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RUSSELL-SHAW, 
L38, Great James Street, Bedford Row, W.C.1. 

'Phone: Cent. 4209. Works: BERRY STREET. 'Crams: Naduram, Manchester 

SPECIAL TERMS TO THE TRADE 

THESWIRELESS CRYSTAL OF TO-DAY AND THi FUTURE 

"HERTZITE!' 
SIMPLE TO USE. N.O BATTERY REQUIRED 

Price 2/6 post free 
Mounted in our Patent Detector, 5/9, post free 

See you get our 'jflertzite" and not some substitute 

We can give the best Wholesäle Terms for all Crystals 

BRITISH VALVES:-" R.M.R." (New Type), 15/.; "ORA" 15/. 
DOUBLE HEADPHONES, 4,000 ohms, 22/- post free 

For the same qualitj' as others,, our price 
- is lower, t 

¡ For the same price as others, our quality ¡ 
is better. t 

Our price list (3d. post free) will astound you. 
¡ The trade should write us. 
¡ MONEY BACK IF NOT ENTIRELY SATISFIED 

. _. 
J. L CARTWRIGHT & CO. (') 

Manufacturing Electrical and 1(adio Engineers 

130/132, London Road, MANCHESTER 
. 

. 

I 

New Showroo,ns: -Te1ejhone: - Branch Showroe,n: 
- 303, EUSTON ROAD, N.W.1. MUSEUM 1055 TWICKENHAM 

HEAD PHONES . .. 1.1 
Best Çua1ity 4;000 ohms, .1. 

¡ Double Receiver. Postage paid. 

INDUCTANCE COILS 
Wound with 24 S.W.G: EnaineUed 
Wire,_12" X 4", 12" X 3",12" X 3". Postage paid. .:J 

CRYSTAL DETECTOR 
Two-in-one Universal; Adjistable 

and Locking. .- 
: 
Postage pj 

-- : 4J1 packing a3,d postage free. 
New Price Sheets sen t free. Mail order only. 

-JÄCKSÖÑ-- 
7, BLAKE ROAD. FULHAM, LONDON, S.W.6. 

»'GREAT BRITAIN'S GREATEST WIRELESS STORE-4" 

U,.,..+..,,,,..,...., ,,,, 
8000 ohms Headreceivers @ 27/6 pair . 

4000 ohms Headreceivers @ 25/- pair 
: 140 ohms Headreceivers @ 23/6 p air 

QPECIAL OFFER of our . : 
L Standard 'Phones is still open, - 

but is subject to withdrawal after t 
the first 1000 havé been sold. - 

__._ 
-. . 

THERMIONIOTRIODE H 

the latest and best development 
01 the three electrode yalve. - 

RECTIFIES,OSCILLATES, - 

AMPLIFIES 
UniqueConstructionandHigh 
Amplification Characteristic. 

Filament current ö ampi at 
- 4 volts. Anode potential 130 volts. 

4 

r"----- 
Obtainable trom the patentees, ECONOMIC ELECTRIC 

Li-e., and all dealers in Wiress apparatus. -ivr-' " - 

Wholeaie enquiries should be sent to the pal- Ç - 

entees or to Mr. B. S. TYLER, 23b, Baiham Hill, I . .IIkrii 
London, S.W.11. IIII 

Head Office: 10,. FITZROY 
INFRINGES NO 

PATENTS I -' 
SQUARE, LONDON, W.1. illustration Full Size 

premises and get them at once. Think 
a what this means to you-you, perhaps, who 

have been waiting and are still waiting. 

Standard resist'ancé 4,000 ohms, double headgear with 
double headat raps, comfortable, highly efficient. 
and foolproof 

3!- per pair. 

Special Terms Lo Traders and deliveres 
that' will surprise you. 

, MITCHELLS Electrical & Wireless Ltd., 
Pontai' Addrein: McDermott Road, Peckham, S.E.15. 
Retail Address: 188, Ryi Lane, Peckham, S.E.l. 

( 'Phonea: New Croen 1540/1541. 
L 

u 

u 

. 

u 

u 

I ij-:-i 
i 

WHOLESALERS, RETAILERS 
and the PUBLIC, are requested - 

toTAKE NOTICE that this ad- - 
vertisement is to Introduce the 

F: PRICE 

E 
PRICE 

[ii 

15/- 15/- 
:.. 

- I 

- Are not a spasmodic production to meet 
a sudden demand, but have been on the 
market for over three months, and during 
this period 27,000 have been distributed 
to the trade, and consequently we have 
not been able to offer them direct to the 

u retail buyer. 

1,000 per wee/i are now available, and we announce 

DELIVERY FROM STOCK 
You post your order, or call at ouf 

u 

u 
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A Five-valve Receiving Set Made by Mr. R. Horrocks, of Thornton Heath, Surrey. 

purposes. The set has been made at home 
by Mr. Horrocks and covers all wave- 
lengths from 300 to 25,000 metres. 

For short-wave working (300 to 2,600 

metres) a tuniog coil with ball reaction is 
used, twelve taps being taken off the coil. 
For long waves a series of basket coils are 
banked together and twelve taps in' all 
are taken frçm these. 

For the H.F. valves V.24's are usually 
employed, the remainder being Marconi 
Osram R " type. The filament resist- 
ances are of the Marconi pattern, being 
absolutely silent in working and allowing 
of a very fine adjustment. One L.F. 
valve may be cut out when desired by 
means of the switch shown in the 
rígiht-had corIçr. - . .. 

. 4 

transmitted the telephoñy can be heard 
plainly, if the loud-speaker and micro- 
phone ai in use, at a distance of more 
than 200 feet. Telephony within a radius 
of 350 miles ca be hearà, and Morse 
within approximately 3;500 miles. 

We congratilate Mr. Horrocks on süch 
a fine piece of amateur craftsmanship and 
on the excellent rsulfs he has obtained. 

THE five-valve set shown here consists The method of coupling on the high- The AT.C. is of oar MF. capacity, 
of two high-frequency valves, a de- frequency side is resistance-capacity, and and the fine-tuning condenser .000$ MF. 

tcctor valve, and two low-frequency is found to be remarkably efficient for The voltmeter on the left of the panel is 
valves, this combination, in the opinion of amateur telephony. The low-frequency for showing the accumulator voltage and 
its maker, Mr. R. Horrocks, a member of transformers and also the telephone trans- the ammeter on the right for registering 
the staff of Messrs. Vickers, Limited, former conform to the standard hedgehog the amount of current taken by the valves. - - 
beintr the most satisfactory for all general pattern. . When the Marconi concerts are being * 

i.J 
-.. 

:, -., 

tLH. ..H" - 

H, 
- ... - . - -- - 

L 
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A FIVE-VALVE REO IVING SET 
A Fine Amateur-made Set with Loud-speaker 
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Before you can put a value on advice 
about the reception of "wireless" you must 
know something of the circumstances 
under which such advice is given. For 
instance, if I lived, say, in the northern 
suburbs of London and, without inform- 
ing you of that fact, simply told you that 
I received very good telephony from 
Writtle without any critical adjustment, 

be heard easily in the daytime. 
In the evening Carnarvon, Bor- 
deaux, Lyons and Nauen corne in quite 
strong enough to give complete reception, 
and at night Annapolis, Tuckerton, New 
Brunswick, Darien and other high-power 
American stations are received very 
clearly. 

The circuit used for these results is 

u 

Diagram of Connections. 

other; B is the plate circuit loading in- - 

ductance; C and n are condensers, each 
having a capacity of .004 mfd. The grid 
condenser is made variable for critical 
adjustments and no grid leak is used, the 
valve being of the "soft" variety requir- 
ing 24 volts in the plate circuit. 

others round about will be unable to do 
so. There is nothing so annoying when 
receiving telephony as when someone 
starts radiating; in fact, on some occa- 
sions I have had to shut down altogether 
owing to this. I bçlieve that some people 
have no idea that they are interfering, 
but the knowledge of this should be quite 
sufficient to ensure that it does not occur. 

A Warning 
Those who are selfish enough not to watch 
this point should remember that they are 
liable to lose their licence. There are 
ways and means of. tracking down the 
culprits, and if people persist in this kind 
of thing I think 'the different wirelèss 
societies will have to take drastic 
measures. I have said rather a lot about 
this, for it is one of the. things that vilI 
determine whether the reception of tele- 
phony is going to be a uccess or not., 

Phenomenal Receiving Range 

jN the extreme.south of the South Island 
of New Zealand is the 30 kw. Tele- 

funken wireless station of Awarua (call 
sign VLB), whichwas erected in 1913 to 
ensure day and night com- 
munication between that place 
and Sydney, New South Wales, 
a distance of approximately 
1,25 miles. The aerial-of the 
umbrella type, consisting of 24 

wires-is supported by a tri- C 

angular-section steel lattice mast 
400 ft. high. At this station re- ______ 
markable Ii..ceiving results are 
obtained, using only a single- 
valve circuit. The powerful 
stations around Honolulu can 

shown in the diagram. In this A is a 

variometer consisting of two long coils 
wound in opposition and so constructed 
that one may slide completely within the 

The Oscillating Point 
The reception of telephony resembles 

that of weak "spark" in so far as it is 
necessary to get near to the oscillating 
point without actually reaching it. If you 
are close to a high-power station it should 
be easy to get good speech without 
.proaching dangerously near this point, 

en with one valve. On the other hand, 
if you wish to receive over long distances 
you will have to get almost on the oscillat- 
ing point, but on no account must your 
valve be oscillating. If ihi.s occurs,. not 
only will you be unable to receive, but 

switch on shortly before the time for Paris 
to commence. If, when they come on, 
you should get a note in your 'phones, 
without any hesitation loosen your react- 
ance coupling, for your valve is oscillat- 
ing. You may now tighten your reactance 
coupling very, very gradually as you 
approach the critical point. All being 
well, you should just be able to hear 

valve you have to get so near the 
oscillating point that you do occasionally 
start radiating, but as you only radiate for 
a fraction of a second, I think so much is 
permissible until you have had practice, 
when you should be able to get to the 
critical point without causing any inter- 
ference. HERBERT H. DYER. 

(To be concluded in our next number) 

I 
A Commercial Stàtion with a 

tion to try telephony. You should have 
been able to receive spark signals from 
Nauen (3,100 metres) and Karlsborg (2,500 
metres), which stations transmit at speci- 
fied times. If you have not yet heard 
them satisfactorily as clear musical flotes 
you should try to do so, otherwise it will 
be quite useless to attempt long-distance 
telephony. Try varying the voltage of 
your 6o-volt HT. battery, which should 
be provided with "tappings," until you 
find the best value for the particular valve 
you are using. 

from Writtle, io miles from Croydon, 
and 300 miles from Paris and The Hague. 

