objection to the scheme, apart from expense,
would appear to be the, difficulty of providing land lines capable
of transmitting the programmes without appreciable distortion.
There is also the question as to the practicability of radiating
on four (or more) wavelengths from the same site without
mutual interference, especially as the frequency separation
might in certain cases have to be quite small.

Bristol. G. B. BENNETT.

Sir,-Major MacCallum's suggested synchronised trans-
mission scheme is either five years too late or at least five years
too soon. In the old days of bad receivers and horn speakers
it mattered little that land lines added adenoids to artistes.
But wireless can no longer amuse by its novelty. The possi-
bilities of reception have reached a very high standard, far
higher than that of present land -line transmission. S.B. is
no longer tolerable. Possibly in the uncertain future, when
line transmission has been enormously increased in quality, it
may become acceptable. For the present, however, any exten-
sion'of the use of land lines is a step in the wrong ,direction.
Admittedly the Regional Scheme is not ideal, but it is the
best solution of the problem yet advanced.

Bexley Heath. A. G. WARREN.

" KILOHMS."
Sir,-May I suggest that much time, ink, paper and breath

would be saved by the introduction of a term for thousands of
ohms ? I have had this in mind for, some time, and the need
is emphasised by a perusal of the " Valve Data Supplement "
(The Wireless World, December 4th,, 1929) with its armies of
noughts in the A.C. resistance column.

The obvious suggestion for such a term is " kilolims." Your
assistance in securing the general adoption of this would, I
have no doubt, be greatly appreciated.

E. H. LAISTER,
Hon. Sec., North Middlesex Radii; Society.

THE SELECTIVITY -QUALITY PROBLEM.
Sir,-I expected to see in The Wireless World at least one

letter commenting on Mr. Bertram Hoyle's article in the Novem-
ber 27th issue, for there must be several of your readers who
were not deceived by his explanation of the greater selectivity
obtained as he describes. The following extract from a paper
on the detector read before the Cambridge University Wireless
Society last October bears on the point.

" There is a fallacy which has appeared in different forms so
much in the literature on this subject that I think it is worth
pointing out here. It is said that when a rectifier is insensitive
to weak signals the strong components of the input are relatively
enhanced. This is not a mathematical consequence; in some
cases it is true, in others it is not. This is because the rectifier
does not act on each input component separately, but on their
sum.

" When the rectifier has the simple square law ' characteristic
i=av+ b v2 (where i= current, v=applied voltage, a and b are
constants) if the input is a strong signal V sin pt and a weak
v sin qtr we have :

i= a(V sin pt-Fv,sin gt)-F b(V2 sin' pt+v2 sine qt+

2Vv sin pt sin qt)= a (V sin pt+v sin gt)-F2[V21-v2-
172 cos 2pt -1,2 cos 2qt +2V v cos ,(p - q)t -2Vv cos (p+ q)t]

In this case the direct current in the output is 2(1/2-1-v2), so

that the strong component V is relatively enhanced. We may
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also note the term bVv cos (p-q)t, the heterodyne beat note,
which is proportional to v. If the two input signals are carrier
and sideband, this is the required audiofrequency note, and is
DIRECTLY PROPORTIONAL to the amplitude of the side-

band. [This was forgotten in an article in The Wireless World
in December, 1927.] The detector is, however, not ideal, as
unwanted beat notes are also produced between the sidebands,
resulting in distortion.

" When the rectifier has the characteristic i=av+ bv4, which
is even less sensitive to small inputs, we find the direct current
in the output for the same input as before is ib(V4-1-v4+4Vzv2).
Hence if the signal V sin pt stopped, this would fall by ab(V4+
4V2v2), and if the signal v sin qt stopped it would fall by
ib(V4+4V2v2), so the ratio. of the two components in the out-

V4-1-4V'v2
put is v4+4.v2v2

" If V=2v, and V is not enhanced, this ratio should be V- =2,
16+16but it is 1+16 <. 2, so that the WEAK component v is rela-

tively enhanced."
The above applies to a rectifier alone or a detector in which

the load impedance is negligible. A simpler explanation is that
the weak signal modulates the stronger signal at the difference
frequency p --q, the input varies from V-Ev to V- v, hence the
response is quite independent of the response to v alone.

The variation of selectivity with variation of detector grid
bias is connected with the de -modulation effect described by
Dr. Beatty in Experimental Wireless for June, 1928, and is not
as simple as suggested by Mr. Hoyle. W. 13. LEWIS.

Beckenham, Kent..

Sir,-I was interested to read Mr. Lewis's letter commenting
on my recent article, " The Selectivity -Quality Problem."

The article he refers to waspublished after I had sent in
mine. It shows mathematically the'ratio of the two components

V4+4V2v2 Vin the output to be so that unless -v to begin with is
>2 no gain is obtained ; in fact the weaker signal is enhanced.
Where the device works as described is with a considerable
difference between V and v. With -v

V
=-10 the ratio given above

V .comes out to 26, and is greater for larger values of T.
Since it was only on stations having a large difference of

initial intensity that the scheme was attempted, no cases of its
failing were noted.

I am glad of this opportunity of thanking Mr. Lewis for his
criticism, which gives readers this more accurate outlook on the
phenomenon.

The references given in his letter should prove useful to
readers wishing to follow up the mathematics of the case.

Heaton Moor, near Stockport. BERTRAM HOYLE.

RECEPTION OF CONTINENTAL STATIONS.
Sir,-I have read with awe and veneration the descriptions

of various achievements in the way of reception of distant pro-
grammes which certain of your correspondents have related in
letters which you have published. I am particularly intrigued
by one gentleman's account of his " conveniently agreeable "
reception of some twelve Continental programmes which he
assures us he usually receives on a four -valve portable receiver
(admittedly expensive!)

If only these wizards could be prevailed upon to come to
the assistance of the B.B.C. with what delights might we not
be regaled in the way of Continental relays, and no land-
line distortion to spoil the excellent quality for which so many
Continental broadcast stations are noted.

I remember a somewhat sweeping assertion of one " Ixion
in your sister, journal, The Motor Cycle, which- runs, " Motor
cyclists, like anglers, are constitutionally untruthful."

I hardly like to be rude enough to suggest that certain wire-
less listeners might be included in the same category.

Salisbury. E. W. ARNOLD.
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Sir,-It is possible to receive foreign transmissions without
all the interferende of which Mr. A.' W. Scott complains. It
just depends on the receiver and one's ability to use it to the
best advantage. With two efficient stages of screened grid
high -frequency amplification and anode bend rectification it
is possible with careful control of input and output to cut out
interference. My receiver is a " Kilo-mag Four," with a re.
sistance-capacity coupled low frequency stage, and I can receive
Budapest, Vienna, Prague, Milan, Rome, Bucharest, Radio -
Toulouse, Barcelona and all the powerful German stations at
good strength on a inoving-coil speaker. I listen regularly to
operas from Vienna, Milan and Rome. The long -wave stations
are there, too; one has only to 'select a suitable programme.

I suggest that as Mr. Scott is disappointed with foreign station
reception he should build a " Kilo-mag Four." I am certain
that he will not be disappointed with the results.

Grimsby. J. H. BORRILL.

Sir' It is not the set usually that causes the trouble but
the locality in which it is used.

My own house is dreadful for reception, which is much upset
by local static, Sunday evenings excepted. ' The set used is a
Superhet.

I also have a set exactly similar at a relative's near where
the Trent and Ouse meet to form the Humber, apparently
miles from anywhere. Here the foreign stations come in with
a clarity unbelievable, on a background of silence.

I also pay a weekly visit to a friend two miles outside Rother-
ham; he also uses a Superhet, and his reception is perfect, with
just a slight trace of interference from trackless trams now and
again. The quality and strength of foreign stations are quite
equal to that of our own British stations. ALFRED FRANCE.

Rotherham.

Sir, -I am interested to note that Mr. W. Oliver has taken
up the cudgels on 'behalf of the " reacher out " in your issue
of December 11th. I quite understand his point of view and
congratulate him upon his faculty for enjoying upwards of
twenty Continental transmissions on most evenings. Happy
man ! How I envy him ! Let him now add a second H.F. stage
to his receiver and he can then enjoy twenty or thirty more.

Perhaps my expressions " absolute myth " and " awful
noises " were a trifle more forcible than accurate-they should
not be read too literally. Doubtless there are people who enjoy
these noises-Mr. Oliver- appears to be one of them. I myself,
and I believe the majority of your readers, are not so easily
pleased, and I entirely agree with the remarks of your corre-
spondent, Mr. L. N. Grover, in this connection.

Of course, the main point of my letter was that it is no
concern of the B.B.C. to ive the slightest regard or considera-
tion to the " reacher out." A. W. SCOTT.

Chipstead, Surrey.

Sir,-I get a great deal of enjoyment by listening to some
of the foreign stations, and I will admit that some of their
programmes are well worth listening to. But I think that for
quality of transmission and quality of programmes the B.B.C..
stations- can claim first place every time.

Croydon. K. H. RANDALL.

B.B.C. TRANSMISSIONS.
Sir,-Mr. E. C. Richardson's suggestion in your issue of

4th ult., that amateurs should combine in constructive criticism
by comparing notes, is very apt. I think listeners must accept
the fact that variations in output from different studios and
halls may be technically necessary, and that errors of judgment
as to the moment of modulation may humanly occur. Secondly,
we must accept the testimony of experts (not all on the B.B.C.
staff) that there really are such effects (or causes) as " transients "
with which even the best receiver or loud speaker may fail to
.cope. There may be very costly three- or four -valve sets which
get over this ",transient " difficulty, but they are out of the
question for the majority. My own set consists -of one S.G.
H.F. stage, anode -bend detector without reaction, R.C. coupled
to L.F. stage which again is transformer coupled to a P.625a
output valve, working a Magnavox M.G. speaker through a
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choke -capacity filter circuit. The detector anode circuit in-
cludes B.F. choke, H.F. by-pass condenser, and stopping resist-
ance between coupling condenser and grid of L.F. valve. The
H.T. is supplied by a mains unit, and the L.T. is kept "up
to scratch " by a trickle charger. My ear is fairly sensitive,
but my only complaint as to errors in reception is an over-
load effect with high soprano solo notes or heavy choral work,
manifesting itself as a horrible "hard breathing" effect below
the musical note. I cannot fairly blame the transmission on
the engineering side for this effect. Again, one piano only
in one of the London stildios broadcasts with horrible
" dithers " almost through its entire compass. On the same
evening, without any adjustments to my set, other pianos
either from Savoy Hill, or outside, have broadcast with perfectly
pleasing results.

Now, to what conclusions do these details point? I suggest
that the trouble is not so much in the engineering output or
modulation, but in the input from the instrument or vocalist.

To my mind, most of these transmission troubles are due
to the old telephone speaking fallacy, translated into various
forms, i.e., that to make one's self heard clearly it is necessary
to shout into the mouthpiece. Most habitual telephone users
know with sorrow that the effect :is, precisely the reverse.

I am not a great lover of dance music, but honour should
be given where due-Jack Payne seems to have discovered
the art of " positioning " his players to a nicety; the result is
a perfect balance of tone. And his voice is always clear. Other
more ambitious players and singers, please copy.

W. C. BURBRIDGE.

trust your readers have not been misled by that de-
ceiver of the young, Mr Munn, and his vivid simihes.

The human ear may be compared in some respects with the
loud speaker, but the senses have little in common with a ther-
mionic valve amplifier.

In addition to varying sensitivity at different frequencies, the
amplifier rectifies above a maximum amplitude, the actual maxi -
MUM varying with the frequency/and with the characteristic
of the amplifier. Hence the great piano controversy, which I
had hoped was long since dead.

A comparison between_ 5GB and 2L0 is very misleading
with most receivers the side -band cut-off is more pronounced in
the case of 5GB owing to its higher wavelength. Its modula-
tion is also deeper, and, in my experience, it requires a diode
detector.

I am using a modification of the receiver described by Mr.
Kirk in The Wireless World about a year ago; I work on up to
1 milliamp. rectified current, the L.F. amplifier being a 6,000
ohm valve resistance coupled (20 ohms, -25 mfd., 100;000 ohms)
to two P.625s in parallel, 230 volts H.T., and choke filter
output.

It may interest Mr. Richardson to know that I never experi-
ence lisping or blasting on the ordinary transmissions from
2L0, 5GB, or 5XX, although occasional " 0.B.s " or. long-
distance land -line transmissions (e.g. Liverpool, Plymouth).
through London are sometimes distorted.

The speaker I use is a moving coil built to Dr. McLachlan's
specification, but I have obtained satisfactory high -note repro-
duction from a 12in. reed -driven cone employing Brown, Blue -
Spot or Lissen (old type) units.

Finally, I tested, and found quite satisfactory, a linen -dia-
phragm speaker, which gave, very poor results on a neighbour's
conventional set; incidentally, he had found 2L0 far superior
to 5GB, but' on making alterations in detector bias, anode re-
sistance and shunt capacity the position was reversed!

Wherefore I am in full agreement with " Fair Play," and
say : Look to your set, especially the detector valve, and asso-
ciated circuits. G. G. HANKEY.

Maidenhead.

Sir,-
No, Mr. " Fair Play," of Yalk, Yalks, -

I'm afraid you are wrong, by long chalks.
It's long land -lines which mangle
Transmissions and tangle

Up Hamilton Harty and Talks.
Woking. G. M. PART.
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Sir,-The differences in land -line qualities noted by your
correspondent, Mr. E. C. Richardson, obviously point to that
much-maliomed B.B.C. department, the 'Control Room, and as
the B.B.C., in their own interest, and not being bigger fools
than their critics, must have done their level best to maintain
the highest possible equality of control throughout their long
transmissions (most days 10.15 a.m. till midnight), no fair-
minded person can believe that this department has yet suc-
ceecled in perfecting this matter, although it must be generally
admitted that its transmissions taken as a whole are the best
in Europe. Incidentally, I have yet to read any constructive
criticisms in this connection. HERBERT S. COPPOCK.

Didsbury, Manchester.

Sir,-Mr. Bertram Munn, who writes in your issue of
December 4th, has missed his vocation in life; he should
have been a comic writer (he may be !), but, having
finished with the comic stuff, I take it that he thinks outside
broadcasts rotten. I am afraid that I and a great many other
people up here think that transmissions from. Queen's Hall,
People's Palace, and various other public places absolutely
eclipse the studio quality, which is stuffed up and unnatural.

Arnside, Westmorland. WILFRID SHARPE.

Sir,-I have spent a considerable amount of unnecessary time
" looking to my set," when the fault has proved to be the
" other end."

Some weeks ago the quality of the service relayed from
Bournemouth was so bad that I dismantled the M.C. speaker,
as the coil is wound with a copper strip, and I had decided that
this was causing the chatter. To my great annoyance, on sub-
stituting a spare coil, I found the trouble persisted, only to
become perfect on reverting to London _for the " news."

Crawley, Sussex. ERIC J. PEARCE.

Sir,-There is one point which has so far not been clearly
brought out, viz., the general poor level of the quality of trans-
missions from 5XX Daventry. The higher and lower frequencies
seem both 'sadly lacking, and improving the L.F. amplifier,
increasing the H.T. voltage, and improving loud speaker re-
sponse on the receiving side only seem to bring this fact into
greater prominence.

It is, however, a matter of common experience that pro-
grammes performed in London and transmitted from 5GB can
be, and usually are, of excellent quality, with a brilliant upper
register and thumping bass. And yet, presumably, the same
length of land line exists in each case. A.M. ROACH.

Kingston Hill.

Sir,-With reference to your correspondence regarding land -
line transmissions, it may interest your readers to hear that.
from here (Geneva) the difference in quality and volume between
direct and relayed broadcasts from British stations is always
noticeable, and often most marked.

At a distance of roughly 500 miles one has, of course, to be
content with comparatively imperfect reception, and the good
old days of five years ago, when one could pick up all the main
British 'stations (even relays), are past, and the only British
station now left unswamped by the Germans is 5GB. Never-
theless, there is always a sharp difference between the woolly
obscurity of the first, news bulletin, for instance (relayed from
2L0), and the second (broadcast from the Birmingham
studio) and the light music following the first bulletin seems
suddenly to jump out of the loud speaker after one has been
straining one's ears and nerves to hear how Lindrum and
Smith are progressing.

Moreover, it is sheer nonsense to say that imperfect reception
is invariably the fault of the receiving set. One has only to turn
the dial over from a British station at its best or from the
German stations (which also give excellent quality, though
rather hard tone) to stations like Lyons, Toulouse, or Seville,
which seem to suffer from perpetual sore throat, due to rank
bad modulation. After all, if one can get good and bad
quality signals on the same set within a few minutes of each
other, 'the fault for the bad signals obviously lies at the trans-
mitting end. G. D. MILLAR.

Geneva, Switzerland.
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The Service is subject to the rules of
the Department, which are printed
below ; these must be strictly enforced

in the interest of readers themselves.

VfgTagoo
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A selection of queries of general
interest is dealt with below, in some
cases at teater length than would be

possible in a letter.

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

H.F. Transformer Primaries.
I am using " The Wireless World " Kit

Set coils in constructing a four -
valve A.C. mains receiver having a
single H.F. stage with a Mazda A.C./
S.G. valve. Will you please tell me
how many,turns should be added to
the primary windings of the H.F.
transformer? D. G. B.

In order to attain maximum amplifica-
tion a considerable increase should be
made in the number of primary turns, but
actually the windings specified make a
good compromise  between the require-
ments of range and selectivity, even
though the valve in question has a con-
siderably higher impedance than that for
which they were originally designed.

We recommend that you should try the
H.F. transformer as it stands, and then,
if selectivity and stability are both in
excess-the latter quality will, of course,
depend to some extent on circuit details
and screening-add another primary sec-
tion to both long and medium wave trans-
formers.

0000

Modernising an Eliminator.
1 hare, a rather out-of-date eliminator giv-

ing a main output rated at 120 volts
25 milliamps, and another terminal
intended for feeding a detector valve,
which is supposed to give up to 100
volts, variable in five steps by a
rotary switch. ft was thought that
this latter output would be suitable
for supplying the screening grid of
my "S.G. Regional" receiver, but a
test shows that this is,not so. As a
temporary measure I am. feeding the
three anode circuits from the main
output terminal, and have connected
a battery of small, dry cells for the
screening grid. These cells now show
signs of decline, and, if 'possible, I
should like to devise a more'satisfac-
tory and permanent arrangement. Can
you help me?

I should perhaps make it clear
that, as far as results go, the present
eliminator leaves nothing to be de-
sired; it is mainly to avoid renewing
the cells that a change is desired.

M. M. R.
We advise you to try the arrangement

suggested diagrammatically in Fig. 1;
this requires the addition of a wire -wound
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potentiometer of between 30,000 and
50,000 ohms, which is connected exter-
nally between eliminator and set in the 
manner shown.

Fig. 1.-Critical adjustment of elimin-
ator output voltage is obtained by adding
an external high -resistance potentio-

meter.

In the absence of full details as to the
method adopted for " breaking down "
the voltage supplied from the " detector "
terminal of your eliminator, we cannot
say definitely that this connection will
afford the desired voltage for the screen-
ing grid. In all probability all will be
well, but, if any trouble is experienced
the external potentiometer must be joined
between the negative and main positive
terminals of the eliminator.

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

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

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

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

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

(5.) Designs for components such as L.T.
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.

Long Wave Troubles.
- My " 2 H.P. set," built in accordance

with suggestions made in recent
articles is working exceptionally well
on the medium. broadcast waveband,
but is totally lacking in stability on
the long waves. This puzzles me, as
I have always thought that the small
residual capacity of a screen -grid
valve has little effect at comparatively
low radio frequencies, and that,
having achieved stability with regard
to high frequencies, the rest should
automatically follow. J. W. W.

It is correct to assume that there should
be less tendency towards H.F. instability
on the long waveband in an amplifies such
as you describe. When a set of this kind
fails to operate satisfactorily on this band,
although it puts up a good performance on
medium waves, the first thing to suspect
is imperfect separation of H.F. and L.F.
components in the anode circuit of the
detector valve; failure in this respect
often gives rise to an effect not quite the
same as ordinary self -oscillation due to
interaction, but very similar to it.

To assure yourself if this is at the root
of the trouble it is a good plan tem-
porarily to connect a much larger conden-
ser-say 0.002 mf d., or even more-than
can be generally tolerated from the
"L.F." point of view between detector
anode and earth. If this provides a cure
for instability, it can safely be assumed
that the normal filtering devices" are in-
adequate.

It should be added that trouble of this
kind is sometimes traced to the use of
decoupling condensers of excessively low
value.

C 0 0 0

Parallel -fed L.F. Amplification.
Will you please tell me if the parallel

feed method of L.P. amplification is
applicable only with modern inter -
valve transformers having high -
permeability cores, or whether it can
be used with ordinary transformers.

V. H. R.
Generally speaking, this system confers

greater advantages when dealing with
the modern " Mu -metal " transformers,
but it is a mistake to assume that it
cannot be successfully applied to the
larger transformers with ordinary cores.



Unsuspected Current Leakage.
117// you please examine my circuit dia-

gram (on which resistance values and
details of valve types, etc., are
marked), and say whether I am cor-
rect in assuming that the total anode
current consumed will amount to
about 25 milliamps with a common
input of 150 volts. My problem is
to know whether it is safe to take
this figure in calculating the value of
resistance necessary to absorb the
surplus voltage delivered by my
eliminator. J. B. V.

With regard to the valve anodes, your
estimate as to total current consumed is
as correct as need be, but you have
ignored the fact that the screening grid
potentiometer will also impose a load on
the. eliminatort, This potentiometer is,
according to your diagram, composed of

Wrll®
Wontcl

wavelength adjustments, and it might
possibly be found that your .aim to
achieve a simple switch changeover
would be defeated by the fact that the
reaction adjustment for one wavelength
might not hold good for the other. How-
ever, as you are situated at less than
20 miles from Brookmans Park, we do
not think that this objection will hold
in your case, as it should be quite un-
necessary to tighten the reaction coupling
to anything approaching the' oscillation -

point for either wavelength. It' should
be easy to find an adjustment which
holds good for both stations.

We have shown a fixed condenser in
series with the aerial; you might find
it convenient to make this either vari-
able or semi -variable in order that it may
be used as a rough-and-ready form of
volume control.

J

0.0001 0emfd'

I 0

0

eL g
o 1--101

I i.F. C.

60 0-0 0 \
TO
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0.0005
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L.F

L.T.-

Fig. 2.-A regenerative detector circuit arranged for easy switching -over to alternative
transmissions. Standard components may be used.

a fixed and variable limb, with values,
respectively, of 10,000 and 20,000 ohms.
This gives a total of 30,000 ohms, which
will pass 5 milliamps when 150 volts are
applied. This extra current must be
added to that consumed by the anode cir-
cuits, so you should allow for a total of
30 milliamps.

0000
Alternative Programme -Reception.

Will you please give me a circuit dia-
gram of a throttle -controlled react-
ing detector valve arranged for
alternative programme reception? I
should like so to arrange matters
that it is possible to change pro-
grammes by switching over from
one tuned circuit to the other. I
am,, of course, prepared to use
separate pairs of tuning coils and
condensers. T. S. S.

We think that the circuit shown in
Fig. 2 should be entirely suitable for
your purpose. In this diagram the two
separate tuning circuits are represented
by L, C and 1.1,

It will be observed that the reaction
control condenser. R.C. and the reaction
feed condenser F:C. are common to both

Frame Aerials and Quality.
The majority of frame aerial sets to

which I have listened seem to be
deficient in the matter of quality, or
at any rate they do not give such
good reception as receivers with out
side aerials. Do you consider that
this is inherent in the design of a
self-contained set? S. D. H.

There is no basic reason why a frame
aerial set should not give quite as good
results as one with an outside aerial,
although it is admitted that risk of
trouble is somewhat increased in the case
of the self-contained receiver. In the
first place, there is generally greater ten-
dency towards H.F. instability, and
some sets are found to be on the verge
of self -oscillation over a considerable part
of the tuning scale ; this incidental re-
action_ will naturally impair, quality.
Again, many sets must of necessity be
fitted with small -capacity H.T. batteries
in view of the space available, and this
in turn leads to the use of an output
valve with strictly limited power -
handling capacities.

Further, it is possible that you may
have formed your opinion after listening
to frame aerial sets working at the ex -
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treme limit of their range where a good
deal of reaction is- necessary.0000

Increasing Wavelength Range.
I find that my det-L.F. set will not tune

down to the new Regional station
working on 261 metres; a reduction
in aerial length does not have any ,
appreciable effect in extending the
lower limit of its wavelength range.
Should this be so? Will you please
suggest a way of altering the set so
that the alternative transmissions
may be received. E. C.

From the fact that alterations in aerial
length '(and consequently in aerial capa-
city) do not have any appreciable effect
in changing the tuning range of the grid
circuit, it is fair to assume that your set
includes either an " aperiodic " aerial -
grid transformer, or that the aerial is
coupled to the grid through a very small
fixed condenser. In either case the
remedy is the same; you must make a
reduction in the inductance -of the tuned
circuit, and if provision is not made for
using interchangeable coi4 the only way
of doing this is to remove a feW turns
from the winding. We suggest that you
should take off a few turns at a time un-
til the desired wavelengths are received.

0000
A Composite.Receiver. -

Can you see any disadvantage in com-
bining the high -frequency amplifier
of the original Everyman Four with
the detector and L.F. amplifier of the
new (1930) set? The aerial tuning
arrangement of the latter receiver
would interchange-
able coils would be used for the two

- wavebands. D. W. B.
Up to a point, this circuit arrange-

ment should be highly satisfactory, but
it. must not be expected that it will pro-
vide as much H.F. amplification as that
afforded by the " 1930 " Everyman
Four " with the best type of modern
screen -grid H.F. valve. Selectivity will
be of a very high order if proper use is
made of the aerial coupling adjustment.

FOREIGN BROADCAST GUIDE.

TUNIS-KASBAH
(North Africa).

Approximate Geographical Position: 36.48'
N. 10.18° E.

Approximate air line from London: 1,360
miles.

Wavelength 1,350 m. Frequency 222.2 kc.
Power 0.6 kW.

Time: Central European (one hour in ad-
vance of G.M.T.).

Transmits daily from 8.15 p.m. G.M.T.
Male Announcer. Call: Allo Allo I Ici le

Poste Radiotelephonique de Tunis-Kasbah.
Announcements are made in French and

Arabic.

Under the heading " Foreign Broadcast
Guide," we are arranging to publish a series of
panels in this form, giving details regarding
foreign broadcast transmissions.

B 40
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MISCHA LEVITSKI
hears `the imp ossible

"I have heard what I thought impossible," says Mischa Levitski, the
brilliant pianist-" the true authentic notes of a piano coming from a radio
loud speaker. The radio was a Jiarconiphone, and so was the speaker."

Choose your programme-orchestra, dance music, a
speech. On a Marconiphone loud speaker it will come through
clear-cut, flawless. Sir Edward Elgar, Theodor Chaliapine,
Albert Coates, many other famous musicians, have found in
the Marconi phone tone and volume unrivalled today.

Marconiphone engineers make these speakers. All the skill
of thirty years' leadership in wireless is in their construction.
Ask any dealer for a demonstration. If there is no dealer near
you, write to the Marconiphone Company Limited, 210-212
Tottenham Court Road, London, W.1.

MODEL 60. CABINET CONE
(Obown on left)

Obtainable at the very moderate
price of £3, the Model 6o is an
extremely efficient "all-purpose"
speaker. Embodying the Mar-
coniphone reed system, it is out-
standingly clear in tone.

THE FAMOUS
MOVING COIL SPEAKER

The highly accurate centring of
the Moving Coil and the one-piece
fibrous diaphragm ensure abso-
lutely accurate reproduction.
Units from £4.io.o. Cabinet
models : for 6 -volt accumulator,
£7; for D.C. mains, .i.7.1.o.o ;
for A.C. mains, £12.12.0.

ONLY 3 Obi
The Octagon Cone gives excellent
reproduction equally from a 2- or
a 5 -valve receiver. Made in two
different and pleasing designs, it
can be placed on the table or hung

THE FIRST AND GREATEST from the wall.
NAME IN WIRELESS

Listen witii a

MARCONIPHONE LOUD SPEAKER.
B41 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Teston sets the

Worlds

standard
Our Model 506 MIL-AMMETER Panel Mounting type
should be placed in the High Tension Circuit of the valve
to ensure correct operation and to check distortion.

Prices £1 : 15 : 0-£2 : 15 : 0
Write now for your copy of Radio Control," the Weston FREE
Booklet that explains the necessity for accurate electrical control
of your Radio Receiver, and gives much helpful advice.

Address your postcard to:-WEST N
STANDARD THE WORLD OVER

Pioneers sinee188 ,
WESTON ELECTRICAL INSTRUMENT CO., LTD.,

15, Great Saffron Hill, London, E.0 .1. A3

CHEERS!
Cant we
get together`?

,L All we ask is the chance
to prove that you can
earn £300, £400, £500per year or more. Other

men are doing it, and you can
do the same.
We have an unrivalled and world-wide organisation,
waiting to help you whether you be novice or expert.
If you wish for something more than a bread and
butter" lob you owe it to yourself to investigate
our Service.

Our handbook "Engineering Opportunities"
has pointed the way to better things to over
20,000 of your fellows. It contains details of
A.M.I.Mech.E., A.MI.E.E.
A.M.I.A.E., A.M.I.Struct.E., London Metric.,
C. & G., G.P.O., etc., Exams., outlines home
study courses in all branches of Electrical,
Mechanical, Motor and Wireless Engineer-
ing, and explains our unique guarantee of

NO PASS-NO FEE.
In a Brilliant Foreword Prof. A. M. Low shows dearly the chances you are missing.

" Engineering Opportunities " and our advice are quite FREE.
Don't neglect this offer-give vent to that " upward urge and send
a postcard NOW, stating Branch, Post or Exam. which interests you.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.1.

NOW ONLY

1416 From all dealers of repute or
direct from the manufacturers.
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-to I une - in with a
British General Aerial
Tuning Unit. There is
no fussing with plug-in
coils. Tuning is on
one dial and covers all
wavelengths between
220 and 2,000 metres.
Easytwo-hole fixing and
connections are simple
and clearly defined.

And this new model is
not only better but
cheaper.

BRITISHGENERAL
MANUFACTURING COMPANY LTD.,
BROCKLEY WORKS - LONDON, S.E.4.

An entirely new M -L production
for the ALL ELECTRIC RE-
CEIVER, the D.C. to A.C.

Converter.
40 WATT Model 85 WATT Modal

£13-0-0 £19-0-0
Power Supply Units our Speciality.

IF YOU ARE ON D.C. MAINS employ the
above machine for running your ALL
ELECTRIC RECEIVER. The only safe
way to operate receivers from D.C. Mains.
Suitable for well-known makes of Receivers

M -L MAGNETO SYND. Ltd.,
Radio Dept., COVENTRY.

Telephone: 5001.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. B42
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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, 0.2.

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 "

oOoC

payable tolLIFFE& 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 000, c/o " The Wireless World." Only the
numbei will appear in the advertisement. All replies
should be addressed No. 000, 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 sithuld be clearly marked " Deposit
Department."

IMF 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.kto, a deposit fee of 2/- is charged ; on
transactions over Er° 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 Rifle & Sons
Limited.
THE SAL 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 ort 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.

ADVERTISEMENTS.

X930 EVERYMAN FOUR 47/3 set
KIT SET, Coils with Switches 45/- set
NEW KILOMAG. 45/- set
RECORD Ill 45/- set
FOREIGN LISTENERS 4 B.B.C. 30/- set

5XX 37/6 set
METAL CABINETS 38/3 to 46/8
5i DRUM DIALS with Escutcheons .. 5/6
WAVE TR AP, Litz \Vire 10/6 eat

gaWiteellessCo,
2, 3, & 4, Athelstane Mows,

Stroud Green Road, N.4.
Archway 1695

"END OF YEAR CLEARING."

APPLEBY'S
r" BARGAINS WATCH

ALL WIRELESS
WORLD COILS

Phone:
Paddington

THE MISCELLANEOUS COLUMNS THIS MONTH. 8828 (3 Ito.)

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

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

KUSHA
P1CK-UP ARM

Showing a new swivel Continental " fitting
which allows turn of pick-up for easy inser-
tion of needle from the top whilst maintaining

the advantage of the long
drop section.

LENGTH 101 ins.
HEIGHT 31 ins.

1216
Also H.M.V. Fitting.
STANDARDISED BY G.E.C.
Vibrationless. Weight- relieving (adjustable).
Adaptable in angle and length to ensure
true tracking under all conditions.
Of G.E.C., all best Factors and Dealers, or

R. H. GLASSCOE do CO.,
71, MOORGATE, LONDON, E.C.Z.

rT114111TTEMITal

NorN VER EOU L

REDUCE'', PRICES/
STANDARD. vi'si 106 tww9r6 X
VOLUME. 7'6"
POWER TYPES:04454 - 13S
FREE -,04/fratiggift,4:°2e

types mains apparatus etc..

CLAUDE LYONS LTD.
76,OLDHALL ST.,LIVERPOOL:
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RECEIVERS FOR SALE.
SCOTT SESSIONS and Co., Great Britain's Radio

Doctors. --Read advertisement under Miscellaneous.
[02643 -VALVE All -wave Receiver, latest type, powerful,

perfect; £4.-V. Taylor, 57, Studley Rd., Stock-
well, London. [0274
DECEIVERS for Sale. -Portable 5 -valve, suit case

type, complete, as new, perfect; 59/17/6.-N.
Taylor, 57, Studley Rd., Stockwell, London. [0323
(1.E.C. 7 -valve Supersonic Portable Receiver, com-

plete with- valves, L.T. battery, and H.T. unit
(A.C.), as new; reasonable offer accepted. -T. Bridger
and Son, High St., Slough. [7710

MARCONIPHONE Type 35 Screened Grid 3 -valve
Sets, brand new; £9, with valves; hire purchase

arranged; only a few at this price -Hall, 91, Fore
St.,- Edmonton. [7722

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

cost, comparable with any set double this price,
Royalty paid ; seen between 1 and 2 p.m., or particu-
lars sent on receipt of stamped addressed envelope. -
G. Hodgson, 53, Windsor House, Victoria St., West-
minster, (7737

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

still supreme in all -mains receivers and units.
T OW Tension A.O. Eliminators, permanently replac-

ing batteries, now only £5/15; electrOlytic con-
densers, 2,000 m.f., as used in above, 131.; including
postage.

BARGAINS. -Second-hand sets, units, meters,
speakers. -Read and Morris, Ltd., 31, Eastcastle

St. (facing back of Warings), Oxford St., W. (7769
OSEAM Music Magnet, latest 1930, perfect, used

few hours only, £7110; Touchstone Four, single
dial, 60 etations, faultless, but no cabinet, £8; Blue
Spot 66K, unused, 1716; R.I. transformer, 5/-; P625A,
as new, 9/6; P.M.LH.F., Beechwood Av.,
Kew. [7766

SILVER Marshall Intermediate Unit, including 4
valves, oscillator couplers and coils, 0.20 to 2,000

meters; g311.0. -W. V. Hughes, 7, North Rd., Caer-
narvon. [7765
PHILIPS Model 2514, 3 -valve, A.O., absolutely un-

used; £17. -Box 4364, c/o The Wireless World.
[7786

SPLIT New 1930 Osram Music Magnet and Orgola,
tested sets, Brown speaker; £7/10, 58/10, 35/ -.-

Box 4366, c/o The Wireless World. [7788
MAHOGANY 4 -valve Radio Gramophone, complete,

wonderful tone and volume; write for demon-
awtroartiiden. ; £35, cost £65. -Box 4365, c/o The Wireless

W. SMURTHWAITE, A.M.I.R.E., manufacturerE7787
of all types of high grade radio apparatus, desires

to announce that orders can again be accepted for
reasonably quick delivery.
A LL A.C. Receivers of Unique Performance, radio-

tl gramophone outfits, etc., specially made to your
particular needs, all first class published designs quoted
for, etc.

WHATEVER Your Wireless Requirements may be,
my unbiassed advice is at your disposal. ' I quote

the lowest prices for guaranteed first class work; con-
tractor to the B.B.C., Board ,of Guardians, etc.

.. W. SiVIURTHWAITE, A.M.I.R.E., /5a, OnslowF Gardens, Wallington, Surrey. 'Phone: Walling-
ton 1982. Showrooms, 104, South End, Croydon.

[7783
MARcoNi 5 -valve Receiver, 2 5.0., Det., and 2

L.F., complete valves, extra coils, £10; speaker,
extra; offers; demonstration. -Write F. K., 44, Lord-
ship Park, N.16. [7780
QOLODYNE Five (2 S.C.), complete in handsome

..).7 mahogany cabinet; cost £20, for quick sale, £6/10.
-4, The Drive, Edgware. Phone: 0626. [7772

WE Offer Yon the Following Inducements to Par -
chase Your New Receiver or Other Apparatus

from us.
FIRSTLY. -Unbiassed advice. The Principal of the

firm has twenty years' professional wireless ex-
perience, having been at Government Experimental
Stations in 1910. He has been Manager for the Ster-
ling Telephone Co., radio expert to the G.E.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, aseverybody knows, there is no hobby on which more
money is wasted on useless apparatus by the uninitiated.

SECONDLY. -We take your old apparatus in part
exchange for new. Send us a hat 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.
IF You are in Doubt as to the Make of Receiver or

other Apparatus you should Purchase, write to
us, and we will advise yon; 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.

believe to be thoroughly reliable.
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BABY JUNIOR
- 2/4
BABY

3" - 2/6
STANDARD

4" - 2/9
In Black or Brown.

"ISO"
DIALS

" " Dials have a definite
grip. They do not slip.

ISOMONA 70
PRECISION
SIZE PRICE3' 4/.
Ha & Co.Ltd.
20, CHEAPSIDE,

London, E.C.2.
Tele.:-CITY 9110.
Sole Did,ributorsMr
"Iso " Products,
Cone Units, Trans-
formers, Choke,.
Condensers, Trickle
Chargers, Elimina-
tors, etc.

"THE MUSIC
LOVER'S

CHOICE."
Radio - Gramophone
music and speech
reproduced with
amazing and un-
canny realism. The
most efficient
speaker money can

buy.

BAKERS

I

SEND TO -DAY FOR
OUR FREE 38 -PAGE S.ettlAVLSC'
BOOKLET "SOUND comungvRADIOavomvsato

ADVICE."

offices: 89 SELHERST ROAD, SOUTH NORWOOD, S.E.25.
Works and Dentemsirtaion Room:

42 CHERRY ORCHARD ROAD, EAST CROYDON.

, COI Hers

KABILOIC
P4nric0, BUILDING THE

Mullard 0 r g of a ,
Magic 3 or a set de;
scribed in "Wireless
World" or other
radio publications ?

Select a
KABILOK CABINETof distinction.
Illustrated Cata-logue Free on

request.

W  & T. LOCK LTD.
ST. PETER'S WORKS BATH.
LONDON : 11, Red Lion Square, W.C.1.

Mention of " The

Receivers for Sale.-Contd.
SIMMO NDS BROS.-Receivers constructed to your

own or any published design; also repairs, re-
constructions; and modernisations at moderate charges;
best materials and workmanship guaranteed; numerous
testimonials; quotations free.-Address, Shireland Rd..
Smethwick. [5882

SUPER Range 3 -valve Set, guaranteed, genuine, com-
plete with all accessories, new: 9 guineas; ap-

proval 7 days.-Box 4377, c/o The fireless World.
[7828

KOLSTER-BRANDES 169 All Mains 1930 Model,
perfect condition, guaranteed, 13 guineas; also

Stork speaker, as new, 40/ -.-Box 4374, c/o The
Wireless World. [7818

flOSSOR Melody Maker, 1929, S.G., Pentone Amplion,
A,C.4, speaker; £7, or offers.-Box 4373,

c/o The Wireless World. [7817

2 -VALVE Amplifier, output 25 milliamps, complete
with valves, accumulator, charger, H.T. elimin-

ator (200/220 A.C.); the lot £10, bargain. -19, Gour-
ock Rd., Eltham, S.E.9. [7807
itTARCONI V.1 Receiver, mahogany cabinet, valve,
-LTA- headphones, coils, accessories, 35/-; Dinkie L.S.,
7/6.-Lawrence, Park Lodge, Holbeach, Lines. [7798
Q -VALVE S.G. All -mains Transportable, for 100/250v.

A.C., beautiful cabinet, amazingly selective and
sensitive, superb reproduction, brand new; £22/10;
demonstrated London area willingly, or sent on ap-
proval.-Heaton, 42, Green Lane, Thornton Heath,
Surrey. [7797

PHILIPS All -Electric 3 -valve, with Celestion speaker;
cost £28, just new; for quick sale, £20, or

nearest offer.-McEwen, 17, Craven Rd., London, W.2.
[7793

GREAT Opportunity.-Having many requests for
famous Royal Air Porce 3 -valve receivers, we have

now procured limited number; these receivers give
excellent loud -speaker reception, each set specially
tested before delivery to ensure satisfaction, all are
guaranteed brand new and perfect; the original cost
of these sets was £18; special travelling case with
each set; we are sacrificing at the absurdly low price
of 32/6.

GUARANTEED and Absolutely New McMichael
Supersonic Kits, including mahogany cabinet,

book instructions, blue prints; clearance price only
£3; these sets can get the whole world; without cabi-
net, price £2:
T. B. HUMPHREYS end Co., 23, College Hill, Can-

nont" St., London, E.C.4. [7802
TRITVOX Concert Grand, radio -gramophone, incor-

porating the famous 120 -inch exponential horn,
superseding moving coil, quite new, cost £55, wonderful
instrument; reasonable offer accepted. -12, Wembury
Rd., Highgate, London, N.6. [7808

BURNDEPT Superhet. Do Luxe, 7 P.M. valves.
' Brown Q15 loud -speaker, cost £91, all in excel-

lent condition; seen any day after 6 p.m.; what offers?
-Address: Bruzaud, 9, Atherstone Terrace, Gloucester
Rd., London, S.W.7. [7827
ATATIONAL Portable, as new, £7/10; new battery.
.L -Box 4379, c/o The Wireless World. [7830

TIANATROPE Super Cinema Model for Sale, cost
recently £200, twin turntables, 3 power speakers,

etc., in perfect condition, owner installed talkies:
accept £95 for quick sale.-Box 4380, c/o The Wire-
less World. [7831

5 -VALVE Portable, new, list 21 guineas, sell £12;
also 5 -valve transportable in mahogany cabinet,

complete, £4; also wireless surplus, cheap. -2, St.
George's Rd., Bedford Park, W.4. [7835

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 delivery or by subscription; over 10,000 satisfied
users; explanatory folder post free; 'phone or write
to-day-Radio Service (London), Ltd., 105, Torriano
Av., N.W.5. 'Phone : North 0623-4-5. [7596

C.D.E.S. Accumulator Hire and Maintenance Service
(5 mile radius). -98, Cherry Orchard Rd., Croy-

don. [6374

BATTERIES.
WET H.T. Replacements.-Sacs (capped 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 5/- carriage

paid, otherwise 6d. for postage.-British Battery Co.,
Clarendon Rd., Watford, Herts. [0258
PENTODE Users.-Write for details of new size self -

charging wet battery; 20,000 milliamps, 6d. per
volt; illustrated catalogue giving data, post free.-U.
Taylor, 57, Studley Rd., Stock -well, London. [0273

IXTET H.T. Batteries.-Parts per dozen, jars, No. 1,
2)4x1'1 square, 113; No. 2, 1/6; zincs, No. 1,

104.; No. 2, 11d.; saes, No. 1, 1/2 dozen; No. 2,
119; terminals, 8d., 10d.; dozen cells (18 volts), com-
plete with bands and electrolyte, No. 1, 411; No. 2,
5/-; post 9d.; high efficiency, long life, self charging,
upkeep small; send 6c1. for sample unit; illustrated
booklet free, carriage free order 10/-; write for free
list wireless bargains, trade eupplied.-W. Taylor,- 57,
Studley Rd., Stockwell, London. [0039

Wireless World," when writing to advertisers, will ensure prompt attention.

APPLICATIONS
invited for

POSITIONS AS REPRESENTATIVES
by

TELSEN ELECTRIC CO. LTD.
The positions are for whole time, and

salary, commission and expenses will be paid.
Applications must state full detailed

experience during the last seven years, age,
number of years experience in car driving
and remuneration required, also the particular
area or district preferred, or, where best
known.

Only first-class men with good references
need apply.

All applications will be treated with
strict confidence.

TELSEN ELECTRIC CO. LTD.
Miller Street, BIRMINGHAM.

Order Your

1930 "EVERYMAN FOUR
It

Metal Cabinet as described in " Wireless World,"
January 1st, 1930.

Eaton metal cabinet, with 1- screened compartments.
Delivery from Stock,

46% each; Without Woodwork 351.
Metal Cabinets for all "Wireless World " Sets in stock.

Finished crystalline Brown, Black or Blue.
Trade Enquiries invited.

Samuel Eaton & Sons (Manufacturers of Lighting Goods),
66,72, Barr Street, Birmingham.

ENGRAVED ON THE TOP
-like the

X TerminalsO
ell 0

Belling -Lee
Wander -Plug

Price
4d.

The finishing touch that
stamps Belling -Lee as the
best. Completely insulated
engraved top. The prongs,
made of special spring metal,
make a firm efficient connec-
tion. Entire flex-copper,
rubber and braiding-indi-
vidually gripped without
use of tools.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Asle your dealer, or send to us, for Belling -Lee
Handbook, "Radio Connections."

Advertisement of Belling ce,, Lee, Ltd., Queensway Works,
Ponders End, Middlesex.

B44
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CHARGERS AND ELIMINATORS.