Start with Paris 

I coñsidr that the best tation to start 
with is Paris, which transmits' on 2,600 
metres between 6.xo 'andô.4o p.m. (B.S.T.) 
each -day except Saturdays and Sundays. 
From your previcnis experience you know 
the adjustment for 2,600 metres and the 
exact position of the reactance to be' just 
short of the oscillating point. Having 
made these adjustments very carefully, 

way, always being ready to loosen your 
reactance coupling should your valve start 
to oscillate. Having got the best adjust- 
ment of the condenser, tighten the coup- 
ling the least little bit at a time, making 
a note of the exact position. You will 
eventually arrive at the point where you 
get oscillation and must instantly loosen 
the coupling. You may then tighten the 
coupling again, stopping just short of this 
point. You should now be receiving about 
as well as is reasonably possible with the 
rough adjustments at hand. With one 

Telephony Reception on Single-valve Set-I 
Mr. H. H. Dyer, the first-prize winner in our first competition, here carries his competition essay a stage further. 

- Amateurs will benefit from the author's plain and practical instruction on the fuller use of his one-valve set. 

HAVING had experience of the recep- you might be led to expect similar results speech. If you do so, do not take your 
tion of spark signals with the single- although you are a hundred miles away. reactance adjustment too far, but try mov- 

valve set described in the article on Therefore, before going any further, I vill ing your aerial condenser ever so slightly 
page 170 of No. 9, you will be ip a posi- tell you that I am .roughly ioo miles to see if you can improve the speech that 
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t W IR ELE SS 
A coming feature of the horse 
is wireless furniture. The 
furniture of music-the instru 
ment case, the music stool. 
easels and cabinets for printed 
sheets, etc.-has been added 
to within living memory by the 
gramophone. cabinet, which 
frequently is an elaborate. 

costly piece. 

FURNITURE 

MATEURS might well follow the 
example of some of the leading 

wireless manufacturers in enclosing 
receiving apparatus in suitable pieces 
of furniture. 

For the people sho install a re- 
ceiver for the sole purpose of listen- 
ing to broadcast concerts and speech 
(and eventually such people will prob- 
ably form the majority of those inter- 
ested in wireless), the nightly act of 

H - 

- 

.1 

Now the wireless 
cabinet, and it will soon 
prove a necessity. A col- 
lection of wireless apparatus 
on a side table can look very 
unsightly. The article on 
this page is illustrated by 
photographs specially taken 
at the Central Hall Exhi- 

.bition, Westminster. 

*' 

t 

would be a built-in loud speaker in 
the upper part A frame aerial could 
be constructed either on the back of a 
door or on a special framework inside 
the cabinet, in which case the whole 
receiver would be really self-con- 
tained; but this is not recommended 
unless at least a three-valve amplifier 
is used. Otherwise two terminals for 
the aerial and earth must project in 
some inconspicuous position. 

k 
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I - 

bringing out from various di;awers EXAMPLES OF - 

WIRELESS FURNITURE 

- __i__ 1 -r 
Top-Wireless R- 

and cupboards pieces of apparatus and 
connecting them together will speedily 
cause loss of interest except to enthusiasts. 
The average person will want a self- 
contained receiver always ready for use 
and enclosed to keep dust off and to pre- 
vent damage to the instruments. 

Quite a number of pieces of furniture 
are suitable for the purpose, including 
roll-top desks, bureaux, china cabinets, 
gramophone cabinets, etc. For rooms 
which have furniture of a decided period 
-as Queen Anne, Jacobean, Chippendale, 
Sheraton-a- cabinet to match the sur- 
roundings can be easily adapted. It 
should contain the adjustable parts of the 
apparatus in a convenient position, the 
high- and low-tension batteries underneath 
or at the back, and a special -refiñement 

/ 

celving ao net In 
Jacobean Style. 

(Maker: R. Scruby) 

Left.-C up b o a rd 
Doors open, 
showing Batteries. 

Rig/lt.-t'anel Re. 
versed, showing 
Apparatus. 

Bottom. - Wireless 
Receiving Easel. 
(Makers Union 
Wireless Co.) 

Although a boxed-up set does not as 

a rule appeal to the experimenter, he 
will probably appreciate a cabinet set, 
especially when tired of temporary con- 
nections. - L. W. 

It is now officially announced that the 
supposed messages from Mars which were 
received by Senatore Marconi when cruis- 
ing in the Mediterranean were from 
Schenectady, the home of the General 
Electric Company. - - - 

u u u u ,u 

A wireless telephone exchange now in 
existence at the Croydon aerodrome 
(Waddon) enables the officer in charge of 
air traffic to keep in touch with machines 
on the Channel. 
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want to increase the sensitivity for Receving Set with its Own Frame Aerial. 
a particular wave-length.by increas- (Makers: Wireless Exp (oration Cororatio). 

before the wire is laid on them. An 
- improvement in this form of aerial 

Fig.2 

fact, combined with th& marked directionl 
effect associated with it, it affords great 

selectivity," that is, it possesses the 
quality of eliminating jamming; (3) it can 
be moved with ease to any part of the 
house or garden; and (4) there is no 
danger of it being carried away in high 
winds or tempestuous weather. As against 
these advantages there is the fact 
that it is much less "recepti're" 
than an open aerial. This means 
that in order to get - the same 
strength of signals as with the 
latter, a greater degree of ampli- 
fication is required . crystai re- 
ceivér, for instance, would be quite 
useless with a frame arial. At 
least two, preferably three, amplify- 
ing valves should be used in order 
to get good results. - 

In making a frame aerial one very 
important point should-be borne in 
mind. The sensitivity of a fraie 

aerial varies as the product of the 
-area of the frame and the number 
of turns of wire wound upon it. 
That is to say, by increasFng the 
size of the frame or the number of 
turns you increase its sensitivity. 
But it must not be forgotten that by 
increasing the number of turns (the 
length of your aerial wire) you also 
increase the wave-length of your 
aerial. This means that the longer 
the wave-length you aim at receiv- 
ing the more suitable will a frame 
aerial be. Another corollary from 
the same principle is that if you 

F. i 

increasing or decreasing the number of 
turns of wire. However, even this method 
is not very satisfactory. It is advisable, 
therefore, to make the biggest frame you 
can easily accommodate, and then ascer- 
tain by experiment the precise number of 
turns suitable for reception on whatever 
wave-length you wish to receive. 

horizontal board another cross-piece D of 
the same size is inserted through a tight. 
fitting hole in the pole. This lower cross- 
piece is also at right angles to the hori- 
zontal board (parallel to the top cross- 
piece), and is fitted with two tcrmínals 
frsm which leads are taken to the aerial 
and earth terminals of the receiver. 

A variable condenser is connected 
across these leads for thc. purpose 
of allowing fine tuning. Two extra 
pieces of wood E are used to sup- 
port the weight of the horizontal 
board. It will be noticed that at D 
some bunching of the wires will be 
inevitable owing to th ol)struction 
of the pole. This can be eased by 
cutting shallow slots in the pole 
with a fine saw, care being taken not 
to weaken the pole too much. For 
the purpose of keeping the vires in. 
place as they pass over the cross- 
pieces and the extremities of the 
horizontal hoard, it is advisable to 
cut small notches in each of the 
latter at equal distances apart. 

Great care must also be taken to 
preserve perfect insulation at these 
points. For this reason ipsulatd 
(copper) wire should be used : either 
enamelled or cotton-covered, prefer- 
ably the latter. \Vhichever kind of 
wire be used, however, its insulation 
is liable to be impaired at the corner 
bends. - To avoid this the cross- 
pieces and the ends of the horizcntal 
board should be covered with some 
insulating substance (ordinary ad- 

hesive "insulating tape" will do) 

are r (i) It is specially sensitive to one . time it is desired to receive on a different 
particular wave-length; () owing to this wave-length; so one must adopt means of 

Figs. ito 3.- 
- Details of 
Frame Aerials. 

C 

with the material resources and ingenuity 
at the disposal of each experimenter. For 
the guidance of those rhc have not yet 
essayed this task, however, two simple 
and useful forms of frame aerial will be 
described. 

Fig. s show's a frame made out of two 
long and four short pieces of wood. The 
centre-piece A is a 6-ft. pole of about 
2/ in. in diameter. It is pushed through 
a tight-fitting hole in the centre of a s-ft. 
length of board ii 6 in. wide and i in. 
thick. On the top of the vertical pole a 
cross-piece of wood C, 6 in. by i in. by 
i in., is screwed at right angles to the 
horizontal board. The distance from the 
top of the small cross-piece to the centre 
of the horizontal board is 2 ft. 6 in. At 
the same distance on the other side of the 

Mövab e Frame Aérial for Direction 
An Article to be Read in Conjunction with th Series Appearing in Nos. 10, 

F in i.ng 

l2and 15 

THERE is a considerable aiount of ex- ing the size (area) of your frame, you Provided the necessary conditions oft 
citemcnt to be obtained in operating must decrease the number of turns, insulation and symmetry (preferably a - 

with a movable-frame aerial. The advan- In practice, of course, it is not con- rectangle) are fulfilled, the actual design 
tages of a frame aerial for the amateUr venient to alter the size of a frame each of the frame is immatcial and vill vary 
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reduced in price, From 22/6 to 1 7/6 

Mullard Eadio\1e OE.Lf<: 
-. ClQybiook Road, Harninrsn'dth, W6. 

jllIIlIJjIlIIIIliIIIlIUIIlPlflhJiIHjJ Ill PIIHII111IIIUIIHPIIIIIUtI?,flt 

Confreicfors to Ii.MAdrnir& 

Wer OffiRqya1.irForoe & Post Offlee. 

Te1ephon: Codos: To1eqram: 
IIammersmifh3Z AC(5Ed) Rdiove1veHanunr Lotd 

iuuunnui 

\' 

Ob ,,., 

t.- t: 15/- each 

-. 

IMPORTANT NOTICE. 
The great demand for Mullard ORA Valves 
and other accessories has compelled us to 
open much larger works. A greatly 

creased output is-now available. 

The MULLARD "R" Valve is now 

/7. 

I 

IIt' 

I 

.-;- 

-.j_ X. 

i... -I 

f 

i 

f 

For receiving vocal and instrumental 
items you musts have 

MULLARÓ O R A Valves 
to get the best results. 