VORTEXION
Transformer's, chokes, etc., wound to

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

[0319

TA1"
TTALITM and Lionium for A.G. Rectifiers; make
up your own inexpensive chargers; blue prints

for H:T, and L.T., 11- each; Lionium electrodes fitted
with terminals, 2-3 .amps. and 5-8 amps.-Blackwell's
Metallurgical Works, Ltd., Speke Rd. Works, Garston,
Liverppol. 'Phone: Garston 980 (2. lines) [6282

PHILIPSON'S Safety High Tension Battery Elimi-
nators.

10 / - Down and the Balance in Easy Monthly
Dements secures the finest high tension

supply available.
13HILIPSON'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.a5 £411716, A.0.7 £311716, complete with
full wave, rectifiers; D.C.4 3716, D.0.5 451,

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

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

Bridge, Bolton. 'Plfone: 2038. 'Grams: Safety, Bolton.
Est. over 50 years. [0318

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

moderate price; enquiries inviteds-Chester Bros., 244,
Dalstort Lane, London, E.8. ' [5290

TRANSFORMERS and Chokes foi Battery Elithinc-
tors and for all wireless purposes, receiving or

transmitting; enquiries invited.-Chester Bros., 244,
Ralston Lane, London, E.8. [7587
VEL-ECTRIO High Tension Eliminator Kits,

improved output 15 milliamps at 120 volts;
complete; 25/-.
WEL-ECTRIO Eliminator Kits are the Best and

cheapest in England; complete, 25/-.F.EL-El:n/1W Kits are Complete, except valve,
and we recommend Philips 373; 15/-.

VEL-ECTRIO Kits have been Sold in Hundreds,
-I-. and are guaranteed, satisfaction or money re-
turned.
VEL-ECTRIC Kit will be sent c.o.d. if desired.
 state voltage and periods, also whether Philips
valve is required at 15/- extra.
TVEL-ECTRIC Eliminator Kit is Post Free; price

25/
FOLDER and Lists on Request to Fel-Eetric Radio,

56, Garden St., Sheffield.
r74PHILIPS Charger, 12 volts 1.3 amps., 200 volt 50

ham.
cycle; £2/10.-Nichols, 74, Childebert Rd.,

[7762
B

a
al -

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

QAVAGE'S Transformer Laminations and Bakelite
1,-3 Bobbins; intending home constructors should
write for list.
SAVAGE'S Reliable Smoothing Condensers. -1,000

volts D.C. test, 2 mfd. 3/-, 4 mfd. 5/3; 500 volts
D.C. test, 1 mid. 1/6, 2 mfd. 2/3, 4 mfd. 3/9..
SAVAGE'S Super Smoothing and Output Chokes.-

Many types available, write for list.
QAVAGE'S Mains Transformer for Westinghouse

Rectifiers.-H.T.4, 18/6; A3, 17/-; A4, -20/,
QAVAGE'S Mains Transformer for Westinghouse

H.T.4 Unit, with additional winding, 4 volts
3 amps.; 23/-.
SAVAGE'S Mains Transformer.-V.T.31, 200-0-200

volts 60 m.amps, 2+2 volts 2 amps., 2+2 volts
3 amps.; 28/-.
SAVAGE'S Mains Transformer.-B.T.3 500-0-500 volts

120 m.amps., 3.75+3.75 volts 3 amps., 3+3 volts
3 amps., 2+2 volts 3 amps.; 51/-.VAGE Mains Transformers and Power ChokesS are carefully and individually constructed from
first class materials with an exceptionally generous
margin of safety.
QAVAGE'S, 146, Bishopsgate, London, E.C.2.S

'Phone : Bishopsgate 6998. [6808

114EGENTONE Eliminator A.C, W.1.13.S.G. 200-
-Ix 250, 40-60, new,. unused;

70/ -.
-cost i00/ -.-

Bailey. 28, Birchwood Rd., West Byflect, Surrey.

RECTIFIER, output 300 milliamps at 200 volts,E7122milliamps
input 230 volts, 50 cycles, full smoothing equip-

ment, Ediswan H.M. 235K valve, cost £10, guaran-
teed perfect condition; £5/10.-186, Normandy Rd..
Handsworth, Birmingham. [7789

t %01 THAT CUTS OUT BROOK

101 S PARK
Tests made in various parts of the country
prove the amazing selectivity of the Climax
All-electric Chelloset. Definitely eliminates
Brookman's Park, yet maintains full volume.
It costs less than £10, yet these are among its
many important features : one dial tuning-
dual wave switch to eliminate coil changing-
Westinghousemetalrectifier-volumecontrol.
No batteries whatever-it operates entirely
from A.C. Mains. Walnut finished cabinet,

PRICE COMPLETE

CABINETS.
A RTCRAFT Radio Cabinets are Britain's Best

Value. [0313
DIGEY'S Cabinets.-Table models in solid Oak and

mahogany; from 11/6 to 71/-.
DIGBY'S Cabinets, fitted with Radion 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.

D IGBY'S Cabinets,-Write for new 16 -page art
catalogue-F. Rigby, 9, The Oval, Hackney Rd.,

E.2. 'Phone: Bishopsgate 6458. [0128

ARTCRAFT Radio Cabinets . are Britain's Best
Value. [0309

B45 Advertisements for " The Wireless

Complete with va7ver, royaltie,, and full mains equipment.

ROVED MAINS UNI

IMPROVED D.C., MAINS UNITS
For H.T. Mains. The most popular D.C.
Mains Unit on the market. Has TEN
VOLTAGE TAPPINGS - 50, 60, 75, 100,
110, 125, 150, 160, 175 and 200. Output
50 m/a total, 10 m/a tappings.

PRICE COMPLETE

IMPROVED A.C. MAINS UNITS.
A.C. Models have new metal rectifying units
eliminating all valve trouble. Negligible
upkeep costs. TEN VOLTAGE TAPPINGS.
For all Mains voltages 40/100 cycles. A.C.
Model U.20, Price £4/5/0 up to 120v. H.T.
up to 20 m/a. A.C. Model U.50, Price
£5:15/0 up to 200v. H.T., up to 50 m/a.

Mtn, nable from all radio dealers.

A YEAR AHEAD
CLIMAX RADIO ELECTRIC, LIMITED,

Haverstock Works, Parkhill Road, Hampstead,
London, N.W.3. Telephone: Primrose 1171-2

World" are

-Cabinets -Contd,
ARTCRAFT Radio Cabinets; Britain's best value;

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

CABINETS, 161/2in. x Vein. x 1 lin., hand mahogany
finished 7/6, unpolished 5/6; oval front, 107/sin.

x61/4in., 6d. extra; portable cabinets, 161,4in.x16,/in.
£115; baseboard, 6d.; carriage free.-F. W.

Ramsey, 63, Shaftesbury St., London, N.1. Clerkeu-
well 7139. .

[7584

A RTCRAFT Radio Cabinets are Britain's BestA

Value. [0311

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

at prices 50% rower than elifewhere; quotations for
specials by return; delivery at short notice guaran-
teed; moving coil, portable, baffle, vignette, radiogramo.
electric pick-up, television, etc.; illustrated lists free.
-H. Kay, Wireless Cabinet Manufacturer Mount
Pleasant Rd., London, N.17. 'Phone: Walthamstow
1626. [7745

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

COILS, TRANSFORMERS, ETC.
AATIRE-WOUND Non -inductive Resistances of all
" sizes, guaranteed, 600 and 1,000 ohms, 1/3;

25,000 ohms, 2/6, etc.; H.F. chokes, ebonite formers,
silk- covered, wire -wound, guaranteed 2,000 turns,
2/6 binocular type, 416.-Omnivos Products, 20,
Brooke St., Holborn, E.C.1. [7727

NEW Kilo-Mag Four Coils, 3716 set; ebonite for-
mers (slotted), for winding, 12/6 set of 3; all

post free; trade- supplied-Groves Bros., St. Mary's
Place, Shrewsbury. [7750

FERRANTI A.F.50, 20/-; 0.P.30, 15/-; R.I. mains,
suitable for 2 L.S.5A.s, £2; 1928 Everyman Four

coils, 201- pain-Nichols, 74, Childebert Rd., Balham.
[7761

TGRANIC Transformers, E and F; 15/- pair, bargain.
-40, Harrington St., Regent's Park, N.W. [7777

SntnioNns
BROS.-Ben-1ff coils, Record Three, 501-

pair; new kilo-meg. four, 50/- set; foreign listeners
four, low, 30/-; long wave, 37/-; screened grid Regional,
40/-; Mullard S.G.P. dual range coils, 30/- pair; Ber-
clif standard coils, for new all -wave four, standard four,
A.C. three, Everyman four, etc., 63/6 set of 4, with
bases; the same coils for the Lodestone series (" Wire-
less Magazine."), 65/9 set of 4, with bases; Titan unit,
15/-; deo:am/Mg resistances, 600 ohm, 1/6, 1,000 ohm,
2/- all " Wireless World" and similar coils in regular
production by the leading specialiste; list free; trade
supplied.--Siminonds Bros., Shireland Rd., Smethwick.
Tel.: Smethwick 751. [6314
600 -Olim DecouplingFour Resistances forf Newa

and i alllin.,

" Wireless World " circuits, hand made and tested in
our own workshops; improved model wound- with Con-
stanton wire, 1/6 each, post free-Groves Bros., St.
Mary's Place, Shrewsbury. [7832
1,000 -OHM Decoupling Resistances for "Wireless

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

FOREIGN Listeners' Four Boxes, 19/. set of 4; coils,
37/6.-Stott.

RECORD III Coils, 35/-; Kilo-Mag 4 coils, 33/-;
decoupling resistances, 1/3.

KIT Set Coils and SwItches, 37/6; dials and plates,
ll 5/- pair.-Stott.
1(130 Everyman Coils, 42/6 set; all special parts to
t, order; trade supplied.

S.0. Short Wave III Set of 4 Coils; 201,
METAL Cabinets, in oak or mahogany, with

moulded wood top and base; Record Ill, IC.M.,
and 1930 Everyman, 45/-; Kit set, 35/-; metal box
only, 32/6 and 27/6 respectively-Arthur T. Stott,
:1,, Duke St., Rochdale. [7834

DYNAMOS. ETC.
STAGGERING Value! in Dynamos and Switchboards.

-Guaranteed, modern totally enclosed ball bearing
type, 16 -20 -volt 10 amp. charging and lighting dynamo, -
with driving pulley and slide rails, together with beau-.
tifully polished teak switchboard, fitted with ampere
meter, main switch, double fuses and automatic. mag-
netic charging cut-out; written guarantee given (only
few left); better wire if you wish to secure set;
£3/18/6; switchboards (if separate) £1/5.-Universal
Motors, St. James Rd.', Derby. [7792

GRAMOPHONE PICK-UPS, ETC.
ELECTRIC Pick-up, with arm, adaptable to any

gramophone; pick-up 14/-, arm 7/-; c.o.d.;
remarkable value. --G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738

BURNDEPT Pick-up, very little used, excellent con-
dition.-Smith, Norwood Rd., Tiverton, Devon.

- [7764
.I.-VARLEY, with Meltrope arm; 35/-; approval.-

Redgewell, "Penrhyn," Chartfield Rd., Reigate,
Surrey. [7774

CELESTION Woodroffe Pick-up, 21/-; Amplion Pick-
up, 9/-; slightly used.-Box.-4371, c/o The Wire-

less World. [7815
RVARLEY Compound Mass Suspension Pick-up, as
new; cost £3/5, 19/6.-Hough, "Chestnuts."

Church Lane, Walthamstow, London. [781.

only accepted from firms we believe to be thoroughly reliable.
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SUPER - MICROPHONES
New, highly sensitive, made on the latest principle, a vast
improvement over an other typos; will pick up whispered

words from a distance of several yards, also
strongly amplify and transmit speech and
music over a distance, through Loud -speaker
or Headphones. Splendid instruments for
making Detectaphone, DEAF AID, LOUD -
SPEAKING TELEPHONE. Announcements
through Loud -speaker, Amplifier for Crystal
or Valve Sets. Electric Sound Detector,
Experiments.

NO OTHER MICROPHONE OF EQUAL SENSITIVENESS
KNOWN ; each instrument finely black enamelled and
fitted with a 3 -ft. silk connecting cord. Despatched 8/6by return post.

ti

"BABY ALARM"
By suspending Super -Microphone over or near baby's cot and
connecting through Microphone Transformer to Loud -speaker
every sound in bedroom is reproduced with great volume at
any distant point.

SPECIAL MICROPHONE TRANSFORMER
for connecting Super - Microphone to Radio Head- C/-
phones, Loud -speaker, Valve Set, or Valve Amplifier U,'

SMALL 10 OHMS EARPIECE
for use with Super -Microphone as a HIGHLY EFFICIENT
DEAF -AID, or Detectaphone, etc. thin 3-11 silk a/
connecting cord fitted, Earpiece finely black enamelled W/ -
Full Directions for use of Super -Microphone for many purposes

and diagrams of connections free.

NEW PUBLIC ADDRESS MICROPHONE
The Ideal Instrument for addressing an Audience through Loud-
speaker (via Valve Amplifier or L.F. Stages of Wireless Seth and
for relaying Speech and Musical Entertainment to any distance.

Powerful Loud -speaker Reproduction with perfect Purity.

Hand Type,
highly distance -sensitive, yet guaranteed entirely free
from distortion or microphonicnoises,absolutely silent
background; far superior to ordinary Microphone
Transmitters and obsolete Government surplus; for
use with Valve Amplifier or Valve Set (through leads
of Gramophone Pick-up if desired) at Open-air Meet-
ings, in Cinema, Theatre, or Concert Hall. Operates

tI from 2 Volt Tapping of L.T. Accumulator, through
Microphone Transformer. Current consumption one -
tenth Ampere. Provided with detachable Sound
Collector, handle, hook for suspension,
and a - ft. silk connecting cord, 16/.
as illustration.

Microphone Transformer for the above 6/
DIAGRAM OF CONNECTIONS FREE,

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

Both engraved-
no mistakes-easy

connections. The handle
of the Spade Terminal is

fully insulated-the prongs
are sprung-connecting up is

a one -hand job. Entire flex-
rubber, copper, and braiding-

individually gripped without use of tools.
Ask your dealer, or send to us for Belling -
Lee Handbook, "Radio Connections."

BELLING -LEE -

FOR EVERY RADIO CONNECTION

Advertisement of Belling Cr Lee Ltd.,
Queensway W orks, Ponders End, Middlese

Price

Ord.

BONA FIDE TRADERS' GUIDE.
Send far our comprehensive Illustrated List.

QUICK SERVICE QUICK SERVICE.

THE QUALITY HOUSE.
PERSEUS MFG. CO., LTD, (Dept. W.W.),
BRANSTONE RD., BURTON -ON -TRENT.

LOUD.SPEAKERS.
EPOCH Moving Coil Speakers.

EPOCH.

EPOCH

EPOCH.
EPOCH.
EPOCII.

EPOCH Morin Coil Speakers. Speak for Themselves.

EPOCH.
EPOCH.
EPOCII.
EPOCH.

E POCH.-TeLt ar. Epoch against any other make. It
will persuade you more than the best salesman.

EPOCH.
EPOCH
EPOCH.
EPOCH.
Epocll.
E POCH.-Ask any of the thousands of users of even

the older models. But this season's models?
Well, let the 01 theca tell you themselves.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
E POL-P 7e to test against AnyLotlenatetvretryh

switch over
EPOCH.
EPOCH.
EPOCII
EPOCH.
EPOCH.

EPOCII.-Or-cler one for 7 days' free trial.

EPOCH
EPOCH
EPOCH.
E POCII.

E PYou 1

deposit instantly refunded
are not oth satisfied.

rod tape.
EPOCH.
EPOCH.
EPOCH.

EPOCH.

or every
a quick

EPCCSIII.siTeatrms
oisnt

the world,
range of moving

EPOCH.

E POCII.

E POCH.

EPOCH -

EPOCH. -Semi for catalogue W.S.2.

EPOCH.

EPOCH.

E POCH.

EPOCH.

EP 1st 7r1e6e .pa,,es
crammed full of real information.

EPOCH.

EPOCII
E POCH

EPOCH

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

tion, 3, Fairing don Avenue (Ludgate Circus end),
E.C.4. 'Phone : Central 1971 (2 lines). Private
Branch Exchange [7754

Mention of  The Wireless World," when writing to advertisers, will

p

STUPENDOUS!
A recent advertiser in
"THE WIRELESS WORLD"

writes as follows:

"As the results from my
advertisement in 'The
Wireless World' were
stupendous, I shall be
glad if you will cancel
my advertisement in
next week's issue as I
am cleared out.

I might add that 'The
Wireless World' is the
best journal I have
read."

W. F. Macbeth,
" Braemar,"

Ballymena, Ulster.

W.W 89.

S 0
Replies!

A recent advertiser in " THE
WIRELESS WORLD"
writes as follows :

IHAVE received so
many replies to my
advertisement in

The Wireless World,'
which appeared under a
Box Number that I am
sending herewith stamps
to the value of 6d. as
further payment towards
your postage expenses.
Thanking you for the
quick despatch of all
replies."

R. W. CAPEWELL,
52., Chapel Terrace,

Trent Vale,
Stoke-on-Trent.

1111111111.1111111111111MMII
ensure prompt attention. B46

rt-
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H. & B.
Service for You.
If it's Kits it's H. & B.

We specialise in kits
for all circuits described
in this and other Radio

Journals.

S.G. Short Wave!!!
Complete kit of specified
parts, including a
Trelleborgs Panel and
Strip ready drilled, base-
board, wire and screws.

Cash price £8 - 18 -0
or supplied on our Gradual
Payments System, 38/- down
and io monthly payments

of 15/5.
3 Mullard or Cossor Valves

45/- extra.
IVitte for detailed price list of this kit.

Buy the H. & B. Way.
It's Easier It's Better

No References. Strictly Confidential.
Climax All-electric A.C. Chelloset. One -dial
tuning, dual wave, amazingly selective. In walnut
cabinet. Cash price, £9 17s. 6d., valves included ;
or £2 clown and to monthly payments of 1716.
Cossor 1930 Battery Kit, complete with cabinet,
valves, and full instructions. Cash price, £8 15s.;
er 16'- down and Is monthly payments of 15/10.
Pye Popular Two. Remarkably efficient two;
one -dial tuning, dual range. Cash price, £4 17s.;
or 15 - down and so monthly payments of 9;-.
Amplion A.C.4. Oak cabinet speaker. Splendid
tone, handsome appearance. Cash price, £3 ; or
15"- clown and 5 monthly payments of 10/-.
NI. P.A. Popular Cabinet Speaker. Oak cabinet,
Cash price 45'-; or 5'- down and 9 monthly pay-
ments of 5'-.
Ekco A.C. Eliminator. 3.F2o, S.G., 600-120,
120'15,. 10- down and 8 monthly payments of

Ultra Air Chrome Speakers, .14 by 14. Cash
price 52'-; or 11!- clown and 4 monthly payments
of 11/-.
Climax Eliminator, D.C. Suitable for any set
up to 5 valves. Has 9 -volt tappings. Cash price
34,-; or 7t- down and 5 monthly payments of 6'-.
Climax A.C. Eliminator. Suitable for all volt-
ages. Has ten tappings. Cash price 85'-; or 10' -
down and 8 monthly payments of 10/-.
H. & B. 1930 115-page Catalogue now ready,
price 9d. Refund on first order over 5,'-.
Carriage Paid on all orders. C.O.D. Charges Paid

over LI.
WE CAN SUPPLY ANYTHING RADIO.

H. & B. RADIO Co.
34, 36, 38, BEAK ST., REGENT ST.,

LONDON, W.1
'Phone: Gerrard 2834.

Loud=speakers.-Contd.
BAKER'S

A
K
E
QIILEDIRST RADIO Moving Coil Speakers are of

the Highest Grade and Proved Efficiency.
BAKER'S

A
K
E
R
SELHURST RADIO Moving Coil Speakers Obtained

on 14 Days' Approval for Comparative Test.
BAKER'S

A
K
E
SLHURST RADIO Moving Coil Speakers Used by

Music Lovers Throughout the World.
BAKER'S

A
K
E
R
SELHURST RADIO Moving Coil Speakers.-Write

fernow new 36 -page booklet, " Sound Advice."
BAKER'S

A
K
E
SELHURST RADIO Moving Coil Speakers Reproduce

both Speech and Mnsie with Wonderful Realism.
B AKER'S

A
K
E
QELFIIIRST RADIO Moving Coil Speakers can

Always be Heard at the New Demonstration Room.
BAKER'S

A
K
E
SELHURST RADIO Moving Coil Speakers.-The new

36 -page booklet is full of truthful information
BAKER'S

A

E
K

SE1,1117RST RADIO Moving Coil Speakers are the
Best that Money can Buy; ideal New Year presents.

BAKER'S

A
K
E
11
SELHURST RADIO, the leading manufacturers of

high grade coil speakers.
OFFICE: 89. Selhnrst Rd., South Norwood, S.E.25

'Phone: Croydon 1618. Works and Demonstra-
tion Room (always open) 42, Cherry Orchard Rd.,
East Croydon (1.1; minutes non-stop Victoria or London
Brideel. 10231

KUSHETTE
PICK-UP ARM

A new Arm for Radio -
Gramophones where price
is a consideration: func-
tions perfectly, and is more
efficient than a cheap tone
arm. Suitable for Port-
ables or for use with exist-
ing Tone Arms to avoid
removal of Sound Box.

Price 519
Weight -relieving-- ad -

instable. Lifts out from
base : lies flat : correct-
ly angled for best align-
ment : bushed bearing:
no vibration : well fin-
ished in aluminium.

R. H. GLASSCOE & CO.,
71, MOORGATE, E.C.2.

Send 3d. in stamps for this
56 -page Catalogue. Scores of
Ready - to assemble Wire-
less Cabinets and Special

Osborn Offers.
CHAS. A. OSBORN (Dept. W.W.),
The Regent Works, Arlington Street, London, N.1,
Telephone: Clerkenwell 5090. Open to 7.30 p.m. Saturdays MO p.m.
And at 21, ESSEX ROAD. ISLINGTON, N,L Open until 9 p.m.
9 p.m. SATURDAYS. Clerkemvell 5634.

SWITCH ON for £2 . 7 . 6
No bother, no more batteries to buy, in
fact " trouble free radio, always perfect
reception at a touch of a switch.
You can buy a mains unit all ready to
connect up, or you can have components
complete with blue print to build into
your present set. Use the electric mains
and get better radio in every form.
THE .TULSEMERE MFG. CO.,
1-7, Dalton Street, West Norwood, S.E.27

Telephone : Streatham 6731.
B47 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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RADIO - GRAMOPHONE
CABINETS

Beautifully finished ha highly polished OAK.
Will take sets

18" x 7" x 16" or 21" x 7" x 16".
Spacious compartment for speaker and
batteries. Overall size 36" x,24" X 19".
9 -ply motor board. £4 - 19 -6

(Mahogany Finish £5-15-0.)
Delivered free in England and

Wales. Scotland 2/6 extra.
Send for our Illus. Catalogue.
Fitted complete with D.S.
Motor, B.T.H. Pick-up and
Arm, Ormond Unit r9_17.6
and Chassis.. . .

This is all you need to turn your
present set into a modern

RADIO -GRAMOPHONE.

PREMIER SUPPLY STORES
Radio & Gramophone Specialists,
145, Fleet St., London, E.C.4.

'Phone: Central 2833
Large selection of
Gramo. Motors and

Pick-ups always in stock

These Cabinets are made by experts and are thoroughly electrically
sealed with Fine Brass Gauze.

W.W. as specified CABINETS.
RIGBY & WOOLFEN DEN,

Sheet Metal

114finrow Road, ROCHDALE. 'Phone 2948.

2DS

2DP

12DH
SPADES and PINS
HOOKS and EYES
6 Colours .. 2d. each.

Write for List X92
J. J. EASTICK & SONS,
118 Bunhill Row, London,

E.C.1.2D I t011iWil)

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

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.
214, High Street, Colliers Wool, London, 3.W.19A

Bakelite
Drum Dials
with Escutcheons

5/6
(from stock).

Cabinets, Coils, Valve Holders, etc., for
New Kilo-Mag 4 and 1930 Everyman 4.

°"" '" E. PAROUSSI,from:
10, Featherstone Buildings, High Holborn, W.C.1

- 'Phone: Chancery Toro:

THE WIRELESS WORLD JANUARY 8TH, 1930.

Loud.speakers.-Contd.
MARCONIPHONE Popular Horn Loud -speakers, ad-

justable unit, dark mahogany crystalline finish,
absolutely new, in makers' original sealed boxes;
formerly 42/- Clearance price 151- each, postage 11-.-
F. J. A. Hall, 91, Fore St., Edmonton, N.18. [7720

NEW B.T.H. C2, 35/-; Amplion A.R.9, 27/-;
Amplion A.R.19, 25/-; Amplion A.R.65. 25/-;

A.R.19 and A.R.65, horns slightly damaged.-Bqx
4287, c/o The Wireless World. [7726

ARGAIN.-Amplion cone, new 1928; £3115, sellB £111716; carriage paid.-Wayre, Brackemlale, Love-
lace Rd., Surbiton. [7757

CONE Speaker, B.T.H. unit, excellent tone; cheap. -
38, Methuen Park, Mu,well Hill. [7767

GOODMAN Moving Coil, £2; 3ft. ornamental baffle,
251 -.-Nichols, 74, Childebert Rd., Balham. [7763

BRANDS Ellipticone, £2; Celestion C12, £3; maho-
gany cases, in new condition.-Marshall, Rose,

Hill, IHey, Oxford. [7782

MAGNAVOX 230 A,C. Moving Coil Speaker, all
mains; cost £11/11, sell £6; perfect working

order, heard any time.-Brooklands, Moor Lane, Great
Crosby, near Liverpool [7784

GREAT Bargains.
GREAT Bargains.

GREAT
Bargains.-Epoch model A moving coil

speaker kit (or complete units), brand new; a
large number of these famous instruments made for
a special order for use in talkies, but not executed,
for credit reasons only; regular prices, £3110, £4/2,
and £5/17/6, to clear at 50/- for accumulator opera-
tion, 55/- for D.C. mains operation, 85/- for A.C.
mains; kits comprising copper plated super magnet -
pot (weight 23 lb.) Chrystalene frame, fully adjust-
able, moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/
extra.
GREAT Bargains.

GREAT
Bargains.-/n fact, the greatest bargains

ever offered! A number of Epoch model A used
kits at given away prices, guaranteed in perfect work-
ing order; early 1928 model, 35/-; latest model, 42/6;
made up complete, if desired, 6/- extra.
TINJOY Marvellous Epoch Reproduction sit
-LA Ridiculous Cost; don't wait until they are all
gone, but secure one immediately by writing, 'phoning,
telegraphing, or hiirrying to Epoch, 3. Farringdon Av..
E.C.4. [7077

TRANSMITTERS.
ollEBROS Chebros. Chebros transformers and
kJ 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 volts (approx.), impedance 800
ohms., amplification factor 3.8, mutual conductance
4.35 m.a./volts; price £5110: see article " The Wire-
less World," 24-h July, 1929, then send to North
London Valve Co., Ltd., 22lig. Cazenove Rd., Stoke
Newington, London, N.16. [7702

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., Queensway
Works, Ponders End, Middlesex. [0018
POWER 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.
IATESTON Model 301, milliamineters, ammeters, and

voltmeters 21/- each; hot wire ammeters 0-1
amps., 4/-; 0-0-5 amp., 3/-; instrument repairs and
alterations; send for list-The Vieta Electrical Co.,
47, High St., Battersea, S.W.11. Established 1910.

POTENTIAL Dividers 10,000, 15,000, 20[,7010603,,

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 infd., 2/3; 4 mfd., 4/-; guaran-
teed; tested 500 volts.

CHOKES (L.F.).-Excellent for smoothing, up to
20 milliampo, 2/-; special heavy duty, 100 milli -

amps, 8/6.
ELIMINATORS, A.C., wired for half or full wave,

complete with valve; £3/17/6.
H.F. Chokes; 3/-.

GRAMOPHONE Motors, well known make, double
spring, silent, complete with fittings; 30/-.

SPECIAL Bargain -B.T H. 40 henry chokes; 9/6;
any article on approve] against cash.-Huggins,

Radio Engineer, Clacton -on -Sea. [7398

TUNING
COILS

and METHODS
of TUNING.

By W. .111ES.

VERY useful manual
giving the maximum

cf information on the sub-
ject. Following a simple
explanation of the princi-
ples of wireless, the autho7
discusses the many methods
of tuning circuits, with
explanations of spade,
condenser and variometer
tuning. Other chapters
treat in detail of the choice,
construction and design of
coils, and give particulars'
as to size of coil required,
the best shape, size of

wire, type of insulation,
and special uses of the
various coils.

1411M111110111=

Price 216 net.
By Post 2/10.

From leading booksellers or
direct from the Publishers

ILIFFE & SONS LIMITED,
Dorset House, Tudor Street,

LONDON,
E.C4.

Mention of " The Wireless World," wizen writing to advertisers, will ensure prompt attention. Bab
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Components, Etc., for Sale.-Contd.
600 -OHMS Coils. -Groves BroiternscNansuleactuart

[1751
A MPLION LION L18 Power Chassis, new condition,

£515; Burndept pick-up, 14/-; Reamer pick-up
carrier, 5/ -.-Gordan, 74, Delancey St., Regent's Park,
N.W.1. [7781
PICK-UP Igranic, unused, IN-; Ormond unit, 8/..-
1 Austen, 60, Vaughan Rd., Harrow. [7785
(SLIGHTLY Used Only, and guaranteed.-Fultograph
ti i picture receiver, complete with extras, £6; Igranictype 0 output choke, 15/-; Igranic tapped output
choke, 13/-; Lissen L.F. chokes, 2/-; R.I.-Varley filter
choke, 13/-; Marconi 110 henry choke, 10/-; Pye 110
ditto, 8/-; all postage extra-Scientific Development
Co., 51, Fishergate, Preston. [7779

CRESCENT Mullimeter, five ranges, 30/-; 8 short
wave coils, 7/6.-Hanson, Verwood, Dorset, [7773

YOUR 014 Components Taken in Part Payment for
Latest Type; see our advert. in column

Receivers for bale.-Scientific Development Co., 51,
Fishergate, Preston. [0228

WIRELESS Transmitting Sets for Morse Telegraphy
or distant Control of Models, etc., lin. spark

coil, condenser, spark gap, helix, etc., very compact,
complete and ready for use, 12/6; high note buzzer
with heavy Morse key, very high quality, 7/6.-Below.

ELECTRIC Motors, Vtah.p, to 1/sh.p., 110v. and220v. D.C., silent running, carbon brushes, inperfect condition and working order, suitable for
gramophones, television, or any small power uses,
10/-; a few with overheated windings, if rewoundmake good dynamos for H.T. accumulators, 6/ -.-
Below.
COMPLETE Portable Telephones, ready for use, high

class instruments, 17/6; hand telephones, 4/6;
1,000 ohm choke coils, 1/-; Dewar switches, 1/-;
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 sensi-
tive, very low operating current, 6/6.-Below.

2IN. Spark Coils, llin.x7in.x6in., complete with
contact breaker and condenser, 12/6; lin. spark

coils, 4in.x4in.x5in., fully complete, 6/-; Ford -igni-
tion coils, %in. spark, complete, 4/ -.-Below.

DYNAMOS, shunt wound, for charging or lighting,
JJ 50v. 4 amp., ring oiler bearings, carbon brushes,
35/-: 100v. 3 amp., ditto, 50!-; 110v. 3 amp., ball
bearing, carton brushes, 55/-; 110v. 2 amp. ditto,
451 -.-Below.

ELECTRIC Motors, all bail bearing and carbon
brushes, 14h -p, to Valt.p., 110v., 30/-; 6 -volt car

starter motors, 10/ -; 12 -volt ditto, 12/6; 110v. motor
direct coupled to air blower, mounted on iron bed-plate, 1/..,h.p. motor, 45 /-.-Below.
STARTERS, please state requirements; starter regu-

lators make good field rheostats for dynamos,
to carry 2 amps., 7/6, to carry 5 amps., 10/-, to carry
8 amps., 12/6.-Below.
A LL Above Goods Guaranteed, cash with order, or

-cA- c.o.d., all goods 3 days' approval from date of
delivery; all letters answered.-Galpin, Binfield Heath,
near Henley-on-Thames. [7809

FERRANTI Trickle Charger, 30/-, little used; many
modern components; state requirements.-Dick,

Alvechurch, Worcestershire. [7806

UNUSED Osram 11210, 8/-; Ormond 4 -pole adjust-
able, 9/-; R1 Varley R.C.C. unit, 6/ -.-Small, 64,

Beckley Hill, Birmingham. [7805
SALVAGE Stock, all sound.-Ten Varley push-pull

output transformers, 12/- each; 10 Pye. L.F.
chokes, various, 8/- each; M.H. 7 -valve superhet, no
cabinet, 50/-; 10 Ferranti milliampmeters, various,
20/- each; /5 Brownie transformers, 6/- each.-
Franks, 42, St. George's St., London, E.1. [7821
DAM HOUSE, Huddersfield, issues the Relia-
11, bility Wireless Guide, which will be sent post
free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

ONE Unused Amplion Lion Chassis, £6, accept
75/ -;Ferranti unused trickle charger for A.C.

mains, 100-130 volts, 32/6; I Lewcos aerial and 1
split primary coil, cost 36/- pair, accept 17/6 pair;
all above as brand new and unused.-Green, 16,
Corporation St., Chesterfield. [782.

TRIPLE Gang Condenser, 0.0005 (Cyldon); cost
£3/10, 40/-, offers.-Maxted. 71, Chaplin Rd..Stapleton Rd., Bristol. [7800

CANCELLED Shipment of World Renowned Make of
High Tension Accumulators Enables Us to Sell at

Prices Much Less than Wholesale; each battery con-
tained in solid oak cabinet and fitted conveniently
for carrying, all brand new, perfect, and guaranteed;
the absurdly low prices are: 40 volts battery, 18/6;
50 volts, 22/6; 60 volts, 26/6; 80 volts, 32/6; why
throw money away on dry batteries?-J. B. Hum-
phreys and Co., 23, College Hill, Cannon St., Lon-
don, E.C.4. [7801
A/CETRO-VICK ILT., G.B., L.T. Eliminator, £5;
"TX Lion L14 speaker, £4; Ferranti A.F.5, £1;0-50 milliammeter, £1; E.M.1 transformer, 26/-; L.P.
choke, 141-; Philips charger, 35/-; Sifam Elimeter,
£1; Lewcos S.G.P. transformer, 14/-; Varley pick-uP,
23/ -.-Newsome, Fairhill, Styvechale Hill, Coventry.

[7811
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ERITA5
3 -CORNERED BAFFLE

Board dimen.  30-:, 30r, Oak +" ply.
Mahogany h" ply.

Centre opening 71" diameter.
"The Wireless World," Dec. 18th, says:

. . a handsomely finished baffle."
This hand -polished baffle board is built with open
sides and bottom which entirely eliminate box reson-
ance. Removable top and rear leg folds flat against
front.

Oak, Jacobean - - - 38/6
Mahogany, Queen Anne - - 42/ -

Carriage forward.

MOROGORO TRADING CORPN. LD.,
12, Union Court, Old Broad St., London, E.C.2.

'Phone: London Wall 8236. .

"The Wireless World," Jon. 1st, says:
I

- this _useful accessory"
" A practical test was made on a rather unselective

receiver, on which 2L0 could not be tuned out
at any part of the 250-600 metre waveband.
With the rejector in use the interference was re-
stricted to a small band of wavelengths between
344 metres and 367 metres only; transmissions
above and below these limits being received free
from interference from the Regional Station."

REGIONAL
STATION

REJECTOR
(a) Doubles the Selectivity

of your set.

(b) Fitted in 3D seconds. No
alteration to your set.

I.D.S.

(c) Illustrated
leaflet
post
free.

10'6
Post Free.

4, Golden Square, Piccadilly
Circus, London, W.1.
Telephone: Gerrard 2437.

are only accepted from firms toe

Components, Etc., for Sale.-Contd.
READ This, there is bound to be something youwant; all slightly used, but guaranteed to operate

as new; we must clear before removal to new premises.
TRANSFORMERS.-Ferranti A.F.4, 10/-; A.F.3,15/-; A.F.5, 21/-; A.F.5C, 22/6; 0.P.60, 16/-;0.P.30, 16/-; 0.P.1, 14/-; R.I. Varley general 'Pur-pose, 8/-; straight line super, 15/-; Hypermu, 16/-;

Pentamu output, 151-; old type. 5/-; pair B.I. Duplex
push-pull, 38/-; Duplex heavy current, 27/6 type,13/-; Forme, 5/-; Lissen, 5/-; Lissen Super, 131-;Gecorshene, 9 / -; Royal, 6/-; Eureka, 5/-; TeIsen Ace,
5/-; B.T.H., 7/6; Brandes, 5/-; Igranic shrouded, 5/-;
Marconi universal output, 15/,
Q LOW Motion Dials.-Ormond white face, 2 / 6;
1.7 Burndept, 3/-; Utility, 3/-; Cleartron, 1 / 9 ;Brownie, 2/-; Igranic Parent, 2/6; others, 1/6; anti-mierophouic holders, all makes; 9d. each; 2 -coil
holders, all makes, 1/6 each; rheostats, all makes, 9d.
each; fixed condensers, all capacities to 0.05, 9d. each.

WIRE Wound Resistances, R.I. Varley, Dubilier,
Mullard, 100,000 ohm 1/9, 250,000 ohm 2/3

each; bases, 6d.
I. Varley Permanent Crystal Detectors, 1/6; plug-

-1-10 in coils, all makes, half list price; also 6 -pin.
coils and bases, ditto; Bowyer Lowe short wave chassis.
with coils, H.F. choke, L.F. transformer, screens, metal
panel, etc., £3.
I GRANIC Neutroregenerative Short Wave Kit, with

extra coils, short wave chokes, etc., 55/-.
LOTUS Relays, 10/-; Centralab 500,000 ohm re-

sistance, 61-; Igranic, megohm ditto, 3/-; ClarO.
stat volume control, 5/-; Royalty eliminator resist-
ances, zero -5,000, 1,500-100,000 10,000-700,000,
100,000.7 megohras, each 516; Gambrell wavemeter,
with chart, 25/-; R.I. volume control, 5/-; lend -
speaker units, gramophone or horn type, Lissen 5/-,
Brown .C.T.S. 6/-, Bullphone 7/-, other 4/-.
y AMMAN 4 -pole Cone Unit, 10/-; Goodman P.G.3, '
-IA with cone chassis, 25/-; Blue Spot 66K, 15/-;
Goodman P.G.4, 201-; Cyldon, 6/-.

VARIABLE Condensers. -0.0005  GecOphone S.M.,
7/6; Brandes, 7/6; Ormond 20/ -typo, 8/-; Igranic

Lokvane, 6/-; Burton, 4/- Ormond, 4/ -' Forms, 3 / -;
others from 2 / 6 each; all 'S.L.F. or L.M.L. -

ALL Makes 0.0003 Condensers Two-thirds Above
Prices; Cyldon dual condensers, 0.0005, 5/- J.B.

twin gang condenser, 39/6 type, 20/-; Cyldon 'triple
gang, 20/-.

ELIMINATORS.-A.C. Benjamin Majestic, 160 volts
60 ma., £4; Metvick, 220 volt 60 m.a., £6;

Burndept, 50 m.a., £4; direct current type, Radielle,
give 22Q volts 100 m.a., £4; Ecko, 10 ma., 17/6;
Climax, 20 ma., 20/-.
'VESPER Trickle Charger, 25/-; Burndept ditto.25/-; Metvick elastic aerial. units, 7/6; Harlie
wave trap, 7/6.
ATALVES, all guarantee fell emission.-P.M.256, 7!-;

V P.M.5X, 4/-; P.M.5B, 4/-; P.M.6, 5/-; P.M.6D,
5/6; Philips 505, 8/-'D.E.H.610, 5/-; P.111.26 Pen-
tode, 14/-; H.L.610, 5/-; D.U.2, 107-; P.X.650, 14/-;
D.E.5A, 5/-, D.E.5, 2/6; D.E.5B, 2/6; L.S.5A, 10/-;
3625, 8/-; Cossor S.G.210, 8/-.
IT. F. Chokes.-R.I. Varley, 5/6; Lewcos, 51-; Parley,11. 3/-; Climax, 4/-; Sovereign, 3/-; Lissen, 2/6;Success, 4/-; Weatite, 4/-; Detex, 3/-; Colvern All.
Wave, 5/-.

BASEBOARD Mounting Neutralising Aerial Con.
densers, Peto-Scott 2/-, Formodenser 1/6,

McMichael 1/9, Igranic 2/-, Bowyer Lowe 2/-, Gam-
brell 2/6.
VARIABLE Reaction, panel mounting, Ormond,

Dubilier, Pets -Scott, Magnum, 2/6; resistance
capacity coupling units, R.I. Varley ,7/-, Mullard 9/-,
B.T.H. 5/.., Cosmos 4/-, Dubilier 4/-, Ediswan 3/-, Car-
borundum 3/-, Polar 2/-; Ready Radio selectivity unit,
13/-.
CLIMAX Mains Transformer, 20/ -;.Ferranti E.M.1,
V 100 milliamps, 27/6; Climax smoothing chokes,
7/6.

LOUD-SPEAKERS.-Loewe cone, mahogany cabinet,
28/-; Primax, 27/6; Brown disc, 50!-; Sterling-

Mellovox, 101-; Brandes Tableeone, 25/-; Mullard
cone and unit for portable, 20/-; Six -Sixty ditto, 15/-;
Marconi 105 speaker, 55/-; Celestion C14, as new, £8;
Webson 55/-; Marconi 6 -volt chassis, £3.
Q ETS.-1\101ichael All Mains Screened Dimic Three,

200-240 volts, £19/10; Burndept 1929 model
Screened Grid Four, £17/10, as new; R.I. Varley,
4 valves, in mahogany cabinet, with folding doors, with
valves, £6; Marconi 4 -valve type 42, £6, in mahogany
cabinet, with doors; Mullard Portable, less valves and
H.T. battery, £7/10; Burndept Super -het Ethodyne,
with valves, cabinet damaged at back, but otherwise
perfect, with 2 frame aerials, £6; Burndept 2 -valve, in
mahogany cabinet, wonderful results on loud -speaker,
with valves, £3; General Radio 2 -valve, new, £2; Mar-
coni V2 long range, 20/-; etc.

WATINIEL Pick-up Arm, 4/-' Kusha balanced ditto,
7/6; Ferranti portable meter, 7.5v., 150v.,30 ma., 32/6; another, but only 15 ma., 27/6;

Weston Pinjack voltmeter, 30/-.
ALL Above Items Postage Extra or Carriage For-

ward; sent c.o.d.. if required; no part exchange.
SCIENTI'F'IC DEVELOPMENT Co., 51, Fishergate,

Preston. Tel.: 1364. [7778

believe to be thoroughly reliable.
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WATTS AN OHM
WITHOUT A

DIX-ONEMETER
50 Electrical Instruments in 1

AMPS VOLTS OHMS
Only Six Terminals, but what Ranges

The DIX-ONEMETER is portable size to go in the
pciCket, 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
tii 2,000 volts. AT/hat 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 ab 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

Dix-onemeter 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 MA in

comparison with others.
Latest Model. To 1st Grade Brit. Eng. Standard
Mirror Douhle Scale. Moulded Base. The finest'
Precision Multi -measuring instrument is the
DIX-ONEMETER, the acknowledged Radio
standard beloved by Expert and Amateur.

ELECTRADIX RADIOS
Apparatus Depot

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

BERCLIF COILS
1930 EVERYMAN 57/. the Set.
NEW KILO-MAG 501-
RECORD III 50/-

CABINETS AND DIALS.
SIMMONDS BROS.,

SHIRELAND ROAD. SMETHW1CK

"It may
interest you

to know
that my advertisement in
'The Wireless World'
brought over 70 replies in
three days, which is, I think,

71a
a wonderful testimony to the
advertising efficiency of your
paper."

J. MITCHELL,
to, Hilton Avenue, Frizinghall,

Bradford, Yorks.

Full particulars of advertis-
ing in the Classified Columns
of " The Wireless World "
are given on the first page
of Miscellaneous Advertise-

ments.
W W.76.

Components, Etc., for Sale.-Contd.
WESTON Moving Coil Relay; 30/-, or offer; unused,.

exchange for Brown microphone amplifier. -Coffey,.
Rawdon. [7771

AF.5C, 20/- A.F.5, 20/-; 0-100 Weston milliam-
meter, 201'-; 3 P625A valves, 2216; Philips pick-

up, 30/-; all as new. -Murray, Coldstream. [7770

.F.,Traniformers, Lissen, 5/6; Success, 71.; Lissenola
-1--# unit, 81-; mains winding for moving coil speaker,
18/ -.-Prichard, Granville Gardens, Ealing, W.5. ,[7759
MIERRANTI A.F.50 Transformer, Metro Vie A.C.,

S.G. valve, indirectly heated, for use with adaptor,
Brown pick-up, with Kusette arm; lot £2110, or 151-,
12/-, and 231-.-0. 0. Pattison, 548, Shields Rd., New-
castle -on -Tyne. [7760

COMPONENTS for 3 -valve Set, dual wave, choke out-
put, and 3 valves; £2/10. -Box 4361, elo The

Wireless World. [7768

METER Suprecision 3, 12, 120 mA., 1.2, 6 amp.,
6, 24, 120, 480 volts, 30/-; also 6 -volt moving

coil speaker, £2.-71, Burbage Rd., Herne Hill, S.E.
[78P1

1DP 1 Hypermu Transformer, 12/6; Celestion Wood-
-LL ruff pick-up, 30/-; Lewcos 75X, 200X coils, 2/6
each; all guaranteed new. -Box 4369, c/o The Wire-
less World. 813

PRIVATE Sale Like New Goods -Sets, no cabinet,
3 -valve 25/, 2 -valve 20/-; pick, -ups, Blue Spot,

G.E. Co., 17/6; B.T.H. C2 speaker, 25/-; Brown' e V
unit, chassis cone, 27/6; double microphone ampWer,
£3, cost £20; meters, coils, transformers, H.F. chokes,
condensers, leaks, resistances, switches, etc.; send
requirements; call evenings. -78, Lavender Sweep,
S.W.11. [7804

3A/12/29.
-Dear Sirs, I must say how pleased I

1.1 am with your prompt attention to my order and
the satisfaction of the part exchange; I had tried
several other firms before writing to you to see what
they would give me for my surplus parts, but every
time was disgusted with their offers; I shall be pleased
to get any further radio components from you when
next requiring same. The above is genuine and
unsolicited; we receive many of a similar nature.
Why 1-Bostock and Stonnill, 1, Westbourne Terrace,
Park Rd., London, S.E. 23. [7799

EKCO D.C. All -mains Units, hardly used,£3; A.F.5
20/-; 'P.M.2, 9/6; pair Orgola. coils, new, 11/6

Goltone D.C. eliminator, 15/-; Cosmos A.C. S.G., 18/6
large assortments of high class condensers, coils, valves
transformers, chokes, resistances, etc., both used
and new, to be cleared; send for lists. -Heaton, 42,
Green Lane; Thornton. Heath, Surrey. [7796

WILLARD H.T. Unit, new, £4; O.P. 3C, 10/6;
Utility 3 -pole, 4/6; Mullard 100,000 resistance,

5/ -' headphones, 5/-; Btookmans rejector, 8/-; D.E.P.
610, 7/6; S.S. 210,-5/-; 220 P, 7/6. -Lodge, drookhill
Hall, Conisbrough, Rotherham. [7794

CONTROL your Receiver from that Other Room by
Means of the Foolproof and Inexpensive Yerg

Relay, no maintenance 'or attention; model for
battery operated sets, 10/6 pest free; mains models,
17/6, 22/6, 25/-; stamp particulars.-Yarg, 1, Eccles
Old Rd., Manchester. [7790

BANKRUPT
Stock, guaranteed.-Dubilier R.O.

units, 5/6; transformers : Telsen Radiogrand,
9/-; Varley Nicore I, 12/6; Nicore II, 7/6; R.I.
Hyperrau, 15/-; Ready Radio selectivity units, 15/'-;
B.T.H. 'phones, 12/6; cash with order or c.o.d.;
satisfaction or money returned.-Sencer, Sheep St.,
Northampton. [7776

BLUE Spot 66K Unit, as new, 17/6; Blue. Spot
chassis 8/6; B.S.A. Kona, 35/-; Edison -Bell

pick-up, 12/6; Mullard's new P.M. 24 pentane, 1716.-
-13, Hawkesley Mill Lane, Northfield, Birmingham.

[7791
APPLEBY'S Bargains.
MIND of Year Clearing. -The following slightly used
.1.11 material is offered subject to sale; every article will
be severely tested before despatch, and guaranteed in
workable condition; the following items quoted are -

nett cash and carriage paid in Great Britain (except
condensers as below) :-
END of Year Clearing.-L.F. transfornaers: Ferranti

A.F.5, as new 25/9 each, second grade 21/9
each, limited number; Ferranti A.F.3, as new, 19/ -
each, second grade 15/9, limited number; Ferranti
A.F.4, 12/6 each,; Marconi Ideal, 2.7 to 1, 17/- each;
other, ratios, 15/9 each, limited number; small Ideal
Marconi, 9/6 each; R.I. straight line transformers,
15/- each; Climax L.F.A., 13/9; Mullard Permacore,
as new, 19/- each, second grade 15/9, limited num:"
her; likewise Phillips, 19/- and 15/9 each; Marconi
Popular, 8/6; G.E.C.," Pye and B.T.H. 9/- each;
Telsen Grand,' 7/6; Hypermu, 17/6, as new,
limited number; more next week!
MIND of Year Clearing. -Variable condensers :
.1-14 Ormond No. 3 S.L.F. and Log, 0.005 and
0.00035, 3/9 each, as new; second grade, 3/ -
each; friction control model, 7/6 each, as new; in lots
of two or more post paid; singles, postage fid. extra;
more next week!

APPLEBY'S, Number Forty-four, Chapel St., Mary-
leborie, N.W.1 (four minutes from Oxford St.,

London). [0316

How
to sell

a Portable!
For the sale or purchase of
Portable or other Receivers use
the Miscellaneous Columns. of
" The Wireless World." A recent
advertiser writes as follows
" I am very satisfied with the
results obtained. The Portable set
was sold the same day, and I had
over twenty other replies, includ-
ing prepaid Telegrams. I also
had a large number of callers,
and altogether am very pleased
with the pulling powers of your
valuable paper."

M. A. FROST,
54, Clerkenwell Road,
London, E.C.1.

WAV.85

Wonderful
Response!

A recent advertiser in "The
Wireless World " writes

"I should like to in-
form you of the
wonderful response
to my advertisement
in 'The Wireless
World.' I have re-
ceived no less than 20
applications for the
Ferranti and Marconi
Transformers and
most of the other
goods have been sold."

W.W82..

W. H. Trevett,
8o, High Street,

Erith, Kent.,

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A6
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MISCELLANEOUS.
ALEXANDER BLACK.

PLEASE Note New Address.

THE Original Wireless Doctor, will call (London and
Home Counties) and sure your set.

CONSULTATIONS
by Appointment Without Obliga-

tion. sets installed, maintained, and brought up
to date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc.
tion specialist.

55, Ebnry St., Victoria, S.W.1. Sloane 1651._
1 I

EASY Payments.-We supply, by easy payments,
-u4  components, accessories, and sets, any make; 10%

down, balance spread over 10 months.-Send list of
requirements to London Radio Supply On., 11, Oat
Lane, London, E.C.2.

WIRELESS
Notes.-A monthly, service of informa-

tion for all those who want the very best in
wireless or geamophone reproduction; frank criticism
of receivers and components; immediate postal help
and advice in all difficulties; something new and
unique; you must have it if you want to know the
truth.-Full particulars free from Ernest H. Robin-
son. Langmead, Pirbright, Woking, Surrey. [7607

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 Cu-New sets constructed

with your or our components, guaranteed finest
workmanship; we specialise in " The Wireless World "
circuits; remember, we have satisfied customers
through:int the British Isles and in. three Continents,
if you so desire, we will design and construct high
grade apparatus to suit your especial circumstances for
quality, range and selectivity.-Tel.: Tudor 5326. Musa
well Hill, London, N.10. [0262

ENGINEERS.-Can't we get together? All we ask
is the chance to prove that you can earn £300,

£400, £500 per year and more. Other men are doing
it, and you can do the same. We have an unrivalled and
world-wide organisation waiting to help you, whether you
be novice or expert. If you wish for somethings more
than a bread-and-butter job you owe it to yourself
to investigate our service. Onr handbook, " Engineer-
ing Opportunities," has pointed the way to better
things to over 20,000 of your fellows. It contains
details of A.M.I.Mech.E., A.M.LC.E., A.M.I.E.E.,
A.M.I.A.E., A.M.I.Struct.E., C. & G., G.P.O., etc.,
exams., and outlines home study courses in all branches
of Electrical, Mechanical, Motor and Wireless Engin-
eering. In a brilliant A. M. Low
shows clearly the chances you are missing. The book
and our advice are quite free. We guarantee No Pass-
No Fee. Don't miss this opportunity; send a postcard-
now (state branch, post or exam.).-British Institute
of Engineering Technology, d7, Shakespeare House, 29.
Oxford St., London, W.1. [7640

PATENT AGENTS.
PATENTS and Trade Marks, British and foreign.-

Gee and Co. (H. T. P. Gee, Member R.S.G.B. and
A.31-I.E.E.), 51-52, Chancery Lane, London, W.C.2.
'Phone: Holborn 1525. [0001

UrLNG'S PATENT
AGENCY, Ltd., 146a, Queen Vic-

toria St., E.C.4.-Free advice and handbook on
patenting inventions and registering trade marks by
registered agent with 43 years' experience. [0002

PATENTS.

THE
Proprietor of Patents Nes. 263752 and 263753,

Variable Directional Electric Wave Generating
Device and Directive Projecting and Receiving Sys-
tem for use in Wireless Telegraphy or Telephony, is
decrus of entering into arrangements by way of
brews or otherwise on reasonable terms for the par-
pok c.1 exploiting the same and ensuring its full
der.t.cpment and practical working in this country.
All c:mmunications should be addressed in the first
tio--az,--e to J. E. Evans -Jackson and Company, Regis-
ters,: Patent Agents, Bath House, 57 to 60, Holborn
V-mis.-t, London, E.C.1, and 34, Dame Street, Dublin,
IreLa' [7712

p.S.TENTS and Designs Acts, 1907 to 1928.
ATOTICE is hereby given that The Millard Radio Valve

Ca... Ltd., of 45, Nightingale Lane, Balham, London,
11.W.12. seek leave to amend the Specification of Letters
Magma No. 287,958 granted to Harold Wade for an
isms entitled "Improvements in or relating to
clunk arrangements and discharge tubes for amplifying
elands' wicillations." Particulars of the proposed amend-
- were set forth in No. 2136 of the Illustrated Offi-

weal (Patents), published on the 27th December,
person, or persons, may give Notice of

 - the amendment by leaving Patents Form
Sas Patent Office, 25, Southampton Buildings,

.2, within one calendar month from thecar ..- .:cation of the said Journal.-W. S. Jarratt,
Ommpera-ar-fieneral. [7826

TInaatifacturers.-toud-speaker patent for sale.-
-.Ewe 4372,- c/o The Wireless World. [7816

London, W.C.2. 77069

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

OOPLI LAI
The Brownie POPULAR Transformer
is every bit as good as it looks. Its

clarity throughout the full musical
70purity of amplification gives vivid

range, while its sturdy British con-
struction

3:11P
ensures that it will give this

quality of reproduction not just now
and then, but always. It costs only
9/6, and does the work of trans-
formers at double its price.

BROWNIE WIRELESS CO. (G.B.) LTD.
Nelson Street Works, London, N.W.1

WIRELE SS
CLI3C

21 VAR! ETI ES for every form of contact

No. 15

No. 15. ALL -IN
PLUG AND

SOCKET.
Wherever a termi-
nal of any sort is
required, the Clix
Plug and Socket
can be utilised.
It is entirely insu-
lated as well as
when connected -or
disconnected.
Price complete 8d.
Flex Portion 4d.
Panel Portion 4d.
Both Portions en-
graved.

No.3. 'FIT -ALL'
SPADE

TERMINAL. 2d.

No.

REPAIRS-,

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 cut;
terms to trade.-Transformer Repair Co., (Dept. W.),
214, High St., Colliers Wood, S.W.19. [0011

QCOTT SESSIONS and Co., Great Britain's radio
k--7 doctors; read advertisment under Miscellaneous
column. [0263

REPAIRS Returned Post Free, and to ensure sans -
AA+ faction send remittance after appm sal of same.
-Leeds Wireless Repair Service.

LOUD -SPEAKERS, headphones, rewound to any
resistance and remagnetised, 31-; transformers

rewound, 4/-; Blue Spots, Trintrons and 4 -pole units,
4/6; work guaranteed.-Leeds Wireless Repair Service,
5. Boston Place, Green Rd., Leeds. [7652

ClUARANTEED Repairs by Experts; loud -speakers,
VI headphones, cone units, pick-ups, any type, re-
wound, remagnetised and adjusted; post free, 4/-; trans.
formers from 41 -.-Howell, 91, Morley Hill, Enfield,
Middlesex. [7795

WANTED.
MARCONIPHONE Moving Coil Cabinet, oak or

mahogany:-Phillips, 6, Cheapside, Spennymoor,
Co. Durham. [7758

WANTED, D.E.L. and D.E.P. 610; would exchange
for P 625 and Mazda -B 11.-Hoare, Brownlow,

IlindheacL [7775

GOOD Portable, full particulars.-X. P. Z., Smith's
Bookstall, Warrior Square, St. Leonards, Sussex.

[7820

WANTED, two 2 -volt Mullard S.G. valves, 50,000
and 10,000 ohms resistances, iron core H.F.

choke, air core ditto, 3 0.01 and 3 0.001 condensers,
2 Cossor 230 X.P. valves, matched if possible, push-
pull transformer, 1 Clarostat, Midget 0.0005 Ormond
log, also Ormond drum dials; for sale, National port-
able, as new, 57/10; new 11.T. battery.-Box 4378,
c/o The Wireless World. [7829

MARCONI Ideal, 2.7-1, heavy duty H.T. eliminator
chokes, new pattern Tonatuna, 'variable

0.00025 transmitting condensers, P.625.-Particulars
to Box 4370, c/o The Wireless World. [7814

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

OLD Established Radio Business, with large shop
and living accommodation, in main road; stock,

workshop, plant, etc., well connected, excellent oppor-
tunity.-Box 4375, c/o The Wireless World. [7819

EXCHANGE.
YOUR Old Apparatus Taken in Part Payment for

Latest Type; see cur advert. in column
Receivers for Salc-Scientific Development Co., 51,
Fishergate, Preston. [0230

BRAND New Goodman Moving Coil Speaker; ex-
change for .3 -valve set. or good parts.-C. Jackson.

53, Lavender Sweep, Clapham Junction. [7825

SITUATIONS VACANT.

SITUATIONS
Guaranteed as Wireless Operators,

age 15.30, day -evening postal courses; boarding
students fee payable after situation found.-School,
321, Mansfield Rd.. Nottingham. [774E

DRAUGHTSMAN
for Radio Components and Sets,

good, capable designer to take charge of section.-
Full details of experience, age and salary to Box 616,
Sells, Fleet St., E.C.4. [7803

No.10. CLIX-LOX
WANDER PLUG.

21d.

No. 4. HOOK
TERMINAL. 2d.

Supplied with en-
graved insulators.
Full range of mark-
ings id. extra.
Write for the CGz

. Folder.
No. 4 No. so

LECTRO LINX LTD. 254,
Roa
VauxdhallS.W.1 Bridge

,

BOOKS, INSTRUCTION, ETC.
WET H.T. Batten", are now a proved success; write

for new illustrated booklet, giving cost, and method
of building and maintaining free; mention paper.-
Taylor, 57, Studley Rd. Stockwell, London. [0077

STEP by Step Wireless; a complete course of the
theory of electricity in relation to the practical

design of wireless apparatus, eliminators, circuits, etc.,
with extracts from a designer's notebook, giving up-to-
date practical appbcation; issued weekly; send 1-- p.,..
for first 4 weeks.-Cliflord Pressland, A.3I.LE
Dept. W.W., Hampton -on -Thames. [0195

FREE:
Inventor's Guide on Patents.-T. A. A 253

(WI. Gray's Inn Rd., London. W.C.1. [6373

LODD-SPEAKERS,
by C. M. R. Balbi.-A Trattmr..1

hand book for wireless amateurs on the 1-,-iertsen.
construction and performance of loud-speaken,. with
notes on the detection and remedying of ra_ 0 6
het, of book-ellen or Pitman's, Parker St. Kings-asr.



28 ADVERTISEMENTS. THE WIRELESS WORLD,JANUARY 8TH, 1930.

INDEX TO ADVERTISEMENTS.
Accumulators Elite

PAGE
Garnett, Whiteley & Co., Ltd.

PAM(
4

Adolph, Fredk. 22 General Electric Co., Ltd. Cover iv.
Appleby, E. Hetherington 19 Glasscoe, R. H., & Co. ., 19 & 23
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BE SURE OF YOUR
PANEL

EBONITE IS
GENUINE

Tested to 104,000 volts.
USE THE PRIZE WINNING
LOW LOSS FORMER,

LOOK FOR TRADE MARK.
Write for Handbook on Windings and Circuits, Post Free 4d.

THE BRITISH EBONITE CO., LTD., HASWELL, LONDON, W.7.

PACE
Premier Supply Stores ...... 24
Radiogramophone Development Co. 13
Rigby & Woolf enden 24
Rothermel Corporation, Ltd.. (Centralab) 14
Rowley, Thomas A., Ltd.
Sheffield Magnet Co.
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Telegraph Condenser Co., Ltd
Telsen Electric Co., Ltd.
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Transformer Repair Co. 24
Trelleborg Ebonite Works, Ltd 28.
Tudor Accumulator Co., Ltd. 2
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Vandervell. C. A., & Co., Ltd.
Varley (Oliver Pell Control), Ltd. 5
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Westinghouse Brake & Saxhy Signal Co ,

Ltd. Cover iii.
Weston Electrical Instrument Co., Ltd 18
Whiteley, Boneham & Co., Ltd. '

Wilkins & Wright, Ltd.
Wingrove & Rogers, Ltd. 15
Wolverhampton Die Casting Co.

"GOLTONE" 3 -RANGE RADIO METER
Reading 0.6 volts, 0-150 volts, 0-30 milli -

/amperes. The purpose of the milliainp.
Beale is to enable a correct reading of the
current taken from the H.T. Battery. Also

if there be distortion, this will be disclosed
by the vibration of the needle when the
instrument -is connected into the extra
H.T. positive lead.

Bo. R30/145

PRICE 8/6 EACH
From all First Class Radio Dealers-Refuse
Substitutes, if any difficulty, write direct.

For full range of RADIO METERS
see Catalogue R/121, sent FREE on

request.

CPENDLEar43- atakisionci

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

from

35,10
for all
Inputs

and
Outputs

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

WILLIAM BAYLISS LTD., Sheepcote Street,
Telegrams BIRMINGHAM."Drawbench, B'ham."

Telephone:
Mid. 1409.

uper ine uali y

reileb-org
GUARANTEED

E EBON1 E
A a .arpned..,1

-2
GUARANTEED -

S/,4
,oiv

'Er/*Os
Highly Polished 3/16" Black or Wavy, 9/16d. eq. in., 6 x 9, 2/8 ; 7 x 14, 4/6; 5 x 18, 6/4
7 x 21, 7/- ; 8 x 12, 4/6 ; 8 x 16, 6/- Highly Polished, 3/16" Mahogany, Black or Wavy,
Id. sq. in., 6 X 9, 3/6; 7 x 14, 6/8; 7 x 18, 8/-; 7x21, 9/3; 8x12, IV- 8 x 16, 8/,
Eighty Polished, r Mahogany, ld. sq. in., 6 x 9, 4/6; 7x 14, 8/2 ; 7 x 18, '10/6: 5 x 21,
124 8x 12, 8/.. :8 x 16. 10/8.

THE
BEST
PANELS
-NOW
THE
CHEAP-
EST.

Trelleborg
Ebonite

Works, Ltd.,
Union Place,
Wells Street,
London, W. f

RIME
I RELESS

&TheWIRELESS ENGINEER

The Journal for Professional
Engineers and Advanced
Wireless Experimenters

W W 2

Monthly Annual Subscription
2/6 net. 32/- post free.
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. A8
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ittO ATOR 04,
C6f441.1);11'You cannot /1Na afford to use any but the best

krCondenserin an eliminator circuit.

HELSBY CONDENSERS
are made and guaranteed by a firm with

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

Guaranteed working voltages
Type M
Type 2A
Type 3A
Type 4A

All Helsby Condensers are vacuum dried
and impregnated with a special non -

hygroscopic material which
renders them moisture

proof.

150 volts D.C.
350 volts D.C.

450 volts D.C.
boo volts D.C.

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

ti

BRITISH INSULATED CABLES LTD
PRESCOT- LANCS.

Makers of PRESCOT and HELSBY cables

Advertisements for " The Wireless World " are

ef METAL
WESTUOgoli.4 T-4.H

STYLE n cAt4P5
D.C.VOLTS Activ180AL

c0:EL.T0;o701:3,:itils40pflacip

THE

WESTINGHOUSE 10
METAL RECTIFIER

STYLE H.T.4
PRICE 37/6
D.C. output 180 volts 30 m.a.
full wave, when used in the
Voltage Doubler circuit.

Full details of this and other A.C. mains
unit circuits are given in our 32 -page
book, " The All - Metal Way, 1930."

Send 2d. Stamp for a Copy.

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

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

only accepted from firms we believe to be thoroughly reliable
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EVERYTHING 9. C. ELECTRICAL
yourg.arawee

RADIO WEEK

/,

60uorrie and listen with

osvraalvefti
One of the famous

OSRAM
SUPER - POWER

VALVES
will make

the programmes
louder, clearer and

more life -like.

with the

"TENACIOUS COATING"

MADE IN
ENGLAND

Sold 811 all

Wireless Dealers

/idyl of The General Electric Co., Ltd., Magnet House; Kingsway, Lonaon, W.C.z.

'Printed for the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.i.
Colonial and Foreign Agents

UNITED STATEB-The International News Co., 131, Varick Street, New York. PRANCE-W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Reaumur, Paris.
DEM.:IN-W. IL Smith & Son, 78, Marche aux Herb., Brussels. INDIA-A. H. Wheeler & Co. Bombay, Allahabad and Calcutta. Souza AN-awe-Central News Agency, Ltd.

AmmALIA-Gordon @ Gotch, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania).
CANADA-The American News CO., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax. Hamilton; Gordon & Gotch, Ltd., Toronto; Imperial News CO.

Toronto, Montreal, Winnipeg, Vancouver, Victoria. Now ZEALAND-Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch and Dunedin.
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The Paper for Every Wireless Amateur

Wedhvsday, January 15th, 1930.

NO MORE BATTERIES
WITH YOUR
PORTABLE
SET
kat itcetwwe
againt. wa an

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

AWARDED THE CERTIFICATE OF
THE INSTITUTE 0 F HYGIENE
FOR QUALITY AND PURITY

Superfine Quality

rellebor
GUARANTEED

E EBONITE
biy

o=potrAit
122.229,1?.W hilt" gRES

1 RE LLE BORG EBONITE. WORKS, LTD.,
Union Place, Wells Street, W.x

There
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nothing
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EXACTNESS
THAT
COUNTS...

Supreme precision in construction allied with
outstanding genius makes McMichael Receivers
without equal for results achieved.
Such perfection results in ideal selectivity,
enabling the maximum number of stations to be
obtained without interference, and with greater
volume than usual.

The McMICHAEL

SUPER RANGE
PORTABLE FOUR

Incorporating the latest Screened Grid Am-
plification-unsurpassed for power and high
quality of tone. The most effective Receiver
indoors or outdoors. Fitted in a beautifully
finished furniture hide suit
case with patent locking
clips. Easy to tune-single
dial. Exceptional volume
and selectivity. Gives a
wonderfully true reproduc-
tion of every note broad-
casted. Superlative tonal
quality. Low cost of upkeep.
Special volume control.
CASH PRICE

22 GNS.
(Including all

Equipment and
Royalties).

or by our special
"Deferred P a y -ments on Hire
Purchase Terms
system, £5 down
and 10 monthly
payments of £2:1:0.
Owing to the high degree of selectivity in this, and our
other Screened Grid Portable Receivers, we are able to
guarantee complete selectivity between all main B.B.C.
stations under the new scheme of wavelengths.
The ideal combination of the latest valves and the most
advanced circuit for portable and self-contained receivers
-hear the 1}IcMichael Super Range Four (either model)
demonstrated at any high-class radio store, or call at
our London Showrooms.

Lo L HA E
CVO

Manufacturers ce Wireless and Scientific Apparatus
WEXHAM ROAD: SLOUGH: BUCKS:
Telephone. SLOUGH 441-442. Telegrams: RADIETHER. SLOUGH.

London Showrooms: 179, STRAND, W.C.2, (Telephone: Holborn 2466.)

The McMICHAEL

SUPER RANGE FOUR (Table Model)

Containing a circuit of exactly similar design
to that of the Portable Model, but fitted in a
handsome Walnut Cabinet, mounted on a
turntable. Designed with a self-contained
frame, aerial, this receiver is intended for use
in the home where an outdoor aerial and
earth are not neces-
sary or desirable.
An additional aerial
and earth can be
used to add to the
normal and very
remarkable range.

CASH PRICE

26 6..
(Including all

Equipment and
Royalties.)

Mention of " The' Wireless World," when writing to advertisers, will ensure prompt attention.
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THE TRANSFORMER
THAT PUT Al IN RADIO

I d :7-1: [] TI 1 ET1

Telsen Traniformers have set a
standard of performance second to
none in the history of Radio Com-
ponent manufacture. They give
equal rendering of the Treble and
Bass notes and have been accepted
is standard by many of the leading
Set Manufacturers. Fit one in your
set --notice the perfect rendering
of all notes throughout the entire
musical range ; you will then ap-
preciate Wireless in all its glory.
Radiogrand 12/6 Ace 8/6
Ratios 3-1 & 5-1. Ratios 3-1 & 5-1.

TELSEN ELECTRIC CO. LTD.
Miller Street, Birmingham.

Al Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable
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TEE NEW

QUESTION
ILOUID SPEAKER

MODEL LIO
PERCY HARRIS, a foremost
radio expert, writes in the
"Wireless Constructor"-"Z20,
renowned for brilliancy and
quality . . . . speech and music
particularly good . . . . a

handsome instrument."
Gloriously realistic in tone . .

holding undisputed rank as
the finest of all loud speakers
Model Z.20 is designed specifically to
give the finest possible results with any
set from a Two -Valve to a Power Am-
plifier. Crowned with the Celestion
hall -mark -a beautifully designed and

hand -polished cabinet.

In Oak £7 . 15 . O.

Mahogany . . . . 5 . 0.
Walnut (to order) . £9 . 0 . 0.
Other Celestial models from £3.15.0.

CEILESTOON
The Very Soul of Music

WRITE F R AN ABSORBING FREE
BOOK ON "SOUND RE-CREATION"

London Showrooms :
I06,Victoria Street, S.W.1
Write to: Celastion Ltd.,

Dept. C
Kingston -on -Thames

Ito

JANUARY 15TH; T930.

Certainlifs
experiment
with your set

BUT NOT WITH
theCOMPONENTS

Always use the best-

13E2,17)4_4N

SWITCHES.
Push -Pull
Rotary ..

VALVEHOLDERS.
Clearer Tone 2/-
Vibrolder .. 1/6
5 -Pin Holder .. 1/9
Pentode .. 2/3

.. 1/3
.. 1/9

TURNTABLE.
Ball -bearing and equipped with

hinged and folding legs .. 7/6

Send P.C. for fully illustrated leaflet
No. 2003.

THE BENJAMIN ELECTRIC LTD.
BRANTWOOD WORKS, LONDON, N.17

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. AZ
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Mb

3 VALVE KIT
Eliminating troublesome complications, the Lewcos
3 Valve Kit, designed for use with either D.C. or
A.C. valves, enables a safe and satisfactory all -
mains receiver to be built in fifteen minutes.
Highly satisfactory results of quality and strength,
combined with selectivity and sensitivity, are pro-
vided by this receiver.

SEND TO -DAY FOR BOOKLET R.58.

This free booklet fully describes the
construction, assembly, working and -
performance of one of the most
efficient circuits ever conceived.

REGD.

3 VALVE KIT
THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED
Church Road Leyton London, E.10

Trade Counter : 7 Playhouse Yard, Golden Lane, London, E.C.1

A3 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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(Use a NON -SPILLABLE battery
in your home -----

It is so fatally easy for a few drops of anid to spill when changing over
ordinary low tension accumulators. You may already have experienced the
vexation of discovering damage to carpet or furniture on which acid has
dropped.
The C.A.V. Non -spillable accumulator contains acid-but in a jellied form.
You cannot spill it, and it does not flow, so you can use it in any position.
Because of its advantages over the free -acid type of non -spillable accumulator,
its compactness, its safeness, it is the ideal battery for portable receivers. It
is also the battery to relieve you of all anxiety. Why not use one with your
home receiver?
Our latest Radio Battery catalogue No. T3 will gladly be forwarded upon
application.

We have recently introduced an entirely new range of rechargeable high
tension accumulators-built like car batteries. May we send you details?

ACTON, LONDON, W.3.

IF ANY OF YOUR FRIENDS
DO NOT POSSESS WIRELESS
-INVITE THEM TO LISTEN
TO YOUR SET DURING RADIO
WEEK-JAN. 12th TO 18th.

KRA

All Position -Non Spillable Batteries

NEW
ELECTRAD
SUPER TONATROLS

These new Electrad variable non induc-
tive high resistances will safely dissipate
5 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. a.
The action is amazingly smooth, long
lived and both mechanically and
electrically perfect.
The Super-Tonatrol embodies new ideas
of proved merit with generous factors
of safety which more than fulfil all
expectations.
Super-Tonatrole are made In seven
resistance ranges, taking care of all
possible requirements.

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

meter .. 12/8
2 A, 10,000 -ohm potentio-

12/8
3 A, 00,000 -ohm rheostat.. 12/6
4 A, 10,000 -ohm rheostat.. 12/6
5 A, 100,000 -ohm potentio-

12/6
6 A, 26,000 -ohm pick - up
volume control .. 12/6
7 A, 60,000 -ohm fourth ter-
minal pick-up fader volume
control 15/ -

Write .or our 1930 catalogue and audio
manual. It tells you all about Electrad
resistances, volume controls, power
amplifiers, etc. for electrical gramo-
phones.
Send 84. in stamps for this 68 -page
booklet.

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

'Phone: Mayfair 0578-9.

MU NI LOSS
Hard and tough, almost

Pi rt d Tubing is a
unbreakable, " Atlas

unique and far superior
material for High Fre-
quency Transformers,
Aerial Coils, etc. Drills
and taps like hard wood
or bone. "Atlas" Pirtoid
Tubing can be obtained
in any usual diameter,
thickness of wall and
length.

PIRTOIDTUBING
Write for full particulars to

the Sole Makers :
H. CLARKE & CO. (M/CR) Ltd.,

ATLAS WORKS,
OLD TRAFFORD, MANCHESTER.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A4
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Mite

RIGAL
Here at last is a musical instrument

s6 near to perfection that reproduc-
tion, whether of a full orchestra or
individual soloist, is so faithful that it
is difficult to realise that the invisible
Eether alone is the sole medium between
the " Madrigal " and the source of
transmission. Eminent musicians
and scientists agree that the
" Madrigal " will be standard
radio for many years, and they are
safe in their decision.

The moving coil loud speaker within the pedes-
tal has been selected for its perfect fidelity in
reproduction of all sounds within the frequency
range of Broadcast transmission. The absence
of any aerial or earth, or even a frame aerial
for the local station and Daventry, makes the
instrument non -directional. The rubber-tyred
castors enable it to be wheeled into any room
at will, and a single connection to any lamp -
holder or power point provides all the power.
There are no batteries dry or wet.

The consumption of current is ridiculously
low : less than a 50 -watt lamp for both speaker
and set. The cabinet work is a delight to the
eye.

It is impossible here to give more than
a brief survey of the many points which
are of interest to every Radio Listener,
but you can learn all about the instru-
ment by asking your dealer for one of the
artistic coloured folder; of the "Madri-
gal," in which are included the latest
test reports from the Press. That you
will ask for a demonstra-
tion after reading it, is
inevitable.

Patent No. 317566

gke

MADRIGAL
Jhelnstrument with. the golden Voice

The " Madrigal " Receiver only, in walnut or mahogany,
handsomely figured and polished. Price, including all valves
and royalties, for A.C. or D.C. Mains - - £30 : 0 : 0

Pedestal only, with moving coil loud speaker
for D.C. £15 : 15 : 0
Pedestal only, with moving coil loud speaker
and rectifying equipment for A.C. - - - £18 : 18 : 0

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

12, HYDE STREET,
LONDON, W.C.I.
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Olit4 MO/ CA
itplAV You cannot °CC&

4i>(itot" afford to use any but the best
Condenser in an eliminator circuit.

HELSBY CONDENSERS
are made and guaranteed by a firm with

3o years' experience in condenser making, from
small telephone and radio condensers to Power
Condensers weighing upwards of z tons.
Guaranteed working voltages :-
Type M 5o volts D.C.
Type z A 35o volts D.C.
Type 3A 450 volts D.C.
Type 4A boo volts D.C.

All Heist)), Condensers are vacuum dried
and impregnated with a special non -

hygroscopic material which
renders them moisture

proof.

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

BRITISH INSULATED CABLES LTD
PRE5COT - LANCS.

Makers of PRESCOT and HELSBY cables

Fit the
DUBILIER
BATTERY*

Ask your dealer for
a copy of the Du-
bilier Booklet-" A
Bit about a Battery."

DUBILIER GONDEN-
SER CO. (1925), LTD.,
Ducon Works, Victoria Road,
North Acton, London, W.3.

Fitted with the long -life
Dubilier Battery, your Set
will give better quality
performance over

66 voltsa longer period.
And it costs less ! /
Other Voltages Available.

*-it is Cheaper
than others-
has longer life,

and is
British Made.

Cleaver B::
4eswesem

©N@ir©Hig
THE BEST LOUD SPEAKER

FROM 5 GIN'S.

The wonderful Loud Speaker with the tuned gongs
which impart crispness and brilliance together

with real purity and increased volume.

DEMONSTRATIONS DAILY.
THE DONOTONE(Regd.)LOUD SPEAKER,
Dept. C 40, Furnival Street, Holborn, London, E.C.4.

'Phone : HOLBORN 0523.

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



JANUARY 15TH, 1930. THE WIRELESS WORLD 'ADVERTISEMENTS. 7

REPLACE IT
WITH A

BURTON!

BURTON REACTION
CONDENSER.

Base -board mounting Al
type., Price T

Every BurTon com-
ponent embodies every
latest improvement !
It is at BurTon's Pro-
gress Works where
these improvements
are first discovered,
first experimented
with and first utilized
-others follow. Ex-
amine your set ! Re-
place any defective
part with a BurTon !

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 impossibility. It means
easier tuning, better selectivity and
better detection. -Th.., price is only 51

BURTON BATTERY
SWITCH.

Super finish, with Ebonite
Knob and Nickel
Plated. Price
With metal knob. a d

Price ".1

wasii
13UV

BURIO0POSESTSCOM
C. F . 8c

H BURTON,
Progress

Works,
Walsall.

CoMfoulm5,

BURTON RESISTER
CONTROLS.

Supplied in 3, 6, so, 15,
3o and 6o ohms re- 9 /9
sistances. Price k. I

06e R RANTI

I

Receiver

,

1

FE
A.C.

_

.A'lains

II

ii

11Iill

kil
Inilq

m

,:,,,,,i ,i,

MODEL 31.

PRICE, including Valves:
In Oak £25. In Mahogany £26. In Walnut £26

Royalty 1 extra.

Handsome both in appear-
ance and in the sense that
' handsome is as hand-
some does' ; for the
reproduction is very nearly
true to life, and manipula-
tion is of the simplest.

Available for Alternating Current only.
Voltages : 200 F250, 40 cycles or over.

FER RANT I LTD. HOLL I NWOOD LANCASHIRE

A7 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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II

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

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

By Employing

Recommended and
used &'y

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.

THE STRONG POINT
IN ANY MA NS UN 1--/

The impregnable insulation of the
paper dielectric in a Hydra Condenser
is the " strong point " in any elimin-
ator. When you put Hydra into the
circuit, you cut out once and for all the
risk of condenser-trouble-you safe-
guard your set and all who handle it.

The best eliminators you can buy
contain Hydra Condensers-write
for list of makers' names.

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

Pr/DURING
RADIO WEEK

Will Day Ltd., as always, are co-oper-
ating with British Radio manufac-
turers, and all wireless receivers, com-
ponent parts and accessories can be
obtained immediately. Deal with a
firm that has a real British reputation

second to none.
ALL MAINS RECEIVERS
Dubilier - (3 -valve) £25
39. Marconi (3 -valve) £21
Lotus - - (3 -valve) £21

ALL TYPES OF0 etS 9

OS' 0IN 10
$13194o¢ 0,0)

supplied on easy payments.
Details and catalogue on request.

WILL DAY LTD.
9, LISLE ST., LONDON, W.C.Z.

'Phone:

Mention of " The Wireless World." wizen writing to advertisers, will ensure prompt attention. AS



JANUARY 15TH, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 0

The Battery without CRACKLED/
Once use a " Pertrix " H.T. Battery and no
other will content you. Being devoid of 04the ordinary sal -ammoniac electrolyte,
" Pertrix " possesses these unique qualities: LONGER LI FE w,

(a) It cannot develop " crackle."
(b) It cannot lose power when

out of circuit. '

(c) It gives-on every test -60%
longer life.

PERTRIX
HTBATTERIES

PERTRIX Ltd., Britannia House, Shaftesbury Avenue, London, W.C.2
Factory-Britannia Works, Redditch, Worcs. -

AO Advertisements for " The WirelesS World " are only accepted from firms we believe to be thoroughly reliable.
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Go home and listen
Radio Week 12th to 18th January

Easily operated by connecting to any
A.G. Mains light socket-no batteries
needed-this Lotus All Electric 3 -valve
S.G.P. Set is highly selective and covers
a good range of British and Continental
stations. Cash price 21 (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3 -valve S.G.P.
Battery Model-Cash price L13 : 13 o.
For home construction get the Lotus
3 -valve S.G.P. Battery Model Kit at
i7 : 12 : 6. cash. See and hear these sets
at any wireless dealer's or write to -day for
the Lotus Sets Catalogue and Hire Pur-
chase terms.

moms
ALL ELECTRIC
RECEIVERGets the best reception.

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

GARNETT WHITELEY & CO., LTD., Dept. W.W.4,
Lo!us Works, Mill Lane, Liverpool.

NATIONAL
RADIO
WEEK
JANUARY 12th to lath,

1930.

We regret that
some of our
customers were
disappointed over
delivery at Xmas.
With the New Year
we are extending
our factory to meet

the demand.

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.

A Pick -Up
of

Distinction.

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

Price £3 in bronze, £3.3-0 in oxidised silver.
Place your order now to ensure delivery and we
shall be pleased to supply literature on application.

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

Mention of " The il'ireless World," when writing to advertisers, will ensure prompt attention. A.0
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DUBILIER
FOR

DURABILITY

MICA CONDENSER.
Tyne 8775

'01 41. ; 1 816 ; 5 3716

intennediate
capacities at propprtionate

price.

Type 620

MICA
CONDEN

SERS
*00005 to '0009 216

'001 to '006
'007 to '009 3/6

Type
610

"Go Home and Listen"
Radio Week, Jan. 12-18

UBILIE
FIXED CONDENSERS

Dubilier Condenser Co. (2925) Ltd., Ducon Works, Victoria
Road, North Acton, London, W.3

Cleaver BCa77F

Weight
2 pounds.

The SUPER
SPEAKER

UNIT
Without fear or favour
we claim the "Kukoo"
unit to give results
equal to Moving Coil.
Radio Experts and Music
Critics are agreed that
forfaithful reproduction
over all transmitted
frequencies it leads the
field.

Do Not Believe
Our Claims only
READ THIS PROOF I
111111111111111MONMI

TOM PRENDERGAST
24. UPPER BROOK sr.. M.. ?I)\CIIF:srt:R

A.M.& rrust ores,tsc sfo us.o.u-rrc sucteriK,,

%
C3/414.frg

4/00 47: -11714-

91 ---44)-f-
EL44440/...t

 4;4

Sole Patentees & Manufacturers :-
THE

SHEFFIELD MAGNET CO.
BROAD LANE, SHEFFIELD.

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

Specially
designed

Kukoo
Chassis and
ror Cone,
15/6

post free.

Ail Advertispnents for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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RADIO WEEK PROGRAMMES (Jan. 12th -18th)

are being particularly appreciated by the
fortunate possessors of trouble -free radio
equipment, in which

THE

CZ WESTINGHOUSEn
METAL RECTIFIER

is now playing such a prominent part. Once
this rectifier is installed it can be forgotten,
because -it has nothing to wear out, no fragile
filaments, chemical action, or moving parts.
The majority of modern A.C. mains receivers,
eliminators, and battery chargers incorporate this
rectifier. See that your new equipment includes it.

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.

AN INDOOR AERIAL \

'I. atn0
`,A C°

".
r- 0

1-E\

-,313

o

TgftNr"

The neatest and quickest
IA way to fix an indoor aerial

is to use these
ELECTRON "argil

Fixed in a moment to your picture rail, PRICEskirting or any convenient place, they hold
the aerial so neatly that both the aerial and PER BOX
pins are practically invisible.
With Electron Indoor Aerial Insulator
Pins a directional Aerial can be instantly
removed and fixed at different angles at
either end or across the room; simply pull
out the Pins and fix in varying positions
until the best results are obtained. POST FREE

al. NEW LONDON ELECTRON WORKS Ltd.
EAST HAM LAN DON. E.6

For your indoor aerial use Superial, Electron's Super
Aerial, boxed in 100 ft. lengths. Price 2!6

471 c5

THE BEST OF THE
BRITISH UNITS.

18/6
complete with cone
clamps and aluminium
brackets as shown, en-
abling exact centre
adjustment to be made.

Before you buy a unit for your cone speaker, send
for a leaflet on this Watmel Unit. Both in theory and
in practice this is the best unit yet turned out either in
this or in any other country.
Magnets of Cobalt Steel, pole pieces of turbo stalloy,
armature of best charcoal annealed iron, positive adjust-
ment and true four -pole action combine to make this a
unit of outstanding performance and sensitivity. Fully
descriptive folder No. 101 comes free on application, and
shows you how you can build a complete loud speaker,
including magnificent oak cabinet, from a kit of parts
costing only 55/-.

WATMEL WIRELESS CO., LTD., Imperial Works,
High St., Edgware, Mx.

Telephone: Edgware 0323. t' .t T

Mention of " The Wireless World," when writing to advertisers, will ensure 1910172pt attention. ASS
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Price E8 . 8 . 0
DEFERRED PAYMENTS

13 ELECTRICAL INSTRUMENTS IN

The "AVOMETER"
MEASURES

AMPS, VOLTS and OHMS
without calculation of any kind.

NO EXTERNAL SHUNTS OR MULTIPLIERS.
The 13 ranges of the

" AVOMETER "
are as follows:

0-12 Milliamps
0-120 Milliamps
0-1'2 Amperes Amperes.
0-12 Amperes J

0-120 Millivolts 1
0-1'2 Volts
0-12 Volts 'Volts.
0-120 Volts
0-1200 Volts

0-1000 Ohms
0-10,000 Ohms oh

ms.0-100,000 Ohms
0-1 Megohm

THE AUTOMATIC

ARRANGED.

BRITISH THROUGHOUT.

No printing matter can possibly convey
the numerous uses to which this Instru-
ment can be put. One of the largest
firms in the world informs us that
" THE VALUE OF THE `AVOMETER'
CANNOT POSSIBLY BE APPRECIATED
UNTIL IT IS IN ACTUAL USE."
This concern has purchased over 80
" AVOIVIETERS " and is still ordering.

COIL WINDER & ELECTRICAL EQUIPMENT
Co., Ltd.,

WINDER HOUSE, ROCHESTER ROW,
LONDON, S.W.1.
'Phone: VICTORIA 4350.

03

Witprellietthbit

ARE YOU PROUD
OF YOUR NEW SET ?
DO IT JUSTICE
AND FIT THE BEST
POSSIBLE BATTERY

%co

BRITISH
MANUFACTURE

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

Super Capacity66v. from 7/6 for Multi-Valve 66 v. 20/-
99 v. 11/6 Sets - 11 99 v. 32/6

KDKA
CALLING

GROSVENOR BATTERY CO., I-TO., 2.3, White St., IVIOORGATE, LONDON, E.C.2. Phone, Met. 6865

A13 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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ECKED top and bottom-braced
to a girder -like rigidity-the
elements of the NEW Cossor

Screened Grid Valve are definitely
immovable. This Cossor system of
Interlocked Construction ensures a
remarkable degree of strength-far
greater than ever before attained
in any valve. As a result the
NEW Cossor Screened Grid Valve has
an exceptionally long life - it is shock-
proof, noise -proof and break -proof. Use
the NEW Cossor Screened Grid in your
Receiver - it is Britain's strongest and
most dependable Screened Grid Valve.

2 -volt type now available.
The NEW Cossor 220 S.G. (2 volts 2 amp.).
Anode volts 120-100. Impedance 200,000.
Amplification Factor 200. price 22/6
Cossor 4 and 6 volt Screened Grid Valves are
also available with similar characteristics at
the same pries.

A C. ::ossor Ltd., Highburg Grove; London, N.S.

Mention of " The Wireless World," when writing to- advertisers, will ensure prompt attention. A14

The NEW

ossor
Screened Grid
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A WIRELESS LICENCE SCANDAL.
AWIRELESS receiving licence costs but los. a year,

and this is not a large sum when we consider the
hours of programmes to which it entitles us. The

Wireless World has always supported the authorities in
their insistence that the licence should be regularly paid,
and we have approved of the attitude of the Post Office in
bringing to book those who deliberately neglect to pay the
annual fee.. We have gone to considerable trouble to ex-
plain to readers who have written to us, and we have also
published an interpretation of the regulations concerning
the use of more than one wireless set in the same
building.

Our Statement Officially Approved.
The Post Office has officially approved of the wording

of the paragraph in which we have expressed the position
as follows : " A single receiving licence will cover the in-
stallation of more than one set, provided that the sets are
all in the same house, flat, etc., that is to say, tenants of
separate flats or sub -let premises in the same building are
not entitled to share the benefits of one licence, nor may

A 15

extensions be made from a licensed set whereby the occu-
piers of other houses, flats, etc., may listen without taking
out separate licences."

In view of this statement of the position officially ap-
proved by the Post Office, we were astonished to read in
the daily Press recently that the Post Office had agreed
that a single los. licence was sufficient to cover a wireless
receiving installation which supplied 200 separate luxury
flats apparently for the reason that they happened to
be all within one building.

An Irregular Decision.
We cannot believe that this is a proper interpretation of

the licensing position, and we draw special attention to
this case because we feel that it should at once be looked
into .by the Post Office, and, even if fresh regulations are
necessary to meet the situation, they should be made in
order that indiviidual tenants of the flats may be called
upon to pay separate licences for broadcast listening.