Osciflates-Rectifies--Aniplif les 

Specially recommended where good 
amplification is required. 

ir 

I 
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- No. 4 " Beaver" CRYSTAL SET - 35j- Spring, working in UalI and Socket Joint with Ebonite Thumb-piece-- E 
E Unassembled - Post Free \Vell finished Crystal Cup fitted with Side Screw-Two Special Terminals 

Complete with Splendid Tested and Guaranteed 40(0 ohm 'Phones, 57 ¡6 -Cannot be bought elsewhere for 616. E 

,BEAvER 
ELECTRICAL SUPPLY CO. 

Telephone: GERRARD 1900. 109, REGENT STREET, LONDON, W.1 
- Special Terms to Trade. All Cheques ana' 'Poilai Orders to be crossed London Joint City ana' Midland fanlc 

) i4JI FREE 
Every pair tested and 

guaranteed 

CO PLETE SETS (See bet Week's Advert.) 

No. i "Beaver" CRYSTAL SET -. 201- 
Unassembled Post Free 

No. 2"Béaver" CRYSTAL SET - 25/- 
Unassembled Post Free 

No.3 "Beaver" CRYSTAL SET - 27/6 
Assembled ready for wiring Post Free 

Complete wiLli Splendid Tested and Guaranteed 4C00 ohne 'Phones, 50J- - 

Price i oj- per Set, Post Free 

CRYSTAL DETECTOR 
- 4/ Post Free 

6 Splendid 
T Crystal Detector - '' ' Mounted on Ebonite 

JL' Consisting of Phosphor 

' '----- Bronze Standard, surmounted 
by Brass Aros and Detector 

Phone : Rigeni 5908. 'Grams: Ius?radio, Losd,n. 

Visit our Stand No. 37., All-British Wireless 
Exhibition, Horticultural Hall. Sept. 30 to Oct. 7. 

Victoria Rd., NORTH i'- 19, MORTIMER STREET I 
ACTON. LONDON, W.3. sG.6 vvNJ. LONDON, 

=j) - i 
H E A D P H O N E S 

THEbBEAVERsCOMPLETESETOF j 4000 Ohms total Resistance. CONDENSER PARTS \\/ Double Headband, -FoROOO5 M.F.-conlains :- j each Receiver 
- 

Detachable Instantaneously. 
. Ebonite sop and Bottom Plates, 30 Small Spacing Collars 

I Coil Spring 

E = 
Machined Bronze 

Guaranteed highly eftÇcient. IO Aluminium Moving Plates I Ebonite Knob, drilled and 
ç, i r, i i s.ornpiete witn '..ora ana reaciy 

Il Aluminium Fixed Plates 
i Square Centre Spindle 

screwfitted 
2 Brass Nuts for Centre 

E / for use. 3 Stay Rods, screwed both ends Spindle 
- 

I POST IO Large Spacing Collas 14 Small Nuts 

RADIÓ NSTRUMENTS LTD., 
Matin ging Director: Chief Designer: 

J. JoSEPH, M.I,E.It., W. A. APPLETOS, MEE., M.T.E.E., - 

Late Manager to Mr. H. W. Sulli- Late Admiralty Technical Research 
van. Ocer. 

ONLY ADDRESS, Works, Oces, Showrooms. 

12a, HYDE STREET, 
NEW OXFORD STREET, W.C.1. 

chasiog BROWN'S, yost shontd see 
"D" TYPE r that the statue BR WN is stamped 

on tite back of each ear-piece. 

62/- to 66j- IMPOJtTANTNOTICE.-W)enpnr- High 

Resistance 

Resistance Low 
48/- IN UNIVERSAL USE. AS 

mgu Resistance SUPPLIED TO IRITISH, 
52/- ALLIED AND FOREIGN 

GO VERNMENTS. 
(A bore Prices hid ude Cords.) 

Vjsit our Stand, ¡Vo. 43, All-British Wireless Exhibition, 
Horticultora! Hall September 30 to October 7 

ILLUSTRATED CATALOGUES POST FREE 

Head Office R Wo,ks- _----.._. Loedcn Showrocm: 

PUBLIC ANNOUNCEMENT 

ACOMPLIMENT has been paid to Messrs RADIO 

INSTRUMENTS LTD. by a new \Jireless Com- 

pany, who have practically copied our designs irs 

iheTr entirety, and are now placing on the market 

instruments almost exactly similar to our own irs external 

appearance. Intending purchasers of our instruments should 

therefore exercise the greatest caution when purchasing same 

A RECEIVING SET WITHOUT 'PHONES 
IS LIKE A SHIP WITHOUT A RUDDER 

The "Brown" super-Sensitive Telephones 
nihese Telephones are unquestionably the clearest and most sensitive made, 
and, consequently, increase the distance over which wireless can be heard. 
BROWN'S are recognised as the most comfortable to wear, due to their 
extreme lightness in weight and adaptable adjustment. There is no wire- 
less head 'phones in the world to compare with BROWN'S. 

Wireless Instruments and psrt 
manufaeturrd by sud bearing lisa 
name"BROWN "can ptill be bought 
'vitti absolute conildence its tieir 
quality, value, and efficiency, because 
throughout this period of incres-Ing 
wireleas actl'ity S. G. BROWN, 
Ltd., have aisely refused to lower Resistanc 
their high standard of uslity. 
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bèen gne into becíuse the practical diffi- frames, etc., was obtained, he milling 
culties involved render it outside the scope being about 40 to the inch. This was 
of the experiments of e wireless amateur secured to the edge of the turntable by 
at present. M. E. means of solder every few inchs. It will 

- 
- be seen that this gives about x,000 mill- 

ings to the entire circumference. 
Ask " Amateur- Wireless" to send you a The felt vas removed from the turn- 

list of practical bcoks. Snt gratis and post free. table stop and a thin piece of springy 

by means of the motor speed regulator. 
Set at 30 to the minute, the necessary 500 

interruptions per second can be obtained. 
The motor gives aboùt 3Qo revolutions, a 
i-uñ of about ten minutes to one winding. 

The tension of the copper tongue can 
also be nicely adjusted by means of the 
turntable stop. - F. -B. R. 

I. 

a good opportunity for winding a good- 
sized frame aerial. Or, again, if you find 
that one of the walls of your room runs 
in a line with a broadcasting station, you 
have an ideal .chance for winding a frame 
aerial on four good vall-plugs! 

As a last word of advice, keep your 
frame aerial and receiving gear as far re- 
moved as possible from telephone wires 
and electric mains, etc. Also keep them at 
east a couple of feet above the ground. 
The question of making an outdoor direc- 
tional ("balanced ") aerial system has not 

be used as a tikker by allowing one vire 
to rub lightly against the turntable. The 
writer having tried this method, which did 
not prove very satisfactory owing to the 
difficulty of obtaining a steady make-and- 
break, has fitted up the fol!.zwing improve: 
ment: 

An old single-spring motor gramophone 
was available, having a turntable of about 
$ in. in diameter, the circumference there- 
fore being about in. 

A length of thin copper-milled strip, 
Çch as is used for ornamenting photo 

table revolved. 
In order to make a good connection a 

piece of strip was attached to the milled 
copper and carried across the turntable, 
the other end being soldered to a copper 
washer which fitted tightly over the centre 
spindle. A piece of flexible wire was 
attached to the gramophone motor frame 
and another to the turntable stop, one of 
these rires being connected to one of the 
'phone leads and the other tO one of the 
detector terminals. 

The speed can be regulated to a nicety 

would be both costly and clumsy. tween the plate circuit of the detecting continuous-u-ave reception. -The condiscr 
There will be some, however, whose valve and the aerial tuning circuit and here shown was recently exhibited by 

interest in a frame aerial does not emanate provides adjustable capacity coupling be- Autovcyors, Limited. 
from any desire to find the direction of 

- transmitting stations, but simply because - . 

of the unfavourable conditions which pre- 
¶i 
g - 

vent the erection of an outdoor aerial. 
The ambition of such may be merely tø 
hear broadcasting stations. In such cases A Gramophone as ari Interrupter 
a fixed frame aerial can be made to answer - 

the- purpose excellently, especially as, 
since it is not desired to rotate the aerial, 
more space -will be available and, con- AT the conclusion of a recent article on copper attached, the stop. spring being so 

sequently, it can be made on a large scale. a home-made clockwork interrupter it adjusted that the copper spring pressed 
1h certain cases the rafters in a loft offer was mentioned that a gramophone could lightly against the milling when the turn- 

i in. by i in.) is screwed on. (Good in- - . 

sulation can be ensured by using ebonite . . 

cross-pieces.) The frame thus constitutes 
a square eacti side measuring 4 ft. 2 in. 
The lower horizontal piece is screwed on 
to a rod about i ft. long. With either of - . 

the frames described above, rotation can . 

- be effected by pivoting the lower end of . . . 

the rod as shown in Fig. 3. By fixing a - + 

compass card (the function of which has . . __._ 
already been e'xplained) to this base block -- 
aùd fitting a suitable pointer to the pole, I 

directional readings of transmitting sta- . 

tions can be taken. On a frame of the ' - 
dimensions shown in Fig. 3, bout seven 
turns of wire, spaced in. apart, should - . + 

give good tuning for the reception of 
broadcasting stations. With longer - 
aerials the spacing distance should be in- . 

creased. It is with the view to providing - 

means for increasing the number of turns . 

that S-in, cross-pieces are suggested; they . 

can of course be longer. If the frame . - " - 

were made of 8-in, wood throughout it A New Variable Condenser. 

the cross-pieces in the manner shown in 
Fig. 2. The object of this is to secure 
greater efficiency by obtaining all right- 
angled bends in the wire. 

A strong design for a frame aerial is 
illustrated in Fig. 3. Owing to its in- 
creased strength and rigidity much larger 
frames can be made on this pattern. Four 
pieces of wood (4 ft. by 3 in. by i in.) are 
fixed at right angles to one another as 
shown. At each of the four ends of the 
horizontal pieces a cross-piece (8 in. by 

I 

A New Variable Condenser 
A Device to Eliminate Re-radiation 

THE 
photograph illustrates a new de- 

sign of variable condenser which is 
claimed to eliminate the possibility of re- 
radiation.. The condenser is connected be- 

tveen them. By a suitable adjustment the 
variations in plate-circuit current are made 
to maintain a selT-oscillation in the aerial 
tuning Circuit when this is required for 

SEPThMIiR 23, 1922 

would be effected by cuttihg the tips of the 
horizontal board and altering the angle of 
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least not to such an extent. 
All electro-magnetic waves then are pro- 

duced by persuading groups of electrons 
to change their velocities very rapidly in 
some orderly manner. Hertzian waves are 
produced by rapid oscillations of electrons 
in the wires forming the aerial and in the 
earth below.tbe aerial. 

force; and of course the tube of force, is 
a manifestation of the action of material 
particles, then the ether theory is not re- 
quired. 