We believe that legally the Post Office would find it
difficult to enforce the payment of a licence fee on'
apparatus capable of receiving wireless broadcasting but
which, in fact, was not being used by the owner for that
purpose. This seems to point to the monopoly of the
Post Office covering the use of apparatus for the purpose
of listening rather than the ownership of the apparatus,
so that we contend that in a building where one receiv-
ing set is installed it is even more important that the
licence should be paid by those residents in the building
who have separate loud speakers or telephones which
they use for the purpose of listening than that the
receiving installation itself should be licensed. Further-
more, it might be argued that under the Telegraphy Act,
1869 (Sections 4 and 5), the Post Office is entitled to a
rental in respect of the extension lines to the indi-
vidual flats.

If  the Post Office attempts to justify their action in
accepting one annual payment of los. for a licence
for the installation in question which supplies 200 luxury
flats, then we regard the position as little short of
a scandal. The cottager and even the family living in one
room is, under the present regulations, required to pay
the los. licence, however difficult it may have been to
raise the necessary money for the wireless set and to pay
the annual licence, and this being so, why should resi-
dents in luxury flats enjoy the advantages of broadcast
reception with first-class quality from an ideal and
expensive receiving set without being called upon to
contribute in anyway towards the cost of programmes,
whilst the poorer members of the community enjoy no
such privilege?
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A Solution to the Field
Current Problem.

VVHILE it is now nearly three
years ago since this journal
first introduced moving -coil

 loud speaker designs little attention has
been drawn to the possibility of dis-
pensing with the field -energising current by the adoption
of permanent magnets. In consequence the moving -coil
loud speaker is restricted in its use to where electric
supply mains are available, as the current demanded
by the electro-magnetic field cannot be maintained
by a portable accumulator. Attempts to use per-
manent magnets have proved unsatisfactory inasmuch
as the flux density produced has invariably been
inadequate. There is little point in itsing a weak field
and hoping to make up for the loss of signal strength
by the use of a generous winding on the moving coil,
fed with the output from several parallel -connected
power valves. In so doing the behaviour of the loud
speaker may become less linear
over the frequency range due
to an increase in the mass, in-
ductance and capacity of the
winding, the current consumed
by the output stage can only
be provided by the use of
supply mains, while the small-
ness of the gap and the large-
ness of the coil impose a limit
beyond which one cannot go.

A minimum flux density of
ro,000 lines to the square
centimetre has been assessed in
respect of the electro-magnetic
type of field, and to produce
this value in a gap of sufficient
width and area requires a field
winding dissipating up to some
3o watts. In this case the gap
has a width of min. and an
area of about 20 sq. cms. To
halve the width of the gap
about one quarter of the field
wattage is needed to produce
the required field strength.
Similarly with permanent mag-
nets, to halve the area of the

Wboishoo
Woutcl
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Mcwitip Coil
Loud Speaker

By

F. H. HAYNES.

gap will nearly double the amount of
available magnetic flux, while to halve
its width will, in a well -designed mag-
net, increase the flux nearly four
times. A compound permanent

magnet that is intended to produce a high flux density
across a small gap is by no means easy to design.
Special forms of cobalt steel must be .utilised to create
the necessary high flux within a magnetic circuit of
reasonable size and cross-section. Precautions must be
taken to ensure that the flux can be carried by the
iron where the cross-section narrows towards the gap,
while the magnetic leakage is governed by the shape,
and saturation is kept to a minimum so that the field
is concentrated within the space to be occupied by the
moving coil. Many instances have come to the writer's
notice of attempts to construct a compound permanent
magnet in which it was hoped that the total flux

when added would produce the
required density at the gap.
Measurement has shown, how-
ever, that the flux density is
much lower than was antici-
pated, while the performance
of the finished loud speaker
was inferior in quality to an
electro-magnetic type working
from a given output stage.

It was not until the Exhi-
bition of last September that
attention could hopefully be
turned to the possibilities of a
reasonably compact permanent
magnet. Many readers must
have examined with interest
the moving -coil loud speaker
magnets, then just produced,
and shown at the stand of
Swift Levick.1 These magnets

Permanent magnet with 1.5 mm. gap and fitted with
soft iron pole pieces. Flux density 8,000 lines to the

sq. cm.

1 Designed by G. D. L. Horsburgh,
Swift Levick & Sons, Ltd., Sheffield.
Obtainable, together with other ma-
terials required in the construction of
the complete loud speaker, from the
Epoch Radio Manufacturing Co.,
Ltd., 3, Farringdon Avenue, London,
E.C.4, and A. M. E. Sherwood, 150,
King's Cross Road, London, W.C.1.

A 16
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Permanent Magnet Moving Coil Loud Speaker.
were of only moderate size, of unique
shape as regards casting and machin-
ing, and were stated to possess flux
densities of the order of 5,000 lines to
the square centimetre. Subsequent de-
velopment by way of a small increase
in size and cross-section, minor modifi-
cations in shape and the insetting of
mild -steel poles to convey the con-
centrated flux to the gap, has now re-
sulted in the production of magnets of
an assured flux density of 8,000 lines
to the square centimetre when the gap
width is 1.5 mm. and the area 7 sq.
cms. This area permits of a pole
diameter of riin. with a gap length
of lin. We now have a permanent
magnet which promises to satisfactorily
replace the electro-magnet. As width
of gap has so great an effect on flux
density the dimensions decided upon
must be no larger than is required to
just accommodate the coil. On the
other hand the reduction of diameter
reduces the area of the gap, with con-
sequent increase of flux, but the
number of turns on the moving coil
must be increased in proportion to the
reduction of their diameter.

Coils for Small Gaps.
Our problem is now that of filling the

gap to the utmost with the moving -coil
winding, for if there is any space to
spare this should obviously be taken
up by decreasing the width or area of
the gap. There is no question that the
best method is That of building the
moving coil as a single layer of edge -
wound strip, as has long been done by
the Gramophone and Western Electric Companies.
Somewhat special tools are required to effect this, but
the resulting coil is exceedingly stiff, requires little sup-
port, and can be relied upon to maintain its shape. For
lightness the strip used may be aluminium, carrying a
single covering of silk or enamel, wound so that it
stands edgewise on its former. Another winding that
suggests itself is three layers of No. 36 enamelled wire,

TAPPED 2 B.A. 4

WAFfg@ZO
Wortild,

rn/GAP 1 2 rri-

-1 r-

Detailed drawing of the larger type magnet with a gap of 1.5 mm. and a flux den-
sity of about 8,000 lines to the sq. cm. A smaller type magnet is available having

a 2 mm. gap and giving a flux density of some 5,000 lines to the sq. cm.

operated like the strip -wound coil, through an output
transformer. For the home constructor there is another
possibility in that with reasonable care he can wind a
high -resistance coil, thus obviating the dangers of dis-
tortion incurred by the output transformer. A high -
resistance coil designed to handle a given value of
signal watts occupies a slightly greater volume than
the corresponding low -resistance winding actuated

Components used in the construction of the model having the 2 mm. gap. The surround material is secured without stretching to
the cardboard rings and the spare material is cut away after the diaphragm has been attached.

A 17
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Permanent Magnet Moving Coil Loud Speaker.-
through a transformer owing to the increased ratio of
insulation and space to conductor. Nevertheless, there
is just sufficient room for a high -resistance winding
possessing the maximum number of turns for the undis-
torted power output specified for a valve that will give
ample volume for home conditions.

Test reveals that a 1,300 -turn coil of No. 48 enamelled

9 a

JANUARY 15th, 193o

wire gives practically faultless results when fed from
a P.625 valve. It is owing to the fact that No. 48
enamelled wire is the finest that can be conveniently
handled that it has been adopted, though its signal -

carrying capacity is considerably in excess of that
produced in the anode circuit of the P.625 valve.
Incidentally, the output from a valve such as the L.S.6A
can be carried by the winding. It might be noted

here that the vast im-
provements that have

93/4'.

5/18

10.

BRASS
WASHER

Constructional details for making the moving coil and centring device. Two dimensions are
shown on the brass formpr, the smaller being applicable to the narrow gap (1.5 mm.).

taken place in the pa,s1
year in the power output
of L.F. valves makes it
possible to produce ade-
quate signal strength with
less distortion, coupled
with a more compact
moving -coil winding.

A thin paper (" detail
paper," thickness o.004in.)
former is constructed to
carry the winding. It is
made exact to size by
wrapping round a smooth
brass cylinder. Dimen-
sions for cutting out the
paper, which should be of
a thin, smooth, non -shiny
variety, are given in the
diagrams. Two layers are
wrapped round the brass
cylinder, a thin coating
of seccotine completely
covering the faces which
adhere together. Secco-
tine must be kept away
from the interior and out-
side surfaces to obviate the
sticking of the former to
the cylinder and to permit
of a subsequent treatment
with shellac varnish before
winding on the wire. As
the turns are to be put on
in a bank -wound fashion
across the former, and not
layer by layer, the cross-
over lead of No. 42 or 44
wirer is taken through
under the end of the paper
before sticking on the end
strips which form a sup-
port to the winding.

A spindle and crank
handle such as can easily
be made up is used to
rotate the cylinder, and
care must be taken to see
that the former and end
pieces run true on the
cylinder or otherwise the
wire may ride over the
edges when winding is

A 18
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Permanent Magnet Moving Coil Loud Speaker.-
commenced. The reel carrying the No. 48 wire is
lightly mounted in line with the former and away
from the operator. By the use of fine " blue -back "
emery the enamel covering of the wire is removed and
is lightly soldered, without need for twisting, to the lead
out wire already provided. Allowing the wire to lightly
pass through the fingers of the left hand and turning
the crank with the other Zoo turns are run on into
one -sixth of the winding space. With care there is
little danger of breakage, and a magnifying lens is useful
for examining the condition of the winding, Owing
to the careful attention required in handling the wire
it is helpful to note down each 100 turns as completed
in order to guard against an error in counting. If on
completing the winding space there is room for another
TOO turns, or if the former is filled with roo turns
short of the required number, there is no need to leave
a space or, alternatively, to cramp the turns, but to
aim at filling the former with an approximate winding.
Test the former frequently to make sure that it can
be released from the smooth brass centre -piece. Test
the winding, also, -for continuity, on completion, with
a rnilliameter and r.5 -volt cell. The current will be
0.75 mA. It is worth while making a pair of coils
while the winder is set up.

Right Angle Cones for 1.5 mm. and 2 mm. Gaps.
Impregnate the winding with good shellac varnish,

leaving it on the cylinder to dry and frequently sliding
it to ensure freedom, taking care not to burr up the

3r./1.6

4 Ya-

Details for cutting out the diaphragm. The centre hole has a
larger radius when used with the magnet having a 2 mm. gap.

ends of the former or to crush it while forcing it free.
When thoroughly dried out in front of a fire cover the
winding, end -pieces with a single layer of shellac im-
pregnated absorbent tissue paper.

What is known as " two sheet " (thickness o.oioin.)
- A 39
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Sectional view of the4Inished diaphragm and cradle. Spacing
washers are inserted in order that the winding of the moving

coil may fall centrally within the gap.

" Bristol " board still proves to be one of the best
materials for the construction of the diaphragm. The
edges to be secured together are bevelled and roughened
with a smooth file. A stick of wood with a saw -cut
end is used to turn over the front for attaching to the
surround. With a pair of sharp side -cutting pliers the
points are made on the end of the former at intervals
of about kin., taking care not to injure the leading out
wires. While held on the brass cylinder shellac is
removed from the outer face of the points, and these
are then roughened with the file. A tight fit should
result when the former is brought up to the diaphragm,
and, assuming the end ring has been carefully mounted,
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Permanent Magnet Moving Coil Loud Speaker.-
the axes of coil and diaphragm will coincide. While still
holding the coil with the aid of the brass cylinder the
joints are turned back on to
the seccotine-coated rim of
the diaphragm, and after,
perhaps, a quarter of an
hour they will be found to
hold in position. The blade
of a penknife can be used
to press them down, follow-
ing round from point to
point until the seccotine has
hardened. One loose or
split point will give rise to
rattle.

A pair of cardboard rings
are cut and secured with
seccotine, coinciding on the
two sides of the surround
material. While leather is
still regarded as one of the

Two finished loud
speakers. The upper
model incorporates a
magnet having a 1.5
mm. gap while the
other has a 2 mm.
gap which, while pos-
sessing a slightly
weaker field, is easier

of construction.

JANUARY i3th, 1930.

careful that the grain in the cloth does not cause the
edge of the razor to wander from the circle. In plan-
ning the diaphragm and its aluminium flange allowance
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Circuit for quality reception from a local station. Suitable values are given and it is
assumed that when operated from an eliminator the voltage regulating resistances

will be arranged to avoid interstage coupling.

most satisfactory materials for constructing the surround
thin rubberised cloth (" Britcam ") is used in this
instance as it is convenient to work and can be made
to lie flat without tensioning. With the card rings
securely fixed the diaphragm is attached concentrically,
the edge being " ironed " down. When dry, cut a
rough hole in the centre of the rubberised cloth and
then follow round carefully with the sloping edge of
a razor where diaphragm and surround meet, being

has been made to permit of the insertion of spacing
washers so that the coil winding can be brought centrally
within the gap.

The provision of centring is, of course, essential in
so small a gap. Any form of attachment by paper
spider effectively ties down the movement of the coil,
and if loosely mounted is of little use. The centring
adopted consists of a brass ring and baize pad so that
the coil actually rides on the edge of the baize which
fits into the centre of the coil former. This form of
centring does not produce an increasing restriction on
the movement with increase of amplitude. At the same
time it allows the coil to take up a position in the gap
as determined by the surround apart from the centring
device. Leading -out wires are seccotined down to the
sides of the diaphragm under strips of tissue paper some
qin. in length and then taken on to terminals carried
in insulating bushes on the aluminium frame.

To ensure good results attention must be given to
the circuit of the receiver, and experience shows that
a single H.F. stage with either neutralised triode or
screen -grid valve, transformer -coupled to an anode -bend
detector and followed by a resistance -coupled L.F.
stage, is about the best when using a good outside aerial.
This circuit, with suitable values, is given. Such a
set is a local -station receiver, and it will quickly be
realised that good -quality reception cannot be obtained
from distant stations if only for the reason that a sensi-
tive set introduces background noises. Owing to the
impedance of the loud speaker being somewhat low in
value, the use of a pair of parallel -connected output

A 20
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Permanent Magnet Moving Coil Loud Speaker.-
valves gives an appreciable increase in volume. Two
P.625 valves produce a sensitive output stage in view
of the comparatively high amplification factor and the
relatively low impedance. If the grids are fully loaded
the power output of the pair of valves is nearly two
watts when combined with the moving coil described,
while with a single valve this output is more than
halved.

To those accustomed to the use of a moving -coil loud
speaker where the field excitation is derived from a
rectifier this loud speaker is to be specially commended.
Although the background ripple coming from a rectifier
used to energise a field magnet may be practically
inaudible, its removal makes a vast difference to the
quality of reception, partiCularly as quite large 50 -cycle

AN OPTICAL PICK-UP.
The drawing 'illustrates an ingenious

method of converting the mechanical
movements of a gramophone stylus into a
fluctuating electrical current of corre-
sponding value (patent No: 314,126). At
the centre of the diaphragm C is a small
spot of deposited silver, acting as a reflec-
tor to a beam of light projected from a
lamp L. The lamp is mounted in the
centre of a disc D carrying a series of
light-sensitive cells G. The movements
of the stylus S as it follows the track
of the gramophone record vibrates the
diaphragm C, and so varies the intensity

Converting the movements of a gramo-
phone needle into fluctuating currents by
means of a reflector and light-sensitive

cell. (No. 314,126.)

of the light reflected back on to the cells
from the " silver spot " mirror, thus

giving rise to corresponding current
changes in the circuit of those cells. The
component parts shown are all mounted
on the tone arm.

0000
INDIRECTLY HEATED VALVES.

The sensitised cathode of a valve is
energised by heat generated when the
current from A.C. mains is applied to a
condenser of which the cathode forms
one plate (Patent No. 307,325). A highly
refractory dielectric is used, such as zir-
conia' thoria, or silica. The sensitised
cathode is in the form of a tube con-
taining the dielectric, which contacts in
turn with two semi -cylindrical metal
plates to which the alternating mains
voltage is applied. The' arrangement in
effect forms two condensers arranged in
series, the external cathode being the
_common or central plate, so that it re-
mains at a constant potential.

- In another arrangement (Patent. No.
307,326) the sensitised cathode is heated
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amplitudes may be built up without an appreciable
sound resulting. Moving -coil loud speakers are, more-
over, particularly responsive to these low frequencies,
whereas a reed -driven cone invariably gives no response
below ioo cycles. Tested over the frequency range
with audio -oscillator and calibrated microphone using
valve  voltmeter as a means of measuring the ampli-
tudes transmitted and received, the finished speaker
reveals a characteristic as good as any other model,
possessing, at the same time, the well-defined brilliancy
only to be found in speakers of the moving coil type.
The base response is as good at 40 cycles as at 200,
while a falling off does not occur until a frequency of
6,000 is reached, which is a condition with all types
of loud speakers and, incidentally, of the associated
amplifier as well.

RECENT INVENTIONS
OF

WIRELESS INTEREST.

by ionic bombardment set up across the
gap between its inner surface and a cen-
tral auxiliary electrode, the A.C. mains
being directly connected across the two.
The tubular cathode forms an electro-
static screen for the other electrodes.

o oo

SAFEGUARDING POWER
OSCILLATORS.

During normal operation the passage
of grid current automatically maintains
the grid of a transmitting valve at a
safe negative bias. Should the valve
cease to function, the negative grid
charge tends to disappear, and if no pre-
cautions were taken this would in most
cases cause the transmitter to burn out.
In order to prevent such a contingency,
the arrangement shown in the figure has
recently been protected (Patent No.
308,085).

The ordinary grid condenser C and
grid leak G L are supplemented by a

Maintaining a safe negative bias on a
transmitting valve. (No. 308,085.)

choke L, and by one or more discharge
tubes D, D D, designed to flash over
at. a voltage corresponding to the mini-
mum " safe ". 'grid potential of - the

oscillator valve 0. So long as the trans-
mitter is in operation the correct working
grid bias is maintained, any excess volt-
age escaping via the tubes D -D2. Should
the valve cease working, so that the
grid current stops, a rectifier valve R
comes into action and provides sufficient
negative grid bias to prevent any damage
to the power valve.

0000
A CONSTANT -COUPLING CIRCUIT.
It is well known that in the ordinary

type of back -coupled receiver the coupling
factor tends automatically to increase for

A constant reaction scheme with shunt
circuit RCi. (No. 283,121.)

the shorter wavelengths, and to fall off
for the longer waves, even if the spacing
between the two coupling coils is main-
tained constant. A simple method, of
ensuring a constant degree of reaction in
this type of receiver, even over a wide
variation in tuning, is illustrated in the
accompanying diagram (Patent No.
283,121).

The plate or reaction coil L, is shunted
by a reistance R in series with a con-
denser C,. When the input circuit L C
is tuned to a short-wave station, the
shunt circuit R C, tends to bypass a
larger proportion of the plate current
than when the set is tuned to a long -
wave station. The effective current
flowing through the reaction coil L, is
accordingly regulated so as to offset
automatically any fluctuation in the de-
gree of reaction as the tuning of the
input 'circuit is altered.
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HIGH SLL-CTIVITI
Hints on the Operation of Ganged Filter Circuits.

By W. T. COCKING.

(Concluded from page 35 of previous issue.)

IN Fig 6 are given full details of the medium -wave
coils which have been used in experiments with the
band-pass filter. While it is not claimed that they

are the best which can be made, in practice they give
extremely good results, and they have the merits of
being both compact-an important point --and inex-
pensive. The inductance of each coil is 24o micro -
henrys, and the calculated H.F. resistance at 500 metres
is 5 ohms ; the tuning condenser should have a capa-
city of 0.00035 mfd.

The Use of Trimming Condensers.
Each coil consists of 76 turns of  No. 26 enamelled

wire on a zin. diameter ebonite former. The formers
are placed side by side in the position indicated, and as
close as possible without the wire of one coil touch-
ing the former of the other ; and in a position such that
the distance between.the end turn of one coil and the
end turn of the other is exactly one inch. The value of
coupling given by this arrangement has been found to
be very satisfactory under all conditions ; in some cases,
however, a different value may give better results, and
the effect of varying the coupling should certainly be
tried. The two ends of the coils which come together
in this method of mounting should, of course, be the
low -potential (earthed) ends in order to reduce the
possibility of capacity
coupling.

In order to obtain the
best results from the filter
circuit it is essential that
the two condensers in each
filter be ganged ; and, if
this is done, there is no
difficulty in ganging all the
tuning condensers and
making a single -control set.
*Ganging filter circuits is
quite a different proposi-
tion from ganging the con-
densers of the usual cas-
cade tuning circuits ; the
difficulties encountered are
the same, but they are
present in a very much
smaller degree. Slight im-
perfections in the ganging
do not make very much
difference to the signal
strength ; instead, -they
make the tuning curve
asymmetrical.

The greatest difficulty with ordinary tuning circuits
lies in the aerial circuit, owing to the extra capacity
thrown on to it by the aerial. Since the inductances
of all the coils can very easily be made almost identical,
the chief point in ganging the condensers of any set is
to make the stray capacities across each tuned circuit
the same. In the ordinary tuning arrangement this is
difficult ; each circuit usually has a very different mini-
mum capacity. With filter circuits, on the other hand,
the capacities are more evenly divided ; indeed, some-
times the circuits are so nearly alike that almost perfect
ganging can be achieved without the least trouble.

In certain cases, when volume control is carried out
by means of a high -resistance potentiometer shunted
across the secondary coil of the aerial filter, it is found
that this circuit has the highest minimum capacity of
any. Therefore, the capacity across every other coil
must be increased ; and this is best done by connecting
in parallel with each tuning condenser a small adjusta-
able condenser with a maximum capacity of about
5o mmfd. In any circuit this method of matching the
minimum capacities may be adopted with good results.
While it is easiest to connect an adjustable condenser
in parallel with each tuning condenser, it is wasteful,
for in every case there is at least one circuit in which
an extra condenser is unnecessary. By adopting the

following procedure it is
quite a simple matter to

5"

76 TURNS
No 26 ENAM

002

76 TURNS
No 26 ENAM-

Fig. 6.-Dimensions of medium-wave coils which have proved
successful in band pass filters. The inductance of each coil

is 240 microhenries.

find out which circuits
have low minimum capa-
cities, and these are the
only ones which need ad-
ditional condensers : Tune
in' a- station on about 500
metres by adjusting each
section of the gang con-
denser separately. Tighten
t h e couplings between
them, and tune in a sta-
tion on as short a wave-
length as possible. Loosen
the couplings, and, having
noted the positions of the
rotors, tune in the station
to its best on each con-
denser separately. That
circuit which requires the
vanes of its tuning conden-
ser to be enmeshed the
feast has the highest mini-
mum capacity. Therefore,
unless capacity can be

A 22
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High Selectivity.
removed from this circuit, all the other circuits must
have a small condenser connected across them.

The operation of adjusting the capacities of these
equalising condensers is quite simple. Set them all at
minimum,, and tune -in a station on the higher wave-
lengths (50o metres or so) by altering the positions of
the rotors of the ganged condensers. Tighten up the
couplings, and tune -in another station at the other end
of the scale. This time do not loosen the coupling, but
tune it in to its best by the small adjustable con-
densers. Now return to the longer wavelengths, and

67

aerial lead a serie3 condenser for adjusting the mini-
mum capacity of this circuit, and to include a different
condenser for each waveband.

Tuning Appears Flat with Band Pass Filter.
All these equalising condensers are shown in the cir-

cuit of Fig. 7, and also the recommended method of
switching for waveband changing. Reaction is shown,
but 41, can, of course, be omitted if desired. The re-
action winding should consist of a few turns of thin
wire wound at the earthed end of the secondary coil
of the anode filter. Care should be taken to ensure that
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Fig. 7.-Circuit showing ganged filters, equalising condensers and a suggested method of waveband switching. C, ganged tuning
condensers 0.00035 mfd.: C1, equalising condensers of 50 mmfd. and C, series aerial condensers.

again tune -in a station by altering the positions of the
rotors. Tighten up the couplings and go back to the
short wavelengths; tune -in a station on the adjustable
condensers. Repeat this until no adjustments are neces-
sary at any part of the scale. Usually it need only be
done two or three times, but the oftener it is carried
out the more perfect will the ganging be.

The Series Aerial Condenser.
The operation of ganging, if carried out on these lines,

is by no means difficult, and, fortunately, once the
condensers are properly ganged on the medium wave-
band, the ganging still holds good when the long -wave
coils are switched in. This is provided that the long -
wave coils all have the same inductance and self -
capacity, which is usually the case. The only circuit
likely to give trouble in this respect is the primary coil
of the aerial filter. There will be no trouble if the aerial
winding is suitable, but, unfortunately, this is different
for every aerial ; the best remedy is to include in the

A 2g

it has a very low capacity to the toned winding, other-
wise either howling will result on the long waveband or
the ganging of the last tuning condenser will be affected.
This is not peculiar to the filter circuit, for it will occur
with any circuit in which the reaction winding has a
large capacity to the tuned grid circuit. On first operat-
ing a set employing band-pass filters the results may at
first seem a little peculiar. As the single tuning control
of a properly designed set is rotated a station will sud-
denly be heard, it will remain at constant strength over
a condenser movement of several degrees, and then, as
the control is further rotated, it will suddenly disappear.
At first the tuning seems very flat, for when listening
to a station quite a large movement of the dial pro-
duces little or no change in strength ; but on each side
of this band the station is suddenly cut out. The effect
is due, of course, to the relatively flat-topped tuning
curve obtained with these circuits. When trying out a
new set it may be said that, after all the condensers are
properly ganged, if a station can be tuned -in sharply
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High Selectivity.
at one distinct setting of the dial, the coupling between
the coils is too loose. On the other hand, if a station
can be tuned -in sharply at two distinct settings of the
dial the coupling is too tight. The coupling is correct
when every station is audible over a small range of dial
settings, but cuts off sharply outside that range. If it is
noticed that the selectivity is less on one side of a
station than it is on the other, it is a sign Alta the
ganging is imperfect ; the remedy is obvious.

The most satisfactory layout for a set using filters is
undoubtedly one which is more or, less symmetrical. The
aerial circuit filter can be enclosed in a metal box, and
the anode circuit filter in another box of the same dimen-
sions. The layout of components in each box should be
the same, in order to keep the stray capacities as far as
possible alike in each circuit. The H.F. valve can very
well be placed between the screening boxes. With a
layout of this kind there, is very little danger of instability,
due to the anode circuit coils coupling with those of the
grid circuit, but it is, of course, necessary to insert the
usual decoupling devices in the battery leads.

Remarkable Selectivity and Good Quality.
The writer has found that a set built to the diagram of

Fig. 7, with a layout on the lines indicated, gives very
good results when followed by a two -stage L.F. amplifier
(one R.C., one transformer). The coils used in the ex-
periments were made to the specification. given earlier
in this article, and all four tuning condensers were
ganged. As an indication of the selectivity obtainable,
it may be said that with a P.M.i2 valve for the H.F. and

International Amateur Telephony.
The Federal Radio Commission of

U.S.A. has recently granted permission
for the use of amateur telephony On
14,100 to 14,300 kc. (21.28 to 20.98
metres) by those holding extra first-class
operators' licences or otherwise able to
show special technical qualifications.
The privilege, however, is in every case
subject to the endorsement of the licence
by the A.R.R.L., as the waveband is so
restricted that the Supervipors of, the
League wish to limit the right to ama-
teur& of demonstrated technical ability.

The Editor of our esteemed contem-
porary, QST, fears that the language
barrier may prove a difficulty in trans-
atlantic conversations, but he is, We
think, unduly pessimistic when he
writes : " Even when we talk to our
cousins in the far-flung lands of the
British Empire we cannot be too sure
that our harsh American accent will
convey much intelligence to the carefully
attuned British tympanum: We may
need a new international abbreviation to
mean ' I hear you perfectly, but I
haven't the slightest idea what you are
talking about! " We suspect that Mr.
Warner is trying to " pull our legs "
but hasten to assure him that, provided
his followers do not indulge in too high
flights of ultra -Americanism, we do not
anticipate any great difficulty in under-
standing them.

JANUARY 15th, 193o. -

a slight amount of reaction to counteract the detector
damping, Toulouse can be received at full loud speaker
strength without any jamming from 13rookmans Park,
although it is only about nine miles away. This could
not be done with the same H.F. valve and. two tuned
circuits, at the same distance from the old London
station. The separation of 2L0 from Toulouse is only
58 kc., so this indicates a very high order of selectivity,
and the valve used has both a lower A.C. resistance and
a lower amplification factor than the A.C. / S.G., for,
which the calculations were carried out.

On the long waveband it is not possible to receive
Koenigswusterhausen without jamming from both 5XX
and Radio -Paris. This -is hardly surprising, since the
separation is only 9 kc. ; Radio -Paris, however, is quite
clear of Daventry. The most noticeable improvementon
the long waveband is the exceptionally good quality.

On both wavebands the amplification is noticeably
less than with the same valve used with only two tuned
circuits ; this is inevitable, and represents the price which
has to be paid for the high selectivity and good quality.
The loss in amplification, however, is not serious, since
by the use .of the indirectly heated cathode screen -grid
valve the amplification can be made the same, as, or
nearly equal to, that with a battery type valve with two
tuned circuits. It may be said, therefore, that the filter
circuit offers real advantages, not only for the improve-
ment in quality but also in providing the high selectivity
necessary under modern broadcasting conditions. In
addition, a not inconsiderable advantage which it offers
is the greater ease with which a single -control
receiver can be made.

TRANSMITTERS' NOTES.

International Amateur Radio Union.
It may be of use to our readers if we

give a list of the various branches of the
I.A.R.U. and the addre&ses to which
communications may be sent. The Head-
quarters are the offices of the American
Amateur Relay League, Hartford, Con-
necticut, where the business of the
Canadian Section is also conducted. The
affiliated societies are ;-
Gt. Britain.-Incorporated Radio Society

of Gt. Britain, 53, Victoria Street,
London, S. W.1.

Australia.-Wireless Institute of Aus-
tralia, 51, Castlereagh Street, Sydney,
N. S. W.

Belgium.-Reseau Beige, 11, rue du
Congres, Brussels.

Denmark. - Experimenterende Danske
Radioamatorer, 5, Holmen.s Kanal,
Copenhagen K.

France. - Reseau Emetteurs. Francais
(R.E.F.), P.O. Box 11, Boulogne-
Billancourt (Seine).

Germany.- Deutschen Amateur Sende
and Empfang Dienstes (D.A.S.D.),
Blumenthalstrasse 19, Berlin, W.57.

Holland. - Nederlandsche Vereeniging
voor Internationaal Radioamateurisme
(N.V.I.R.), P.O. Box 400, Rotterdam.

Ital y.-Absociazione Radiotecnica Italiana
(A.R.I.), Viale Bianca Maria 24, Milan.

New Zectiand.-New Zealand Assocn. of
Radio Transmitters, P.O. Box 779,
Auckland.

Norway. -' Norwegian Radio Relay
League, Voksenlia, Oslo.

South Africa.-South African Radio
Relay League, P.O. Box 7028, Johan-
nesburg. -

Spain.-Association E.A.R., Mejia ,Le-
querica 4, Madrid.

o 0 0
American Time Signals.

A slight alteratl n in' the code of
signals from stations in U.S.A. will be
made as soon as the transmitting clocks
have been altered. The new code will
consist, as before, of the transmission of
a dot for each second of the five minutes
preceding the actual time signal, omit-
ting the last four dots (at the 56th, 57th,
58th, and 59th second) of the 55th to
58th minute, and the nine dots imme-
diately before the dash which indicates
the hour; the 29th dot in each minute is
also omitted. 'The new feature will con-
sist of the omission of the dots at the
51st second of . the first minute of the
signal, at the 52nd second of the second,
the 53rd second of the third, and the
54th second of the fourth minute. The
dots following these gaps indicate the
number of minutes to go, before the final
dash.
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'-rolDICNS
Events of the Week in Brief Review.

I IN 2/1.
Cambridge is believed to be the most

"wireless " town in Britain, according to
the local Post Office authorities. The
number of wireless licences exceeds
13,000, representing one licence for about
two -and -a -half inhabited houses.

0000
SHORT-WAVE BED -TIME STORIES.
Even the tiny tots are discovering the

value of short waves, to judge from an
innovation at the. Radio Experimental
Station, Paris. This station now trans-
mits a Children's Hour on 31.65 metres.
It is intended specially for the benefit of
children in the Colonies.

0000
WIRELESS FOR WAR VETERANS.
The Daily News, which was instrumen-

tal in securing wireless for the principal
London hospitals, completed another
happy enterprise on Wednesday last, when
Viscount Cowdray presented a wireless
installation to the Chelsea Pensioners'
Hospital, the cost having been borne by
readers of the newspaper. The installa-
tion, on which nearly £700 has been spent,
includes 576 points for headphones.

0000
HAVE YOU TRIED IT ?

" Sonorous perspective effects " are
claimed by M. P. Hemardinquer, a
French' wireless amateur, in experiments
he has conducted with two pick-ups and
two identical gramophone records played
simultaneously. By slightly retarding
one record and carefully adjusting its
volume, M. Hemardinquer states that a
genuine stereoscopic effect is obtained,
especially when two loud speakers are em-
ployed.

0 0 0 0

SHORT WAVES AND A SOLAR
ECLIPSE.

General Ferrie, the chief of the French
military wireless service, has just com-
municated to the Academy of Sciences the
results of radio observations which he con-
ducted in Indo-China in May last during
the total eclipse of the sun.

During the period of totality there was
a considerable diminution of signal
strength on the short waves and 30
seconds elapsed between the direct signal
and the receipt of the characteristic
" echo." The General made no attempt
to explain the delay, writes our Paris
correspondent.
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LONG WAVES FROM ICE]. AND.
" Utvarpsstoed ! " will be the password

of Iceland's first broadcasting station, to
be opened at Reykjavik in the early
summer. The aerial power will be 16 kW.
and the wavelength 1,200 metres.0000

A USE FOR "JUNK."
Most amateurs find it necessary to start

a junk box within a few weeks of begin-
ning their wireless career. Many -of the
components which make up these museums

CHELSEA PENSIONERS' WIRELESS.
Through the enterprise of the Daily News
a Marconiphone receiver with 576 head-
phone points has been installed at Chelsea
Hospital. A unit system amplifier with
eight valves is used. The photograph
shows how the service is " laid on ". to

each cubicle.
are obsolete but perfectly sound, and it is
with this fact in mind that the Stretford
and District Radio Society has issued an
appeal in connection with the Manchester
Station Wireless for the Blind Fund.
Members of the society feel confident that
the nation's junk boxes will yield ample
material to construct serviceable sets for
the blind poor.

Wireless amateurs or, others who wish

to contribute to this most practical effort
are cordially invited to send their surplus
apparatus, be it ever so old, to the Hon.
Secretary, Manchester Station Wireless
for the Blind Fund, Town Hall, Man-
chester, or to the Stretford and District
Radio Society, 6, Derbyshire Lane, Stret-
ford, Manchester.

0 0 0 0
I.E.E. ANNUAL DINNER.

The annual dinner of the Institution of
Electrical Engineers will be held at the
Hotel Cecil,- Strand, W.C.2, on Thursday,
February 6th, 1930, under the Presidency
of Col. Sir Thomas F. Purves, O.B.E.

o 0 0 0
INDEX AND BINDING CASES.

The index for Volume XXV of The
Wireless World is now ready, and copies
are obtainable, price 3d. (post free 4d.),
from the publishers, Dorset House, Tudor
Street, London, E.C.4. Binding cases for
the volume can also be supplied, together
with the index, price 3s. id., post free.0000

RADIO TRAIN CONTROL.
The London and North-Eastern Rail-

way has recently conducted experiments
in the use of wireless for handling goods
trains in shunting yards, the object being
to provide a means f communication
between the engine -driver and the opera-
tor in charge of the control tower from
which shunting operations are directed.

The results, which are not yet pub-
lished, are being considered by the
Ministry of Transport, and are expected
to be dealt with in an official report on
various methods of automatic train
control. 0000

WAR IN THE ETHER.
In defiance of the cheerful theory that

broadcasting makes for international
amity comes a disturbing report from a
Stockholm correspondent indicating a
radio feud between Sweden and an
unnamed " Central European country."

The message tells of the establishment
of a special control station in the little
town of Eskiltuna, in Central Sweden,
with the object of overcoming interference
to Swedish listeners from outside sources.
" It has been found," says the report,
" that a wireless transmitting station in
a certain capital of a Central European
country has not respected the Inter-
national Radio Convention, which it had
signed, but arbitrarily changed its wave-
length, with the result that it conflicted
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with that of Sweden. The country in
question has been officially requested to
change its wavelength to conform with
the convention, but, so far, without
result. The Swedish radio authorities,
owing to the lack of space in the maze of
ethereal traffic, are unable to change their
own  wavelength. They have now, how-
ever, given the Swedish radio listeners
the comforting assurance that as soon as
the latest and most powerful of the
Swedish Sending stations is completed it
will be strong enough to get the better of
the disturber of the peace, who will then
be forced to surrender to the ultimatum
of the victor and adopt the wavelength
once allotted to it."

A similar situation recently arose be-
tween Great Britain and Spain, but the
question was amicably settled through the
mediation of the British Post Office. It
seems a pity that Sweden cannot adopt
the same peaceful tactics.

0000
JAPANESE PROGRAMME DILEMMA.
Japan's broadcasting system, which

was inaugurated in 1926, has considerably
developed during the past three years.
To -day (writes a correspondent) it is run
.by four separate organisations, which to-
gether control over ten transmitters. The
principal stations are installed at Hiros-
chima, Osaka, Sapporo, Sendai and
Tokio, with relays at Daiyen, Seoul (in
Korea), Nagoya, and on the Island of For-
mosa. Of these, six are transmitters
capable of developing an energy of over
ten kilowatts. All studios except one are
interconnected by pupinised cable with
the capital and main transmitter, the ex-
ception being that of Hokkaido, which
takes its programme by wireless link.

The system is now providing a regular
service to nearly 700,000 listeners, and the

WflTA®go
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licence tax fee has recently been reduced
to 1 yen monthly.

The broadcasting organisers experience
great difficulty in making up programmes
capable of entertaining the various classes
of listeners, for in Japan, more, perhaps,

FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 15th.

Institution of Electrical Engineers, Wireless
S ection.- At 6 p.m. At the Institution,
Sauey Place, W .C.2. Lecture:" A
Method of Measuring the Overall Per-
formance of Radio Receivers."

Golders Green and Hendon Radio Society.
-At 8.15 p.m. At the Club House,
W illifield Way, N.W .11. Ordinary meet-
ing.

Edinburgh and District Radio Society.-
At 8 p.m. At 16, Royal Terrace.
Demonstration of Gramophone Reproduc-
tion by Mr. J. L. Minto.

Muswell Hill and District Radio Society.-At 8 p.m. At Tollington School,
T etherdown, N.10. Lecture and Demon-
stration " The Neutrosonic Six -valve
Short-wave Receiver," by Mr. Alford.'of
The Igranic Electric Co., Ltd.

North Middlesex Radio Saciety.-At 8
p.m. At St. Paul's Institute. N.21.
Lecture " The Power Valve," by Mr.
G. Parr, of the Edison Swan Electric
Co., Ltd.

THURSDAY, JANUARY 16th.
Ilford and District Radio Society.-At the

Wesleyan. Institute High Road, Ilford.
Demonstration by Philips Radio, Ltd.

MONDAY, JANUARY 20th.
Newcastle-upon-Tyne Radio Society.-At

7.30 p.m. In the English Lecture Room,
Armstrong College. Lecture: " A
Further Step Towards Common Sense
Radio Reception.," by. Mr. S. Burns,
M.LE.E., M.Inst.M.E.

Croydon .Wireless and Physical Society.-
Lecture:" Selectivity," by Mr. A. J.
Webb.

than in any other country, the older
generation steadfastly upholds tradition.
On the other hand, the modern element,
represented by the younger generation,
demands entertainment on European and
American lines. The programme builders
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THE BRITISH RECEIVING LICENCE CURVE. A graphical demonstration of the
steadily increasing popularity of broadcasting. It will be noticed that the only ap-
preciable decline occurred in the autumn of 1924. Will Radio Week complete the third

million ?
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are perpetually confronted with the prob-
lem of pleasing everybody and have there-
fore to provide two distinct programmes
in the course of a transmission.

0000
WARNING TO WIVES.

Discomfort for the " gude wife " when
the Scottish Regional broadcasting sta-
tion opens is predicted by a Northern
newspaper, which says that wives may
expect a " shocking " time es a result of
electrical energy in the ether. " They
may find it difficult to pick up metal
kitchen utensils without getting mys-
terious electric shocks," explains the
writer. However, he concludes with the
comforting assurance that these shocks
are not sufficiently strong to do any
harm and are only received in certain cir-
cumstances. He might have added that
the necessary circumstances include living
under the aerial and fairly near to the
transformers.

0000
FIRE.

We are asked to state that there is no
truth in recent reports that the factory of
Messrs. A. C. Cossor, Ltd. (manufacturers
of Cossor valves and wireless apparatus),
had been burnt out. The fire in question
took place at the works of Messrs. A. C.
Cossor and Son, scientific instrument
makers. There is no connection between
the two firms.

I BOOKS RECEIVED.

Le Strobodyne, by L. Chretien. A
booklet giving the theory and practical
construction of this popular French re-
ceiver. Pp..78, with 45 illustrations and
diagrams. Published by " La T.S.F.
Moderne," Paris. Price Fcs. 10.

0000
Le T.S.F.M., 1930, by L. G. Veyssiere.

The design and construction of a modern
superheterodyne receiver, with explana-
tion of the nature and function of each
component. Pp. 75, with 57 illustrations
and diagrams. Published by La T.S.F.
Moderne," 'Paris. Price Fcs. 10.

0000
Wireless ant Gramophone Trader Year

Book and Diary, 1930.-The sixth edition
of this most useful book of reference in-
cludes all the features which have proved
so valuable in the past carefully revised,
enlarged, and brought up to date. The
Directory Section contains a full alpha-
betical list of Manufacturers, Agents,
Associations, and Publications connected
with the wireless and gramophone trades
in Great Britain; Wireless and Gramo-
phone Factors; a Classified List of the
Manufacturers of Wireless and Gramo-
phone Sets and Accessories, and a list of
Proprietary Names of various apparatus.
The General Information, Trade In-
formation, Technical Data, and Gramo-
phone Sections have also been consider-
ably enlarged. Manufacturers and traders
will especially welcome the abstract of
the new provisions of the Marconi Licence.
Published by the Trader Publishing Co.,
Ltd., Salisbury Square, E.C.4. Price
5s. 6d. post free, or at a reduced rate to
subscrioers to the " Trader journals.
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The Construction of
an Electrostatic

Earpiece.

DESPITE the fact that many
deaf people suffer agonies
from being shouted at, prac-

tically all the existing electrical
devices for the deaf are based on
the principle of amplifying' the
sound to an extent unbearable to
the normal ear.

To find a better means of influenc-
ing the inner organs of the ear, Dr.
Gustav Eichhorn, of Zurich, has experimented for a
number of years with a system which now appears in
commercial form under the- name of the " Radio-
phone." From the results obtained with this interesting
instrument the inventor concludes that the flesh sur-
rounding the ear is forced, by an electrostatic_ effect,
to set up oscillations, which are not transferred to the

skin of the ear drum, but
direct to the organs of
hearing.

The distinguishing fea-
ture of the " Radio-
phone " is the inclusion of
the listener himself in the
plate -circuit of the L.F.
valve of the wireless re-
ceiver. This is done by
connecting t h e user
through the hand holding
the device (a) to the posi-
tive output terminal of the
receiver, while the negative
terminal is connected with
stranded flex to a thin
metallic plate (b) in a
special sound -box placed_
against the ear. The
sound -box is provided with
a movable cover of card-
board, thin wood or

similar non -conducting material, upon which the
metallic, plate is fastened on the inner side. The indi-
vidual wires (c) of the flex lead are splayed over the
surface of the metal sheet, and upon this connection a
second sheet of metal foil is pressed tight.

It is common knowledge that in the telephone -circuit
of a wireless receiver we have to deal with the direct
current in the plate -circuit and the modulated alternat-
ing currents superimposed thereon. Dr. Eichhorn's
experiments have shown that the sensitivity of his

Internal construction show-
ing (a) Contacting plate. (b)
Diaphragm. (c) Flexible lead.

(d) Shunt resistance.
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BY OUR
GERMAN CORRESPONDENT.

instrument is essentially dependent
upon the voltage on the plate, which
must be proportionately greater
when the alternating voltage is

reduced. In all tests in which the
superimposed voltage was low
audibility increased rapidly with
increases in plate voltage up to
between 120 and 15o volts.

Used with a typical three -valve
set, the " Radiophone " gives signals which are nearly
as powerful as those with the usual headphones. If the
hand is removed from the metallic surface on the handle
no signals can be heard ; this is also the case when the
polarity is reversed by connecting the= sound -box to the
positive terminal of the receiver. From this the inventor
deduces that the small tin -foil sheet is set in oscillation
by the low -frequency currents, the speech and music
being amplified to some extent by the sound -box.

recess in the handle a metal strip making
contact with the hand is connected to the positive lead
to the receiver. The negative lead is taken through
to the metal disc in the sound -box, while across the
two leads in the lower recess is a resistance, of about
Ioo,000 ohms (d). This resistance has been found to

.eliminate fluctuations in sound intensity due to the fact
that the polarising potential derived from the valve
circuit is not constant. The optimum plate potential
depends upon the type of valve used, one working
%vith an anode voltage of between 7o and ioo being
recommended
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Part XVI I. Parallel Tuned or Rejector Circuits.
By S. 0. PEARSON, B.Sc., A.M.I.E.E.

(Continued from page 44 of previous issue.)

IN last week's issue a tuned circuit was considered
where the inductance and capacity portions were
connected truly in parallel so that the alternating

voltage applied between the ends of the circuit was com-
mon to each branch. Under these conditions it was found
that when the circuit was tuned to resonance with the
frequency of the applied voltage and that once the oscil-
lating current flowing round the closed loop had been
built up to a steady R.M.S. value or constant amplitude,
no current whatever was drawn from the source of.
supply.

The system was likened to a pendulum or weight -
loaded spring in va.cuo where all sources of energy loss
had been eliminated. Once the mechanical oscillations
are started they will continue indefinitely without diminu-
tion under conditions like this where there is no loss of
energy. Similarly in the imaginary perfect tuned circuit
the oscillations of current round the closed loop would
theoretically persist with undiminished amplitude even
after the closed circuit has been disconnected from the
source of*E.M.F. This obviously must be so as there is
no means of escape for the stored energy. Oscillations of
any kind, electrical or mechanical, which continue with
undiminished amplitude
are called undamped oscil-
lations. If the oscillations
are self -maintained, as ex-
plained above, they are
called free oscillations and
their frequency is called
the natural frequency of
the circuit (or mechanical
system). In the case of un-
damped free oscillations
the natural frequency is
the same as the resonant

Fig. I. --(a) Parallel circuit
inductive coil.

frequency of the circuit, being given by f---=

cycles per second.

The Effect of Resistance.
Now in practice it is impossible to obtain any vibrating

system, whether it be mechanical or electrical, which is
absolutely free from energy loss. For instance, in the
case of a pendulum, even if it is suspended in a vacuum,
there aresome small losses in the suspension spring when

wh
(b)

2r VLC

ere resistance is present in the
Equivalent circuit.

the pendulum is in motion. The result is that as soon as
the -driving impulses are withdrawn the oscillations will
begin to die away at a rate depending on the magnitude
of the energy losses. If the pendulum is suspended in
air at ordinary atmospheric pressure instead of in a
vacuum the air resistance to the motion of the bob would
have a considerable damping effect and the decay of
oscillations would be very much more rapid. Where it is
required to maintain the oscillations at a constant ampli-
tude in spite of incidental losses, it is necessary to give
the pendulum a small impulse once every swing to make
good for the energy lost per swing. This is what is done
by the driving mechanism of an ordinary clock.

Turning now to the electrical circuit, we find that the
same conditions have to be fulfilled. The inductance coil
L is bound to have some resistance and this is always far
greater than that possessed by the condenser and con-
necting leads. For this reason we are justified in assum-
ing that the whole of the resistance in the circuit is con-
centrated in the inductive branch. The actual circuit
under consideration is shown in Fig. i (a), where L is the
inductance of the coil in henrys and R is its resistance
in ohms ; C is the capacity of the condenser in farads.

Suppose that an alter-
nating voltage whose
R.M.S. value is E is ap-
plied to the ends of the
circuit and that the circuit
is tuned to resonance. As
before, an oscillating cur-
rent will traverse the closed
loop, but heat will now be
generated in the coil, due
to its resistance. This
means that the circuit is
absorbing energy from the

source of supply, and should this supply be cut off the
oscillations would die away in the same manner that a
clock pendulum will come to rest when the clock spring
runs down.' At the present time we are not concerned
with the decay of oscillations but with the conditions ob-
taining when the oscillations are being maintained by the
source of E.M.F. We require to know the general be-
haviour of the circuit when it is tuned to resonance with
the frequency of an applied E.M.F. of constant
amplitude.
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Wireless Theory Simplified.-
We have already seen that a coil of inductance L and

resistance R is electrically equivalent to a pure- induc-
tance L connected in series with a resistance R, and
therefore the parallel circuit of Fig. i (a) is equivalent to
the circuit of Fig. i (b), where the coil L has no resistance
and the resistance R is non -inductive. Each branch then
consists of a simple circuit whose principles have already
been dealt with in this series. By combining the known
laws of each in the proper manner we can determine the

E E

_ii_1"1

(a) (b)
12 °

(c)

E

0

(d)

Fig. 2.-(a) and (b) vector diagrams for inductive branch of Fig.i.
(c) for condenser branch and (d) for the complete circuit.

resonant frequency of the circuit and find the impedance
at any frequency or when tuned to resonance.

Currents in the Branch Circuits.
The current I, taken by the coil is given by

= amperes (1)

where Z = ,s/R2H- (27fL)2 ohms is the impedance of the
coil. This current lags behind the applied voltage E by

an angle 0 where cos0 = _Z as explained on page 523

(November 26th issue) and the simple vector diagram
showing the phase difference between the current and
voltage for the upper branch of the circuit is given in
Fig. 2 (a).

The current I, in the inductive branch can be con-
sidered as being the resultant of two component currents,
I', in phase with the voltage, and P lagging behind the
voltage by go°. This idea is clearly lown by Fig. 2 (b),
from which it is easy to see that

Ili =I, cos 0 and I", = I, sin 0,
and from the impedance triangle of the inductive coil,

shown in Fig. 3, we see that cos 0 = -and sin 0 =

Referring now to the condenser branch, the current in

it is given -by L,- = - 'amperes (2)
X,

where X,=2
7 /L.
t, is the reactance of the condenser. This

current I, leads the voltage E by go° as shown in Fig.
z (c).

To find the current taken by the combined circuit, i.e.,
the current drawn from the supply, we must add by the
vector method the two currents I, and I, in the respec-
tive branches. This is done by drawing the two current
vectors OI, and 04 from a common origin 0 in their
correct phase positions as shown in Fig. 2 (d). We see at
once that the two currents I, and I, are not opposite in
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phase as they were in the case of the circuit without re-
sistance, and the resultant therefore cannot be found by
simple subtraction. The resultant current is given by OI,
the diagonal of the parallelogram formed with OI, and
04 as adjacent sides. The impedance of -the complete
circuit is simply equal to the ratio of voltage to current.
The formula giving the current at any frequency is rather
complicated, but fortunately we can deal with the circuit
from a graphical aspect to get a clear conception of its
general behaviour.

Minimum Current at Resonance.
As the frequency is raised the current I, in the coil

decreases, whilst the current I, in the condenser branch
increases ; but if on the other hand the frequency is kept
constant and the capacity of the condenser is varied, only
the current I, will change. This simplifies matters a great
deal and accordingly let us suppose that the capacity C
is varied over a wide range, everything else being fixed.
The current I, is directly proportional to the capacity and
therefore the resultant current I will vary both in phase
and magnitude as The capacity is changed. Let OA, OB,
OC, OD and OF be several values of condenser current
represented as vectors in Fig. 4 (a) corresponding to
different values of the capacity, OI, being the fixed cur-
rent in the inductive coil. The broken line vectors I, 2,
3, 4 and 5 in the diagram show the resultant currents for
the respective capacity values. Of these, No. 3 is in
phase with the voltage and is obviously the shortest.

It is thus clear that there is one particular value of
capacity which will make the total current a minimum,
and this minimum current
is exactly in phase with the
voltage. When this hap-
pens the circuit is tuned to
complete resonance with
the applied frequency, be-
cause all components of
current at right angles to
the voltage balance out
and the circuit as a whole
behaves as though it were
a pure resistance. The vec-
tor diagram showing the
conditions for complete
resonance is given in Fig.
4 (b).

Maximum Impedance
at Resonance.

Since the current is smallest at the frequency of
resonance it follows that the impedance of the circuit
must be a maximum when tuned to resonance. These
conditions are exactly the reverse of those obtaining in
a series circuit, where the impedance was found to be a
minimum at the resonant frequency. And so the parallel
circuit has- the bproperty of partially rejecting or refusing
to pass currents whose frequencies lie within a band near
the resonant frequency whilst allowing currents at fre-
quencies outside this band to pass comparatively freely.
For this reason the parallel tuned circuit is very often
called a " rejector circuit," especially when used in a
filter circuit designed to cut out a powerful local station.

x

Fig. 3.-Impedance triangle
for inductive branch of Fig.
1. x=2.1L and 2-=',./It2+
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Wireless Theory Simplified.-
A parallel circuit is used for tuning purposes where it

forms part of a circuit which normally has a very high
resistance, as, for instance, in the anode circuit of a
valve. The details of such a circuit will be discussed
later, but it can be mentioned here that the conditions for
maximum selectivity are practically the same as those
relating to the series tuned circuit, namely, low coil resis-
tance and high ratio of inductance to capacity.

The vector diagram of Fig. 4 (b) enables us to find the
impedance of the circuit at the resonant frequency and

E

4 3 2 1 II

F 15 C g A o

(a) (b)

=

Fig. 4.-(a) Vector diagram showing that the resultant current is
least when in phase with the voltage. (b) Vector diagram for

parallel circuit tuned to resonance.

the value of the resonant frequency itself. The resultant.
current I is in phase with the voltage, showing that I, and
I", balance out. Hence I,- I" from which the exact
resonant frequency can be found. But in practice the
resistance of the coil is so low compared with its reactance
at the high frequencies used that the angle of lag, 0, is
nearly equal to go° and therefore III, is almost equal to
I, and a negligibly small error will be introduced if we
assume I, = I,. When this assumption is made, the con-
ditions are the same as those for the circuit without re-
sistance, and therefore the resonant frequency is

f cycles per second approximately (see
21r%/LC

appendix).
At the resonant frequency the circuit behaves like a

pure resistance, and the impedance under these con-
ditions is called the " the dynamic resistance " of the
circuit. It is the actual resistance offered to currents at
the resonant frequency, being thus an extremely impor-
tant quantity.

Finding the Dynamic Resistance.
The value of the dynamic resistance is given by the

ratio of voltage to current when the circuit is tuned to
resonance. Denoting the dynamic resistance by RD we

have RD= E ohms, where I is the current taken by the

complete circuit when tuned to resonance. But from the
vector diagram of Fig. 4 (b) we see that

I=I E R Rcos =- x x
Z Z Z2'

JANUARY Isth, 193o.

Hence dividing the voltage E by this current we get for
Z2

the dynamic resistance RD = ohms, where Z is the-im-
pedance of the coil.

Now, since in practice the resistance R of the coil is
small compared with its reactance 2rfL, the impedance
of the coil is very neatly equal to its reactance and we
may therefore write 21rfL in place of Z to give an ap-

(2r f 2proximate result. Hence RD=
RL)

ohms approxi-

mately. But at resonance the frequency is very nearly

, and substituting this value of f in the lastf-
27r4,/ LC

equation we get dynamic resistance RD =
CR

ohms. This

is an expression of fundamental importance and is not
an approximation but an exact formula (see appendix)
in spite of our having made two approximations in ar-
riving at the result. It happens that the two slight errors
introduced are of opposite sign and balance out.

The conclusion is that the dynamic resistance or maxi-
mum impedance is actually inversely proportional to the
ohmic resistance of the coil, and proportional to the
ratio of inductance to capacity: If the resistance of the
coil were zero the dynamic resistance of the circuit would
be infinitely great and no current would enter or leave
it, as we have already discovered.

Appendix.
I. Resonant frequency of Parallel Circuit.

From Fig. 4 (b) I, .= I, sin 0,

coCE =E Rx where (o = grf,
Z

Or C =
Z2

Whence Z2 -
C

(I)

R2 + (wL)2 =
C/ R2

or -Nt LC L2

Resonant frequency f

II. Dynamic Resistance.

R2

L2

= E
RD

I cos
E

But from (I) above

E

Zs =I'
C

RD =
CR

ohms.

(To be continued.)

RADIO WEEK.
In a few days' time the jury, i.e. the non=listeners, will retire to consider their verdict on the question, " Is
Broadcasting Worth While?" Listeners can help to secure a favourable answer by letting their non.wireless
friends listen to good reproduction of the B.B.C.'s special programmes, remembering that a bigger listening public

means a better broadcasting service.
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A Review of Manufacturers' Recent

MARCONIPHONE MOVING COIL LOUD
SPEAKER UNITS.

These units are now being supplied
uncased to provide the home constructor
with a model suitable for building into
a piece of furniture, or for incorporating
in radio -gramophone cabinets.

Two types are available : one with a
10 -ohm field winding for use with 6-10
volt accumulators, and the other with a
3,000 -ohm field poil intended for mains
excitation. The last mentioned would be
used on D.C. mains direct, but in con-
junction with a rectifier unit for A.C.
supplies. Both models are sensibly the
same, the only difference being in the
method of exciting the field coil. The
chassis submitted for test was of the
low -voltage type.

Marconlphone moving coil loud speaker
unit.

-Before being given a practical test it
was fitted to a large baffle board, 3ft.
square, with a hole of suitable size cut
in its centre. Measurements showed that
when energised from a 6 -volt accumulator
a current of 0.57 amp. was required.
With a 10 -volt battery the energising
current was a little under 1, amp. Al-
though the sensitivity, when used with a
6 -volt accumulator, is noticeably lower
than that of a mains excited model of
the same make, it is ample for all prac-
tical needs, the volume being in excess
of that required to fill a room of average
size, using a good super -power output
valve with a generous high tension
supply.

These tests were made with a receiver
designed to have a straight line amplifier
characteristic. The very low notes in the
bass, although not overpowering, were
reproduced with full-throated volume.
The response of the middle register and
the higher frequencies was good, and a
slightly better balance of output was
obtained by the employment of a baffle
of smaller size. As the unit will, in
general, be fitted in a cabinet, this is
perhaps a minor point. The. reproduc-
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tion of mu -sic and speech is crisp and
clear.

These models are fitted with cone dia-
phragms. 7in. in diameter, which are
pressed from stout fibrous material, the
centring device being integral with the
cone and provided with a stepped ring
on which fixes the speech coil. An input
transformer is mounted on top of the
chassis. A supple surround of soft velvet
supports the periphery of the cone.

The makers are the Marconiphone Co.,
Ltd., 210-212, Tottenham Court Road,
London, W.1, and the prices are as fol-
lows: -6-10 volt model, £4 10s., and D.C.
mains model, £5. A rectifier unit for A.C.
mains use costs £4 15s., including valve
and royalty.

0 0 0 0

EELEX INSULATED K.T.
CONNECTORS.

The new range of insulated plugs and
sockets introduced by Messrs. J. J.
Eastick and Sons, 118, Bunhill Row,
London, E.C.1, have been designed especi-
ally for use in connection with battery
eliminators and mains -operated receivers.

Greater care is required in handling
the H.T. leads, and consequently the in-
sulation on the plugs and sockets has
been very carefully thought out. All
metal parts hitherto exposed are fully
protected, and the risk of shock due to
accidental contact with live leads has
been reduced to a minimum. Provision
is made also to grip the braided covering
on " flex " leads, thereby giving a tidy
appearance to the connecting leads.

These " All Shrouded " plugs and
sockets are offered at 6d. per pair.

7.5

Products.

made by soldering the loads on to tags,
but in the latest version the soldering tags
have given way to small Innminals carried
on fantail extension lugs. A single -hole
fixing bush is provided.

"Lotus" radio Jack, jack plug and jack
switch. Terminals are now fitted to ail

jacks and switches.

Five types are available, ranging from
a single circuit open jack to a single
circuit open double -filament control type.
The price is according to type, the,
cheapest being 2s. and the last mentioned
3s.

These jacks demand a jack plug with
a longer stem than is usually fitted so
that it is necessary to employ the
" Lotus " version. This costs 2s. Loud
speaker tags or " flex " can be gripped
firmly by the aid of the special cam -lock
fitted. The " stem " and the " ball "
connections are clearly marked on the
bakelite cover.

A range of five jack type push-pull
switches from a single -pole make -and -
break to a double -pole double -throw is now
available, the general design following

Eelex All -Shrouded" plugs and sockets for use in mains equipment.

LOTUS JACKS AND JACK
SWITCHES.

The body of these jacks consists of a
bakelite moulding on which is mounted
genuine nickel silver springs each tipped
with a pure silver contact. A faulty con-
nection should be very rare indeed.
Hitherto contact with the springs was

closely that of the jacks. The same
quality material is used throughout.
Single -hole fixing is provided and the bush
is insulated from all contact springs.
These switches cost 2s. 9d. for the single
type and 4s. for the D.P.D.T. style. The
prices of other types are S.P.D.T. 3s. 3d.
and D.P.S.T. 3s. 6d.
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Society's Record

Success.

WIRELESS festival, to the
fitting accompaniment of
open-air and indoor loud

speaker reproduction, was held at
Southend on Saturday, January 4th,
when the Southend and District
Radio Society attracted thousands of visitors to their
Sixth Annual Radio Exhibition, held at the Boys' High
School, Victoria Circus. The occasion was a triumph
for amateurs and professionals alike, :and their joint
efforts resulted in a contribution of at least 7o to the
Victoria Hospital. Wireless Maintenance Fund.

Several magnetic influences were at work. In the first
place, many enthusiasts were drawn to the competition
stands, on which were displayed some excellent
examples of amateur craftsmanship. The casual
passer-by was also attracted by the compelling invita-
tion of a battery of loud speakers facing Victoria Circus,
these being erected and operated by Messrs. S. H. Davis
and Son, of Westcliff. And in the Exhibition Hall
itself Mr. F. H. Haynes, Assistant Editor of -The Wire-
less World, provided a continuous demonstration of
quality reproduction, with loud speaker " points " on
each stand. The set employed consisted of the Schools
Demonstration Receiver, followed by six independent
output stages each fitted with choke condensers and
two P 625 valves.

An admirable feature of the competitions was the
introduction of a new method of classification enabling
entrants every chance to succeed having regard to their
opportunities and qualifications. Three classes of com-
petition were instituted-A, B, and C the first for
bona fide amateur members of the Society, the second
for other members, and the third for bona fide amateurs
who were non-members. The scheme worked well.

Through the generosity of the trade, prizes were
offered for a variety of home-made apparatus, and this
formed the basis of the amateur side of the Exhibition.
The apparatus submitted included portables, short-wave
receivers, one- to three -valve and multi -valve receivers,
loud speakers, battery eliminators, wavemeters and
wavetraps, receiving set cabinets, and various me-
chanical and non -mechanical units. Much careful and
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painstaking work was indicated, and the standard of
craftsmanship increased the difficulties of the judges,
Mr. F. H. Haynes, Mr. H. B. Dent, and Mr. H. L.
Lobb.

The list of prize -winners is as follows :-
Class. Prize.

Complete Set by High School Boy - 1st Mr. C. Stockell.
2nd Mr. R. Kramer.

Cons. Mr. J. Hill.
Portable Sets No Entries.

B 1st Mr. W. A. Webb.
C - No Entries.

Short Wave Receivers A 1st Mr. E. W. Lockhart.
B 1st Mr. B. Costin.
C - No Entries.

1 to 3 Valve Receivers .. .. A lIt Mr. H. A. Clinton.
2nd Mr. E. T. Wiseman.

B - No Award.
C No Entries.

4 or more Valve Receivers A 1st Mr. W. J. Fletcher;
2nd Mr. H. R. Ireland.

B - No Award.
C Cons. Mr. S. R. Wilkins.

Loud Speakers A Special Mr. H. R. Ireland.
,. Mr. W. J. Fletcher.

B - No Entries.
C Special Mr. D. J. Lewis.

Mr. M. J. Anthoney.
Battery Eliminators A 1st Mr. P. Green.

B - No Award.
C - No Entries.

Wavemeters and Wavetraps A 1st Mr. E. W. Lockhart.
B - No Entries.
C -

Receiving -set Cabinets .. A 1st
2nd

B --
c -

Various Mechanical Units A -
B 1st
C -

Various Non -mechanical Units A 1st
2nd

B 1st
2nd

C 1st

Mr. H. 1. Ireland.
Mr. A. E. Atwood.
No Entries.
It 51

Mr. A. R. Knipe.
No Entries.
Mr. T. Holbeche.
Mr. P. Green.
Mr. A. R. Knipe.
Mr. A. C. Horsnell.
Mr. W. B. Briggs.
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Southend Wireless Show.-
Three sets, not for competition, were exhibited by the

chairman, Mr. H. H. Burrows. One of these was an
imposing six -valve instrument having two screen -grid
H.F. stages, detector, and two stages of L.F., the last
consisting of two power valves in parallel. The total
value of the components alone was estimated at
The set was given in connection with a shilling com-
petition in aid of the Hospital Wireless Fund.

Interest in amateur television was demonstrated by
the curiosity aroused in Mr. A. Knipe's experimental
television receivers, in which considerable ingenuity
was displayed both in the synchronising gear and the
method of marking out and constructing the disc. For
his collective exhibit of television gear and a carbon

COR
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microphone with control units, Mr. Knipe was awarded
the Pocock Silver Championship Cup, presented by the
Editor of The Wireless World for annual award for the
entry of most outstanding constructive merit.

The total number of entries in the amateur section
was fifty-four, and the value of the prizes distributed
was £45.

The trade exhibitors included Messrs. S. H. Davis
and Son (organisers of the outdoor loud' speaker de-
monstrator), J. Bridge and Son, T. Davis, F. Jeffery,
E. K. Cole, Ltd., and H. C. Revell.

The Exhibition was open f6r eleven hours-from
II a.m. to io p.m.-and during this time there were no
fewer than 4,684 visitors. Is this a record for a wireless
society show?

IESPONDENC a

The Editor does not hold himself responsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address.

B.B.C. TRANSMISSIONS.
Sir,-Much has been written recently about the effect of land

lines on the quality of B.B.C. transmissions, and the following
figures relative to the London -Bournemouth land line may be
of interest.

The attenuation factor per 50 miles of land line is approxi-
mately 1 ounce of suet pudding in the mouth of the silvery -
voiced announcer. It is regretted that no figures relative to
orchestral transmissions can be given as none have been definitely
identified as such. C. E. WOOD.

Parkstone, Dorset.

Sir,-Whatever the faults of land -line transmissions may be,
surely Mr. Jas. Hudson, of Manchester, does not mean that the
output from 2ZY's aerial is a good sample of perfection, even
from the fine new studio, or otherwise. A more " tin -canny "
output is not to be heard from any station in Europe.

Bolton. A. GREGSON.

THE PROGRAMME DIFFICULTY.
Sir,-The article concerning a Low -power Synchronised Trans-

mission Scheme, by Major Humphry MacCallum, in your issue
of December 25th, provided food for much thought. The out-
come is that the views expressed are certainly worthy of more
than passing attention. Eight out of ten people with whom I
come into contact appear to be dissatisfied with the general run
of programmes, whilst agreeing that the whole business of pro-
gramme " building " is something of a problem. The eight,
including myself, have not been clever enough to formulate a
really practicable scheme. The one suggested has great possi-
bilities and appears to be quite practicable from a technical point
of view as far as wireless is concerned. I am not so sure, how-
ever, as regards the land -line system involved. Judging by last
night's (December 30th) transmission over the lines from Man-
chester, there remains much to be done in this direction. The
cut-off in the lower register was very pronounced. This on a
receiver which normally gives most faithful reproduction. With
this difficalty overcome, the scheme presented would be wel-
comed by the great majority of, and probably all, listeners,
whilst, in addition, one can visualise a boom in the radio in-
dustry. Given a scheme on the above lines, and the Robinson
Radiostat, we shall be wondering what to do with all our
spare ether channels ! H. A. HANKEY.

Sir,-I have read with considerable interest the article under
the above heading in your current issue, but I cannot help
thinking that the suggested scheme is " too good to be true " !
If not, how is it that someone has not thought of it before ?
There must be a snag somewhere, though the writer states his
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case very convincingly. If there is no " nigger in the wood
pile," it would seem that the MacCallum Scheme provides a
complete solution of the programme difficulties, and its adoption
should bring real prosperity to the radio industry and satis-
faction alike to the listener and the B.B.C.

Oxhey, Herts. W. E. WARRILOW.

SOUTHEND WIRELESS SHOW.
Back and front views of a home-
made television receiver exhibited
by Mr. A. Knipe. It is fitted with the standard arrangement of
toothed wheel synchronisation. The cathode of the neon lamp
glows on both sides, a concave mirror being provided to bring the
light emitted from the reverse of the electrode to the scanning disc.

Sir,-Major MacCallum's article in your issue of December
25th was most interesting. He refers to the probable objection
of the absence of " local colour " in his scheme, but I cannot
see why there should be. What does it matter where the pro-
gramme comes from as long as it is good?

Schubert's " Unfinished Symphony," for example, will be
just the same whether it is played at John o' Groats or Tim:
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buctoo. It matters little if a lecture on the peculiarities of
fish has its origin at Savoy Hill or Glasgow, providing there
is no land -line distortion. That is the trouble : the mutilation
of programme matter by chronic land -line distortion.

However, the article was, as stated, not without interest,
and I hope to see more of this kind of reading.

London, N.1. F. H. HEINEMAN.

Sir,-I venture to put forward the following four proposi-
tions as raising questions of some interest and importance to
provincial listeners :-

(1) It is not possible in practice for a dumber of transmitters,
even though using low power and radiating one programme, to
operate within a restricted area on the same wavelength with-
out mutual interference.

(2) There is mutual interference between B.B.C. common
wave transmitters.

(3) All B.B.C. transmissions op the common- wavelength are
therefore of bad .quality.

(4) In the matter of oscillation interference, the B.B.C. are
themselves the chief offenders.

It will be borne in mind that as many as eleven transmitters
in Great Britain, from Dundee in the north to Plymouth in the
south, share at present the common wavelength of 288.5 metres.
If the regional scheme in its present shape is brought to com-
pletion, subsidiary stations, for which .there will be no inde-
pendent wavelength available, will be needed at Aberdeen and
Newcastle.

There are two essential elements in a good wireless  pro-
gramme-good quality transmission and good quality programme
matter. The two are complementary, one being as necessary as
the other. In the case of the indifferent programme, good
quality transmission may make poor programme matter toler-
able, bad quality transmission can reduce the best programme
matter to the level of the worst. It may be said, therefore, that
a symphony concert relayed from the London Queen's Hall is
a good programme only for those within the service area of the
London transmitter. For listeners elsewhere, the quality of
transmission is impaired or destroyed by the use of land -lines
and the inherent defects of common wave transmission.

These clear and simple considerations indicate the terms in
which the provinces should formulate any demand for a better
service. The demand should be for-

(a) Direct transmissions of (b) good programme matter on
(c) an independent wavelength.

It is certain, however, that any such demand would have a
chance of success only if it were pressed with energy and deter-
mination. Present signs-among them in particular the salving
of the London Promenade Concerts, the formation of the
National Orchestra in London, the scheduled expenditure of
some half a million pounds on the erection in London of Broad-
casting I3 ouse-all clearly foreshadow the permanent centralisa-
tion of the service in. London and a continuation of the evil
system of land -line transmission to the provinces.

Newcastle -on -Tyne. K. McCORMACK.

OSCILLATION.
Sir,-lt seems to me that the only way out of the trouble

(oscillation) is for the Post Office or British Broadcasting Cor-
poration authorities to make a standard test of the impending
listener's set before same is licensed, and, unless such a radio
installation came up to a proper standard, the licence should
be refused.

This law would speedily rid the radio business of the " all 
and sundry " that have come into it without any qualifications
whatever, to the absolute detriment of the service and public
alike. HERBERT W HAYDON, G.2Z.L.

Gloucester.

OVERSEAS BUYERS.
Sir,-As an' interested subscriber to your valuable paper,

may I suggest that you can render extremely valuable assistance
to overseas experimenters and assist. the popularity and pros-
perity of wireless in parts of the world where business is not
sufficiently great for the establishment of local enterprise by
maintaining an overseas buying department
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I speak from experience when I say that one of the greatest
difficulties experienced is that, of obtaining a supply of parts
for the construction and maintenance of sets.

I submit that you are in a unique position to meet this diffi-
culty, and, moreover, you would be able to test parts loefore
despatch, thus reducing the possibility of failure and dis-
appointment to a minimum.

So far as I am aware, there is no dealer in wireless material
in the whole of this country, so that you would not be intrud-
ing into a sphere which, in ordinary circumstances, you would
be disinclined to do.

The purchase of wireless material through friends at bome is
not always a success, and it is exceptional to have a friend in
the position to purchase and test apparatus before despatch, to
say nothing of the trouble entailed by the latter.

Northern Nigeria. WILFRED H. MILES.
[The above suggestion, although entirely outside the sphere

of The Wireless World, might well be considered by the appro-
priate sections of the radio-trade:-En.]

THE BRITISH MANUFACTURER.
Sir,-Two letters in your January 1st issue do, I think,

need a little backing up or amplifying. I refer to those over
the signatures of A. H. Gregson and F. Nichols.

One reason why the Germans and Americans hold their
market in this country is that they deliver the goods within, a
reasonable period of their being ordered.. There are only about
two British firms that ever do this. I have proved this by
bitter and costly experience. My business is to make good -
quality receivers and do general repairing and modernising of
any set. Needless to say, I need a large variety of different
valves and components, and in order to do the best work I care-
fully follow the advertisements and technical articles in The
Wireless World. In all cases I try out new components and
circuits before recommending them to customers.

Now when. some new component is advertised or recomniendecl
I have to decide where to get it. I naturally consider the
factor, as it' saves time to order from him along with other
stuff ; but it would appear that this gentleman does not keep
himself up to date by reading, and does not order new goods for
stock until there has been a continual large demand for them
for several months.

I then fall back upon the manufacturer, and the following
is an actual case that has happened to me recently, and is
typical of what happens in very many cases.

Ordered article September 27th; no acknowledgment of order.
Ordered a second one November 15th, and asked that they

should be expedited.
Received letter November 27th stating could not deliver until

early in December.
Sent postcard December 12th ; no reply.
Telephoned double long distance call December 30th, and

spoke to sales manager.
Goods arrived December 31st.
Now, if they could post them off at once like that, why not

have done it before? This latter is a very favourite trick-to
send goods when telephoned for-and reduces my profit by the
price of a delible trunk call. I literally cannot afford to deal
with firms wlm treat my 'orders in this manner.

Mr. Gregson's remark that the makers have to see what the
demand is likely to be before producing in quantity does not
point to much confidence in the goods on the part of the maker,
and, anyhow, this does not apply in the case of such things as "
valves of proved superior qualities, as there is sure to be a
demand for such at once and in large quantities, if they really
are good.

One firm wrote me that their orders had been so large that
their packing staff could not deal with them ! ! What about in-
creasing the packing staff for the busy season ?

I am not sure that the Exhibition,should be held any earlier,
as any suggestion that the dummy goods exhibited then will not
be available for another three months or more will simply cause
the public. arid 'provincial traders to treat the show as a joke,
and those three months will be a general slack season.

My orders are going to those who deliver promptly-of any
nationality. GUY S. M. ASHBY.
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PICTURE RECEPTION.
Sir,-May I endorse the statements of Mr. Walter Addey in

your issue of January 1st, 1930, on the subject of Picture Trans-
mission? I have been constructing a picture machine after the
pattern of The Wireless World design, and it is now just
finished, only to find the transmission of pictures has been
discontinued.

I was given to understand by Messrs. Wireless Pictures (1928),
Ltd.. that the B.B.C. would be transmitting for some time to
come. (This was in August, 1929.) Therefore, the sale of
instruments to the public is, in my opinion, ridiculous.

As Mr. Addey says, " Pictures are to be received from
Vienna," but until we have adjusted our instruments and tested
them on a reliable transmission we cannot hope to overcome
fading effects, etc. .

I shall be pleased to hear from any other readers in a similar
plight, should you publish this letter.

Many thanks for your valuable paper-still splendid value at
its increased price. H. W. HOWLETT.

THE ROBINSON "STENODE RADIOSTAT."
Sir,-I read with considerable interest the article, under the

above heading, which was published in The Wireless World of
December 11th-, 1929, but perhaps you will permit me to com-
ment on the latter part of the article, in which the writer states
he is puzzled by the fact that true reproduction can accompany
almost perfect selectivity in .a radio receiver. In recent years
considerable misconception has arisen regarding the theory of
the transmission and reception of radio frequencies modulated
by audio frequencies, and it is probable that it was this mis-
conception which was responsible for the writer being puzzled.

In modern wireless literature it is repeatedly stated that the
modulation of constant frequency carriers produces "side
bands " or subsidiary frequencies equal to the sum or difference
of the modulation and carrier frequencies. This, however, is a
statement which I believe to be neither borne out in fact, nor
theoretically accurate. To take an example : If a carrier of
1,000kC. is modulated by The., there will be only one frequency
radiated, namely, 1,000kC., the amplitude of which, however,
will fluctuate one thousand times each second. The production
of beat frequencies, of course, cannot take place, as there is too
great a difference between the primary frequencies. The study
of an oscillograph record should make the matter quite clear;
the modulation of 1,000 cycles per second by one cycle will pro-
duce a graph with the peaks of the waves having a figure 8
formation, but in no case will frequencies of 1,001 or 999 he
traced. When two transmitters are heterodyning, a whistle of
varying amplitude, but constant pitch, is produced, but if side
bands existed the pitch would vary with the modulation.

This misconception has received considerable support in view
of the fact that highly selective receivers have hitherto been
unable to reproduce all the audio frequencies in correct propor-
tion. This fault,_ however, is not because the receiver is selec-
tive and so " cuts the side bands," but because of the method
whereby selectivity is 'attained. Such a receiver has employed
one or more high -frequency resonant circuits and, from the
nature of these circuits, it follows that the less resistance or
damping employed the longer time will it 'take the current to
change from one amplitude to another. In the case of high

Elements of Radio Communication, by
J. H. Morecroft (Chapman and Hall,
1929. 15s. net. Pp. 269). Professor
Morecroft's well-known standard work,
" Principles of Radio Communication,"
has now passed through several editions
and is an indispensable work of reference
to the professional wireless designer, but
is somewhat heavy reading for the student
and the amateur. The present work is
of a simpler character, and may be con-
sidered as an introducing volume to the
larger book.

Though the treatment is elementary in
that no mathematical equipment beyond a
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 audio frequencies the amplitude changes have to be very rapid,
with the result that the persistence of the current in the circuit
tends to smooth them out. The matter can be reasoned from
another angle. If side bands are necessary, as far as reception
is concerned, a receiver designed to respond to one frequency
only would be incapable of detecting any modulation. Such a
proposition is out of the question, since, whether or not we hold
that side bands are produced, it is unquestionable that the
amplitude of a carrier varies as it is modulated.

Present-day receivers are affected by the heterodyning of
two transmissions because both the frequencie's are received,
whereas, if the receiver responded to one only of the frequencies,
however closely it approached the other, the heterodyne note
would not be heard.

From the foregoing remarks it will appear that there is no
theoretical reason as to why a receiver designed to be highly
selective should not be entirely successful, providing that
selectivity is not achieved wholly by the aid of undamped
resonant circuits. Dr. Robinson is to be congratulated if he
has succeeded in producing such an instrument.

London, E.10. F. STUBBINGS.

THE SUPERHETERODYNE.
Sir,-The reasons for the unpopularity of the superhet in

England are these :- -

1st.-The necessity for extreme selectivity is not so urgent.
Transmitting, stations are not so broadly tuned as they are in
France.

2nd.-The British public have been accustomed to very simple
tuning devices and seem afraid P buy a set that requires a little
more attention to tuning in.

3rd.-A superhet requires more valves and consequently
increases the price of the set. The price of a general-purpose
valve in France is 37 frs. 50 (about 6s. 3d.), whereas in England
it is 10s. 6d.'

As a representative of British firms in France, I am up against
the selectivity problem every day. The first question one is
asked at the dealers is, "Is it a ' changeur de frequence? ' "
One has to stay no, and then many firms will not even trouble to
listen.

It is quite impossible in Paris with the usual circuits used in
England to eliminate Radio Paris and Eiffel Tower and obtain
Daventry, which every Frenchman wants.

The screened grid is an improvement, but not as selective as
the superhet, which in experienced hands is quite as good and
pure as any straight circuit.

Why have British manufacturers neglected this market?
What they have missed I am in a position to know.

I recently represented a large British portable set manufac
turer who eventually started a factory in France. I tried to
convince thein that the superhet was the only circuit that
Would sell here, but they decided that the set was doing well in
Erigland and must be made to go well in France !

The result was that Daventry could never be received without
interference from Radio Paris and Eiffel Tower. What hopes
has a British firm of doing satisfactory business on these lines?
Whatever British firms do to -day, if only they would build a
superhet for the French market they would do ten- times the
business. A. J. HILL,

Paris.

1 BOOK REVIEW.

knowledge of algebra is required, yet the
subject, is dealt with in a more solid
fashion than in the average popular ex-
position. The principle is to give first
an account of the theory of alternating
currents, with special reference to the re-
quirements of wireless telegraphy and
telephony and to follow this with the
applications involved in modern practice.

The numerical information given is un-

usually complete. Thus, we are given
fig-ires as to the absorption of waves by
steel buildings, the relative ranges and
ship distances of transmissions on various
wavelengths, and the comparative recti-
fying powers of crystals and valves using
anode -bend or cumulative detection.

The chapter on receiving sets gives a
most .readable' account of the good and
bad points of modern sets. It begins with
crystal circuits and treats of loud speakers,
amplification units, superhets, various
types of H.F. and L.F. amplifiers, and
ends with  mains -fed sets and filter
systems. R. T. B
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The World Listens.-The
The World's Biggest Broadcast.

If the International Disarmament Con-
ference were being held in a studio at
Savoy Hill. the powers that be could
show no greater deference to the peculiar
requirements of broadcasting than they
will on January 21st. For the special
benefit of the world's listeners, 11.M. the
King and ten representatives of the Great
Powers will observe a rigid time -table
which will bring all their speeches within
the compass of two hours.

0000
Order of Speeches.

Immediately after the King's speech,
which begins at 11 a.m., His Majesty
will leave the Chamber, the chair then
being taken by the Rt. Hon. Ramsay
MacDonald.

I learn from an authoritative source
that the subsequent speeches will be
given in this order : (1) Mr. Ramsay
MacDonald, (2) Mr. Henry Stimson
(U.S.A.), (3) M. Andre Tardieu (France),
(4) Signor Dino Grandi (Italy), (5) Mr.
Kanami Wakasugi (Japan), 16) Col. the
Hon. J. L. Ralston (Canada), (7) Mr.
J. E. Fenton (Australia), (8) Hon. T. M.
Wilford (New Zealand), (9) Mr. C. T. ter
Water (South Africa), and (10) Sir Atul
Chandra Chatterjee (India).0000
B.B.O.'s Responsibility.

The delegates will be seated round a
horseshoe table and each will be provided
with a microphone extension. The
13.B.C. control engineer will be discreetly
inconspicuous just outside the door.

There can be little doubt, I think, that
this broadcast will be the biggest of its
kind ever staged. Ten nations have a
direct interest in the proceedings of the
Conference, while nearly every other
country will hold a watching brief.
Europe will be listening to Daventry, or
via special landlines to Continental trans-
mitters, and the rest of the world will
be doing its best to hear 5SW. The
B.B.C. has a big responsibility.

0 0 0 o
Dreary News Bulletins.

Brighter news? " was the- question
that leapt to everyone's lips at the an-
nouncement of a staff change in the Savoy
Hill news department. I doubt whether
the change will have any effect whatever,
but the B.B.C. is scarcely to be blamed
on that account.

Unlike a newspaper, the broadcasting
machine gives no time even for a
' proof " ; sub -editing is reduced to a
minimum; as many items of news .come
in while the announcer is actually read-
ing the bulletin. I believe a scheme of
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By Our Special Correspondent.

Question of News Bulletins.-New Regional Tests.
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broadcast " headlines " was once con-
sidered with the idea of making the items
more attractive, but it was not found
practicable. Some means should be
found, however, to brighten up one of
the dullest features of the broadcast
service. 0000
Special Radio Week Feature.

I see that one of the organs of the
B.B.C. prints a sonnet " to be broadcast,
with other poems, by Elizabeth Barrett
Browning, on January 14th." Seeing
that this is National Radio Week, the
B.B.C. might have gone a step further
by giving us a sonnet from the lips of
Will Shakespeare himself.0000
New Tests from Brookmans Park.

Only seven thousand letters have- been
received at Savoy Hill regarding the
Brookmans Park tests. This is a negli-
gible figure compared with the vast
numbers who are known to be within the
service area, and the inference might be
that the twins are giving satisfaction.
The real truth, of course, is that the
really serious tests have yet to come. So
far few people can have been inconveni-
enced by the simultaneous transmissions,
but I hear that the tests will be much
more drastic in a week or two, with
music from both transmitters. Up to

the present this has been attempted only
at unimportant times : in the afternoon,
for instance.

Not until the final test period begins
will it be possible to say when the twin
transmitters will begin their permanent
service of simultaneous transmissions.
The final tests will probably last three
or four weeks.

0 0 0 0

Present Schedule.
Until further notice, the arrangement

of the alternative programme test trans-
missions from Brookmans Park is as fol-
lows :-

The published programme is trans-
mitted by the National programme trans-
mitter working on a wavelength of 261
metres and by Daventry 5XX, from 12
noon to 1 p.m. on Monday to Fridays,
and from 1 p.m. to 2 p.m. on Saturdays.
The whole of the late dance music which
follows the studio programme each even-
ing is transmitted also by the National
programme transmitter on a wavelength
of 261 metres and by Daventry 5XX.
During the whole of these periods the 356 -
metre Regional prograMme transmitter
radiates a contrasted programme. On
Sundays there will be no test transmis-
sions in the evenings, but the alternative
programme test transmissions will take
place as usual between 2 and 2.50 p.m.

THE NORWEGIAN GIANT. The new 60 -kilowatt broadcasting station at Oslo, just
completed by the German Telefunken Company. Operating on 493 metres, Oslo can

be heard at most times of the day in Great Britain.
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READEP,./"
The Service is subject to the rules of
the Department, which are printed
below; these must be strictly enforced

in the interest of readers themselves.

Juggling with Grid Bias Cells.
/ am using, as an anode bend detector,

a high -impedance valve which ap-
parently requires a bias of some-
thing between 1j and 3 volts (the
voltages of one or two dry cells); To
avoid the need for fitting a potentio-
meter, I recently obtained one of' the
new 0.9 -volt bias cells, and have con-
nected it in series with an ordinary
dry cell; although signals are louder,
I think that the valve would work
still better with slightly less nega-
tive on its grid. Is it safe to try
the expedient - of reversing the
polarity of the low -voltage cell con-
nections? D. D. L.

No harm can he done by trying this
experiment, and we suggest that you
should connect two ordinary dry cells in
series and then join up the 0.9 -volt cell
in opposition. This would give an effec-
tive voltage of 2.1, which should be
about right.

0 0 0 0

An Extra Tuned Circuit.
I understand that the addition of a

separately tuned and loosely
coupled aerial circuit will increase
the selectivity of my Kilo-Mag Four
receiver. Is it reasonable to assume
that this addition will also bring
about an appreciable increase in its
range? H. T. L.

Under average working Conditions, it
is "safe to assume that a separate tuned
aerial circuit will add to the range of
a receiver, as compared with the " aperi-
odic " arrangement which it usually dis-
places. At any rate, it is quite safe to
make this. assumption if the comparison

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."

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

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

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

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

(6.) Queries arising from the construction or
operation of receivers must be congaed 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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is to be made on a basis of equal selec-
tivity; a two -circuit aerial tuner with
coupling adjusted for loudest signals
gives better results than an " aperiodic "
arrangement similarly adjusted.0000

When Valves Fail.
My present valves have been in use for

well over two years, and as the
signals given by my receiver are not
as good as formerly, I. have come to
the conclusion that this falling off
is due -to a partial failure of valve
emission; at any rate, a careful
point-to-point and stage -by -stage test
with the apparatus at my disposal
fails to reveal any fault. Will you
tell me if there is any simple and
easy way -of checking the emission
of the valves without the need for
any elaborate equipment? M. K.

A milliarnmeter with a range depend-
ing on the chardcteristics of the valves
to be tested is sufficient equipment to
enable you to form an idea as to
whether your valves are in order in the
matter of their emission. First connect
the milliammeter in the anode circuit of
the valve under test, taking care to short
circuit any transformer primary or other
resistance of appreciable value that may
be in -series. Next, having set grid bias
and anode voltages at convenient values,
observe if the anode current indicated is
reasonably near (say within 25 per cent.)
to that indicated by the manufacturer's
published, curve.

Even without any apparatus at all it
is possible in some cases to form a very
fair -opinion as to the state of the valves,
provided one can assume that the vari-
ous batteries are in order. When it is
found that an L.F. amplifying valve
cannot be used with the full value of
negative grid bias recommended by its
makers without introducing obvious dis-
tortion, it can generally be assumed that
emission has, fallen off considerably.

0000
A Gramo-Radio " Kit Set."

Will you please give me some hints as
to how the " Wireless World ' Kit
Set " may be- adapted for use with
a gramophone pick-up? I f possible,
I should like to arrange matters so
that the pick-up is permanently
connected to the receiver, with a
switch to put it into circuit when re-
quired. J. L. A.

We suggest that the pick-up should be
inserted in the grid circuit of the detec-
tor valve in the manner shown in Fig. 1.

The single -pole change -over switch
necessary for the conversion can con-
veniently be mounted on the upper part

PROBLEM)
A selection of queries of general
interest is dealt with below, in some
cases at greater length than would be

possible in a letter.

of the base, with its operating lev,er
protruding into the lower compartment;
it may be operated by a rod projecting
through the front panel. It is here
assumed that your set is constructed in
the same manner as the original model
described in these pages.

As a refinement, an extra pole may be
added to the radio -gramophone switch,
so that the H.F. valve filament will be

TO
COIL

G.B.

PICK-UP

DE1;

LT

Fig. 1.-Gramophone pick-up connections
for "The Wireless World" Kit Set.

automatically switched off when this
valve is not in use. Of course, this
operation can be carried out, if pre-
ferred, by means of the rheostat already
fitted.