Now little is known of the actual process 
of radiation from atoms; the clue will be 
given by consideration of the large wire- 
less oscillator. ' 

lengths used for transmission and hours of 
service. This is the "Nomenclature 
Officielle des Stations Radiotel egraphiques, 
Edition Anglaise," iS francs (Swiss), post 
free. The last edition-No. 7-was pub- 
lished in June, 1921, and the price includes 
all suppJements tothat edition, eight hav- 
ing been issued already. L. W. 

¡ 

/ 
0 

electron moyes from an outer orbit to an 
inner one in a jump. No one knows just 
how. But it is during this jump that the 
electro-magnetic wave is sent out. Only 
certain orbits are possible, and the elec- 
tron falls from one to aùother of these, 
perhaps passing a few possible orbits on 
the way. This occurs when the atom is 
stimulated by heat or electricity. 

It is fortunate that our earth behaves 
differently ! Of course, both the electron 
and nucleus are charged with electricity, 
whereas the earth and sun are not, at 

to hang on to, moves away into space with 
the velocity of light. It is an electro- 
magnetic wave. At the receiving end it is 
absorbed by a suitable circuit, in which 
process it produces a small current. 

These tubes of force, which are con- 
ceived as made up of "lines" of force, 
have been the subject of much specula- 
tion. J. J. Thomson suggests that a line 
of electric force may consist of a central 
axis around which spin with the velocity 
of light small electron-like bodies, much 
smaller even than electrons. If the line of 

betical list of all call signs ("Liste Alpha-. 
bétique des Indicatifs d'Appel," 6 francs 
(Swiss), post free). The last edition-- 
No. 6-was published in April, x921, and 
the price includes all supplements to that 
edition, nine of them having been issued 
already. This list merely gives the call 
sign, the name, and whether the station is 
on board ship or ashore. 

A more complete list published by the 
same office contains an alphabetical list of 
all stations, the geographical position of 
land stations, normal range, system, wave- 

is another matter. 

ow the Atom Sends out a Wave 
The atom itself is ery much like a 

small solar system. But the "sun," the 
nuêlcus, is not large. It is negligibly 
small compared with the size of the atom. 
Nevertheless, in it is coùcentrated prac- 
tically all the mass of the atom. Another 
important difference is that whereas the 
electrons move round the nucleus in orbits, 
they are different from planetary orbits in 
that they do not gradually diminish. An 

a charge on the aerial and with the oppo- 
site end on earth. A signal is being sent, 
so that next instant the position of the 
tube is reversed. 

What has happened? The two ends of 
the tube have appioached along the con- 
ductor and at such speed that the tube has 
become looped at the mid-point. c-It must 
be remembered that the tubes have inertia.) 

The tube immediately breaks off at the 
crossed part, and the shortened tube 

rapidly growing pushes the closed loop or 
ring away. This having flow no charge 

MOST amateurs reading Morse signals 
are curious as to the names of the 

stations they hear. When listening in it 
is decidedly tantalising to read O P K or 
B V Y or P Q T and not to know the name 
of the station or whether it is, ashore or 
afloat. 

The International Office of the Tele- 
graph Union at Berne publishes an alpha- 

And what about the "signals"? 'What 
information does the star send across the 
billions of miles of space 2 As you might 
expect, being millions of miles away from 
its neighbour, all it can talk about is 
itself. You may reflect that many people 
are just as bad with far less excuse. 

A star tells how old it is, how hot it 
is, and how big. Also what it is made of. 
It will also often give a little information 
about a near neighbour which we cannot 
always see. Of course, one must be able 
to decode these messages correctly. That 

charges neutralise, -and never sags like the 
tube of india-rubber. Further, there is not 
one, but many tubes, and on account of the 
tension they are crushed together, this 
crushing force being neutralised-when 
the tubes have settled quietly in some 
position__by the lateral pressure. 

Detaching a closed Loop 
Now see what happens when the aerial 

is charged up, first with electricity of one 
sign then with that of the other. 

Consider one tube of force starting from 

a veri' small outlay of ener, ¿n be see 
many miles away, while the radiant heat 
can also be detected by sensitive apparatus, 
it seems natural to conclude that our 
present wireless apparatus is really very 
inefficient, and that time will evolve more 
delicate and less cumbrous devices. 

J.H. 

T: 
k t Wirdess 

monochromatic light, that is, light of one 
colour only, all the atoms are sending, or 
preparing to send, "signals" of the same 
wave-frequency. 

In a star, for example, there are millions 
and millions of atoms; they are not all 
tuned to the sanie signal-frequency, so 
instead of monochromatic light we get 
light of many wave-lengths .A prism 
thay be used to separate the mixed-ui) rays 
into component colours. 

Messages from the Stars 

tube of a bicycle wheel cut across and then 
re-sealed so as to forni a straight tube in- 
stead of a ring, with both ends fastened to 
two objects some distance apart and at 
such distance as to keep the tube in tension, 
and finally with the tube inflated so that 
there is a lateral pressure, you viIl have 
a fairly good idea what a tube of force is 
like. 

The tube of force is attached to a charge 
at each, end-charges of opposite sign. 
Hence the attraction of opposite charges. 
But the tube of force shrinks until the 

is that it cannot receive or enlit energy 
(radiation) except in certain definite 
amounts or bundles. If the atom radiates 
energy, it gives out a definite minimum 
quantity depending on the frequency of 
the radiation, or .nothing at all; and in 
receiving, the energy must exceed a cer- 
tain definite amount (of course very small) 
before the atom can absorb it. 

It is interesting to speculate on the 
parallel phenomenon in vireless. 

When one recollects that on a dark night 
the light from a small lamp. representing 

The Smallest \Mreless Generátor 

THE atom is really the smallest wire- The formation of these waves can be \Vorking the other way, facts known 
less generator. Of course, it would be visualised by considering the action of the about atomic vibration may lead to im- 

impossible for the eye to detect the radia- velI-known "tubes of force." portant discoveries in wireless. One 
tion from one atom, but in the case of If you can imagine the inner pneumatic important fact in connection with, the atom 
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It is reported that the Postmaster- 
General has not yet approved of the 
articles of association of the Broadcasting 
tompany. This delay has partly been 
caused by the difficulty of safeguarding 

\ the interests of the public and the small 
manufacturer. 

area being operated from Dundee House, - 
i , Eastcheap, London, E.C.3. Any in- VVilI Amateur V\' ireless Clubs quifies and membership applications may 
be addressed to either of the abo'e offices. please keep us informed of 
A general meeting of members will be their activities. called at an early date to receive a full 
report from the provisional committees. - 

The Government has entered into an 
agreement with the Marconi Company for 
the erection of a wireless station in South 
Africa capable of direct communication 
with this country. u. .0 

Parents who lost thèit children at the 
recent exhibition were qickly enabled to 
locate them by means of wireless tele- 
phonic communication between one part 
of the btiilding and another. 

.. u u 

The latest additions to the pseudo- 
scientific arguments relating to nomencla- 
ture in connection with wireless are "far 
speaker" and "far writer " as substitutes 
for. wireless telephone and wireless tele- 
graph. Next, please. 

u u u u 

Country. . u 

A meeting of exhibitors at the first 
Radio Exhibition and Wireless Conven- 
tion was held during exhibition week at 
the Central Hall, Westminster, S.W.i. 
Mr. Alex. Stewart, of the WTireless Ex- 
ploitation. Corporation, was in the chair. 
The meeting was unanimous in approving 
this association as being fitted to serve 
the requirements of the industry, and 
appointed a provisional committee to 
consider and settle in draft what should 
be the aims and objects of 'the association 
and the steps to be taken best calculated 
to achieve them. Practically all those 
attending pledged. their support. A pro- 
visional committee has also been appointed 
for the northern area, which. is being 
operated from o, Central Buildings, ', 
North John Street, Liverpool, the southern 

the spot at which it was desired to drop 
bombs by means of a wireless ray. 

u u u u u 

Apropos of a recent concert broadcast 
from The Hague, the Musical News and 
Bérald comments as follows: "What a 
programme to broadcast! -If only the 
Daily Mail would send its own critic and 
allow him truthfully to criticise we should 
have even more caustic remarks than come 
from his pen after he has beenforced to 
attend a débutante's concert, and if the 
Daily Mail would take the said gentle- 
man's advice on the arranging of a pro- 
gramme items could be given which would 
be goodS even though well known." We 
should like to know from these musical 
critics when a spade is a spade. The 
majority enjoy these concerts. It doesn't 
matter about the highbrow few. 

u u u 

The transmission of handwriting, pic- 
tures and photographs, it is stated, are 
made possible by the latest invention in 
connection with telephotography.' 

u u u u 

A contemporary is waxing furious over 
the use of the term " wir1ess" instead of 

C radio." "The rose by any other 
flame-" Or r"Whats in a name?" 

u u u u u 

electric lamp is fixed in a prominent 
position in one of the front windows, and 
is connected to the firm's receiving appara- 
tus in such a way that the lamp flashes as 
the signals are received 

u u u u 

In France regulations are in prepara- 
tion under which the public may be 
allowed to use transmitting as well as re- 
ceiving installations. At present it will 
be remembered there is no restriction on 
the use of receiving apparatus in that, 

A youthful reader, no doubt with his 
eye to business, made considerable pocket 
money by selling posters containing the 
latest information regarding the air raçe. 
His set, it is said, was made from in- 
structions in the "Work" Handbook. 

America promises us a new method of 
.waging war in her promised production of 
a giant airship capable of carrying large 
numbers of pilotless gliders laden with 
bombs. These gliders would be guided to' 

'I 
Weather forecasting by means of wire- 

less was the subject of an experiment 
during the meeting of the British Associa- 
tion at Hull. 

. . a . a 

A wirel'ess telephony station at Madras 
will probably be converted into a high- 
speed automatic.plant for operation inland 
and also to Rangoon. 

. . . . 

A correspondent to a conteiporary 
raises the question of whether the trans- 
mission of wireless impverishes the air of 
its life-sustaining qualities! 

Senatore Marconi prognosticates that in 
future a Mrs. Beeton will apiear to broad- 
cast culinary notions to housewives. 
Arent things bad enough as they are? 

. . . . . 

The Glasgow aiid District Radio Club 
are shortly holding an exhibition in that 
city. The secretary's request to the French 
authorities asking that a short message 
might be sent specially to the exhibition 
from Eiffel Tower has been acceded to. 

. . . . . 

In Glasgow an enterprising business firm 
has installed a wireless time service. An 

. . . . 