0 0 0 0

A Double -purpose Resistance.
Will you please criticise the circuit dia-

gram- of my ' proposed four -valve re-
ceiver? Valve types and resistance
and capacity values are marked.
Please say if these are suitable.

S. P. S.
Your diagram shows- a fairly conven-

tional H.F.-det:-2 L.F. receiver; in
general, it should give satisfactory re-
sults, but we expect you will find it
necessary to 'alter the ratio of the H.F.
transformer (shown as ,1 : 1), or to add
another tuned circuit. The set as it
stantls will lack selectivity for use in your
locality.

The decoupling resistance in the detec-
tor anode circuit should be increased from
600 ohms (as shown) to about 20,000
ohms. It must not be forgotten that in
this circuit we are dealing both with H.F.
and L.F. currents; it is probably true to
say that the latter are most likely to give
rise to trouble, and they must be taken
into account when determining the values
of decoupling components. The asso-
ciated by-pass condenser should be in-
creased in capacity from 0.1 mfd. to
2 mfds.



82

Detector Anode Milliammeter.
My receiver is a 1-v.2 combination, with

anode bend detector coupled by a
high -inductance choke to the first L.F.
amplifier, which is coupled to the out-
put valve by a transformer. A post-
. detection volume control is fitted, in
the form. .of a quarter-megohm vari-
able resistance shunted across the L.F.
choke.

The set works well, but I have been
puzzled, since fitting a detector anode
milliammeter as an indicator, by the
fact that quite .good and 'very loud
signals are obtained from many sta-
tions without any observable change
taking place in anode current reading.
So far as 'Ninth' nearer and more
powerful transmissions are concerned,
it is quite easy to get a maximum de-
flection of between one and two milli-
amperes; of course, in these condi-
tions it becomes necessary to use the
volume control to prevent overloading.

Even after dark, it is unusual to find
any great number of stations whose
signals bring about an increase of
more than a small fraction of a milli-
ampere.

Does the above Suggest that any-
thing is wrong? Grid bias has been
carefully adjusted by ear; the stand-
ing current when no signal is coming
in is, as near as I can read it, a
quarter of a milliampere. E. F. R.

Without full particulars of your set, and,
more important still, practical experience
of your local receiving conditions, it is
impossible to say definitely that the per -

reading of about one milliampere, assum-
ing normal working conditions).

Although you give no particulars of
your milliammeter, we are inclined to
think that your apparent difficulty in
taking fractional readings is a proof that
the instrument is less sensitive than is
desirable for this sort of work. Gener-
ally speaking, a scale reading of 0-1.5 or
0-2 milliamperes is to be recommended.

0000
A "Tune -stand-by " Switch.

I am planning a new receiver, which is
to include a separately tuned aerial
coupled to the grid circuit through
a small variable condenser connected
between the centre points of the two
edits. Is it possible, without intro-
ducing any serious losses, to fit a
switch for cutting out the tuned
aerial circuit at will? My object is
to simplify operation of the set when
searching ..for transmissions of which
the corresponding condenser adjust-
ments are not known. N: G. P.

In the design of commercial and " Ser-
vice " apparatus it has always been quite
usual to include a so-called " Tune -
stand -by " switch for this purpose,
and, now that two -circuit aerial tuners
are coming into more general use for
broadcast reception, this a practice
that might well be imitated. It is
very likely to be helpful in your own
particular case, as we- see that you live
at a considerable distance from a trans-
mitting station, and consequently you
will not always need the higher selec-

Fig. 2.-Methods of switching out the tuned aerial circuit of a capacity -coupled
two -circuit tuner.

formance you describe is everything that
can be expected. On the whole, we think
that you can have little cause for con-
cern, as the receiver seems to be working
quite well.

It must be remembered that your two -
stage L.F. amplifier probably provides a
very large overall amplification, and, if so,
very small signal voltage variations on
the detector grid, with almost imper-
ceptible changes in anode current, may
well provide a sufficient input for consider-
able output volume. No doubt the post -
detection volume control must be brought
into use long before the detector becomes
fully loaded (as indicated .by a current

tivity conferred by the separately tuned
aerial circuit.

For the arrangement you describe the
form of connection shown in Fig. 2 (a)
is suitable ; an " aperiodic " coupling is
provided when the switch is " down."

It may be pointed out that matters
may be simplified if you change your
circuit slightly, and adopt the arrange-
ment suggested in Fig. 2 (b). Provided
the coupling 'condenser (C.C.) has a
suitably low minimum value, this is
practically as effective, and requires
nothing more than, a single -pole on -off
switch for its execution.

JANUARY 15th, 1930.

Transformer Primary Condensers.
With reference to your recent article on

the subject of parallel -fed L.F. am-
plification, will you please tell me
if there is any reason why an L.F.
transformer with a built-in co tenser
in shunt with the primary winding
should not be used in circuits of this
sort? If not, would it be satisfac-
tory to remove the condenser?

W. L. S.
The effect of this condenser-from the

" L.F." point of view-is allowed for
by the manufacturers, and these trans-
formers can most certainly be used with
entirely satisfactory results. The con-
denser should not be removed.

0000
Porcelain Connectors.

I recently saw some small porcelain blocks
fitted with brass insets carrying nip-
ping screws; these were used for se-
curing some of the connections of an
experimental receiver. Having had
some experience of burning out valves
through short-circuits between tem-
porary leads, these little " gadgets "
attracted my attention. Can you tell
me what they are called and where
they may be obtained?

These are known as porcelain con-
nectors, and we are rather surprised that
you should have any difficulty in obtain-
ing them. They are usually stocked by
dealers in small electrical fittings, and are
made with one, two or three insets for
similar numbers of conductors. We agree
that they are very useful for making safe
semi -permanent connections.

FOREIGN BROADCAST GUIDE.

KHARKOV
(Russia).

Geographical Position : 50° N. 36° 14' E.

Approximate air line from London :
1,580 miles.,

Wavelength: 1,304 in. Kilocycles :
230. Power : 12 kW.

Time: Eastern European (two hours in
advance of G.M.T.).

Standard Daily Transmissions.
Time signal at 17.00 G.M.T. a long buzz

followed by chimes on a gong to
indicate 19.00 Eastern European Time.

08.00 and 09.00 morning concert; 18.00
and 20.00 main evening programme;
21.00 dance music (Saturdays only).

Frequently relays programmes from
Moscow Komintern and Leningrad.

Man and Woman announcers. Call
(phonetic) : Rhar-low (thrice) govoreet
Kharkovsko rah-dee-owe-mov-na stant-
see-ya Narltom-potsch-tel, Abbreviated
call during intervals : Rhar-low, rah-
dee-owe Kharkov.

Interval signal: gong.
These transmissions are also broadcast

by a 4 kilowatt station on 426 m.
(7042, kc.).
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SOUTH POLE
speaks to

LONDON!
IN FAR Antarctic wastes . .. Sir Douglas

Mawson charts unknown continent.

Sights new island. Wirelesses to London

-through Marconi Valves. " Discovery"

uses them -to keep touch with civiliz-

ation, with supply ship, with accompany-

ing airplane. Cable Service to Australia

. . . Empiradio Beam Wireless . . . all

British Broadcasting Stations . use

Marconi Valves. For their wide range.

For their long life. For their reliability.

In cases like these, when unfailing efficiency

is essential -a matter of life and death

even 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

A39 Advertisements for " The Wireless World !' are only accebted 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
secufive, 10%

issue
; 52 consecutive, 15%
: 13 consecutive insertions 5% ; 26 eon -

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, Deanegate, 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. Ail
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

oC
payable to ILIFFE

& SONS Ltd., and crossed -___. Notes b ein g
untraceable if lost in transit should net ba sent' as
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each advertisement,

OPEN TILL 7 P.M. SAT. 1 P M.and the date of the issue in which it appeared.

ADVERTISEMENTS.

/..**"..-'.--:**r9-30 EVERYMAN FOUR 47/S set
KIT SET, Coils with Switches 45/- set
NEW KILOMAG. 45/- set
RECORD III 45A- sit
FOREIGN LISTENERS 4 B.B.C. 30/- sat

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

ALL WIRELESS
WORLD COILS

kiWillreleSS Coe
2, 3, 8Q 4, Athelstana Mews,

Stroud Green Road, N.4.
Archway x695

"END OF YEAR CLEARING."

APPLEBY'
FOR BARGAINS WATCH

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 000, c/o "The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o " The Wireless World,"
Dorset 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."

par 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 Lb° and under £50, the fee is 2/6.; over
/5o, 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.
ME 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 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 owner; 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.

Phone:
Paddington

THE MISCELLANEOUS COLUMNS THIS MONTH. 8828 (3.294)

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

BOTH PLUG i.
SOCKET

COMPLETELY
INSULATED

Shocks impossible -the essential Plug and Socket for
 Mains -operated sets, and wherever fool -proof connections

areneeded. Engravednameonbothparts-amplecontacts
-ease of fixing. Equip your set or eliminator with them.
The first Plug and Socket in which both parts are engraved
and entirely insulated whsn connected or disconnected.

9d.
(Panel portion 3d. Flex Portion 6d.)

Ask your dealer, or send to us, for Belling -Lee Handbook,
" Radio Connections.

BELLING -LEE
FOR EVERY RADIO- CONNECTION

Advt. of Belling & Lee Lid., Queeneway Works, Ponders End, if dr.

A ed
Insurance
Policy

IF you want genuine
fuses see the name L.) 0

"Compete"stamped on
the cap and orange
carton. Ordinary cheap

FROM 'Toshio= bulbs are
ALL very unsafe to use.
DEALERS Ask firmly for

"COMPETA." AMPS,.
APO TRADE MARK

iOhAf P E TA
THE WORLD'S SELECTED

Advt. of A. P. BITLGIN & Co., 9/10/1I Cuesitor St., London, E.C.4.

Mention of " The Wireless

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

Doctors. -Read advertisement under Miscellaneous.
[0264

London.

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

for Sale. -Portable 5 -valve, suit case
type, complete, as new, perfect; £911716.-N.

Taylor, 57, Studley Rd., Stockwell, London. [0323

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

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

[7737

and MORRIS, Ltd., the mains pioneers, who
still supreme in all -mains receivers and units.
LOW Tension A.O. Eliminators, -permanently septet:-

ing batteries, now only £5115; electrolytic con-
densers, 2,000 ra.f., as used in above, 13/-; including

in 1925 equipped the hospital' with mains sets,

BARGAINS. -Second-hand sets, units, meters,
speakerS-Read and Morris, Ltd., 31, Eastcastle

St. (facing back of Waring;), Oxford St., W. [7769

SUPER Range3-valve Set, guaranteed, genuine, com-
plete with all accessories, new; 9 guineas; ap-

proval 7 days -Box 4377, c/o The Wireless World.
[7828

GREAT Opportunity. -Having many requests fox
famous Royal Air Force 3 -valve receivers, we have

now procured limited number; these- receivers give
excellent loud -speaker reception, each set specially
tested before delis cry to ensure satisfaction, all are
guaranteed brand new and perfect; the original cost
of these sets was £18; special travelling case with
oefac3h2Ise6t; we are sacrificing at the absurdly low price

e_flUARANTEED and Absolutely New McMichael
't.-/ Supersonic Kits, including mahogany cabinet,
book instructions, blue prints; clearance price only
£3; theseprice sets cad get the whole world; without cabi-
net,
T. B. HUMPHREYS and Co., 23, College Hill, Can-

nons/ St., London, E.C.4. [7802
-DYE1 used; £17/10 only. -Box 4435, c/o The Wireless

been-DYE Portable 3 -valve Set. latest mcdel, never

[7875

MARCONI 51B, complete, 5 -valve A.C. mains re-
ceiver; with Rice Kellogg speaker, in magnificent

mahogany pedestal cabinet, as new; list price X90,
special bargain price £37110. -Mills, 63, Grainger St.
West, Newcastle. [7874

LIBERTY Super Heterodyne, complete with 8 Mul-
-lard valves, never used; cost £31, sacrifice £12,

or Useful exchange. --Leaver, 38, Baker St., Sparkhill,
Birmingham.

ARCONI Three Valve Model 37, new; cost £E57/81703,,
accept 70!-; Brandes table talker, 1016.-80,

Claughton St., St. Helens. [7871

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

-from-us.
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 yeni old apparatus in part

exchange for new. Send us a liet 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

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.

is unlikely, we will return the parcel, carriage
You are in Doubt as to the Make of Receiver or
other Apparatus you should Purchase, write tc

SCIENTIFIC DEVELOPMENT Co., 51, Fishergate,
Preston. Tel:: 1364.

FOR. Sale. -Four 3 -valve 'receivers, equal to the best
and guaranteed, complete, and ready, to switch on;

55/- each; many other bargains. -Enquiries to Adams.
48, Tyrwhitt Rd., London, S.E.4. [7868

AKARCONIPHONE All Mains 3-valve Set 37, used
one month, reason, changing to A.C., as

cost 112/7/6, take £9 or offer. -Box 4430, 'cio The
Wireless World.
EKOO 3 -valve All Mains Set, A.C., 200-250v., as

new; £14; seen by appointment -IL Rice-Axley,
55, Argyll Rd., -Kensington. Tel.: Western 6176. [7852

World." when writing to advertisers, will ensure Pront.bt attention. A40
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Receivers for Sale.-Contd.
FOR Sale.-G.E.O. 8 -valve set, superbet, indoor

aerial, Exide batteries for H.T.; best offer ac-
cepted --Apply 217, Gunnersbury Lane, W.3. [7837

g -VALVE Facia Nentrodyne (switch, 4 valves), 5
Mallard valves, H.T. battery, accumulator, and

loud -speaker, £9; wanted part exchange, good portable
gramophone and small billard table complete.-E., 75,
Heath. St., Hampstead, N.W.3. [7849

EIIROPA Portable, with cabinet, less wiring, H.F.
12 transformers, speaker and valves.-Enquiries to
W. H. Sadler, Ottery St. Mary.

E7SIMMONDS BROS.-Receivers constructed to yourown or any published design; also repairs, re-
constructions; and modernisation at moderate charges;
best materials and workmanship guaranteed; numerous
testimonials; quotations free.-Address, Shirehtnd ltd.,
Smethwick. [5882
QUIT Beginner. -2 -valve Brownie, complete coils
" (B.C.C.. 5XX), valves and good accumulator;
£4.-Behr, 2, Birch Grove, Lee, S.E.12. [7922

0 -VALVE Burndept, complete with LS. and 3
Fvd B.T.H. -headphones, good working order; 12/15,
or offer --Box 4447, c/o The Wireless World. [7910

KILO-MAG 4-valvb Receiver, exact specification,
powerful, valves, loud -speaker; bargain, quick

sale, £10; heard evening's 8 p.m.-Lynch, 2, Alvardey
Rd., West Derby, Liverpool. [7900

MARCONI Straight' Eight, complete with A.C:
high tension eliminator, 6v. accumlator and

Tung.ar charger, in perfect condition; £25.-A.
Southgate, 79, Rochester Row, Victoria, S.W.1,
Tel.: Victoria 4361. [7895

SELECTIVITY, Freed-Eiseman 5-valve Neutrodyne,
model N.R.6, new Osram valves, fine reproduc-

tion, 40 stations recently, range 200-600 metres,
suitable London district; £12.-Postlethwaite Bros.,
Kinver, Stourbridge. [7886

MoMICHAEL 7 -valve Superhet., complete with
frame aerial, Amplion mahogany Radiolux

(large), batteries, accumulators, and 10 spare valves;
£20, cost over £70; seen after 7.-23, Englewood
Rd., Clapham Common, S.W.12. [7884

ALL -MAINS (A.C.) 3 -valve Set, new; £15.-6,
Hauberk; Rd., S.W.11. [7881

APPLEBY'S.

APPLEBY'S Bargains,

THE Following Slightly Used Material is Offered
subject to sale; every article will be severely

tested before despatch, and guaranteed in workable
condition; the following items quoted are nett cash
and carriage paid in Great Britain :-

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

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

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

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

bone N W 1 (four minutes from Oxford St.,
I .0nd/on). [03,

PYE Portable, as brand new, .£17/10; Magnavox
moving coil speaker, 6 volts direct current, 65/-.

-105, Chatsworth Rd., N.W.2. [7853

SOLODYNE, handsome oak case, Cyldon triple
gang, Lewcos long and short wave, 5 Osram

valves, filter circuit, Pye. transformer.-Cordingley,
Hebden Rd., Grassington, Skipton, Yorkg. [7889

MULLARD Columbus Set, Cyldon condensers, 5
Mallard valves; Colvern high and shirt wave;

16/10.-Cordingley, Hebden Rd., Grassington, Skip -
ton. [7890

MULLARD Portable, all parts as specified, Exide
accumulator; £7/10.-Cordingley, Hebden Rd.,

Grassington, Skipton. [789;

MARCONI Model 61, 6 valves.(3 S.C., 2 L.F.), ex--
tremely powerful and selective, perfect condition;

cost £60, bargain; write best offer.-Box 4452, c/o The
Wireless World. [7920

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 delivery or by subscription; over 10,000 satisfied
users; explanatory folder post free; 'phone or write
to-day.-Radio Service (London), Ltd., 105, Torriano
Av., N.W.5. 'Phone: North 0623-4-5. [7596

C-D.E.S.Accumulator Hire and .Maintenance Service
(5 mile radius). -98, Cherry Orchard Rd., Croy-

don. [6374

The finest Loadspecikers
in the world in their class

EPOCH
Moving Coil Speakers.
Models 99 and 66 are the standard of corn-
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 oler.

Our Latest Triumph !
Epoch

Super  Cinema Model
The most powerful speaker ever put on the
market, and the most sensitive too ! 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 Qthce & Service Station : 3, Farringdon Avenue
(Ludgate Circus end), E.C.4.

'Phone: Central 1971 (2 lines). Private Branch Exchange,
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BATTERIES.
WET H.T. Replacements.-Sacs (capped or na.

capped), highest grade, No. 1, 10d. per doz.; Ni.
2, 1/9 per doz.-See below.
711q05.-Beet quality (wired), No. 1, 8d. per doz.;
14 No. 2, 9d. per doz.; orders valued 5/- carries()
paid, otherwise 6c1. for postage.-British Battery Co.
Clarendon Rd., Watford, Herts. [02511

PENTODE Users.-Write for details of new size sell -
charging wet battery; 20,000 milliamps, 6d. per

volt; illustrated catalogue giving data, post free,-U.
Taylor, 57, Studley Rd., Stockwell, London. [0273

WET H.T. Batteries.-Parts per dozen, jars, No. 1,
21/4x11/2 square, 1/3; No. 2, 1/6; sines, No. j,

10d.; Na. 2, 11d.; sacs, No. 1, 1/2 dozen; No. a,
1/9; terminals, 8d., 10d.; dozen celIa (18 volts), com-
plete with bands and electrolyte, No. 1, 4/1; No. 2,
51-; post 9d. high efficiency, long life, self charging,
upkeep small; send 6d. for sample unit; illustrated
booklet free, carriage free order 10/-; write for free
list wireless bargains, trade supplied.-W. Taylor, 57,
Studley Rd., Stock.well, London. [0039

CHARGERS AND ELIMINATORS.
VORTEXION Transformers, chokes, etc., wound to

any specification; write or 'phone for quotation;
best quality components only.-Vortexion, 72, Merton
Rd., Wimbledon, S.W.19. TeL Wimbledon 2814.

[0319
TANTALUM and Lioniumfor A.O. Rectifiers; make

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

TIMHILIPSON'S Safety High Tension Battery Elimi-
nators.

10 Dpeomenftend setelitteresBattinece fininest Ech M.t.e3nnstn

supply available. _

PHiiIPSON'S Safety Eliminators are Guaranteed for
12 Months.

FHILIPSON'S Safety Eliminators are the Cheapest
to Install and the Cheapest to Run; prices:

Model A.0.5 14/1716, A.0.7 £3/17/6, complete with
full wave, rectifiers; D.C.4 37/6, D.C.5

ALL Models Obtained for 10/- Deposit; take &than -
tags 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, BoRon.
Est. over 50- years. [0318

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

moderate price; enquiries invited.-Chester Bros., 244,
1)alston Lane, London, E.8. [5290

TTRANSFORMERS and Chokes for Battery Elimina-
-L. tors and for all wireless purposes, receiving Or

transmitting; enquiries invited.-Chester Bros., 244,
Holston Lane, London, £8. [7587

FEL-ECTRIC High Tension Eliminator Kits,
improved output 15 milliamps at 120 volts;

complete; 25 /-.
FEL-ECTRIO Eliminator Kits are the Best and

cheapest in England; complete, 25/-.
FEL-ECTRIO Kits are Complete, except valve,

and we recommend Philips 373; 15/-.
FEL-ECTEIO Kits have been Sold in Hundreds,and are guaranteed, satisfaction or money re-

turned,
WIEL-ECTRIC Kit will be sent c.o.d, if desired,

state voltage and periods, also whether Philips
valve is required at 15/- extra.
VEL-ECTRIC Eliminator Kit is Post Free; price

25
FOLDER and Lists on Request to Fel-Ectric Radio,

56, Garden St., Sheffield. [7742

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

SAVAGE'S Transformer Laminations and Bakelite
1,7 Bobbins; intending home constructors should
write for list.
QAVAGE'S Reliable, Smoothing Condensers. -1,000S

volts D.C. test, 2 mid. 3/-' 4 mfd. 5/3; 500 volts
D.C. test, 1 mfd. 1/6, 2 mid. 2/3, 4 mfd. 3/9.
SAVAGE'S Super Smoothing and Output Chokes.-

Many types available, write for list.
SAVAGE'S Mains Transformer for Westinghouse

Rectifiers.-H.T.4, 18/6; A3, 17/-; A4, 20/-.
sioiriA.TG.FIrn11,ainwsitIraantirtiroenral for

winding,
3 amps.; 23/-.
QAVAGE'S Mains Transformer:-V.T.31, 200-0-200
)0 volts 60 m.amps, 2+2 volts 2 amps., 2+2 volts
3 amps.; 28/-.
SAVAGE'S Mains Transformer.-B.T.3 500.0-500 vol's

129 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.
SAVAGE'S, 146, Bishopsgate, London, E.V.2.

'Phone: Bishopsgate 6998, [6808
believe to be thoroughly reliable.
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Chargers and Eliminators.-Contd.
rliANALUM Strip for Rectifiers; 4/- per square

inch.-C. L. James, 17, Brunswick St., Liver-
pool. [7864

CRYPTO A.C. to D.O. Converter, A.O. input 200-250
volts 50 cycles, D.C. output 75 watts up to 15

volts; price, complete with switchboard fitted with
ammeter, Zenith resistance, switches, fuses, etc., £7110,
list price 111/15 without switchboard; condition as
new; can be seen rarming.-Duruz, 11, Montagu Gar-
dens, Wallington, Surrey. [7872
A.0.110 Ekco Eliminator, 220 volts 45m.a., tapped

110, £2/10; also D.O. eliminator, any voltage;
11/10.-Snow, 3, Kensington Gate; W.8. [7839

MARCONIPHONE All Power Unit, D.C.1, 240-200-
volts.-Cordingley, Hebden Rd., Grassington,

Skipton. [789i

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 Radion or Resiston
ebonite if required.

TAIGBY'S Cabinets.-Pedestal model, with separate
battery components; from 561- to £12.

DIGBY'S Cabinets Made to Customer's Own Designs.

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

E.2. 'Phone: Bishopsgate 6453. [0128

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

trated list free from actual manufacturers_.-Artcrait
Co., 156, Cherry Orchard Rd., Croydon. 'Phone: Croy-
don 1981. [0040

CABINETS, 161/2in. x 71/2in. x 1 lin., hand mahogany
finished 7/6, unpolished 5/6; oval front, 10/sin.

x 61/2in., 6d. extra; portable cabinets, 161/2in. x16,-/ 'n.
x8in., £115; baseboard, 6d.; carriage free.-F. W.
Ramsey, 63, Shaftesbury St., London, N.1. Clerken-
well 7139. . [7584

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0311

KCabinets, the greatest range of pedestal
cabinets in the kingdom; original creative designs

at prices 50% lower than elsewhere; quotations for
specials by, return; delivery at short notice guaran-
teed; moving coil, portable, baffle, vignette, radiograroo.
electric pick-up, television, etc.; illustrated lists free.
-H Kay, Wireless Cabinet Manufacturer,
Pleasant. Rd., London, N.17. 'Phone: Waithamstow
1626. [7745

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

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

x 51/2in. inside, extra strong 6 mm. plywood back
for fixing unit, rubber feet or baize, state which,
polished rich dark oak, unless otherwise ordered, 8/9
each, carriage paid; unpolished, but' quite ready
for staining and polishing, 7/6 each, carriage paid.-
Manufacturer, W. T. Tucker, 2, Vincent St., Balsall
Heath, Birmingham. 'Phone Calthorpe 2435. [7850

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0309

TRANSPORTABLE Oak Cabinet, frame aerial fit -
ing, loud -speaker, chassis and unit, practically new;

351-.-" Wyncot,"South Oak Lane, Wilmslow, Manches-
ter. [7911

COILS, TRANSFORMERS, ETC.
NEW Kilo -Meg Four Coils, 37/6 "set; ebonite for-

iners (slotted), for winding, 12/6 set of 3; for-m r
free; trade supplied.-Groves Bros., St. Mary's

Place, Shrewsbury. [7750

1,000 -OHM Decoupling. Resistances for " Wireless
World " Circuits; 116 each, post free.-Groves

Bros., St. Mary's Place, Shrewsbury. [7833

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

four, low, 301.; long' wave, 37/-; screened grid Regional,
40/ - Mallard S.G.P. dual range coils, 30/- pair; Ber-
clif Aandard coils, for new all -wave four, standard four,
A.C. three, Everyman four, etc., 63/6 set' of-4,"with
bases; the same coils for the Lodestone. series (" Wire-
less Magazine 1, 65/9 set of 4, with bases; Titan unit,
15/-; 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 Rd., Smethwick.
Tel. : Smethwick 751. [6314

TIN ADIOGRAPIL-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, 4216.
R ADIOGRAPH.-Litz wire, 9/40, 116; 27/42, 2/6
-Lib dozen yards; Redfern's deep ribbed or Becol tube,
5d. per inch, slotting 1/6 extra.-Station Rd., -Hands -
worth, Birmingham. [7914

Mention of " The Wireless World,"

KUSHETTE
PICK-UP ARM

A new Arm for Radio -
Gramophones; function's
pprfectly, and is more effi.
czent than a cheap tone arm.
Suitable for use with exist-
ing Tone Arms to avoid
removal of Sound Box.

Price 519
Weight -relieving- ad-
justable. Lifts out frombase: correctly
angled for best align.
meat : bushed bearing:
no vibration : well fin-
ished in aluminium.

Through G.E.C., all best
Factors, or direct from

R. H. Glasscoe & Co., 71, Moorgate, E.C.2.
'Phone : Lon. Wall 1176.

11111111111111111111111111111111111111111111111111

Itif. P
0. WANDER

POWERFUL "
PLUG Wit,.

Look at its prongs of special
spring -metal that grip the
socket-its insulated holder
-the neatengravings on the
head-its finish. Replace
your oldwander plugswith
Belling -Lee to -day, and
put an end to bad con-
tacts and loose plugs.

Ask your dealer, or
send to us, for
Bolling -Lee
Handbook
"Radio Con- P. Pat,
neetions."

FOR EVERY RADIO CONNECTION

of Belling and Lee, Ltd., Queensteay Works,
Ponders End, Middlesex.

Our 1930
Super Power

Model.

SEND TO -DAY FOR
OUR FREE 36 -PAGE
BOOKLET "SOUND

ADVICE."

"GO HOME
AND LISTEN."

Definitely proved by in-
dependent laboratory
tests to be the most
efficient moving coil
Loud Speakeryet
manufactured.
"The Music Lover's

choice."

BAKERSs:achwi.st
eugiciociRADIOooccuma

Offices: 89 SELHORST ROAD, SOUTH NORWOOD. 9.E.25.,
Works and-Dentoneention Room:

42 CHERRY ORCHARD ROAD, EAST CROYDON.

()LAI?
THE MODERN

CONDENSER
FOR MODERN
CONDITIONS

when writing to advertisers,

Coils, Transformers, Etc.-Contd.

6 0 04'ml -idoecurlionrfigRn esliissitaennceerss' f ofrotirNewamfialollma-
" 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

GRAMOPHONE PICK-UPS, ETC.
ELECTRIC Pick-up, with arm, adaptable to any

gramophone; pick-up 14/-, arm 7/-; c.o.d.;
remarkable value.-G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738

RI. Parley Pick-up, practically unused; 2216.-Snow,
3, Kensington Gate, W.8. [7838

GELESTION Woodrofte Pick-up, cost £414, abs o-
lately as new; 12/10.-Box 4448, c/o The Wire-

less World. [7909

Bmil-. Pick-up, almost new; 45/-, will sell 3216.-
J. Mullen. 158, Caosslet Rd., Dumbarton. ,[7923

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

year, in perfect order, including transformer; 29/6;
7 days approval against cash.-Brew, Pytchley, Ketter-
ing. [7845

°O0-250 Volt D.O. Mains Moving Coil Speaker,
almost new, 29/6; also Zampa double cone

chassis, new, cost 32/6, 15/-; 7 days' approval against
cash.-Fox, 115, Avondale Rd., Kettering. [7844

OAK Cabinet, fret front, blue -silver cone, new double
pole unit; 25/-; 14 x13 x 9.-Kirkup, Fairholme

Rd., Burnley, Lanes. [7856

ADIPLION, oak horn, 120 ohms; what offers?-
Woodruff°, Thom Cottage, Southwell, Notts. [7861

GREAT Bargains.
GREAT Bargains.

GREAT Bargains.-Epoch model A moving coil
speaker kit (or complete unite), 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 £511716, to clear at 50/- for accumulator opera-
tion, 55/- for D.C. mains operation, 85/- fore A.C.
mains; kits comprising copper plated super magnet-

-pot (weight 23 lb.) Chrystalene frame, fully adjust-
able, moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/ -
extra.
GREAT Bargains.

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

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

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

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

EPOCH

EPOCH Speakers by Deferred payments.

EPOCH.
EPOCH Speakers by Deferred payments.

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

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

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

E.C.4. [7919

B.T.H. R -K Senior, 200 -230 -volt D.C. mains amplifier,
complete with two PX650 valves; £20.-Box

4446, c/o The Wireless World. [7908

GOODMANS Annual Stocktaking Bargains.

MOOT Magnets-Solid cast annealed steel, the finest1 made; remains of special order; complete with
brass bobbin, unwound; 27/6 each; ideal for demon-
stration or high power work.

MOVING Coil Speaker Cabinets, solid mahogany,
oak or walnut veneer, very slightly soiled; 27/6,

usually from £2/2.
VARIOUS Makes of Units, moving coil speakers aact

pick-ups, used for test purposes; send us your
enquiry.
GOODMANS, 27, Farringdon St., E.C.

[7906

AMPLION Dragon; first 25/- secures.-F. Caddick,
15, Stanley Park Rd., Wallington. [7888

GET Moving Coil. Quality, double linen speaker, 20in.
square, 25/ -; polished mahogany 17/- ply case,

fit any unit.Parke Radiegrams, 79G, Turnpike Lane,
N 8 [7887

will ensure prompt attentton. A42
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Only Brownie's huge production enables
them to offer this really splendid dial for
216. The special non -backlash design
makes hair - breadth tuning a matter of
delightful ease, while its handsome ap-
pearance (black or beautifully grained
mahogany bakelite) will add to the good
looks of that new set you are building.

BROWNIE WIRELESS COMPANY (G.B.)_ LIMITED,
NELSON STREET WORKS, LONDON, N.W.1.

BROWN!
W I R E_ E S S

-a tone -perfect
production

-a friend
of good

Records !

Scientifically designed,
beautifully made,
The MELTROPE
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.

A43 Advertisements for " The

Rd., Croydon.
B AKER'S

A
K
R

Loud.speakers.-Contd.
BAKER'S

A

E
R
Q.ELHURST RADIO.-Go home and listen to
 Baker's super power moving coil loud -speakers.

BAKER'S

A
K
E
R
QELHURST RADIO.-Go home and listen to the
L.7 most efficient moving coil speaker yet manufac-
tured.
BAKER'S

A

R
QELETURST RADIO. Go home and listen to its
AL wonderful realistic reproduction.
BAKER'S

A
K
E
QELTILTRST RADIO. --Go home and listen to be-
t lieve.
BAKER'S

A
K
E
R
QELHITRST RADIO. --Go home and listen and take
1.3 your friends.
BAKER'S

A

E
R
QELHURST RADIO. --Go home and listen, but first
/0 write for our 36 -page booklet, " Sound Advice."
BAKER'S

A
K
E
QELITURST RADIO.-Go home and listen. " Sound
K--7 Advice," new issue just published.
BAKER'S

A
K
E
R
SELHijto ourRSTdeRmoAnDstIrOatioGno room, 42,

and listen, or come
Cherry Orchard

SELHITRST RADIO, the leading manufacturers of
high grade moving coil loud -speakers,

ChFFIOE 89, Sella -rust Rd., South Norwood, S.E.25.
'Phone: Croydon 1618. Works and Demonstra-

tion Room (always open): 42, Cherry Orchard Rd.,
Esq Croydon )15 minutes non-stop Victoria or London
Bridge). [0231

NEW LIFE TO
RNEW

Sold in all radio
shops. If out of stock
send dealer's name
and address to us.
Ideal acoustic conditions
for the natural repro-
duction of broadcast music, speech and song
exclusive to factory -made Double Linen Dia-
phragm Speaker. Small diaphragm for high,
large diaphragm for low audible frequencies.
Accurately balanced for area, juxtaposition
and mutual tension. Hear it at your dealer's.
Available in five models from £3-19-6.

ULTRA ELECTRIC LIMITED
661-663, Harrow Road, London, N.W.10

fi'SMOOTH
RECEPTION
)

44

Baldry Ad. U137.

The " Layerbilt " is un-
beatable for smooth recep-

tion. It is crammed full of
electricity and lasts half as long

again as any other battery of the
same size and weight in the world.

This is assured by the Columbia patented
process of building layer upon layer of tat

cells. The " Layerbilt " Heavy Duty
Battery is the best and most economical

battery in the world. Use it always.
251-.

'Columbia
Layerbilt
No. 4486

for 18
m/a.

251 -

No. 4721
60 oats.

10/6.
No. 4755.

99 volts.
18/-.

No. 4780.
60 rolir.

20/-.

RADIO BATTERIES
J. R. MORRIS, Imperial House,
1 5, Kingsway, London, W.0.2.

Scotland: J. T. Cartwright, 3, Cadogan St., Glasgow.

Wireless World" are only accepted from firms we believe to thoroughly reliable.
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APPLICATIONS
invited for

POSITIONS AS REPRESENTATIVES
by

TELSEN ELECTRIC CO. LTD.
The positions are for whole time, and

salary, commission and expenses will be paid.
Applications must state full detailed

experience during the last seven years, age,
number of years experience in car driving
and remuneration required, also the particular
area or district preferred, or, where best
known.

Only first-class men with good references
need apply.

All applications will be treated with
strict confidence.

TELSEN ELECTRIC CO. LTD.
Miller Street, BIRMINGHAM.

RADIO -GRAMOPHONE
CABINETS

Beautifully En:shed in highly polished OAK.
Will take sets

18" x 7" X 16° or 21" x 7" x 16".
Spacious compartment for speaker and
batteries. Overall size 36" x 24" X 19".
9 -ply motor board. £4 -19 -6

(Mahogany Finish 0-1.5-0.)
Delivered free in England and

Wales. Scotland 2/6 extra.
Send far our Illus. Catalogue.
Fitted complete with D.S.
Motor, B.T.H. Pick - up and
Arm Ormond Unit
and Chassis..19-17-6
This is all you need to turn your
present set into a modern

RADIO -GRAMOPHONE.

PREMIER SUPPLY STORES
Radio & Gramophone Specialists,
165, Fleet St., London, E.C.4.

'Phone: Central 2833
Large selection of
Gramo. Motors and

Pick-ups always in stock

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

This miniature switch comfortably
breaks 3 Amperes at 250 Volts.
For H.F., L.F., II.T.,L.T. Circuits.
For A.C. Set., Eliminator, Gramo-
Motors, and as Loud Speaker
Field Switch, eto.

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

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

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

MISCELLANEOUS.
ALEXANDER BLACK.

PLEASE Note New Address.

THE Original Wireless Doctor, will call (London and
Home Counties) and cure your set.

CONSULTATIONS by Appointment Without Obliga-
tion,kf sets installed, maintained, and brought up

to date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc-
tion specialist.
5 5 , Ebury St., Victoria, S.W.1. Sloane 1655.

[0277

EAST Payments.-We supply, by easy payments,
components, accessories, and sets, any make; 105

down, balance spread over 10 months.-Send list of
requirements to London Radio Supply Co., 11, Oat
Lane, 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 and
unique; you must have it if you want to know the
truth.-Full particulars free from Ernest H. Robin-
son, Langmead, Pirbright, Woking, Surrey. [7607

SCOTT SESSIONS and Co.' Great Britain's radio
doctors, officially approved as wireless repairers

br 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 you so desire, we will design and construct high
grade apparatus to suit your especial circumstances for
quality, range and selectivity.-Tel.:Tudor 5326. Hue. -
well Hill, London, N.10. [0262

HAVE Your Sot Brought Up to Date, be able to
separate Brookmans transmissions, cost 35/-; all

mains sets installed from £12 10 ; whatever your re-
quirements drop a card, all work guaranteed by expert.
-Lee, 48, Eaton Park Rd., London, N.13. [7912

PATENT AGENTS.
PATENTS and Trade Marks, British and foreign.-

Gee and Co. (H. T. P. Gee, Member A.S. G.B. and
A. M.I.R E.), 51-52, Chancery Lane, London, W.0.2.
Phone Holborn 1525. [0001

REPAIRS.
TWELVE Months' Guarantee Accompanies all our

Repairs; any make -of L.P. transformer, head
phones, or loud -speaker repaired and despatched within
48 hours; 4/. post free; don't discard if burnt cut;
terms to trade.-Transformer Repair Co., (Dept. \V.(,
214, High St., Colliers Wood, S.W.19. [0011

SCOTT SESSIONS and Co., Great Britain's radio
doctors; lead advertisment under Miscellaneous

column. [0263

REPAIRS Returned Post Free, and to ensure satis-
faction send remittance after approval of same.

-Leeds Wireless Repair Service.
L OUD -SPEAKERS, headphones, rewound to nay

resistance and remagnetised, 3)-; transformers
rewound, 4/-; Blue Spots, Triotron s and 4 -polo units,
4(6; work guaranteed.-Leeds Wireless Repair Service,
5. Boston Place, Green Rd., Leeds [7652

E FFICIENT Repairs, attractive maintenance service;
consultations by appointment, no obligation.-

Bolton, 221, Cavendish Rd., Hallam. [7899

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

WANTED.
rflIIREE Marconiph one Intermediate Transformers,

tuned 6-500 metres.-Glanville, 129, Love Lane,
Mitcham. [7865

WANTED, " The Wireless World," issue October
24th, 1928, clean and intact; will give 2) -.-

Brock, 43, St. James's Av., Hampton Hill, Middlesex.
[7870

YOUNG Radio Engineer Requires get in Touch
with Firm or School for Further Practical and

Theoretical Experience of talkie amplifiers and sound
reproduction; premium if necessary.-Box 4439, c to
The Wireless World. [7879

WANTED, Philips 4 -valve. all mains set.-Pally,
V head, Eastbourne. [7836

VERRANTI A.F.5, 20 henry filter choke, Blue Spot
66K unit, wire wound resistance, 150,000 ohms,

potentiometer, 1 mep).-Write Hoare, 20, Aberdeen
Park, N.5. [7907

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

S Replies!
A recent advertiser in " THE
WIRELESS WORLD"
writes as follows :

siHAVE received so
many replies to my
advertisement in

The Wireless World,'
which appeared under a
Box Number that I am
sending herewith stamps
to the value of 6d. as
further payment towards
your postage expenses.
Thanking you for the
quick despatch of all
replies."

R. W. CAPEWELL,
52, Chapel Terrace,

Trent Vale,
Stoke-on-Trent.

W.W.88.

STUPENDOUS!
A recent advertiser in
"THE WIRELESS WORLD"

writes as follows:

"As the results from my
advertisement in The
Wireless World' were
stupendous, I shall be
glad if you will cancel
my advertisement in
next week's issue as I
am cleared out.

might add that The
Wireless World' is the
best journal I have
read."

W. F. Macbeth,
" Brremar,"

Ballymena, Ulster.

A46
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W anted.- Contd.

WANTED, Mullard Orgola S.G.P., Ferranti S.G.3
parts, 'Altus remote control, A.F.5C, O.P.M.3C,

recent model 6 -volt M.C. speaker.-C.W.D., " Craig-
nair." Lonsdale Av., Davyhulme, Manchester. [7883

EXCHANGE.
IGRANIC Pick-up, exchange Orgola coils or cone

unit.-Price, South View, Chester -le -Street.
[7863

EXCHANGE 14 -guinea Royal Portable Typewriter,
Perfect condition, for music magnet (or similar

set) plus accessories.-Didsbury 1113. [7848

TOUR Old Apparatus Taken in Part Payment for
A Latest Type; see our advert. in column

Receivers for Sale.-Scientific Development Co., 51,
Fishergate, Preston. [0230

AGENCIES.
REPRESENTATIVES Required to carry well ad-

vertised Proprietary Lines, commanding quick
sale on commission basis only, for West and N.W.
London, Eastern Counties, Yorkshire, Lincoln, North
Wales and Cheshire, South Wales, S.W. England;
must have good connection.-Write Box 4433, c/o
The Wireless World. [7859

FINANCIAL PARTNERSHIPS.

PROGRESSIVE Wireless Business, turnover over
£2,000 per annum, South West England; living

accommodation; low rent; £250.-Box 4445, cio The
Wireless World. [7904

SITUATIONS VACANT.
WANTED by Manufacturers (S.E. Essex), wireless

mechanic, with practical experience in all
branches of A.C. radio; only applications giving (in
confidence) fullest details of past experience and
wages required, will be considered.-Box 4431, c/o
The Wireless World. [7858

T ISSEN, Ltd., require a development engineer for
-Li their valve department; applicants should possess
sound technical knowledge and have experience in valve
manufacture.-Reply it confidence, stating experience,
age and salary required, to Valve, c/o Bernard Smith
Advertising Service, Ltd., British Columbia House, 1-3,
Regent St., London, S.W.1. [7847

TRAVELLER for London and district Wanted by
Well Known Manufacturers, one having a motor

car will be preferred; arrangements might be considered
as a part job on a commission basis; give full details
of experience, salary required, make of car, knowledge
of wireless, the latter, while an advantage is not essen-
tial.-Box 4449, c/o The Wireless World. [7918

 BUSINESSES & PROPERTY FOR SALE,
TO BE -LET, OR WANTED.

ADVERTISER, with thorough technical knowledge,
requires working interest in established radio and

electrical concern, where additional capital is required
to expand the business.-Write Box 4436, c/o The
Wireless World. [7876

BOOKS, INSTRUCTION, ETC.
WET H.T. Batteries are now a proved success; write

for new illustrated booklet, giving cost and method
of building and maintaining free mention paper.-
Taylor, 57, Studley Rd., Stock -well, London.[0077

Convert your present Set into
a Short Wave Receiver.

Magnum Short Wave
Convertor.

This Convertor is adaptable to any valve set by
simply removing the detector valve from set and
inserting it in the valveholder of convertor, the plug
of convertor taking the place of the detector
valve. In crystalline metal cabinet, with 2 Coils
20/40 and 40,80 metres, Plug and Adaptor £4.10.0
inclusive.

Universal Three
15-2,000 metres.

The most perfect receiver yet designed for Ultra
Short Wave, Broadcast, and Long Wave reception.
Including Valves, Coils and Royalty £18:0:0.

Magnum Receivers are now obtainable on

Easy Payment Terms.

We specialise in all apparatus described in
"Wireless World."

Lists on application.

BuRNE_JONEe&c..,um.
295, BOROUGH HIGH ST., LONDON, S.E.1.

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4

I
I

Books Instruction, Etc.-Contd.
TEP by Step Wireless; a complete course of the

)-0 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 11- p.o.
for first 4 weeks. Clifford Pressland,
Dept. W.W., Hampton -on -Thames. [0195

FREE Inventor's Guide on Patents.-T. A. A., 253
(W). Gray's Inn Rd., London, W.C.1. [6373

AGUIDE for the Crystal User.-" Successful Crystal
and One -valve Circuits," by J. H. Watkins, tells

you how to improve the performance of your receiver
and gives diagrams of many well -tested circuits; 316
net, of booksellers, or Pitman's, Parker St., KingswqY,
London, W.C.2. [70'70

PORTSMOUTH MUNICIPAL COLLEGE.

Principal: L. B. Benny, M.A.
ELECTRICAL ENGINEERING DEPARTMENT.

Radio Telegraphy Section.

Required IMMEDIATELY, a Full -Time Lecturer to
take charge of the Training of Wireless Operators for
the Postmaster -General's certificate. The work has
been carried on for many years, and includes both
full-time day and part-time evening courses.

Salary on the scale £186 12s. to £384. according
to experience, subject to deduction of 5% under
Teachers' Superannuation Act.

Application should be made. without delay, to the
undersigned, giving earliest date at which duties can
be entered upon. No form of application is pre-
scribed.

H. E. CURTIS,
Secretary.

Offices for Higher Education,
The Municipal College,

Portsmouth.

FOREIGN LISTENERS 4 Set of 6 Coils .. 37/6
SCREENING BOXES .. 5/- each ; 19/- set.
RECORD III Coils 35/. set. K ILO-MAG 4 Coils 33) -set
1930 EVERY SAN Coils..42/6 set. METAL BOXES -
4 Compartments .3216 Complete Cabinets..45/-

KIT SET Coils and Switches, mounted .. 37/6
Metal Boxes .. 27/6 Complete Cabinets .. 35/-
8.G. Short Wave 3 Set 4 Coils .. 20/ -

SEND ALL POOR ENQUIRIES. TRADE SUPPLIED
A. T. STOTT, la, Duke St., ROCHDALE.'

(Late 63, Syke Road.)

r REPAIRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS-TWELVE MONTHS GUARANTEE
with each repair. 4/. Post Free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.
k214, High Street, Colliers Wood, London, 3.W.19 A

XPER MENTAL
VV1 ELESS

&TheWIRELESS ENGINEER

The Journal for Professional
Engineers and Advanced
Wireless Experimenters

W W 2

Monthly Annual Subscription.
2/6 net. 32/- post free.
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

PARFAIT
SUPPLIED. IN SIX FINISHES

Semi -Polished Black Semi -Polished Mahogany,
Highly Polished Black Highly Polished Mahogany

Matt Cube Surface
Obtainable from most wireless dealers.

Advertisement of B. R. Potter Co., Ltd., Station Buildings, ROCHDALE.

A47 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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Adolph, Fredk.
Amplifiers, Ltd.
Appleby, E. Hetherington
Automatic Coil Winder & Electrical Equip-

ment Co., Ltd.
B. & J. Wireless Co.
Baker's Selhurst " Radio
Bayliss, W., Ltd.
Belling & Lee, Ltd.
Benjamin Electric, Ltd.

INDEX TO ADVERTISEMENTS.
PAGE PAGE

21 Electradix Radios 21
19 Epoch Radio Mani. Co., Ltd.
16 Exact Mfg. Co.

Ferranti, Ltd.
13 Garnett, Whiteley & Co., Ltd

PAGE
Pertrix, Ltd. 9

17 Player's 9
20 Portsmouth Municipal College 23

7 Potter, H. B., & Co., Ltd. 23
10 Premier Supply Stores .. 22

16 Glasscoe, R. H., & Co. 18 & 20
18 Goodmans 20

Cover iii. Grosvenor Battery Co., Ltd. 13
16 & 18 Holzman, Ltd.

82 Hughes F. A., & Co., Ltd. Cover i.
Britannia Rubber & Ramptulicon Co., Ltd. 24
British Institute of Eng. Tech.
British Insulated Cables, Ltd.
Brownie Wireless Co. (G.R.), Ltd.
13ulgin, A. F., & Co.
Burns -Jones & Co., Ltd.
Burton, 0. F. & H.
Celestion, Ltd.
Clarke, II., & Co. (Her.), Ltd
Cole, E. K., Ltd.
Cossor, A. 0., Ltd.
Day, Will, Ltd.
Donotone
Dubilier Condenser Co. (1925), Ltd.
Eastick, J. a., & Sons

Cover i.
14 Mullard Wireless Service CO., Ltd. Cover i.

8 New London Electron Works, Ltd. 12
6 Ormond Engineering Co., Ltd. Cover iv.

6 & 11 Parker, W. H. 20
20 Perseus Manf. Co. 20

Lesinglain, F. L. 21
24 Lisenin Wireless Co. 24

6 Loewe Radio Co., Ltd. Cover iii.
19 London Mean° Wire Co. & Smiths, Ltd. .. 3
16 London Radio Supply Cd. 20
23 Lyons, Claude, Ltd. 22

7 Marconiphone Co., Ltd. 15
2 McMichael L., Ltd. Cover it.
4 M -L Magneto Synd., Ltd. 8

19Morris, J. R.

Radiogramophone Development Co. 10
Radio Instruments, Ltd. 5
Rigby & Woolfenden 20
Rothermel Oorpn., Ltd. (Electrad) 4
Rowley, Thomas A., Ltd. 21

Sheffield Magnet Co. 11
Squire, Fredk., Ltd. 24
Stott, A. T. 23

Telsen Electric Co., Ltd. 1 & 22
Thomas, Bertram 20
Transformer Repair Co 23
Trelleborg Ebonite Works, Ltd. Cover i.
Tulsemere Manf. Co. 20
Ultra Electric, Ltd. 19
Vandervell, 0. A., & Co., Ltd. 4
Watmel Wireless Co., Ltd. 12
Westinghouse Brake & Saxby Signal Co., Ltd. 12
Wing -rove & Rogers, Ltd. 18
Wright & Weaire, Ltd. Cover iii.

INVEST
IN
A

SQUIRE

Q QUIRE Cone Speakers are a good
investment from all points of view.

For a very small expenditure they
will bring you in reproduction that is
only equalled by the most expensive
speakers on the market. We make this
claim with the utmost confidence, be-
cause it has been tested and proved
true. There is a Squire Speaker to
suit every purse and every require-
ment. Ask your dealer to demon-
strate one and prove our claims for
yourself. The 101 is illustrated above.

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

Retail Prices.
Price of Cradle
complete with
Cones. Octag-
onal front and
enamelled
back- ell
stand (c... fins.

(including
Royalty)

Set of four soy
silver chains
8/6; Art silk
lampshade
fringe 4/- ; Hit
for making two
cones 7/3.

P.& T.

zgceatintotgweetheii

All we ask is the chance
....- to prove that you can

,..,.. earn £300, £400, £500per year or more. Other
men are doing it, and you can
do the same
We have an unrivalled and world-wide organisation,
waiting to help you whether you be novice or expert.
If you wish for something more than a "bread and
butter " job you owe it to yourself to investigate
our Service.
Our handbook "Engineering Opportunities"
has pointed the way to better things to over
20,000 of your fellows. It contains details of
A.M.I.Mech.E., A.M.I.E.E., A.M.I.C.E.,
A.M.I.A.E., A.M.I.Struct.E., London Matric.,

IT'S FRE
.

C. & G., G.P.O., etc., Exams., outlines home
study courses in all branches of Electrical,
Mechanical Motor and Wireless Engineer-

............... 0 ing, and explains our unique guarantee of

NO PASS-NO FEE.
In aBrilliant Foreword Prof. A. M. Low shows dearly the chances you are missing.

" Engineering Opportunities " and our advice are quite FREE.
Don't neglect this offer-give vent to that " upward urge " and send
a postcard NOW, stating Branch, Post or Exam. which interests you.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.I.

LUSIERilli.q
POSITIVE GRIP TERMINALS

(Patent 245,586)
Maintain their lead established five years
since, and are acclaimed by the keen Radio
experimenter as the ideal terminal. There is
one for all radio connections. Write for
descriptive leaflet. It's sent free to all
" W.W." readers.
Plugs and Sockets with 2 nuts 4d,
Spade Ends 3d.
Standard Wander Plugs 2d.
Chubby Wander Plugs, for portable sets 2d,
Pin Ends 2d,
All Mains Socket and Plug 6d

Don't forget Pos. Grips overcome unsightly
frayed ends to leads. What a boon I

THE LISENIN WIRELESS COMPANY, SLOUCH, BUCKS.

BRITKAM
SUPER QUALITY

EBONITE
IN SHEETS, RODS,

AND TUBES.
PANELS cut to any size and thickness.
Matt or polished surface. Guaranteed
against surface leakage.
Immediate delivery. Prices on application.

Trade enquiries invited.
BRITKAM-EBONITE (Britannic! Co%Karnptulicon Co. Ltd./

7, Newgate Street, London, E.C.1.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A48
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BAYLISS ROTARY CONVERTER

A.C. from D.C.
Load 400 Watts.

ANY Input.
ANY Output.

PRICE

El2 . 10 0
Delivery
from Stock.

William Bayliss Ltd.
Sheepcote Street

BIRMINGHAM
Telephone:
Mid 1409.

Talegrama:
`Drawbonch, Wham."

iiiiSISTANCaum
&CONDENSERS
mean BETTER
SUS and
BIGGER
SALES I
Full particularsand Trade
7 erms from
The LOEWE
Radio Co.Ltd.
4, Fountayne
Rd. Totten-
ham, N.15.

'Phone:
Tottenham.

3911/2.
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Advertisements for " The Wireless World

WEA '1117
COMPOIVEA/TS

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 .. 1 s. 6d.
Fixed resistances wire wound

1,000-5,000 10,000 15,003 20,000 25,000 ohms
2/- 2/6 3/- 3/3 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 & WEAI RE, LTD.
790, HIGH ROAD, TOTTENHAM. N.17.

Telephone: Tottenham 3847/8. 137

1.1.1111.11

are only accepted from firms we believe to be thoroughly reliable.
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RADIO WEEK,
JAN. 12 to 18.

Hear the special B.B.C. Pro-
grammes reproduced with that
perfect veracity obtainable only
with the great Ormond combin-
ation-the Ormond Cone Unit
and Chassis. Like all Ormond
products this new Ormond Cone
Speaker is convincing in its
superiority. Tone, volume,
sensitivity - every factor of
perfect reproduction denotes
ideal design and construction.
Comprising the famous Ormond
4 -Pole adjustable Loud -speaker
Unit, the wonder cone and
especially strengthened alumin-
ium chassis. Wonderful value
giving wonderful results.
Supplied unassembled and
securely packed in carton for

20/- complete.

I
kirelt
III ,11111111

Licensed under thee Psa &CofLtd
StandTelephon
Leklophone 6lloplaneCorporationsfora wily

'7fle ORMOND

CONE=UNITe.CHAIS
Also supplied separately. Chassis and Cone 7/6. Unit 12/6. +

alkEEp,

(Th
THE ORMOND ENGINEERING CO. LIMITED,

444

'Phone: Clerkenwell 5334-5-6 and 93445- 6 Telegrams: "Ormondengi, Smith."
ORMOND HOUSE, Rosebery Avenue, LONDON, E.C.I. ORM ON D

Printed for the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.r.
Colonial and Foreign Agents:

F.4..3 STATES-The international News Co., 131, Varick Street, New York. FRANCE-W. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Reauniur, Paris.
Bkrionnit-W. H. Smith & Son, 78, Marche aux Herber, Brussels. INDIA-A. H. Wheeler & Co.' Bombay, Allahabad and Calcutta. Soeon Avawc-Central News Agency, Ltd.

AusTroJJA-Gordon & Goteb Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasmania).
CANAnA-The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax. Hamilton; Gordon & Gotch. Ltd., Toronto;. Trope: jot News Co.

Toronto, Montreal, Winnipeg, Vancouver, Victoria. NEW ZEALAND-Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch and Duncoin.
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GRAMOPHONE NEEDLE WEAR

Wednesday, Jaitaa7 22nd, 1,a3o.

VALVEum

HOLDER
 Vi,- 1 ia each
um
 tr k s

Pentode
-Valve-
Holders

tx 1/6 each

Patent No.
516708

E MANUFACTURED BY PROGRESS WORKS 
mi C. F. F & H. BurTon WALSALL, ENG. i
 EEENEEEEEEEEEEEE ENEEEKEEEMBENIEEEEE

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

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

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

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

CO.LTD.,
Miller Street,
Birmingham.

McMICHAEL
PORTABLE

RECEIVER
22 GNS.

Point No. I.
SELECTIVITY.

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

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

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

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

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

vUv
PORTABLE 9N59N 8 6

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

incp PORTABLE
1.3

.THILEE
C 

1
JAM 3 "

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

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

Volume,
and

Selectivity
-are well and
truly balanced.

MODEL 31

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

art, and built on sound engineering
principles.

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

A special order from your dealer
will ensure prompt delivery.

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

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

FERRANTI LTD.
HOLLINWOOD
LANCASHIRE

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

CARRIER

57POSITIVE

PLATES

CLEAR GLASS

CONTAINER

jgt qour 1930 batten)

beat
fon

alir)
WOOD

SEPARATORS

CHARGE

INDICATORS

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

Complete

r COUPON
Please send one full particulars of Tudor

Wireless Batteries.
Name

Address

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

I Strand, London, W.C.2

)It'. 17.

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

from

351-
for all
Inputs

and
Outputs

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

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

EDDYSTONE
SCIENTIFIC

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

PRICE

20/ -
Complete.

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

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

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

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

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

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

BIRMINGHAM.

London Service Depot
WEBB'S RADIO ELECTRIC

STORES,
164, Charing Cross Road,

W.C.2.
Gerrard 154 y

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

A BAD Filament
WITHOUT

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

gsr
Psrawith the
"TENACIOUS COATING"

MADE IN ENGLAND

ELECTRICAL

Which would
you choose -

A GOOD Filament
WITH

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

SOLD BY ALL WIRELESS DEALERS

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

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

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

RESISTANCES

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

Each 2'6

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

Each tical). Each

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

411101: Mra'raTIV

tr T
HOLDER,

DUMETOHM
HOLDERS

Vertical or Horizontal.

Each
/

foe..

thelet

.4%.**

a4
Itt 6V 04

vo Cot Batter
cop, J.:

eajer-v15.

UBILIE
RESISTANCES

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

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

Cleaver
Jtcrtiou CI

BC278/R

1 he Ifireless World,' when ccr

Did You Listen 9
RADIO WEEK
and were
YOU
SATISFIED?

IF NOT:-

YOU or YOUR
friends may desire

something Better
in Radio"-we
believe we can

Interest you.

Get the Experts
Advise You

The R.G.D. Radiogramophone

 aaaaa ...
A Pick ,Up

of
Distinction.

to

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

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

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

Mahogany Oak

£80 £75

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

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

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

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

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

ERIR
SUPER LIFE

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

Factory: Britannia Works, Redditch, Worcs.

LONGER LIFE

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

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

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

" Polar " Catalogue (w).

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

Polar Works: Mill Lane, Old Swan, Liverpool.

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

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

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

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

ocpENDABLE
UNITS. .^d

am

pAA.NS RECEOVERs
MOMS CapONEN"

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

EFFICIENT.

---

1,
34

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

or stoop.

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

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

wodels
standard

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

Model 528, Pocket Size
A.C. Tester

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

Prices from
£3. 10 . 0 to £4 . 15 . 0

WESTON
ELECTRICAL INSTRUMENT

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

A. I

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

9>
Condenser in an eliminator circuit.

HELSBY CONDENSERS
are made and guaranteed by a firm with

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

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

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

and impregnated with a special non -
hygroscopic material which

renders them moisture
proof.

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

BRITISH INSULATED CABLES LTD
PRE5COT- LANCS.

Makers of PRESCOT and HELSBY cables

GET THEM BOTH
TOGETHER

66 K
UNIT 25/ -

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

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

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

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

Both Blue Spot and both the finest
value obtainable.

BLUE SPOT

BLUE SPOT
Major Chassis

15/ -

BLUE SPOT
Minor Chassis

12/6

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

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

Parsonage, Manchester. 'Phone: Manchester City 3329.

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

,

WASTED TIME,
AND MONEY.

THE "BENCHRACK."
(Tiltrack Principle.)

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

Price 301 Carr. extra.

Particulars from Manufacturer & Patentee :-

BERTRAM THOMAS,

"TILTRACK4

Worgityaltigestilfillme,

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

The

TObconemeter
indicates the pinnacle of utility

for electrical measurements.

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

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

SAVES RADIO USERS POUNDS.

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

mazzai
R.Awt STEEL STORIESsrstim

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

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

"TILTRACK" 70/
T WE ENIE Post Free.

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

THE OUTSTANDING
FEATURE OF A
GOOD MAINS UNIT/

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

to overloads and have never
been known to break down

under normal conditions.
LOUIS HOLZMAN

1111137,Loendon.
Mute= 2641.

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

BRITISH
MANUFACTURE

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

66 v. from 7/6

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

Sets - - -
Super Capacity

99 v 32/6
20/-

attery

KDK A
CALLING

1

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

ALL ELECTRIC
A SET WORTH LISTENING TO

The Igranic All Mains 2

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

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

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

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

REGISTERED

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

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

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

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

from all dealers.

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

ing Condensers only.

Weight
2 pounds.

The SUPER
SPEAKER

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

Do Not Believe
Our Claims only
READ THIS PROOF
111M1111111111111111111M1

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

1444...4A4,
610-z4/

Sole Patentees & Manufacturers:-
THE

SHEFFIELD MAGNET CO.

TELEGRAPH CONDENSER
BROAD LANE,

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

NORTH ACTON, W.3.
(1 3229

SHEFFIELD.

20866 Sheffield.

Specially
designed

Kukoo
Chassis and
sox" Cone,

15/6
post free.

Portage 9d. extra.

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

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

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

WESTINGHOUSE

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

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

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

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

Recommended and
used by

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

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

40 WATT Model
£13-0-0

85 WATT Model
£19-0-0

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

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

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

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

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

(The NEW

ossor
Screened Grid

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

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

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

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

" Programmes cannot, be modelled on individual
A 53

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

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

Indiscriminate Programmes.

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

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

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

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

By

H. B. DENT.

I.-Constructional Details of a Mains Transformer for an

H.T. Eliminator.

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

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

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

mA. Nov since the
mains are harnessed the

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

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

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

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

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

maximum.
If alternating current

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

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

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

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

the particular supply voltage on which the transformer
will be used, this former can be laid aside and the other
treated in like fashion. The following windings will be
required for various supply voltages : zoo volts, boo
turns each bobbin ; 220 volts, 66o turns ;  and 240 volts,
720 turns each bobbin, No. 28 enamelled wire being
used for this purpose. In cases where the supply is of
the order of roo volts, two courses are open. The
primary winding may be chosen for twice the supply
voltage and the two bobbins later connected in parallel,
or, a 'larger gauge of wire can be used and the correct

15

number of turns for the series -connected arrangement
wound on each former. Assuming the adoption of the
latter course, as this lightens the labour, No. 24 S.W.G.
enamelled wire will be required for ioo-, iro- and I20 -
volt mains. The turns on each bobbin will be 300, 33o
and 36o respectively. As the area occupied will be

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

MATERIAL FOR TRANSFORMER.
9 doz. pairs transformer stampings,

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

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

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

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

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

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

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

The secondary is divided also into two equal parts,
each former carrying 1,53o turns of No. 36 enamelled
wire. To wind this in absolute layer form, with each
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Sectioned drawings of the two bobbins showing the disposition of
the various windings.
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mains Transformer Construction.-
turn touching its neighbours, is expecting too much from
any hand -operated winding mechanism, but it will be
perfectly satisfactory if the turns are run on as evenly
as possible with the apparatus available. The writer
adopted this course, and found that a good coil could
be made up by winding 16o turns in this manner and
then putting on a layer of thin paper. This is followed
by a further section of 16o turns, then more paper, and
so on until the full number of turns has been wound on.

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

as in (b).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The core can now be built up by inserting the tongue
of a " T " piece into the core opening and following by
a " U " piece from the opposite side. The order of
assembly must be reversed in each layer. For example,

A 17
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if the first " T " piece is inserted from the right-hand
side the second " T " piece goes in from the left. This
is explained diagrammatically in the sketch of the core
stampings. If (a) is the first pair, then the second pair
should be arranged as in (b) and so on until as many
pairs as the space will hold have been assembled. If
the core is built up correctly it should be possible to
accommodate ioo pairs. To clamp the iron, pieces of

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

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

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

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

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

JANUARY 24nd, 1930.

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

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

a

Irish Amateurs.
The Wireless Society of Ireland has

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

0000
French Morocco.

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

TRANSMITTERS'

NOTES
AND

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

0000
The Curse of Raw A.C.

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

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

accumulators.

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

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

0000
On the Riviera.

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

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

0000
New Call.Signs and Changes of Address.

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

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

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

London. N.10.

A IS
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THE

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

.21t
AN

AMPLION
PRODUCT

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

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

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

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

SIZES AND PRICES.
POPULAR TYPE

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

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

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

SUPER - RADIO
FOR sets using more than one Power

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

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

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A20



JANUARY 22nd, 193o, Wh'@Emg.
MACE

So

0007requengr Modulation 000

A Possible Cure for the Present Congestion of the Ether.
By JOHN HARMON.

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

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

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

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

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

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

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

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

speech frequency.

Wobbling the Carrier Wave.
Imagine an oscillator set

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

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

A 2I

A New Conception..
A wave of this kind is

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

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

a wobbling wave.
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Fig. 2.-(a) Represents the A.C. current flowing through the'
windings of the electromagnet of Fig. 1 : (h) represents the result-

ing frequency variations in the carrier wave.

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

frequency modulation.

Reception.

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

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

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

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

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

( b )

(a)

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

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

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

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

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

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

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

0.8

(a) (b) (c)

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

o 5 lo 0 2 A

NUMBER OF KILOCYCLES

\ 0 01 0.2

OFF. TUN

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

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

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

(a)

+H.T

(b)

H -
BY -PASS

CONDENSER

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

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

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

next week's issue.
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Current
EVENTS

Topics
ANOTHER POLYGLOT STATION.

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

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

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

0000
ANOTHER GERMAN GIANT.

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

0000
ANTI -INTERFERENCE CLUB.

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

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

0000
AN OBLIGING TRAMWAY

DEPARTMENT.
The Nottingham Tramways Depart-

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

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

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

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

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

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

GERMAN SHIP -TO -SHORE
TELEPHONY.

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

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

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

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

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

power of 5 kW.

TELEPHONY FROM ARCTIC TO
ANTARCTIC.

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

9r

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

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

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

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

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

TEN YEARS FOR ILLICIT.
TRANSMITTER.

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

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

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

gramophone instruments are available for
demonstration.

0000
HIDDEN ADVERTISEMENTS

' COMPETITION.
The competition announced in our issue

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

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

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

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

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

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

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

.0000
BELGIUM'S BEAM STATION.

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

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

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

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

0-000
SIR RICHARD GLAZEBROOK.

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

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

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

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

0000
DR. DE FERRANTI.

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

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

authority on electrical power supply,

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

FORTHCOMING EVENTS.
WEDNESDAY, JANUARY 22nd.

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

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

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

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

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

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

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

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

South Croydon and Wh.itgift Middle
Schools Wireless Societies).-At 8.15 p.m.
At St. Paul's Hall, Thornton Heath.
Cinematograph film exhibited by Messrs.
Siemens, Ltd.

JANUARY 22nd, 193o.

 When in 1910, Dr. -de Ferranti delivered
his address as President of the Institution
of Engineers, he boldly predicted a time
when all fuel used for heat and power
would be transformed into electrical
energy and distributed throughout the
country from a. few large generating
stations.

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

CLUB NEWS.
Forewartied is Forearmed!

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

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

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

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

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

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

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

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

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

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

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

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

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

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

the actual facts.

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

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

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

a.
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Fig. 1.-These curves reveal the behaviour of a gramophone pick-
up when various types of needles are used.
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An examination of Fig. z shows the R.M.S. voltage
output actually obtained from a pick-up when playing
a range of constant note records with various needle
conditions. It will immediately strike the reader that

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

second.'

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(lower curve).

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



JANUARY 22nd, 1930. WREP@11®02.

MEV
Gramophone Needle Wear.-

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

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

free to wobble in the groove.

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

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

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

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

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

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

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

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

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

THE RADIO SITUATION IN THE STATES.
By AN AMERICAN

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

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

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

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

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

CORRESPONDENT.
of a radio subsidiary company in conjunction with'

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

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

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

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

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

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

A design typical
of many American

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

PRECISION UNIVERSAL D.C.
TEST SET.

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

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

meter, in position.

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

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

The makers claim that these instru-
ments are accurate to within plus or
minus 1 per cent., but in view of the
rather short scale and taking into
consideration the thickness of the pointer
we believe that, under normal conditions,
a greater accuracy than 5 per cent. cannot

A 29

be expected on the lower parts of the
scale, but it is just possible to read within
1.5 per cent. on the upper portion. Tests
made with standard laboratory instru-
ments showed that, without multipliers,
the maximum error did not exceed 2.5 per
cent. This was recorded on the lower
range of the voltmeter, and decreased as
the voltage was raised. The milliammeter
exhibited the same characteristic, but in
this case the greatest error was 2 per
cent. only. The ammeter showed its
greatest error at full scale, viz., 1.6 per
cent., and this decreased towards the
lower end.

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

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

r,n n

MODIFICATION TO MULLARD
RECTIFYING VALVES.

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

0 0 0 0

DUBILIER WAVE -TRAP.
Type BRI.

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

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

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

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

interference from 2L0.

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

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

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

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

Burndept pick-up and tone arm.

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

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

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

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

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

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

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

Component parts of the Burndept needle
armature pick-up.

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

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

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

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

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

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

0000
Nature and the Land -line Listener.

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

0 0 0 0

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

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

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

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

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

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

0

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

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

Co on

Radio Week Surprise.
"Every Week is National Radio,

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

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

FUTURE FEATURES.
London and Daventry (5XX).

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

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

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

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

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

- Society Concert relayed from the
Philharmonic Hall, Liverpool.

Manchester.
JANUARY 28nt.-Liverpool Philharmonic

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

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

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

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

way," a New York Phantasrnarzoria.

Week Surprise.

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

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

0 0 0 0

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

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

0000

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

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

0000
Broadcasting House.

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

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

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

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

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

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

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

the B.B.C. relay stations.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

to 100 metres.

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

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

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

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

Apparatus for radio -

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

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

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

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

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

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

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

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

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

ferent eliminators.
The variety of exhibits on

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

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

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

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

Other stands dealing largely with wireless apparatus
were those of the Telegraph Condenser Co., Ltd. (new-
comers to the Exhibition), showing a comprehensive
range of condensers for wireless reception and trans-
mission purposes ; Bakelite, Ltd., whose products were
shown in a bewildering variety of mouldings, rods, in-
sulating varnishes, etc. ; the Fuller Accumulator Co.,
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Ltd., displaying a profusion of L.T. and H.T. batteries
in all shapes and sizes ; the Zenith Electric Co., Ltd.,
specialising in resistances; Isenthal and Co., Ltd., who
displayed, among other items, photo -electric cells, Kerr
cells, and glow relays ; the M -L Magneto Syndicate, who
exhibited for the first time a D.C. to A.C. rotary trans-
former specially designed for operating A.C. mains re-
ceivers from a D.C. supply ; and Gambrell Bros., Ltd.,
who featured mains sets and the Gambrell Novotone
Compensator (Dr. N. W. McLachlan's patent) for im-
proving gramophone reproduction at extreme fre-
quencies.

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

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

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

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

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

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

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

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

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

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

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

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

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

Wakefield.

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

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

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

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

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

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

Manchester.

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

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

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

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

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

Sheffield.
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SHOULD MANUFACTURERS CONTRIBUTE TOWARDS
PROGRAMMES ?

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

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

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

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

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

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

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

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

Gt. Yarmouth. S. WEST.

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

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

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

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

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

As regards my own outfit, the receiver is quite straight-
forward and consists of four valves only, but it has been care-
fully put together and is based on the best wireless practice
as advocated in Tile Wireless World. The single H.F. stage is
an ordinary neutralised triode, and the detector a diode. This
latter feature I consider indispensable. The first L.F. is a
medium power valve; and is coupled via a first-class trans-
former to the output-a single P.X.650 working under its maxi-
mum conditions. The 'transformer primary is isolated from
the H.T. fed to the first L.F. valve, and the output to the
speaker is via a heavy-duty choke and filter circuit. All
stages are, of course, carefully decoupled.. The loud speaker
was assembled from standard parts and the coil itself specially
wound to suit the impedance of the output valve. (I must
thank The Wireless World for help in such technical matters.)
The pot is wound for twelve volts one amp., but is frequently
fed with eighteen volts.

JANUARY 22nd, 1930.

Mr. Munn will please note that I do not use batteries of
L.S.5 valves, and that my H.T. maximum is of the order of
250 volts; but I can assure him that the one watt, or there-
abouts, of undistorted power at' my service gives loud speaker
reception of the highest quality and, I am prepared to assert,
superior to anything he can do with his trumpet. Transients
such as the clash of cymbals are amazingly good; a violin
sounds like a violin and not like a piccolo; and even the much -
maligned studio piano is pleasing. Ah ! but I can hear Mr.
Munn scratching away with his quill pen : " What about the
announcer's voice? " Alas ! I must admit that, when the set
is adjusted correctly for a musical item, it is too loud. It
does not, however, boom at one through a tunnel lined with'
cotton wool as Mr. Munn would have us believe. But it cer-
tainly is too loud. That defect in the balance of different
items is noticeable with, any sensitive speaker, and has already
been the cause of much correspondence and complaint: It can,
however, be easily remedied by the addition of an efficient
volume control on the output valve. By means of such a
control any item can be varied from a' whisper to full strength
to suit requirements, and the announcer's voice can be made a
pleasure to listen to without the slightest trace of boominess,
lisping or hissing.

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

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

Ilford. E. H. PALM.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

N. M.
The internal connections of these mul-

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

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

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

00

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

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

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

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

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

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

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

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

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

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

DET

TO H.F.
FILAMENTS

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

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

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

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

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

0000
Voltage Regulation.

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

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

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

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

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

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

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

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

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

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

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

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

function.
III receiver? Would any alterations

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

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

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

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

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

Where Decoupling Fails.
0 0 0 0

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

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

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

guided by the deSign of the D.C.

eliminator described in our issue of

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

FOREIGN BROADCAST GUIDE.

STAMBOUL
(Turkey).

Geographical Position : 28° 51' 48" E.

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

miles.
Wavelength : 1,200 m. Frequency :

250 Kc. Power : 5 kW.

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

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

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

Interval signal: metronome (120 beats per
minute).

Closes down with the Turkish National

Anthem.

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

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

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

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

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

using better coils.
0 0 0 0

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

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

C. H.
Your description would indicate that

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

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

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

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

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

To hear every smallest detail of the programme, every note

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

should be -a Marconiphone loud speaker !

Marconiphone engineers make these speakers. All the skill of thirty

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

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

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

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

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

Listen will a

THE FIRST AND GREATEST

NAME IN WIRELESS

MARCONIPHONE
MOVING COIL SPEAKER

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

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

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

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

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

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

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

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

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

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

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

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

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

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

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

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

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

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

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

APPARATUS.
A Service to our Readers.

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

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

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

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

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

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

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

Archway 1695

J. heelless G

"END OF YEAR CLEARING."

APPLEBY'
FOR BARGAINS WATCH Paddington

THE MISCELLANEOUS COLUMNS THIS MONTH, 8828 (3 fines)

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

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

BUILD
YOUR OWN
CABINET FRENCH

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

POLISHED MAHOGANY OR OAK
WITH HINGED LIDS

Prices -Loose Base Board included:

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

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

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

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

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

how NEV ECIUA

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

Mention of " The Wireless

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

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

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

Doctors. -Read advertisement under Miscellaneous.
[0264

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

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

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

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

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

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

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

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

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

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

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

HE Following Slightly Used Material is OfLiel2da

APPLEBY'S.

THE
Bargains.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Elm Grove, S.E.15. [7938

SGREENED Grid Portable, new;,just cost 22 ,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4
Rd., Croy-

[637

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

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

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

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

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

The finest Loudspeakers
in the world in their class

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

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

7 days free trial offer.

Our Latest Triumph !
Epoch

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

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

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

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

Tin S

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

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

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

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

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

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

TANTALUMup
your awn inexpensive chargers; blue prints

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

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

payments
nentnd setchureesBagne finestcein Easy Monthly

supply available.
pHILIPSON'S Safety Eliminators are Guaranteed for

12 Months.
PHILIPSON'S Safety Eliminators are the Cheapest

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

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

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

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

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

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

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

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

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

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

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

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

66, Garden St., Sheffield. [7742"

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

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

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

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

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

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

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

biased super power

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

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

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

PHILIPS H.T. Charger, 120v. 60 m.a., 230v. A.C.
50 cycles, perfect, Climax L.F. choke; what

offersf-J. Waite, Helmshore, Manchester. [7928
.OLDHAM A.O. H.T. Charger, 130 volts, nem:Imola-

tors, voltmeter, hydrometer; lot £4110.-Particulars
Garside, -916, Oakriew, Linthwaite, Huddersfield. [8004

"ATLAS A.C.16 Eliminator, full wave, input 200-250v.,
output 25 ma., 0-100, 120, 150v., nearly new,

owner leaving district-Pullen,' 1, Old Rd., Billing -
ham, Stockton-on-Tees. [7988

BRITISH Made Transformere for Westinghouse
Rectifiers, universal primary 200-250 volts, 50

cycles, outputs 135r. 70 m.a., 2-0-2v. 3 amps., 17/6:
chokes, 40 henries 35 m.a., 11/-; 50 henries 100 m.a.,
18/6, post free; list on request -C. F. Gibbs, Pennygare,

17980Spalding.

believe to be thoroughly reliable.
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CABINETS.
A RTCRAFT Radio Cabinets are Britain's Best

..ta. Value. [0313

DIGBY'S Cabinets.-Table models in solid oak and
JJ mahogany; from 11/6 to 71/-.
DIGBY'S Cabinets, fitted with Radion or Resiston

ebonite if required.
DIGEY'S Cabinets.-Pedestal Model, with separate

battery components; from 561- to £12.
DIGBY'S Cabinets Made to Customer's Own Designs.

TAIGBY'S Cabinets.-Write for new 16 -page art
catalogue-F. Digby, 9, The Oval, Hackney Rd.,

E.2. 'Phone: Bishopsgate 6453.

Al2,TCRAFT
Radio Cabinets; Britain's best value;

lowest prices consistent with highest quality; illus-
trated list free from. actual manufacturers.Arteraft
Co., 156, Cherry Orchard Rd., Croydon. 'Phone; Croy-
don ,- [0040don 1981.

CABINETS,
61/2in. x x 1 lin., hand mahogan .

finished 7/6, unpolished 5/6; oval front, 107/sin
x6i/lin., 6d. extra portable cabinets, 165/2in.x161/2in.
x8in., £1/5; base'board, 6d.; carriage free.-F. W.

Ramsey, 63, Shaftesbury St., London, N.1. Clerken-
well -7139.. [7584

RTCRAFT Radio Cabinets are Britain's Best
AValue. [0311
KAVS Cabinets, ;the greatest range of pedestal

cabinets in the kingdom; original creative designs
at prices 50% lower than =elsewhere; quotations for
specials by return; delivery . at short notice guaran-
teed; moving coil, portable; baffle, vignette, radiogramo.
electric pick-up, television, ete. illustrated lists tree.
-H Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, .N.17. 'Phone: Walthamstow
1626. [7745

ARTORAFT Radio Cabinets are Britain's Best
Value. [0310

ACONE Speaker Cabinet of Distinction.-Solid
-selected figured oak fret and case, 12in.x12in.

x55Ain. inside, extra strong 6 mm. plywood back
for fixing unit, rubber feet or, baize, state which,
polished rich dark oak, unless otherwise ordered, 8/9
each, -carriage paid; unpolished, but quite ready
for staining and polishing, 7/6 each, carriage paid.-
Manufacturer, W. T. Tucker, 2 Vincent St., Balsall
Heath, Birmingham. 'Phone Calthorpe 2435. [7850

A RTCRAFT' Radio Cabinets are Britain's BestA Value.
M

RADIO -GRAMOPHONE
Cabinets, sideboard radio -

gramophones,
io-

gramophones, radio cabinets; write for 1930 cats-
logue.-R. Baker, 407, Hackney Rd., E.2. [7930

COILS, TRANSFORMERS, ETC.
1,000 -OHM Decoupling Resistances for "Wireless
1 World " Circuits; 1/6 each, post free.-Groves
Bros., St. Mary's Place, Shrewsbury. [7833

RADIOGRAPH.-W.W.
coils, Record III, 35f-; new

,Kilo-Mag Four, 33/-; B.G. Regional, 37/6; foreign
listeners' Four, 37/6 set; Europa Portable, 21/-;
Europa III, 18/6; S.G. multi -valve portable, 22/6;
new Everyman Four, 42/6.
RADIOGRAPH.-Litz wire, 9/40, 1/6; 27/42, 2/6

dozen yards; Redfern's deep ribbed or Becol tube,
54-1. per inch, slotting 1/6 extra.-Station Rd., Hands -
worth, Birmingham. [7914

600 -OHM Decoupling Resistances for New R9iKilo-
mag Four, foreign listeners' four, and all

" Wireless World" circuits, hand made and tested in
our own workshops; improved model, 1/6 each, post
free.-Groves Bros., St. Mary's- Plane, Shrewsbury. [7832
QIMMONDS BROS.-Berclif coils, Record Three, 50/-
1.3 -pair; new kilo-mag. four, 50/- set; foreign -listeners
four, low, 30/-; long wave, 37/-; screened grid -Regional,
40/-; Mullard S.G.P. dual range coils, 30/- pair-; Ber-
clif standard coils, for new all -wave four, standard four,
A.C. three, Everyman four, etc., 63/6 set. of 4, with
bases; the same coils for the Lodestone series (" Wire-
less Magazine-"), 65/9 set of 4, with bases; Titan unit,._
15/-; decouping resistances, 600 ohm, 1/6; LOGO ohm,
2/-; all " Wireless World" and similar coils in regular
production by the leading specialists; list free; trade
supplied.-Simmonds Bros., Shireland Rd., Smethwiek.
TeL: Smethwick, 751. [6314

CLIMAX Transformer. with U5 valve, used 100
hours; 25/ -.--Box 4532, c/o The Wireless World,

[8000
NEW Kilo -Hag Four Coils, 37/6 set; ebonite for -

mere. (slotted), for winding, 12/6 set of 3; all

Mary's

DYNAMOS,

free; trade. supplied.-Groves Bros., St. Mary'5s
Place, Shrewsbury.

DYNAMOS, ETC.
YNAMOS. Dynamos. Dynamos.-Great clearance;D Crompton 4 -pole, shunt -wound-, 50-75 volt 20-30

amp., £7/10; CromptOn shunt wound 100 volt 20
amp., £7/10; C.A.V. shunt wound 4 -pole 30 volt
10 amp., £2/10; cut-out to suit, 10/-; Siemens 50-75
volt 10 amp. slow speed, £7; Newton 110 volt 20 amp.,
ball bearings, £10; 200 volt 20 amp., £10; compound
wound, £2 extra; Crompton 100 volt 3 amp., £3;
B.T.H. charging generators, double wound, outputs
6 volt 5 amp. and 150-200 volts 110 railliamp., 50/-;
Holmes heavy type 200 volt 40 amp., £15; new 2h.p.
Lister engines, 2 years' guarantee, £18; charging
switchboards, high class fittings, fully mounted, £10;
switchboard meters, any range, 17/6; shunt regulators,
20/- each; Neville type cut-outs, mercury break, 32/-;
all machines guaranteed as new, on approval against
cash; also a large stock of AC..and C.C. charging
motors, A.C. and D.C. charging sets, saw benches,
office telephones, Edison batteries, etc., etc.-T. W.
Thompson and Co.. 1, South St., Greenwich, S.E.10.
Tel.: Greenwich 1259. [7953

POPULAR'
TRANSFORMER

Make your new set a better set
with the Brownie POPULAR Trans-
fo.m zr. Although it costs only 9/6,
its pinky of amplification gives a
more vivid clarity of reproduction
throughout the musical scale, while
its sturdy British build ensures that
once it is fitted the words "trans-
former troubles" can be eliminated
from your list of worries.

3ROWNIE
WIRELESS
CO. (0.8.) LTD.,
Nelson St.Works,
London, N.W.1.

BR

9'6

WNIEWIRELESS
CLIX

21 VARIETIES

No. 2 CLIX PIN TERMINAL
The pin with numerous uses. 2dRed and Black - - - r - .

The above is one of the many useful lines displayed
in the Clix Showcase.

sa,
Supplied with en-
graved insulators Showcase one yourClix ;

dealer's counter.
Write for descrip-

;
;

tive leaflet
"A Matter of

for id. extra. Full . Connection."
range of markings. L

LECTRO LINX LTD.,
254, Vauxhall Bridge Road, S.W.1

Mention of " The Wireless World," when writing

GRAMOPHONE PICK-UPS, ETC. -
E LECTRIC Pick-up, with' arm, adaptable to any

gramophone; pick-up 14/.., arm 7/-; c.o.d.;
remarkable value-G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738
RI. Varley and Auto Arm, 36/-, cost 981- Brown
-.11-1, No. 2, with. adaptor, 10/-; both in good 'working
condition.-Atterton, jun., 6 Ramillies Rd., W.4. [7947
B ROWN No. 2 Pick-up and Kusha Arm, 17/6; 1

Indicgraph S.M. dial, 3/-.-C. 0. Pattison, 548,
Shields Rd., Newcastle -on -Tyne. [7942

GMBRELL Novotone Unit; £3115 as new.-A.
Fitzbrown, Hunts Cross, Liverpool. [8017

TGRANIO Phonomotor, A.0.200 -240v. 50-60 eyelee;
£4.-Wilkinson, 89, St., John's Park, Blackheath,

S.E.3. [8003
A MPLION Pick-up, control, adapter, leads, complete,

- as new; 25/...-S. Doran, 3, Junction Rd., Rom -
ford. [7972

LOUD.SPEAKERS.
6 -VOLT 1/,, amp. M.O. Speaker, list £6, new last

year, in perfect order, including transformer; 29/6;
approvaldays' appral against cash.-Brew, Pytchley, Ketter-

ing. [7845
200_250 Volt D.O. Mains Moving Coil Speaker,

almost new, 29/6; also Zampa double cone
chassis, new, coat 32/6, 15/-; 7 days' approval against
cash.-For, 115, Avondale Rd., Kettering. [7844

PERARDITA Moving Coil Reproducers.-Cabinet
models, 230 -volt D.C., £515; 6 -volt, £5; chassis

only, £3/3 and £3 respectively; state output valve. --
R. 4, York Rd., Maidenhead. [7968

PERMANENT Magnets for the Construction of
Moving Coil Speakers, no accumulators, no mains,

35% cobalt built-up cast steel, flux density in lth milli-
metre gap over 8,000 lines per square centimetre.
total lines 71,500, in gap 62,000; full constructional
details see " Wireless World " January 15th issue;
we only stock the magnets with the highest flux
density, namely, built-up type with 11/2 mm. gap, at
the price of £4, including screws -and brass tube for
coil former; prices for cradle and other parts upon
application.-Supply is limited, therefore order at once
from A. M. E. Sherwood, 150, King's Cross Rd., W.C.1.
'Phone: Olerkenwell 8882. [7955
'VESPER M.C. Speaker, perfect order, 6v.; 45/-.-
-1-1 Jones, 4, Library St., Wigan. [7937
GREAT Bargains.

GREAT Bargains.

GREAT Bargains.-Epoch model A moving coil
speaker kit (or complete units), brand new; a

large number of these famous instruments made for
a special order for use in talkies, but not executed,
for credit reasons only; regular prices, £3/10, £4/2,
and £5/17/6, to clear at 501- for accumulator opera-
tion, 55/- for D.C. mains operation, 85/- for A.C.
mains; kit comprising copper plated super magnet -
pot (weight 23 lb.), Chrystalene frame,, fully adjust-
able,. -moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/ -
extra.
GREAT Bargains.

GREAT Bargains.-In fact, the greatest bargains
ever offered! A- number of Epoch model A used

kits at given away prices, guaranteed in perfect work-
ing order; early 1928 model, 35/-; latest model, 42/6;
made up complete, if desired, 8/- extra.
ENJOY

Marvellous Epoch Reproduction at
Ridiculous Cost; don't wait until they are all

gone, but secure one immediately by writing, 'phoning,
telegraphing, or hurrying to Epoch, 3, Farringdon Av.,
E.C.4. [7077

EPOCH

E POCH Speakers by Deferred payments.

EPOCH,
EPOCH Sp,eakers by Deferred payments.

EPOCH Famous Moving Coil Speakers, any type,
' may be obtained by any responsible householder,

by easy payments; -no interest. no references no red
tape as simple, easy and quick as paying cash.
EPOCH.

E POCH on the Easy.-Full particulars from Laser -
son, Ltd., Gramol House, Farringdon Avenue,

NIKOLA Cones; 3/-, 3/6, 4/-, 4/6; manufacturers'
type, standardised, floating on leather.-Particu-

Jars from Knight and Co., 6, Chapel St., London,
E.C.2. [8015
W.E. Co. 4002 Loud -speaker, 4 -pole movement, bake-

lite diaphragm, ebonite- horn; nearest £2.-
Briscoe, 8, Horsham Av., N.12.

OTTBLE Celluloid Cone Speaker, first class unit,
solid oak cabinet, 20x20x9, wonderful bass notes;

50/ -.-Bungalow, Fairhohne" Rd., Burnley, Lancs.A3 40 l

MPLION A.R.19, mahogany, good condition; £2.-
Weir, 59, Riseldine Rd., S.E.23.

ARCONIPHONE 75 Cone Speaker, new condition;£;215.-Jones,3, Windermere Av., Brondesbury,
N.W.6.
MULLARD Speaker, sound condition, £3/5 model;L7983

30/-.-Corby, 47, Ivydale Rd., S.E.15.
to advertisers, will ensure proinflt attention. A42
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NEW
PUBLIC ADDRESS

. and Broadcasting
MICROPHONES

The Ideal Instruments for addressing an Audience
through Loudspeaker (via Valve Amplifier or L.F.
Stages of Wireless Set), and for relaying Speech and

Musical Entertainment to any distance.
Powerful Loudspeaker Reproduction with perfect Purity.

../.. Hand Type,
.,- highly distance -sensitive, yet guaranteed entirely

_ free from distortion or microphone noises, absolutely
[silent background; far superior to ordinary Micro-
phone,,l,lveTransn

Set
ta.ittserugs: hfioeradrof withi oVpall,voeneApliroe;

! ' if desired) at Open-air Meetings, in Cinema, Theatre,
qor Concert Hall. Operates from 2 Volt tapping of

1 L.T. Accumulator, through Micro-
phone Transformer. Current con-
sumption one -tenth Ampere.
ProVided with detachable Sound
Collector, handle, hook for sw-

ank connecting cord
pension, and a 9ft. /4
as illustration .. LP / V
Pedestal Type

Highly Sensitive Microphone as above des-
cribed, provided with detachable sound col-
lector and a 9ft. silkconnecting cord. hafted
by rubber -cord suspension in nickel -plated
frame on pedestal llin. high; for mounting
on Speaker's. Platform, in Pulpit, on top of
Camera Stand, or for suspen.
slim from ceiling, as inustra,

The above Microphones are rendered Directional Iv
attaching the Sound Collector.