The new Wireless Telegraphy and Sig.. 
nalling Act has níw been passed and 
'widens the powers conferred on the Post- - 
master-General by the Wireless Tele- 
graphy Act of 1904. 

u 

The Postmaster-General, it is reported, 
has severely criticised not only the tenta-. 
tive agreement between his department 
and the broadcasting company, but also 
that made between the broadcasting com- 
pany and the members of it. 

.. u u 

- R. ,A1 1)! 0 (3 1. A 11 S the Arctic5 regin, will broadcast Eskim 
j music to the world. y__gj_.,_.y44*a 
ÇEVERAL of the schools about the The progress of the air race for the It is reported that the Meteorological 
-' country are now including instruction King's Cup was broadcast by wireless Office has prepared a scheme to broadcast 

in wireless as part of their curriculum. telephony. weather reports to come into operation 
directly the broadcasting comes into being. VU U 

A British Wireless Relay League has - The Postmaster-General has been asked 
been formed in Manchester to organise to receive a deputation representing the Much irrelevant flapdoodle is being pub. 

V ind safeguard the interests of wireless wireless tjade outside the bioadcasting lished by the dai5ly press on the question V 

amateurs. V 
V 

combines, of thought-reading by wireless. Tie 
V 

V 

. credulity of the daily press leaves ui cold. 
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ultimate importance of the invention lines, but should simply be guided by quency, and consequently sharp tuning 
which, with certain modifications, could be them to the distant receiver. Accordingly, was an impossibility. The number of 
employed for duplex or even multiplex it was thought that the usual losses in the pairs of stations which could be eflicientiv 

j working, and Mr. Squier therefore took telephone line would be non-existent or, in worked over the same line vas thus still 
out master patents. any case, very much reduced, and there- further reduced. 

lt was not until the therniionic valve fore the greater part of the transmitted Two ways were found of overcoming the 
came into use as a generator of high current should reach the receiver. This latter difficulty to a certain extent. The 
frequency oscillations that any practical turned out to be quite wrong, and it was first method was to suppress the carrier 
progress with the scheme was made, hut soon madeclear to the experimenters that wave and employ a separate eterodyne 
with the advent of valves, such well- high-frequency waves in wires follow at the receiver end. The second way was 
known scientists as J. J. Thomson, Fieni- exactly the same laws as telephone waves, to employ a "filter " to pass. a band of 

¿ 

Fig. 1. -i-" Wired " Wireless Trensmitter end Receiver London-Bristol Circuit. 

The Inventor and Original Patentee 
The inventor of the system appears to 

be Mr. George Owen Squier (now General 
Sir G. O. Squier), who, in 1911 or earlier, 
conducted experiments over a telephone 
line which at the time was carrying its 
normal telephone traffic. He employed a 
high-frequency alternator for setting up 
the waves, and worked over the line in 
one direction only. The success achieved 
in this initial experiment showed the 

pair employed a separate wave-length. 
Unfortunately it transpired later that the 
number of pairs which could be used on 
one line was very limited, as will be seen 
shortly. 

A curious flaw in the theory of the cir- 
cuit manifested itself when the first ex- 
periment was carried out, using valves to 
generate the required high-frequency 
oscillations. Theoretically the ransmittcd 
waves should not flow along the telephone 

if any advantage is obtained over the 
usual telephone system. 

Experiments in multiplex telephony fol- 
loved this development, but it was found4 
that only a definite band of wave-lengths 
was suitable for working with wired wire-J 
less. This limitation in itself placed 4' 
limit on the number of pairs of trans- 
mitters and receivers which could be 
worked over the same line, but in addition 
there was the difficulty that the modulatciÇi 
carrier wave covered frequencies of 2,000 
on each side of the carrier-wave fre- 

less. 

. ' 

I 

- 
line without interterence, provided each carried out with a wireless-telephony 

transmitter (tuned to a frequency of: 
5oo,000, equivalent to a wave-length of 
ôoo metres) loosely coupled to an overhead. 
telephone line. The receiver was installed 
about five miles away, and god speech 
was heard. The distance between the. 
transmitter and receiver was increased 
until twenty miles was found tb be the 
working limit. It appears, therefore, that 
the telephone line did not aid the trans- 
mission to any extent; in fact, it is highly 
probable that a greater range would have 
been possible without the use of the wires. 
The results of this test showed that wired 
wireless had commercial possibilities and 
would be very useful in cases where strict 
secrecy is needed, but it is very doubtful 

g 

I 

less receiving circuits, irrespective of the 
position of the transmitting station. That 
is, it is not necessary to have lighting 
mains running all the way between the 
transmitter and receiver. 

Before discussing the methods of so 
using the mains and the results obtained 
by experiment compared with the more 
usual aerial system, it will perhaps be as 
svell to say something about the earlier ex- 

periments with wired wireless, which in its 
time has had the attention of mbst of the 
well-known workers in the field of wire- 

towards overcoming the many difficulties 
in the way of making the system a prac- 
tical proposition. 

The Simple Idea 
With regard to the object in view, the 

original idea as put forward by Squier 
svas very simple. Waves set up by a tele- 
phone transmitter were to be guided by 
vires to a distant receiver, and-both trans- 
mitter and receiver were to be tuned to 
the same wave-length. It was therefore 

- thought that several pairs of transmitters 
and receivers could be used on the same 

g,!sIrI.çIus!IInImIIIsIuI,ruu2,,,,Irnhli,,,IIIrsIIIluIunftLu,a arncle (to appea 
wireless is, descri 

ceeds to reveal to-the 'amateur the lines on wH 
Mr. P. T. Beard, gives the results of'many first-h 
even when lighting mains do not exist but wher 

L6o' to- 'o 

the only difference being that the wired- 
wireless svaves sustained much greater 
losses by reason of their higher frequency. 

A Test . 

The first test in this country dispelled 
the " no losses" theory. This test was 

ARECENT invention in wireless, by 
which the usual aerial system may be 

dispensed with, is now the subject of much 
interest in this country. The scheme con- 
sists in using the electric-lighting supply 
mains as an aerial, the usual earth con- 
nection being retained. This invention is 
the outcome of experiments made some 
ten years ago, but whereas the original 
-scheme made use of telephone wires run- 
nin directly from the transmitter to the 
receiver, the latest invention makes it 
possible to use electric light mains as an 
aerial in conjunction with ordinary vire- 

D D iD 1Dr la Dr 'Di 

WIR___SS,.- "WIR 
_____ _____ ELECTRIC-LIGHT MAINS 

ing, Wagner and Lee de Forest began to o 
take an interest in wired wireless. The the subject J 
problem of devising suitable multiplex 

IImIJ lWllIUllllSflhll ais-assis i sullllnlr,rn1lwi QF 
that the ritij 

telephone circuits was crefully considered ED) TOR 'S I The inventor of 

in this country, and also in America and E 

fl NOTE 
scientist who is 

in Englan Germany, and muh good work was done I . 
n = 

. I training 
S cbuld be used as a 
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suitable values in the condensers and in- 

ductances the filters may be made to pass 
bands of frequencies of any width within 
certain limits. 

Wired.. wireless Circuit over Lighting 
Iflains 

The wired-wireless system could .very 
well be adapted to the eleçtric lighting 
mains, using apparatus similar to that just 
described, but in the writer's opinion very 
inferior reiufls would be obtained as far 

c. as range is concerned. It must be remem 

Taking London as an example, numer- 
ous electric-lighting companies possess 
their own separate and distinct systems, 
and in most cases there is no connection 
between any two systems. Therefore, for 
any broadcasting scheme to be a sucçess, 
each company would have to install its 
own transmitter. Then, again, some com- 
panies supply direct current and others 
alternating; some run one wire to earth 
and others do not, and there is often diffi- 
culty in discovering which wire is earthed. 

The same General Squier is responsible for 
the invention, which is probably covered 
by patents. Somewhere in the circuit be- 
tvecn the lamp socket and the receiver 
there, must obviously be . a. device that 
allows radio-frequency oscillations to pass, 
but which prevents the flow of direct or 
alternating current from the mains. This 
suggests a condenser, very high resistances, 
.or probably a combination of the two 
similar to the usual grid leak and con- 
denser. P. T. B. 

 found that some arrangement of this kind 
had to be used in order to obtain good 
results, and accordingly a bridge was em- 
ployed. A number of repeaters, or relays, 
are inserted in various parts of the cir- 
Cuit between Bristol and London. 

It is interesting to note that this circuit 
'was designed and put into use by the Post 
Office engineers some considerable time' 
before descriptions of anything similar to 
it i'ere given by the technical publications 
of America or Germany. 

Figs. 2 and 3 show two kinds of filters 
which are designed to pass low and high 
frequencies respectively. By means of 

Another possible use for wired wireless, 
mp1oying the lighting mains as a carry- 

ing medium, immediately suggests itself. 
It should be quite a practical proposition 
to use the system for broadcasting pur- 
poses in the larger towns. The wireless 
telephony transmitter could be located at 
the generating station and a receiving set 
could be connected to any lamp socket by 
means of the apparatus to be described 
later. » 

The idea certainl3 seems good, but there 
are several difficulties in the way of its 
successful operation, some of which may 
be discussed here. 

II 

II 

Fg. 3. -Filter for Higher Frequencies. 

no outdoor aerial would be to use the gas 
pepes. 

Many American firms, and at least one 
English firm, are now advertising a piece 
of apparatus which is inserted between the 
aerial terminal of any wireless receiver 
and any electric lamp socket, the usual 
earth connection to the set being retained. 

D 

D. 

D 

D 

D - 

D 

telephone system. There is nothing un- 
usual about the circuit, which a little 
study will show to be a three-valve wire- 
less telephone transmitter at the top, with 
a four-valve receiver at the bottom. The 
line wires are connected to the terminals 

- m?rked LI and L2, and the receiver øor- 
tion is energised through the coupling 
coils at the top left hand of the diagram. 
The two transmitters working this system 
employ carrier waves of different fre- 
quencies, and although in theory no filter 
arrangement was deemed necessary, it \vas 

tween trnsitter and receiver for long 
distances is the practical impossibility of 
introducing any kind of repeater or relay 
into the circuit. It would appear, there- 
fore, that any system making use of the 
mains for long-range working has very 
little to recommend it, although there 
would be tw& obvious advantages, namely, 
the system would be secret and direc- 
tional, and there would be plenty of power 
available at both ends of the circuit. 

Broadcasting Might Use Wired Wireless 

The Amateur's Adaptation 
It now remains to be seen how wired 

wireless can be adapted to the needs of the 
amateur who is unable, through lack of 
space, to erect an outdoor aerial, and who 
at the same time is fortunate enough to 
have electric-lighting mains available for 
use. In cìses where no mains are avail- 
able, an indoor aerial in conjunction with 
a costly multi-valve receiver may be used; 
but yet another ,method of getting fair 
signals with a single-valve receiver and 

and experiments, some of which can be performed 
U gas mains do T "Piped Wireless," eh?-ED. o 

Di 'D 

frequencies of about 2,000 which would 
offer considerable " resistance " to fre- 
quencies outside this range. 

Bristol-London Circuit over Telephone 
System 

Fig. i shows a wired wireless circuit 
- which has been in use for nearly three 
',years between Bristol and London over the 

means of a step-down transfrme' svhei 
the distributing station is reached. Al-. 
though it cannot be stated with certainty, 
it is highly probable that these trans- 
formers by reason of their impedance 
would effectively damp out any wired- 
wireless waves transmitted along the sys- 
tem. On the other hand, it is possible 
that the capacity effect between the 
primary and secondary windings would 
allow the radio-frequency waves to flow in 
the circuit. Another difficulty in the ray 
nf emniovino' the mains as a medium be- 

prising companies woull probably IriCor- 
porate a small receiver in the meter, with 
suitable rectifiers, resistances and trans- 
formers for supplying the filament and 

T TT. T 
Fia. 2.-Filter or Lower Freqjenies. 

plate of the valves straight from the 
mains, 

'D 0: -. 'D 0' 'D' 
D 

'AD' - D 

U 
D 

NJD GAS-PIPES AS AERIALS _____o' 'o 

- 0 D 
n bered that the various lighting systems do 

'this speciallywritten article it is truthfuíto say not extend for more than a few miles from 
s amateur knows less than his American cousin. the generating station, except in special 

vired wireless'' is a distinguished American U cases where electricity at very high volt- 
I snown in Great Britain (he acquired part of his D age. is transferred from a source of elec- 
), and who, in 1904, discovered that living trees 
leans of receiving wireless signals. The complete o 

trical energy to a town many miles away. 
in about three instalments) explains what wired n In such cases it is usual to transform the 

a commercial example of the system and pro- generator voltage to one of a much highcr 
h he may experiment for himself. The author. 

I vamp, and to lower the voltàe aain by 

It is not unusual for the generating station 
to reverse its connections and thus earth 
the opposite pole, and this of course would 
add considerably to the risks run by the 
operator of the receiver, as will be shosvn 
later. 

Combined Light and "Wireless" 
Serd.'Ice? 

It is doubtful whether any broadcasting 
scheme by means of wired wireless via 
the lighting mains svili materialise yet 
awhile, and it is rather difficult to decide 
whether such a scheme would come under 
the jurisdiction of the Postmaster-General. 
In any case it would be an excellent means 
of popularising electric light; and enter- 

i- 
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apparatus. in Great Britain may qualify from thè 'phones should be connected to 

f .. 

that the conference was fruitful- of discus- 
sion, but it wa,s given out that it had 
failed to reach an agreement and that 
the Postmaster-General would issue a 

' statement on the subjçct. Up to the time 
of our going to press thi5 statement has 
not appeared. - 

The "Big Six" 
It is understood that the "big six" of 

the 'Broadcasting Company are the 
British Thomson-oustQn Co., thé General, 
Electric Co., Marconi's Wireless Tele- 
graph Co., Metropolitan Vickers Elec- 
trical Co.; Radio Communication Co.,,and 
the Western Electric Co., and that all 
bona fide manufacturers of wireless 

stands exactly where it did. The daily 
newspapers have been giving attention to 
the subject, however, and in no uncertain 
way have voiced the very strong feeling to 
which the "rumour", has given occasion. 
We ourselves firmly believe that any 
such restriction is not likely to be made, 
or would have no chance of being effective 
even if 'it ére made. 

Every 'readér of "A.W.' 
should have at hand for reference a 
copy of the "Work" Handbook, "Wire- 

less Telegraphy and Telephony: and How 
to Make the Apparatus," is. 6d. net. 

in series after disconnecting the detector, 
'phones and variable condenser from the 
closed circuit. The aerial is ,then con- 
nected to one free end and the earth wire 
to the other end of what is equivalent to 
one long inductaúce. The detector and 
'phones are now joined in series and the 
two connected across from the aerial to the 
earth. The variable condenser is also 
connected across these two points. If the 
wiring has been arranged exactly as in the 
book, the fresh wiriñg should be, done- as 
follows r The aerial and one lead of both 
the variable condenser and the detector 
should be connected to the original aerial 
terminal. The earth lead, the second lead 
from the variable condenser, and one 'lead 

¿J, 

SINCE our last issue went to press there 
has been a resumption of the con- 

ference between the Postni.aster-General, 
with his officials, and the representatives 
of the British Broadcasting Company. 
Previously the Postmasfer-Geùeral had 
sent tothe company his criticisms, of the 
proposed articles of association, and the 
conference was called, with a view of dis- 
cussing the criticisms and arriving at a 
basis of agreemeit. There is no doubt 

for membership by taking up one or more 
shares. It is stated that Marconi's Wire- 
less Telegraph Co. and Metropolitan 
Vickers Co. have stations ready for broad- 
casting immediately an agreement is 
reached. 

"The Rumoqr" 
Nothing in confirmation or in denial of 

the "rumour" which we published a fort- 
night ago has been issued. The matter 

nals by making a few temporary altera- 
tions to the wiring. I have wound my 
set to receive up to about i,000 metres, as 
recommended in AMATEUR WIRELESS No. 
Io, page 193. Paris, however, transmits 
Ofl 2,600 metres. One obvious method of 
getting the set to tune to this wave-length 
is to load both the primary and secQndary 
circuits with external inductances. This 
method is not efficient, and meañs a fur- 
ther outlay. 

A much better way, in my opinion, is to 
loosen the coupling and join the two coils 

than at present. When using the resistance- 
capacity coupling between valves, it is neces- 
sary to provide leaks (grid to filament) for 
each of the valves except the first. The usual 
valve of these leaks is in the neighbourhood of 
one or one-and-a-half megohms. and the pro- 
vision of the sanie will no doubt lead to im- 
proved results. Presumably when connecting 
the 2-valve L.F. amplifier set to the terminals 
marked A and B in querist's diagram (not 

IBroadcasting: 

mentioned. On the whole the writer does not 
much care for the resistance-capacity coupled 
arrangement,. and accordingly would recom- 
mend querist to change over to transformer 
coupling between the H.F. valves, using air 
core transformers as sold by advertisers in- 
this journal, which will prova very effective 
over a wide range of wave-lengths, though not 
the best possible for the Dutch Concert.- 
CAPACITY. 

The Situation 

of this exhibition. 

CORRESPONDENCE I. 

Improving a Short-wave Set. 
SIR,-Those readers of "Amateur Wire- 

less" who have constructed, or intend to 
construct, the short-wave receiving set 
described in the Handbook "Wireless 
Telegraphy and Telephony" will no doubt 
be interested to know that it can be 
adapted for picking up the Paris time sig- 

amplifier set which, despite repeated attempts 
to rearrange connections, etc.. does not function 
well. Will you please advise ?-H.B. (1596) 

A.-Querist's set comprises five valves 
arranged as follows: Two H.F. amplifying 
valves, which together with the detecting valve 
form a complete and separate unit; and two 
L.F. amplifying valves, these latter also form- 
ing a separate unit. The HF. valves are 

resistance-capacity" coupled, whilst the 
L F. valves have the usual type of iron-core; 
intervalve transformers. Querist states that 
the three-valve portion works all right, but 
if so, surely he has heard something of the 
Dutch Concert with the three valves only. If 
not, it would appear that this portion can be 
made to work in a more satisfactory manner 

effeçt complained of will be greatly reduced 
if not entirely eliminated on all adjustments 
by the provision of small mica-foil condensers 
(capacity, say, .000z mfd.) across the primary 
windings of the LP. iron-core transformers. 
Another important point in connection with 
querist's diagram (unless merely an oversight 
in drawing), is thatalthough inductive coupling 
is employed the secondary coil of the tuner is 
not shunted by a variable condenser, that is, 
it is not a tuned circuit. Either provide the 
necessary variable condenser, or dispense with 
the coupled circuit (temporarily at all events) 
and connect grid and filament of the first valve 
direct to aerial andearth ends of the A.T.I. 
respectively. The condenser may be removed 
from the reactance coil and used as above 

THE All-British Wireless Exhibition 
and Convention, to be held under the 

auspices of the Wireless Society of Lon- 
don and affiliated societies, will be open 
from Saturday, September 30, to Saturday, 
October 7, at the Horticultural Hall, 
Westminster. There will be a series of 
daily lectures, and a demonstration stand 
has been erected close to the lounge where 
the public can "listen-in." It is stated 
that the exhibits will be confined exclu- 
sively to wireless apparatus. Our next 
issue will contain many further particulars 

J OUR INFORMATION BUREAU 
Expert Replies to Readers' Questions. Hundreds of Replies are sent by Post. 

TO ENSURE A PROMPT REPLY PLEASE OBSERVE THE FOLLOWING RULES 

Write distinctly, give all necessary details and keep to the point. Ask one Question at a time-never iore - 

than two. Send a Stamped and Addressed Envelope. Send the Coupon cut from page 336. j 

5-Valve Amplifier Not Working reproduced) the primary of the telephone Forthcmin Exhibition Q.-I enclose particulars of my 5-valve transformer is disconnected. The howling 
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Probably Friday, Sept. 22, arid Saturday, Sept. pleasure in replying to any inquiries as to elected were Messrs. Greenfield, Oxby, Woods, 
23; respectivcly, at 5-5.30, G-6.30 and 7-7.3o p.m. membership, etc. Twigg, rowbridgeHammerton. Henson and 

Redhill and District Y.M.C.A. 
Society. Sept. 27. At iii, Station Ro 
hill. Lecture by Mr. White on " Phc 
Loud Speakers." 

Nottingham and District Radio Exp 
Association. Sept. 28. At Room 7, M 
Institute. Discussion on Mr. Ford's le 

Radio Measurement." Subscriptions 
The Tuxtord and District Amateur 

Society. Sept. 28. Morse practice. 
various shapes, their advantages, etc. 
sion. 

Wireless West London Wireless and 
ad, Red- 
mes and Experimental Association 

rlmental 
echanics' 
cture oli 

due. 
\Vireless 
Coils of 
Discus- 

TILEPHONY TRANSMISSIONS 
Eiffel Tower (F L), 2,600 metres. Each after- 

noon ÇSaturdays excepted). 
The Hague, Holland (P C G G), 1,o85 mettes, 

B.S.T. Sept. 21, 24, 28, 8-9 p.m. 
\Vrlttle (2 iM T), 400 metres. Sept. 26, 8 p.m 
Marconi - House (2 L 0), 360 metres. 