Microphone Transformer,
special design to obtain best possible results
from sensitive Microphones when connected
to high-resIstance phones, Loud Speaker,
Valve Set, or Valve Amplifier; best Trans-

former made forelear:speech with volume, malulation speech and
music 'transmission, Public Address Microphones, etc.: Prim.
and See. terminals fitted; full directions for use of Micro-
phone and diagrams of connections free. Goode by

41_return post .. .. .. ei
FREDK. ADOLPH, Actual Maker, 'PRONE :
27, Fitzroy Street, London, W.I. Museum 8929

TRIPLE READING
-ONE METER

This is the instrument you need. Scientifically
accurate. Well made and reliable - the new

SIFAMETER
PRICE 10/-
0-15 volts for L.T.
and G.B.
0-150 volts for H.T.
0-50 milliamps for
plate current con-
sumption.

From Radio Dealers everywhere. Write for free
leaflet, giving the uses of meters with diagrams, to

SIFAM ELECTRICAL INSTRUMENT CO.,
Bush House, Aldwych, London, W.C.2. LTD.

'Phone: Temple Bar 3871,

Loudspeakers.-Contd.
WIRELESS Woild '

" WIRELESS World '

: WIRELESS World '
" WIRELESS World'.
NEW
NEW
pERMANENTMAGNET
PERMANENT-MAG NET

PERMANENT -MAGNET

PERMANENT -MAGNET

MOVING Coil
MOVING Coil
MOVING Coil

MOVING Coil

SPEAKERS
SPEAKERS
SPEAKERS
SPEAKERS
PARTS ?
p4wrs ?
DARTS?
PARTS ?

WHY,
WHY,
WIl Y,
WHY,

EPOCH,
of course.

EPOCH,
of cot.rse.

EPOCH,
of course.

EPOCH,
of COMBO.

EPOCH.
EPOCII.
Epom.

Epuiidior of the yts, ts71asiook-i.r.desemclat...dlsoi
Epoch moving coil speakers. The correct speaker for
each requirement.
Epocll.
FPOCIL

EPOCH.
EPOCII.
EPOCH.
Eroca.
EPOCH.
EPOCH.
Epocu.
Epocfi
EPOCH. --The greatest moving coil specialist in

England
EP0011. .

EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.
EPOCH.

EPOCH RADIO MANUFACTURING Co., Ltd., are
the manufacturers. City Office and Service Sta-

tion, 3, Farrington Avenue (Ludgate Circus end),
E.C.V. 'Phono Central 1971. (2 lines). Private
Branch Exchange {8918

The Music
Lover's Choice!

BAKER'S
1930 SUPER POWER MODEL

Proved by independent Laboratory
tests to be the most highly efficient
Moving Coil Loud Speaker manufac-
tured to -day. A simple two -valve
receiver is all that is required. Here
is definite proof. It is typical of hun-
dreds of unsolicited testimonials: -

60, Wymerinc Mansions,
London, W.9.

January 6th, 1930.
Messrs. Baker's Selhurst Radio,

89. Selhurst Road, S.E.25.
Dear Sirs,

I am delighted to say that the 1930 Super Power Moving
Coil Loud Speaker which you recently supplied me more
than justifies the claims you made before I purchased.
In fact, the results are quite amazing. Reception of both
Speech and Music is flawless and comes through with
astounding natural clearness and brilliancy such as I have
never heard even approaehed on any other make of loud
Speaker. I am only using a small receiver-a two -valve
Phillips-but I obtain extraordinary volume for a large room.
I was always -under the impression that a moving coil
Speaker required a very large set to work satisfactorily,
but apparently the high efficiency of your Super Power
Model makes this condition quite unnecessary. I feel I

must congratulate you, not only upon the magnificent
reception achieved, but also upon the very fine Engineering
job which is a credit to you and to British Manufacture
generally. You are at liberty to use this letter as you think
fit in the interests of a high grade British product.

A.W.H.

Buy a "BAKER'S"
Super Power Moving
Coil Loud Speaker
and be more than
satisfied. It is
British throughout.

Write for 36 page
Booklet "Sound
Advice " now. New
edition just out.

`Saktotheer
RADIO

The Pioneer manufacturers of Moving
Coil Loud Speakers.

Head athce :
89, Selhurst Road, South Norwood, London, S.E.25

Works and Demonstration Room :
42, Cherry Orchard Road, East Croydon.

'Phone: 1618 Croydon.

A43 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.



W ADVERTISEMENTS. THE WIRELESS WORLD JANUARY 22ND, T930.

Loud=speakers.-Contd.
MOVING Coil Speaker, 220v., pot low resistance

coil,- Bakers'. make, Ferranti 25.1; 45/-.-186,
Normandy Rd., Handsworth, Birmingham. [7982

Senior 230v. A.C.' complete- with valves and
- amplifier, in cabinet; cost £45, accept £20.-
Apply Parry, 13, Huddersfield Rd., Barnsley. [7978

rtELESTION C14, as new; £7, bargain.-Leightom
 Danehurst, Boyle Farm, Thames bitten, Surrey.

[7973
(1100DMAN'S P.G.3 Cone Unit,'in good order; 10/-.
1.-A -Hallman, Alfibury, Tring, Herts. [7970
BAKER'S SELFIURST RADIO 36 -page Booklet,
 " Sound Advice is Yours for the Asking "; write
now for new edition; see displayed advertisement on
page 19. [0231

TRANSMITTERS.
CHEBROS.

Chebros. Chebros. transformers and
chokes' of all demriptions, special transformers for

transmitting and modulation; chokes a speeialitY; en-
quiries invited.-Chester Bros., 244, Ralston Lane,
London, E.8. [5240
EVERSHED 600v.' D.C. Hand Generator, flawless,

£4; Sullivan key, gold lacqiiered, silver paints,
new, cost 17/6, 7/6; 0.002 glass dialectric condenser,
.10,000v., 5/-; approval.-Matthews, 20, King's Rd.,
Chelmsford. [7948

VALVES.
AMPLIFIER Valve.-If you require power you can-

not do better than one of these:-
-VILAMENT Volts 6, plate volts- 400 (maximum),

. grid bias 84 volts (approx.), impedance 800 ohms.,
amplification factor 3.8, mutual conductance 4.35
in.a.lvdlts; price £5110; see article The Wireless
Wald," 24th July, 1929, then send to North London
Valve Co., Ltd., 221/2, Cazenove Rd., Stoke Newington,
London, N.16. [7917

AS Specified for A.G. ,Kit Set; 2 M.S.4 19/6 each,
M.II.L.4 12/6; guaranteed perfect, used 20 hours.

-Nicholls, 57, 'Manworthy Rd., Blislington, Bristol.
[7962

WIRE. "

48 Enamelledgelrien,SmtaXted. other fine sizes, tom-Frost,
1 Rd., E.C.1. [8009

COMPONENTS, ETC., POR SALE.
B ELLING -LEE Panel Fittings are designed to give

' an expert finish to any home -constructed set;
italogne post free.-Belling and Lee, Ltd., QueenswaY

Works, Ponders End, Middlesex. [0018
-POWER Chokes, substantially built, for smoothing

circuits in eliminators dealing with- currents 100-
300 milliamperes, inductance 30 henries; 816 each;
guaranteed 12 months.-Transformer Repair Co. (Dept.
W), 214, High St., Colliers Wood, S.W.19 [0327
WESTON Model 301, milliammeters, ammeters, and

voltmeters 21/- each; hot wire ammeters 0-1
amps., 4/-; 0-0-5 amp., 3/-; instrument repairs and
alterations; send for' list.-sThe Vieta Electrical Co.,
'17, High St., Battersea, S.W.11. Established 1910.

[7563

POTENTIAL
Dividers 10,000,  15,000, 20,000,

25,000 and 30,000 ohms, 5 variable tappings;
21- each.
.POTENTIAL Dividers, heavy duty, wire wound,

15,000 and 20,000 chins, -7 . tappings, 5/8; 4'
tappings'
CONDENSERS, 2 mfd., 2/3; 4 mid., 4/-; guaran-

teed; tested 500 volts.
CHOKES iL.F.).-Excellent for smoothinc., up to
vs-) 20 milliamps, 21-; special heavy duty, 100 milli-
anips, 816.
ELIMINATORS, AC., wired for half or full wave,

complete with valve; £311716.
H.F. Chokes; 31-.

GRAMOPHONE Motors, well known make, double
spring, silent, complete with fittings; 30/

11SPECIAL Bargain.-E.T.. 40 henry chokes; 916;
any article on approval against cash. Huggins,

Radio Engineer', Clayton -on -Sea. [7398

boil -OHMS Deeoupling Resistances; see advt.
under Coils -Groves Brothers, Manufacturers.

[7751

B.T.H.
Pick-up and Arm, -20/-; Varley H.F.B choke, 5/-; Ormond 0.0005 V condenser, 3/6;

M.P.A. cone speaker unit, 7/6; Frost 200,000 ohms
potentiometer, 4/6; permanent magnet M.C. speaker,
50/-; all above little used and new condition.-Box
4461, c/o The Wireless World. [7924
MORSE Tape Machine, by Siemens, in perfect con-

dition; £3, bargain.-Brown, 5, Bain Sq.,
Dundee. [7932

REMOTE Control Relays, new, not ex-W.D.; send
10/- stating accumulator voltage, to

F. W. Hughes, 17, Blackheath Vale, London, S.E.3.
[7944

FILTERS, oak container, 200 henries choke with
Stalloy core, 1 mid. condenser, resistance, 4 ter-

minals; -1 post free, 716, 12 carriage forward, 60/-.-
Pianiste, 20, Bond. St., -Ealing. [7946

'SALE..--A.F.6 transformer, ratio 1-7, 22/-; wanted,
fs, any components and Wates 3 in 1 meter.-Box
4508, c/o The Wireless World. [7950
ORMOND 0.0005, with 55/1 dial, new, 6/6; Sifam

dual voltmeter, new, 5/6; milliameter, 0/15, new,
5/6; 30 ohm rheostat, 1/6; 6 -pin base, 1/- 200 C.T.
coil, 1/6.-Blair, 36, Hillhead St., Glasgow, W.2. [7957
TORSale, cabinets, accessories, panels; headphones,

set ready wired; inspection invited.-Write Box
4522, c/o The Wireless World. [7965

Mention of " The Wireless

EVERY SCREEN EDGRI D
VALVE WANTS IT

PRICE

6d.

Just unscrew ordinary metal terminal and plug on the
Belling -Lee Safety Anode Connector. A neat spring
makes quick efficient contact anti the whole socket is
completely insulated. Even if it flicks round and touches
metal screens, wiring, etc., it can't `blow' the valves.

Ask your dealer, or send -to 10, for Belling Lee Handbook
Radio Connections.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling & Lee, Ltd., Queensicay Wks., Ponders End, Mdx.

PARb0
Bakelite
Drum Dials
with Escutcheons

5/6
(from stock).

Cabinets, Coils, Valve Holders, etc., for
New Kilo-Mag 4 and 1930 Everyman 4.

°"1" di"" E. PAROUSSI,front:.
pegtaaratone Buildings, High Holborn, W.C.I

'Phone: Chancery Toro.

BONA FIDE TRADERS' GUIDE.

Send for our comprehensive Illustrated List.
QUICK SERVICE. QUICK SERVICE.

THE QUALITY HOUSE.
PERSEUS MFG. CO., LTD. (Dept. W.W.),
BRANSTONE RD., BURTON -ON -TRENT.

Order Your

1930 "EVERYMAN FOUR"
Metal Cabinet as described in "Wireless World,"

January 1st, 1930.

Eaton metal cabinet, with four screened compartments.
Delivery from Stock,

4616 each; Without Woodwork 35,E
Metal Cabinets for all "Wireless World" Sets in stock.

Finished crystalline Brown, Black or Blue.
Trade Enquiries invited.

Samuel Eaton & Sons (Manufacturers of Lighting Goods),
66/72, Barr Street, Birmingham.

World," when

Components, Etc., for Sale.-Contd.
D ISPOSAL Experimental Workshop, including

superb lathe, furnace, valuable electric measuring
apparatus, wireless materials, chemical balance, micro-
scope, general fittings, 250 technical books, filed
articles ' Wireless World," " Experimental Wireless."
-Greyfriars, Kingsdown, Deal.

-TUNGSTON
100 -volt H.T. Accumulator, [3709/5-2;

8 -guinea Celestion loud -speaker, £3/10; 22m,
linen diaphragm and cabinet, 35/-; Kukoo cone unit,
£1.-Spink, 52, Brodrick.Rd., Wandsworth Common.

[7954
E XPERIMENTER'S Surplus. - Three Pye 20H.

chokes, 1 32 tapped; Lewcos coils, Q.A., Q.A.A.,
Q.S.P.; Ferranti A.F.5, A.F.5C; 4 Burndept anti
capacity D.P.-switches; Farley anti mobo R.C. coupler,
type M.H.; Ormond slow motion dial; -Benjamin 5 -pin
valve holder; Varley push-pull 2 ratio output choke;
Sterling slow motion condensers, 0.0005, 0.00035;
Gambrell tapped plug-in coils; McMichael neutralising
condensers; Dulvolcon volume controls, etc.; write full
list; all half list prim-Webb, 9, Cambridge Gardens,
Seven Kings, Essex. [7961
RADIO HOUSE, Huddersfield, issues the Relia-

bility Wireless Guide, which will be sent post
free upon request by Messrs. J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

EGENTONE AC. Eliminator, cost £4/19/6,.£3,.
- new; Amplion. B.A.2 L.S. unit, 15/ -;:Westinghouse
Metal rectifier, H.T.1, new, £2/15.
bEGENTONE Transformer to Suit, 20/-; B.T.H.- pick-up and tone arm, new, 35/-; 2 3.B. drum
controls, 10/- the 2, as new.-Box 4534, c/o The
Wireless World. [8011.
MAINS Transformer, 16/6; also Westingliouserec-

tifier, 11.T.3,. 16/6; Brown's loud -speaker unit,'
10/6.-95, Oswald Rd., Chorlton-cum-Hardy, Man-
chester. [8007'
P.M, 6D, 5/-; 2 P.M. 24 A, 17/- each, full emission

guaranteed; R.I. Hypermu, 15/-; Telsen Ace, 5/-;
Sifam mr/c foltmeter, 0-6, 0-120, 10/6; Igranic metal
rectifier, E.B.H.' 25/-; B.T.H. pick-up, arm and
volume control, 35/-.-356, Caledonian Rd., N.1. [7996
QALVAGE Stock, all sound. -6 Pye 150 H chokes,
ts, 8/- each. 4 Pye 2-5-1 transformers, 12/- each;
2 Pye tapped' output transformers, 10/- each; 10-4-
M.F. Hydra condensers, 500 A.C., 4/- each; 2 Ferranti
0-15 milliernmeters, 20/- each; 5 Varley push-pull
output transformers, 12/- each.-Franks, 42, St.
George's St., London, E.1.

WO Lotus 0.0005 Condensers, with drum Icl7i9a81s1,,10/6 each; Utility 0.0005 var., 5/-; Ormand
drum dial, 2/6; Westinghouse H.T.3 rectifier, 15/6.-
Orpin, 15, Chesterton Rd., North Kensington. [7974
EXPERIMENTER'S Surplus Stock for. Sale, guaran-

teed perfect and some not used.-R.I. Varley
heavy duty power transformer, 46/-; Eureka ditto,
240 volt, 25/-; B.T.H. electric gramophone motor
complete, new, 66/-; Ferranti A.F.5, 20/-; Ferranti
0.P.I., 14/-; A.F.3, 17/6; A.F.3c, 19/-; 2 Cyldon
L.M.L. 0.0005 variable, 7/6 each; Gecophone S.M.
0.0005, 10/-; 2 Hydra condensers, 4 mfd., 1,000 test,
5/6 each; T.C.C. 4 mfd., 800 test, 5/-; EverymanFour complete, less coils, £8; slow motion dials,
rheostats, etc., to be cleared cheap., --Pearson, 27,
Woodberry Grove, Finchley, N.12. Calmiage extra.

SLIGHTLY Used but Guaranteed Components -[7959,-
Parmeko mains transformer for 240 volts 50

cyCles, output 350 volts at 60 m.a., for U5 valve,
cost £3/5, sacrifice £1/7/6; Parmeko double choke,
100 m.a., £1/1, cost £2
T.B. Slow Motion Variables, 0.0005, 8/-; 2 0.0003s,

7/6 each; R.I. Varley H.F. choke, 5/6; T.C.C.
condensers, 800v. test, 2 6 mid. 8/6 each, 3 2 mid.

LI3/6eMacAhX Potential Divider, 3/-; Lewcos 6 -pin
aerirl coils, long and medium wave, 5/6 each;

3 Utility anti -capacity 2 -pole switches, 3/- each.
,THREE Compartment Screening Box amid Lid,

2Cin.x 7in. x 6in., 10/-; polished oak cabinet,
interior measurements 24x12x7, cost 50/- £1.
VALVES. -2- S625, 10/- each; P.M.6D, 5/6;, P 625,

8/ -;'carriage extra.
LOMAX,Devonshire Rd., Hasland, Chesterfield.

[7967
APPLEBY'S Bargains.

THE Following Slight Used Material is Offered
Subject to Sale; every article will be severely

tested before despatch, and guaranteed in workable
condition; items are nett cash and carriage paid in
Great Britain.

ESIDUE of Transformers.-Ferranti A.F.5, 19/6
-ILL each; Ferranti- A.F.3, Marconi Ideal, R.I.
Straight Line, Mullard Permacore, Phillips, all one
price, 14/- each, limited number.
RESIDUE of Pick-ups.-Woodroffe, 45/-, 35/- and

25/- each; R.I. Varley, 25/-, 20/- each; Brown,
best model 45/-, 30/- each, prices depending upon
condition; smaller -Brown, Igranic Phonovox, Amplion
Vivavox, G.E.C., Burndept, all one price, 14/- each,
limited number; Blue Spot and arm, 27/6; B.T.H.
and arm (straight), 32/-; arms, Raytrak, 19/6;
Watmel, 4/9.
NOW.-Send now; many clients were disappointed

by material having been sold previous to their
application for goods lately.
A PPLEBY'S, Number Forty-four, Chapel St., Mary-

lebone,, N.W.1 (4 minutes from Oxford St., Lon-
don). [0316
YOUR Old -Components Taken in Part Payment for

Latest Type; see our advert. in column
Receivers for Sale.-Scientific Development Co., 51,
1 ishergate, Preston. [0228

writing to advertisers, will ensure prompt attention. A44
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BABY JUNIOR
21-" - 2/4

BABY

3" - 2/6
STANDARD

4" - 2/9
In Black or Brown.

"ISO"
DIALS

" " Dials have a definite
grip. They do not slip.

ISOMONA 70
PRECISION
SIZE PRICE4/.
HAW&Co.Ltd.
20, CHEAPSIDE,

London, E.C.2.
Y 9310.

hioleDistributorsior
"`Iso " Products,
Cone Units, Trans.
raiment Chokes,
Condensers. Trickle
Chargers, Minh],
to., etc.

Permanent Magnets
for

Construction of Moving Coil
Loudspeakers.

As specified in " Wireless World." Jan. 15th.

VENTS

£4.0.0
including cylinder for coil former and screws.
In 35% Cobalt Steel, 8,000 lines per

square cm. in 1'. mm. gap.
Cradle and other parts necessary to complete

Loudspeaker, £1 extra.

A. M. E. SHERWOOD,
150, King's Cross Rd., London, W.C.1.

'Phone : Clerkenwell 8552.

A45 Adocrtisements for "

Components, Etc., for Sale.-Contd.
TITAN Coil, clew, 9/-; Blue Spot, adjustable, un-

used, 17/6; Minor chassis, 8/6; 75 -henry choke,
40 m.a., new, 12/6; 2 Utility drum dial, 0.0005, un-
used, 7/9; 2 sets McMichael transformers, 80-7000
meters hardly used £2 lot or 4/- each; numerous
other components both used and new, lists on request.
-Heaton, 42, Green Lane, Thornton Heath, Surrey.
A RADIO -GRAMOPHONE Manufacturing ConVp9an93yy

in voluntary liquidation).-Parts offered for sale by
Order of the Liquidator. Fixed condensers: Dubilier
0.001, 0.002, 0.005, 0.0005, 0.0003, each 6d. Variable
condensers: Burton 0.0005 and 0.00025, 2/- and 1/6;
Ormond 0.0005, 5/-; pair of Gyldon 0.0005, drum
control, 9/-; Formo 0.0005, 2/-; Brandes 0.9005, 5/-.
Chokes: 1LP., Varley, Climax, Watmel, Woodfull and
Dubilier, 3/6, 3/-, 9d., 6c1. and 1/9 respectively. Coils:
Cosmos A.N.P. coils, 2/6; British General, 2/6. Dials:
Igranic Indigraph and Kurz-Kasch, 2/- each. Eli-
minators: Marconiphone D.C.2, 15/-; Cosmos L.T.,
10/-; Benjamin A.C., 30/-; and R.I. Varley A.C.,
30/-; Milliard arid leaks: 0.1, 0.25, 0.5, 1 and 5
meg., each 3d. Garrard double and single spring
motors, 17/6 and 12/6 respectively. Pick-ups: Detex,
Loewe, Bun:Klein, and Varley, 3/6, 5/-, 9/-, and 12/6
respectively. Resistances:100,000 ohms anode, 9d.
Switches: Wearite D.P.D.T-, push-pull, 1 Lotus
D.P.D.T., push-pull, 1/-; Wearite 2-4- and 8 -pole lever,
1/9 and 2/6 respectively. Transformers: Telsen Ace,
2/-' Ferranti 0.P.60, O.P.4C, and A.F.5C, 5/-, 12/6
and 15/- respectively; G.E.C. 4: 1, 7/6; Met -Vick
mains filament transformer, 7/6; Marconiplione, model
C, 10/-; McMichael, Nos. 1 and 3, semi-aperiodic, 1/ -
each; various tone arms, 1/6; Watmel pick-up arm,
2/-. R.C. Units: Polar and Cosmos, 1/6 and 3/-;
Alareouiphone volume controls, 2 /-. Valve ' holders:
Precision and lgranic, 6d. Alpha and Cason, 3d.
Carter potentiometers, 3, 10', 30 and 400 ohms, 1/3
each; Detest portable turntable, 2/-. Valves: Osram,
D.E.H.410, D.E.L.410, D.E.5A, D.E.5B, D.E.8 ILE.,
11.L.8, H8, and P8, each 51-; M5.4 and S8, 10/-;
Mallard, P.M.1 H.F., P.M.1 L.F., P.M.2, P.111.3,
P.M.6, each 5/-; P.M.22, P31.24, and P.M.26, each
I0/-; Six -Sixty, S.S.10, S.S.2a C.F., 8.S.2a 11.P.,
S.S.6075, each 3/6; Cossor 410 R.C. and 610 P, each
4/-; Echswan 5E225, 10/-; Mazda B11, 5/-. Loud-
speakers: Mullard P.M., 12/6; National Cone, 5/-;
Six -Sixty cone, 5/-; Magnavox moving coil, D180, BS,
and 1)7, 70/-; corner fitments for loud -speakers, in
mahogany and oak, opening and closing cabinets,
polished, 30/- each, See display advertisement in these
pages.-Liquidator, Reproduction, Ltd. (in Voluntary
Liquidation), 5, Dysart St., Wilson St., E.C.2. [8019

MISCELLANEOUS.
ALEXANDER BLACK.
PLEASE Note New Address.

THE Original Wireless Doctor, will cell (London and
Home Counties) and cure your set.

CONSULTATIONS by Appointment Without Obliga-
tion. sets installed, maintained, and brought up

to date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc-
tion specialist.
55, ]!,bury St., Victoria, SAVA. Sloane 1655.

10277
jr ASY Paym.onG supply, by easy payments,

TRANSFORMER REPAIR CO.,
Dept. W.,

lks,,g14, High Street, Colliers Wood, London, S.W.19A

The
-THE BEST VALti

66 0111

Ask your local Dealer to show you t
condenser. It has a capacity of
well built and well finished, and
absolutely smooth reaction at all r
scale. Put the best into your sei
get the best results-always ask f(
the Guaranteed Wireless Compon

WILKINS &WRIGHT
HOLYHEADPD S BIRMINIicha

111111111111111111MISINNIMININIMINIIIMMII

1 Z
That sums up the TRIX. Fixed Condenser in the
briefest manner! Ilundred.per-cent Throughout and
right down to the brass terminals-hundred-per-cent.:
100% real ruby mica insulation. 100% genuine
COPPER Foil. 100% Trixite moulded casing. And
100% performance every time 1 You'll appreciate this
fine component. net merely because it is in price
but becau-e it is so high in quality.

FIXED
CONDENSERS

*4004,
//w

ERIC." LEVER
(TRIX) LTD.,

8-9, Clerkeawell Green,
London, E.C.1.

'Phone :
Clerkenwell

3014'5.

-1ff w

THE PILOT
SWITCH

A Power Switch for all uses,
Mains Sets, Eliminators, etc.
Handles 3 amperes at 220 volts.
Supplied with black 'or brown
Bakelite knob, or with lever and
"on and off " plate.

Retail Price 2/6

USE PILOT COMPONENTS
Write for Catalogues to:-

THOMAS A. ROWLEY, LTD.,
59 Skinner Lane, Birmingham.
Sole Agents for Great Britain and Ireland
for all lines manufactured by The Pilot Radio
& Tube Corporation of New York.
West of England Distributors:-.F. BURRIS
& SONS, 7 to 16, Redcliffe Street, Bristol.

IV reles§s World" (ire only, accebted from firms webilieve be thoroughly reliable.
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Repairs.-Contd.
TWELVE Months' Guarantee Accompanies all our

Repairs; any make of L.F. transformer, head-
phones,- or loud -speaker repaired and despatched within
48 hours; 4/- post free; don't discard if burnt out;
terms to trade. -Transformer Repair Co., (Dept. W.;,
214, High St., Colliers Wood, S W.19. [0011

WANTED.
WANTED, 210 A.C. Megavox eliminator, also

trickle charger. -Newman, 15, Lancaster Rd.,
NI W.3. [7958
" TXT.W." Record III, or cabinet and parts for same.

F F -W., 1, Eversfield Rd., Kew Gardens.
'Phone: Richmond 2035. [7940
IXTANTED, rotary converter, 30-50 volts D.C. to

300-400 volts D.C. output, 150 milhamp.-Box
4535, cio The Wireless World. [8006F-9.ERNTI Exponential Speaker, Amplion Lion chas-

sis, Mareoniphone 6-1 or 8-1 Ideal transformer,"
exchange for above, or sell 2 A.J.5 frame aerials, H.
and L wave, Fellows A.C. charger, P.M.12, P.M.24,
unused. 2 Ormond drum dials.-Bruerton, 100, Temple
Rd.; Willenhall, Staffs. [7984

EXCHANGE.
YOTIR Old Apparatus Taken in Part Payment for

Latest Type; see our advert. in column
Receivers for Sale. -Scientific Development. Co. 51,
Fishergate. Preston. =. [0230

FINANCIAL 'PARTNERSHIPS.
WELT, Established and Successful Radio Accessory

Manufacturer in London has a vacancy for a
partner with capital up to £1,000; meeting by appoint-
ment -Box 4521, c/o The Wireless World. [7964

SITUATIONS VACANT.
lignADIO Operators Required, with first class installa-
FA, ton and maintenance experience in C.W. and pre-
ferably short wave work; applicants to give full in-
formation in the following order; (1) Name, age, quali-
fications, etc., (2) details C.W. experience, (3) short
wave experience. -Write in confidence to T., Box 4509,
c/o The Wireless World. [7951
WELL Educated Junior Assistant for Radio Labera-

tory, north of London, capable of taking
measurements, calculating results, and typing own
records; general scientific and engineering knowledge,
musical ear desirable. -Full details to Box 4524, c/o
The Wireless World. [7966
IMPROVER Wanted, with knowledge of set designing

and practical experience in component manufac-
ture; able to turn and keep drilling machines, etc., in
workshop in repair; S.E. district; state salary. -Box
4463, c/o The Wireless World. [7926
1)1p1 ADIO Mechanic Required, must possess advanced
-1.1, practical and theoretical knowledge and be busi-
nesslike and efficient worker; state age, salary, and ex-
perience. -Box 4483, c/o The Wireless World. [7934
YOUNG Man Required, qualified to be technical

assistant in the mains receiver department of a
Sheffield wireless manufacturer.
D0 Not Apply Unless You Are Fully Qualified, by

present or past experience and training, to make
a success of the position offered. -Box 4529, c/o The
Wireless World. [7997

EPRESENTATIVES (whole time) Wanted for
-FL Wireless Components and Sets (only those with
first class wireless sales experience entertained); ap-
pointments to be on salary basis plus commission. -
Apply, with full details regarding wireless sales experi-
ence whether you can drive a car, minimum remunera-
tion required, age, and which territory preferred or
where best known, Box 4530, c/o The Wireless World.

[7998
QERVICE Engineer Required by Leading Radio
k3 Manufacturers, with knowledge of modern in-
struments, including mains apparatus.- Write, stating
age, qualifications, and salary required, to Box 4537,
c/o The Wireless World. [8002
SEVERAL Vacancies Exist for Young Men, aged

21-26, who have "a good theoretical knowledge of
electrical engineering (light current), preference given
to those who have taken a course at some recognised
technical college, good prospects for 'successful, candi-
dates. -Call, or write, stating age and full details of
training or experience to. Standard Telephones and Cables,
Ltd., Employment Dept., Aerodrome Rd., Colindale,
N.W.9. [7979
QALESMAN and Service Manager Required for
1.3 Prominent Music House in Glasgow, must be
thoroughly capable, 'of good presence, and with up-to-date
knowledge of installation and trouble tracing in modern
mains operated screened grid radio gramophone and
receivers. -Apply (in writing only) in first instance, to
J. M., do Charles 1V1cDowall, Advertising, 50, Welling-
ton St., Glasgow, 0.2.
TTJNIOR Technical Correspondent Required byE7S9e6rs-t, vice Department of Well Established Wireless

Manufacturers, 20 miles from London, principal work
consists of solving difficulties encountered by home, con-
stiuctors by correspondenee.-Write, giving full details,
age, salary required and experience, if any, to Box
550, c/o Pool's Advertising Service, 180, Fleet St.
E.0.4. [8018

SITUATIONS WANTED.
"VOTING Man, X28, first class P.M.G., 3 years' sea

experience, and previously 8 years' accountancy,
good knowledge wireless, seeks situation, any kind.-
Box 4531, c/o The Wireless World. - [7999
MAN, 21, ,seeks position laboratory assistant, sound

knowledge radio; neat bench worker, D.O. ex
perienoe, references. -Box 4541, c/o The Wireless World.

[8013

mention of " The' Wirelesi

6 RHAPSODY.TWIN "
RADIO - GRAMOPHONE CABINETS

Size 3ft. rrins. rft. bins. x Sins.

Finest Quality, 3 doors in front, 3 on top.

Loud Speaker. Figured OAK 69/6Centre compartment for

Polished, Four Guineas. 2aeking 5;-.
Free en Rail.

Walnut £5 . 15, polished.
THE LIQUIDATOR, REPRODUCTION LTD.,

5, DYSART ST., E.C.2.
Also the following compkted "Mains " models :-
" Full Grand" (list 4136 . 0), £58. "Salon Grand"
(list '16.5), £45.
Separate Components, see line insertion these pages.

pORTSMOUTH MUNICIPAL COLLEGE.

Principal ; L. B. Benny, M.A.
ELECTRICAL ENGINEERING DEPARTMENT.

Radio Telegraphy Section.

Required IMMEDIATELY, a Full -Time Lecturer to
take charge of the Training of Wireless Operators for
the Postmaster -General's certificate. The work has
been carried on for many years, and includes both
f ull-time day- and part-time evening courses.

Salary on the male 2186-12-5384, according
to experience, subject to deduction of 5% under
Teachers' Superannuation Act.

Application should be made. without delay, to the
undersigned, giving earliest date at which duties can
be entered upon. No form of application is 'Pre-
scribed.

H: E. CURTIS,
Secretary.

Offices for Higher Education,
The Municipal College,

Portsmouth.

THE QUALITY HOUSE.
PERSEUS MFG., CO., LTD. (Dept. W.W.),
BRANSTONE- RD., BURTON -ON -TRENT.

Order Your

1930 " EVERYMAN FOUR "
Metal Cabinet as described in " Wireless World,"

January 1st, 1930.

Eaton metal cabinet, with'four screened compartments.
Delivery from Stock,

4616 each; Without Woodwork 35?.
Metal Cabinets for all "Wireless World " Sets in stock.

Finished crystalline Brown, Black or Blue,
Trade Enquiries invited.

Samuel Eaton & Sons (Manufacturers of Lighting Goods),
66/72, Barr Street, Birmingham.

World," when

Situations Wanted,-Contd.
Sc. (28), 5 years' experience, mainly research,B transmission and reception, experienced studio

technique and land line transmissions, requires situa-
tion, research preferred.- -Box 4536, c/o The Wireless
World. [8001
YOUNG Man, 22, first class P.M.G. certificate, ex-

perience. electrical and mechanical engineering,
amplifier work, seeks situation with wireless, valve,
gramophone, or sound picture firm; fluent German;
references. -Box 4540, c/o The Wireless World. [8012

BOOKS, INSTRUCTION, ETC.
"WET H.T. Batteries are now a proved success; write

for new illustrated booklet, giving cost and method
of building and maintaining free; mention Paper. -
Taylor, 57, Studley Rd.. Stockwell. London. [0077
STEP by Step Wireless; a complete course of the

theory of electricity in relation to the practical
design of wirellks apparatus, eliminators, circuits, etc.,
with extracts from a designer's notebook, giving up-to-
date practical application; issued weekly; send 1/- p.o.
for first 4 weeks. -Clifford Pressland,
Dept. W.W., Hampton -on -Thames. [0195
FREE: Inventor's Guide on Patents. -T. A A., 253

(WI. Gray's Inn Rd., London. W C.1 [6373
AN Introduction to Wireless Telegraphy and Tele-

phony, by Professor J. A. Fleming, 4LA., D.Sc.-
Ala interesting account of the principles of wireless tele-
graphy and telephony for the listener -in and wireless
experimenter; 3/6 net, of booksellers, or Pitman's,
Parker St., Kingsway, London, W.C.2. [7071
" IRELESS WORLD," 1927-28-29; any offers.-

, F Forrest, 1, Mount Ay., Eccleshill, Bradford.
[7991

THE LAST WORD

IN SAFETY

Fit the new Belling Lee
fuse to Belling Lee Wan-
der Plugs, Spade or Pin
Terminals, or Plugs and
Sockets, and give utmost
safety to your valves and Showing the Bel Mg Lee.
Components. Fuse fitted in a Belies
Fuse, with adaptor Lee Wander PM .

Price 11- Price complete 1/4
Ask your dealer, or send to es, for Belling

Spare Fuse 6d. Lee Handbook, Radio Connections.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling I, Lee, Ltd., Queensugy Works, Ponders End, Middx.

00 HUSIAST,serE,INTDFOR IT/
Send 3d. in stamps for this
56 -page Catalogue. Scores of
Ready to assemble Wire-
less Cabinets and Special

Osborn Offers.
CHAS. A. OSBORN (Dept. W.W.),
The Regent Works, Arlington Street, London, N.1,
Telephone: Clerkenevell6093. Open to 7.30 p.m. Saturdays 4.30 p.m.
And at 21, ESSEX ROAD, ISLINGTON, N.1. Open until 8 p.m.
9 p.m. SATURDAYS. 'Phone. Clerkemvell 0614.

FOREIGN LISTENERS 4 Set of 6 Coils .. .. 37/6
SCREENING BOXES .. 5/- each ; 19/- set.
RECORD Ill Coils 35/- set. KILO-MAG 4 Coils 33/ -set.
1930 EVERYMAN Coils..42/6 set. METAL BOXES -
4 Compartments.. 32,8 Complete Cabinets..45/-
W.W. KIT SET Coils and Switches, mounted .. 37/6
Metal Boxes .. 27/6 Complete Cabinets .. 35/-
8.G. Short Wave 3 Set 4 Coils .. 20/ -
SEND ALL YOUR ENQUIRIES. TRADE SUPPLIED.
A. T. STOTT, la, Duke St., ROCHDALE.

(Late 63, Syke Road,)

writing to advertisers, will ensure prompt attention. A46
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Control
is everything

IHNI11

Our 193o 4th Edition of the
"Great Voice" booklet tells
you all about Centralab
Volume Controls and their
uses. This 68 -page book-
let contains numerous dia-
grams and information of
paramount importance to
all constructors of radio
sets, gramophones, etc.
Send 6d. in stamps for
postage.

1111111111

Your radio or electrical gramophone
must carry on every time you snap on
the switch. Your volume control must
function smoothly, easily-consistently
if you wish to be rewarded with perfect
reproduction. No radio is perfect un-
less it is Centralab equipped. Centralab
Modulators and Potentiometers are
used as standard by all the leading
manufacturer-this is an insurance
of supreme quality.

POTENTIOMETERS.
Type P. 109 0-200 ob:ns.

P. rro 0-40o
P. III 0-2,000

212 0-10,000
P. 050 0-50,000
P. roo o-foo,000
MODULATORS.

M. 250 0-250,000
M. 500 0-500,000

All 10/6 each.
THE ROTHERMEL CORPORATION LTD.,

24, Maddox Street, London, W,1.
'Phone : MAYFAIR 0578/9.

Fit the

DUBILIER
long -life

BATTERY

Other
Voltages
Available.
Dubilier Condenser Co. (1925),

66 Volts
1'9

BRITISH MADE

and improve
the quality

of your
reception

Ask your
dealer for
a copy of

the
Dubili or
Booklet -

A Bit
about a
Battery."

Ltd., Ducon Works, Victoria Road, North Acton,
London, W.3.

Cleaver B2

Electrically

METAL CABINETS
Complete with Base for 1930 Everyman
Four, New Kilomag Four, and W.W.

Record III. Jacobean Finish.
TERMS . CASH price 57/6.WITH ORDER

RIGBY & WOOLFENDEN SHEET METAL
WORKERS,

MILNROW RD., ROCHDALE.

F REPAIRS
Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS-TWELVE MONTHS' GUARANTEE
with each repair. dli. Post Free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.,
kij.)14, High Street, Colliers Wood, London, S.W.19

BERCLIF
" EVERYMAN FOUR " CONVERSION
L.W. COILS AND BASES .. .. 34/6
CONVERSION S.W. COILS .. .. 10/6

Particulars and detail prices post free. TRADE SUPPLIED.

SIMMONDS BROS.,.
SHIRELAND ROAD, SMETHWICK.

A47

The
16 " Differential

-THE BEST VALUE IN ITS CLASS
Ask your local Dealer to show you this"Utility"
condenser. It has a capacity of '0001 mfd., is
well built and well finished, and it provides
absolutely smooth reaction at all points of the
scale. Put the best into your set and you'll
get the best results-always ask for " Utility "
the Guaranteed Wireless Components.

WILKINS &WRIGHT LT2
HOLYHEAD R9 kilia BIRMINGHAM

WRITE
FOR THE
"Utility"

LIST
POST FREE

Advertisements for " The Iffireless World" are only accehted from firms we believe to be thoroughly reliable.
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HAVE YOU
ELECTRIC LIGHT ?

H.T. from £2.17.
(complete)

n1 i - NO R 410 giT.E.r2'7..WEST

Tannoy mains units act like
the electric light, no moving
parts or valves to break,
simply connect to your
present set and "switch on."
They are always constant,
providing more volume. No
more expense of renewals .
no more batteries running
down . . . perfect H.T. and

6 L.T. from £2 - 12 - 6L.T. for ever. (complete)

THE TULSEMERE MFG. CO.
1 7 DALTO

BE SURE OF YOUR
PANEL

EBONITE IS
GENUINE

Tested to 104,000 volts.
USE THE PRIZE WINNING
LOW LOSS FORMER.

LOOK FOR TRADE MARK.
Write for Handbook on Windings and Circuits, Post Free 4d.

THE BRITISH EBONITE CO., LTD., HANWELL, LONDON, W.7.

High-grade
QUEEN ANNE STYLE
FIGURED OAK CABINET
Height 3 ft. 3 ins. Depth I ft. 3 ins -
For Panels up to 21 ins. x 7 ins.

Baseboards up to I I ins.

£5.5.0
Carriage Paid.

Prices of other sizes in proportion.

Manufacturer of all types of wire-
less cabinets and furniture of every
description. Illustrated lists free.

GILBERT,
CABINET MAKER,

SWINDON.
Estimates Free. Estd. 1866.

GILMAN THE

fhe NEW
adjustable

back plate for per-
fect centering of
any unit.

LOUDSPEAKER CHASSIS
A completely assembled cone floated on
felt in a highly polished aluminium casting.
It incorporates our NEW adjustable unit
fixing plate, ensuring the correct centering
of the unit reed in cone. EXCLUSIVE TO
GILMAN CHASSIS. Plates can be supplied
to fit any make of unit in the World.
Power Model, 18" 22/6

Ask for a GILMAN chassfsl
If your dealer cannot supply
write direct to :

J. S. OILMAN & CO.,
63, Basingha'l Street,

London, E.C.2.
'Phone: Metropolitan 9892.

11111=MMIMMIIIIMMIll

HEAYBERD
ELIMINATOR COMPONENTS
Immediate delivery from stock of
Heayber'd mains transformers,
filter chokes, metal rectifiers,
condensers, rectifier valves, and
resistances.

Lists and diagrams free.

F. C. HEAYBERD & CO., 10, Finsbury St., E.C.2.

L[ISEHllik9
POSITIVE GRIP TERMINALS

(Patent 245,5861
Maintain their lead established five years
since, and are acclaimed by the keen Radio
experimenter as the ideal terminal. There is
one for all radio connections. Write for
descriptive leaflet. It's sent free to all
"W.W." readers.
Plugs and Sockets with 2 nuts dd.
Spade Ends ad.
Standard Wander Plugs 2d.
Chubby Wander Plugs, for portable sets 2d.
Pin Ends 2.1.
All Mains Socket awl Plug 13,1

Don't forget Pos. Grips overcome unsightly
frayed ends to leads. What a boon I

THE LISENIN WIRELESS COMPANY, SLOUGH, BUCKS.

Mention of " The Wireless World," when writing to advertisers, will ensure brombt attention. A48
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BAYLISS ROTARY CONVERTER

A.C. from D.C.
Load 400 Watts.

ANY Input.
ANY Output.

PRICE

E12 . 10 . 0
Delivery
from Stock.

William Bayliss Ltd.
Sheepcote Street

BIRMINGHAM
Telephone:
Mid 1409.

Telegrams:
'Drawbench, B'ham."

CINEERSICant we
get together(
All we ask is the chance
to prove that you can
earn £300, £400, £500per year or more. Other

S. men are doing it, and you can
do the same.

01 We have an unrivalled and world-wide organisation,
waiting to help you whether you be novice or expert.
If you wish for something more than a "bread and
butter" job you owe it to yourself to investigate

S
"1

our Service.
Our handbook "Engineering Opportunities"
has pointed the way to better things to over
20,000 of your fellows. It contains details of
A.M.I.Mech.E., A.M.I.E.E., A.M.I.C.E.,
4.M.I.A.E., A.M.I.Struct.E., London Matric.,

IC. & G., G.P.O.. etc., Exams., outlines home
study courses in all branches of Electrical,
Mechanical, Motor and Wireless Engineer-/ ing, and explains our unique guarantee of

PASS-NO FEE.
In aBrilliant Foreword Prof. A. M. Low shows clearly the chances you are missing.

" Engineering Opportunities " and our advice are quite FREE.
Don't neglect this offer-give vent to that " upward urge and send
a postcard NOW, stating Branch, Post or Exam. which interests you.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.1.

Wireless constructors prefer a Trolitax panel because
t. Trolitax gives perfect insulation.
2. Trolitax can be relied upon in all circumstances.
3. Trolitax offers a choice of handsome designs

including some new wood finishes.
Ask to see the new screened panel. Trolitax with
a metal back sprayed on-something entirely new !

c1ROLL TAX
F. A. HUGHES & CO., LIMITED,
204-6, Great Portland St., London, W. PAZ 4=.'"
Distributors for Northern England, Scotland and North Wales:
H. C. Rawson (Sheffield and London) Ltd., too, London Road,
Sheffield. 'Phone: Sheffield z6006. 22, St. Mary's Parsonage,
Manchester. 'Phone: Manchester City 3329.

Advertise»ients for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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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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IMANCJIEITCR.

_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
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/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.



8 ADVERTISEMENTS. THE WIRELESS WORLD JANUARY 29TH, 1930.

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.



12 ADVERTISENIFNTS.

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.

Editor : HUGH S. POCOCK.
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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,

A 14
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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
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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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Size versus Efficiency of Small Coils.-
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.
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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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Fig. 7.-Resonance curve of 1, 2, 3 and 4 tuned circuits, using
2in. coil at 550 metres.

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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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.
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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 -

A 23

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
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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

A 25

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
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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 !)

121

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



JANUARY 29th, 193o. WATd.®00
W©Tild

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,
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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



"4 Wfinilmo
MEM

Wireless Theory Simplified.-
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

1.5

10

05

0

v-

R.G.D.
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Cl CO C  r, CO 0) 0 0 0 C 0 0
r-- CO
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Voltage output characteristic of the R.G.D. pick-up and tone arm.
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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.
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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
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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,

JANUARY 29th, 193o.

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.

A37

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.



130 .

.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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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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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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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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