Hon. Scc.-M. H. W. CorroN, 19, Bushey 
Road, Harlington, Middlesex. 
"LISTENING-IN" on club's apparatus and an 
informal chat took place on Aug. 3ist. Many 
questions as. to the restriction in connection 
with the use of reaction circuits were asked, and 
a question in the form of a resolution was sent 
to the Wireless Society of London in connection 
therewith. 

Meeting held Sept. 7th. Morse practice 
dass well attended. Mr. J. F. Bruce related 
his experiences in connection with the Arm- 
strong circuit and loop aerial., 

It is hoped to have many lecturers from the 
Wireless odety of London down during the 
winter session. The seret'a1y will have much 

September ist, members brought up their sets 
which were photographed; afterwards a 
demonstration, was held, affording an oppor- 
tunity for comparing various methods of valve 
and crystal circuits, etc. 

A further programme was arranged con- 
cerning itatening-in, lectures,, Morse practise, 
etc. It is hoped that the club set which is 
almost completed will be in use by Septem- 
ber zith. 

Applications for membership are cordially 
invited; meetings every Tuesday and Friday. 

Swinton and District Amateur Radio 
Society 

Hon. SeC.--MR. GEO. T. EULTITiJDE, The 
Slade, Swinton, nr. Rotherham. 
Tasi inaugural meeting was held on Aug. 25th. 
Mr. A Hammerton presided. .The committee 

follows this. The same sort of thing 
occurs just before noob, but there is more 
chance of hearing it at night. If the ex- 
perimenter intènds getting Paris fre- 
quently, it is a very easy matter to arrange 
three change-over switches to effect the 
transformation. The set should then have 
a wave-length range - of about 200-3,000 
metres-H. G. E. (London, N.). 

FORTHCOMING EVENTS 
The Leeds and District Amateur Wireless 

Society. Sept. 22, 7.30 p.m. Annual general 
meeting, 

Jpswlch and District Wireless Society. Sept. 
24. At 55, Fonnereau Road, lpswich. Sal.ì and 
exchange of apparatus. 

Hon. Sec.-MR. E. M. SAVAGE, "Nithsdale," 
Eversley Park -Road, Wiuchniore Hill, N.21. 
TuE 98th meeting of the club Was held on 
Sept. 6th. 

The lecturer for the evening was Mr. W, A. 
Saville, and his subject was "Instrument 
Construction for Beginners.' 

Mr. Saville described the construction of a 
valve panel. In wiring up the completed panel, 
Mr. Saville pointed out the necessity'for making 
the connections as short as possible, so as to' 
avoid the danger of extra unwanted capacity 
and inductance of long leads. 

The lecturer then dealt with the different 
types of valves on the market, and passed round 
for inspection examples of these types. 

Mr. Evans, the chairman, spoke in support 
of the crystal detector. 

Particulars of the club may be had from 
tac hou. secretary. 

the Neon tube as a generator of oscillations, 
and more than one present had an idea that 
it might be very useful in the Armstrong 
receiving circuit. 
Walthamstow Amateur Radio Club 
Hon Sec-R. Cook, g, Ulerston Road, 
Walthamstow, E.17. 
ON August 23rd Mr. Tyler gave a lecture on 
the advanced members ou th "ionisation of 
Valves," and Mr. Webb lectured to the more 
elementary members on the approximate cost 
of constructing a valve panel and the necessary 
apparatus used. The secretary will be pleased 
to welcome prospective members. 

Hornsey and District Wireless 
Society 

Hon. Sec-MR. H. DAVY, !34, Inderwick 
Road, Horusey, N.8. 
Ar a meeting of the above society held ou 

from left to right, during which time the 
experimenter should listen in carefully. 
In my case I hear the Paris clock ticking 
before this switch has reached its maxi- 
mum, but if this does not occur with any 
particular set, the condenser shojld be 
slowly turned full on. If there is still no 
result, and the crystal is properly adjusted, 
the coupling shoild be slowly tightened, 
as this will act as a variometer and further 
increase the vave-length. If there is no 
result by 11.5 p.m., when the ticks gener- 
ally cease, the experimenter must wait 
until 11.35 p.m., when Paris transmits 
Morse until 11.44 p.m., when the regular 
time signal commences. Briefly this con- 
sists of dashes for one minute with a dot 
on the stroke of 11.45 p.m. After an in- 
terval of one minute one hears d's for 
another minute with a dot on the stroke of 
11.47 p.m. A further minute interval 
occurs, then a min4te of sixes (sash and 
four dots), with a final dot on the stroke of 
11.49 p.m. Sometimes a little more Morse 

the coniposition of batteries of various kinds. 
building of an ammeter, voltmeter and, gal- 
vanometer, measurement of voltage, resistance 
electro-magnetism, etc. with apparatus and 
blackboard illustrations. 

All are looking forward to Mr. Burbury's 
(jur.) visit on the 22nd, probably at the 
Y.M.C.A., Grove Road. 

llkley and District Wireless Society 
Hon. Sec.-MR. E. S. DoBSo, "Lom House," 
Richmond Place, Ilkley. 
THE fourth general meeting of the above was 
held at the Tower Buildings, Ilkley, on Sept. 
zith. The chair Was taken by Dr. J. B. Whit- 
field. 

Mr. Law gave his lecture on" The Theory, 
Use amid Maintenance of Accumulators." 

Programme for the month of Septem- 
ber, 1922: Monday, Sept. 25th, at 8 p.m., 
at the Regent Cafe, Morse Practice. Monday. 
Oct. znd, at 8 p.m., at the Regent Café, Morse 
Practice. Monday, Oct, 9th, at 7.30 p m., at 
the Regent Café, general meeting, followed by 
a lecture on "Capacity and. Condensers," by 
E. Stanley Dobson. 

North Middlesex Wireless Club 

in wireless 'elegraphy and telephoiy. 
A series of lectures which has been arranged 

by Mr. G. Busbridge on elementary theory of 
wireless telegraphy commenced on Friday, 
Sept. 19th. 

The hon. sec, will be pleased to hear from 
any gentlenian desirous of becoming a member; 
the subscription is 7s. 6d. per annum. 

Meetings are held every Tuesday and Friday 
at 7.30 p.m.' 

Peckham Wireless and Experimental 
Association 

Hon. Sec-MR. CEo. SrTToN, i8, Melford 
Road, S.E.22. 
ON August 23rd the above association had 
the pleasure of listening to a very interesting 
and instructive lecture by Mr. Haynes on the 
J ohnson-Rabek loud-speaker. The lecturer 
went through every point of the construction 
of the apparatus, giving enough of the theory 
to enable his listeners to appreciate the various 
parts and their uses. Full instructions were 
given to enable one to cut and polish agate 
cylinders. 

The association's wireless receiving set was 
not available for purposes of demonstrating 
the capabilities of the loud speaker. The 
lecturer afterwards demonstrated the use of 

ector should be connected to the left-hand 
telephone terminal. The original earth 
terminal must nov be connected to the 
moving arm of the secondary tuning switch 
by a hort 'piece of wire. Provided that 
the original wiring for the detector, 
'phones, and variable condenser runs out- 
side the box, this change can be effected 
in less than five minutes. Eleven p.m. 
B.S.T. is about the best time to test this 
arrangement. The primary switches 
should lxth be set to their highest vahe 
and the seçondary switch slowly moved 

CLUB DOINGS 

Wakefield and District Wireless 
Society 

Hon. Sec-MR. ED. SWALE, ii, 'fliornes Road. 
Wakefield. 
A MEEvING of the above society was held in the 
Physics Laboratory of the Grammar School at 
8p.m. onSlpt. 8th., last. G. E. Welch delivered 
his lecture on "Simple Facts and Experiments 
in Electricity." 

For upwards of an hour Mr. Welch described 

Ho,;. Sec-MR. T. TEASDAi,E, 38, Readhead 
Avenue, South Shields. 
A iErnc of the above society was held o 
September 12th in the y.M.C.A. Room, the 
chair being taken by Mr. (, llusbridge. 

A neatly arranged and compact German 
single-valve set was exhibited by Mr. M. 
Tuohy, which aroused great interest, excellent 
signals being received with the club's aerial, 
which had been recently extended. 

The objects of this Society are to assist and 
bring together local amateurs, the furtherance 
of all matters and studies connected with 
wireless telegraphy and telephony, and allied 
subjects, and the promotion of intercourse 
and exehanee of ideas between exnerimeiiters 
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Querist's Coupon Available until 
Saturday, Sept. 30, 1922 

their nature, to Tbe Editor, The AdvertSsement 
2danager or The Publisher, Anialeuz Wixelrss,'- 
La Belle Sauvage, Lonçion, E.C.4. 

18, BEER LANE, È.C.3. 

Sept. Ist at headquarters. The lecturer for the 
evening, Mr. Ainsley, of the Henley Cable Co., 
was unable to. be present, and his place s'as 
filled by the sdcretary, who gave a lecture on 
simple circnits. 

Potential. Ohm's Law, closed circuits, 
earth-return circuits, series and parallel car- 
cuits and simple wireless receiving circuits 
were explained in a simple fashion. 

There was a debate, during which the Rev. 
flottoinley enlarged upon the lecturer's des- 
cription of Ampere's rule. Hç drew several 
sketches on the board and also explained 
Maxwell's corkscrew rule. 

; 

Barnes, Mortlake and Richmond 
Wireless Society : 

Hon. Sec-MR. E. L. ROCERS, 57, Leinster 
Avenue, East Sheen, SW. 
L'ui first meeting of the abòve was held 
at "Inglenook," Sheen Gate Gardens, East 
Sheen, on Sept. 20th. 

Mr. Blake of Richmond has consented to 
be our President. 

ANNOUNCEMENTS 
"Amateur Wireless and Eiectrlcs," Edited by 

Bernard E. Jones. Price Threepence. Published on 
Thursdays and bearing the date of Saturday lume. 
diately following. ¡t will be sent post free to any 
part of the world-3 months, 43. ed.; e months, 
Ss. gd ; is months, 17s. ed. Postal Orders, Post 
Office Orders, or Cheques should be made payable 
to the Proprietors. Cassell & Co. Ltd. 

Cenerai Correspondence is to be brief and written 
on one side of the paper only. AU sketches and 
drawings to be on separate sheet,. 

Contributions are always welcome1 will be promptly 
considered, and if used will be paid for. 

Communications should be addressed, according to 

Mr. J. Nicholson proceeded to give his 
lecture on "Aerials," detailLdg the prepara- 
tion of a mast and the fittings required. He 
gave demonstrations on the making of guys, 
splicing of same, etc., and, finally the method 
of erection and fixing of the mast and aerial. 

Future meetings, Friday, Sept 22nd and 
Monday, Oct. 9th. 

WIRELESS SETS ERECTED 
Your set will not work unless properly crccf ed 

Wireless Sets are now "foolproof," but they must 
be properly erected. We have a staff of experts 
who will do this for you, and from thence on yo 
trouble will be at an end. Remember that the pros. 
imity of electric cables and telephone wires will 

affect your set If not properly erected. 

For Fulic, Particulars of our Service, and 
Reasonable Scale of Charges, utitr 

THE THOMAS NOWLAN 
WIRELESS SERVICE, C0. 

Society 
H. Sec.-Ma. A. BALDERSTON, 6. Clough 
Terrace, Barnoldswick, via Come. 
A MEETnG of the above society was held on 
August 30th at the Gladstone Liberal Club. 

At the termination of the usual thirty 
minutes buzzer practice, a lecture was given 
by the hou. sec., entitled" Electro-maguetism." 

The secretary solicits applications, for mem- 
bership from any gentlemen in, the locality. 

Durham City and District Wireless 
Club 

Hon. Sec-Ma. G. BARNARD, 3, Sowerby 
Street, Sacriston, Durham. 
A MEETncG of the above society was held on 
Aug. 25th. After Morse practise the hou. 
Sec. gave a short lecture on diagram Inter- 
pretation, using twenty-two diagrams upon the 
blackboard to represent - various apparatus. 
These diagrams were copied by the membets. 

After the announcements, the chairman 
commenced. the question period. 

Several new members were enrolled. 
The sixth meeting of the society was held on 

Jones. 
A pleasant diversion was provided by Mr. 

R. W. Steel in the form of a lecture on" Remin- 
iscences of the \Vireless Service." 

Fulham and Putney Radio Society 
Hon. Sec.-M. W. DEwHURST, 52, North End 
Road, West Kensington, London, WI4. 
A MEETING was held at the new headquarters 
on Sept. 8th. 

Mr. Barker switched on his set and the mein- 
bers heard the result of the air race through 
a Brown loud speaker. A new committee 
was formed to deal with the rules, etc. Friday 
was found to be the most suitable for meetings. 
It was decided that the first Friday in each 
month be devoted to lectures, and we hope to 
start the October meeting with one. 

Mr. E. Vernon Barker, who is a member of 
this and the Willesden Society, explained his 
apparatus to the members, and with five valves 
and a loud speaker produced music and sing- 
ing that was rendered dear and free from the 
usual disturbances. 

All amateurs in the district are invited to 

circuits were traced from a subcriher to the 
exchange by open and underground wires. 

The second annual general meeting (fornieni- 
bers ouly) will be held on Sept. 22nd. Meet- 
ings next session will probably be held weekly, 
formal (general) and informal (instructional) 
meetings being held alternately. 
Portsmòuth and District Wireless 

Association 
Hon. Sec.-M. R. G. H. CoLE, 34, Bradford 
Road, Southsea. 
ON Sept. 6th the monthly meeting was held 
at the Pile Memorial Rooms. 

In future it has been decided to hold two meet- 
ings each month, the first and third \Vcdnesday 
suiting the majority of the members. 

The members paid a visit recently to tue 
local electric light and power, station. This 
visit was arranged by Mr. Lawrence. 

Wireless Society of hull and District 
Hon. Sec.-.-Ma. H. NIGETSCM,ES, i6, Porto- 
bello Street, Hull. - 

A r1EETJNG of the above was held on Sept. ittli. 

their own manufacture (W. 2 H.P. i Rect. 
2 LP. valves). 

There were six-minute transmissions with 
intervals of five minutes between each. The 
receiving set was operated by Mr. C. G. Wil- 
liams, of Messrs. Ashleys (who is also a member 
of the society). The whole of the items %vere 
received extremely satisfactorily, and vere 
made clearly audible to all present through a 
loud speaker. The programme was varied. 

Thn five-minute intervals were occupied in 
answering questions deposited previously in 
the question box. 

The next general meeting of the society sill 
be held on Sept. z4th, at the same address, 
and all interested persons are invited. 

Barnoldswick Wireless and Technical 

rangements are being made for two special 
concerts to be transmitted from Newcàstle 
and Ashington during the evening so that 
those present may have the benefit of a first 
class" Listen-in." 

Stoke on-Trent Wireless and 
Experimental Society 

Hon. Sec-MR. F. T. JONES, 360, Cobridge 
Road, Hanley. 
A'r a meeting of the above club on Sept. 7th. 
a library of wireless literature was suggested. 
If any members have any books on wireless 
or electrical subjects, the secretary will be 
pleased to receive them. 

A demonstration on how to wind coils for 
wireless receiving sets was given by Mr F. T. 

wireiess boclety 
Hon. Sec-Mn. D. E. PETTIGREW, 37, Mex 
borough Avenue, Chapeltown Road, Leeds. 
A MEETING was held at the Leeds Universtty 
on Sept. 8th, Mr. A. M. Bage taking the chait 
at 8 p.m. The chairman called upon Mr. H. 
Mortimer, of the P.O. Telephones (Leeds), ta 
deliver a paper on "Automatic Tviephony.' 
The Leeds exchange is the largest automatic 
exchange in the British Isles, and Mr. Mortimer 
successfully conveyed to the meeting the priu- 
ciple upon which the complicated mechanisiii 
installed' therein, functioned. The principles 
upon which old hand-operated exchanges. 
worked were considered, in order that one could 
appreciate fully the great advantages attached 
to automatic operation. The methods of 
automatic oceration Were exnlained. The 

subscriptions was put - back for subsequent 
discussion. The Co-operative Guild-room has 
teen secured for weekly meetings. 

Wireless- society of Liverpool 
Hon. SCC.-MR. C. L. Lvoss, 76. Old Hall 
Street, Liverpool. 
A MEETING of the above society was held on 
Aug. 24th at the Royal Institution, Colquitt 
Street ,Liverpool. 

Special arrangements had been made with 
The Ashley Wireless Telegraph Co., Ltd., of 
Renshaw Street, Liverpool, whereby they would 
transmit telephony and musical items from 
their experimental station, 2 KH, the same 
being received on a five-valve receiving set of 

open to all interested, and members e invited 
to bring their friends. rt will be held at 7 p.m. 
in the gymnasium of the Y.M.C.A. Lantern 
slides will be used. 

The next meeting, on Oct. ist, will chiefly 
consist of buzzer practice. 

The seventh meeting of the above took place 
at headquarters on Sept. 8th. 

It is hoped that the three chief northern 
societies (Durham, Newcastle, and $underland) 
may co-operate in the exchange of lecturers. 
demonstrations, visits to Works, etc. 

A letter sent by Mr. G. Barnard made au 
appeal to the members to advertise the forth- 
coming event on the 22nd, when Capt. Donnis- 
thorpe will deliver his lantern lecture. Ar- 

lion. .Sc.-MR. R. S. V. \VooD, 4, Hamble 
Street, Fuiham, S.W.6. 
A MEETING of the above v*ts held at the tem 
porary headquarters on Sept. 6th. The 
crystal set was discussed by the members and 
numerous question papers Were handed in. 

Proposed Watford nd District 
Radio Club 

IT is proposed to form a radio club for Watford 
and district. 

Will all those interested please communicate 
with Mr. F. A. Moore, Leauesden Road. 
Watford, Herb. 

Leeds and District Amateur 

i: 

ntoteurWnJizss 336 - . 
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Finn. Mr. A. Hainmerton was elected, trea- lt was announced that Capt. Donnisthorpe. Fuiham and Chelsea Amateur 
surer, and Mr. Geo. T. Bultitude, secretary of the Marconi Co., is to give a lecture on the 1adio Society and librarian. The ciuestion of fees and 22nd of this month. This meetin will be 
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FOUR of these fitted in handsome case tapped for 30-45 or 6o Volts. PRICE: In Case, 29/-; Without Case, 15f- 
Mail Orders delivered within 24 hours. Some Provincial Agencies stifl available. 

\VATES BROS., 1$-14, Gt. QueenStreet, KINGSWAY,W.C.2 
'Phone : GERRARD 576. Telegrams: "Zywateseng, Westcent, London." 

- 

Se 
i - A 

inches by -. HIGH TEwsLcì 
- ,, 

,, r BATTE:" -- 

ONT*N7 :, 
rflfl,ft OF - 

r 

TOTALVi ¡ 

PRICE: 

/6 
EACH. - 

I5volts.. 

" A'rE PECIALITIES 
Include the Well-known t - 

"SPHINX" igh Tension attery 
The supply of a small but steady high voltage requires a dry battery of exceptional quality and, durability. The 
"Sphinx" battery has 40 years' manufacturing experience behind it and can be thoroughly relied upon to give the 
utmost satisfaction., For the present it is only made in the standard 15 volt size, as illustrated. 

THE EXHIBITS 
will include many instruments of entirely new design and novel apparatus never before shown to the public,, and at each stand highly experienced 
representatives will be on duty for the purpose of explaining the various exhibits. 

OFFICIAL CATALOGUE 
Price 6d. Over io pages. 'Special article by F. Hope Jones, Esqr., M.LE.E., and a Complete List giving the name and address of all 

- affiliated Wireless Societies and Clubs in Great Britain. 
ORGANISERS: 

BERTRAM DAY & Co., Ltd., 9 and 10, Charing Cross, London, S.W.1. 
Wireless PublicLy Specialists Gerrard 806314 ...... ---. -,-'dJ -'.' -'-'L'"-'' i.. j 

. .. , - 

SPECIAL ATTRACTIONS 
THE WIRELESS SOCIETY OF LONDON 

Have arranged for officers of the Society to be available eachday, at the room put at their disposal, to meet officialsand members of Affiliated 
Societies from London and Provinces. A staff of experts will be in attendance to conduct visitors round the Exhibition. The following are 
among the gentleman who have kindly promised to give lectures, which will take place every afternoon and evening as announced during the Exhibition: 
Admiral of the Fleet Sir HENRY JACKSON, G.C.B., G. P. MAIE. A MICE., etc. R. CLINKER 

K.C.V.O.. etc. G. G. BLAKE, M.LE E., A. Inst. P. JOHN SCOTT.TAGGAItT, MC., A.Am.LE.E., F. Ins. P 
F. HOPE JON ES, M.I.E.E. E. BLAKE, A.M.I.E.E. Lt. H. WALKER. A.M.I.EB. 
A. A. CAMPBLLSWINTON, FRS., etc. PHILLIP lt. COUSLEY, B.Sc., AM LEE., F. Inst. P. B. R. RIVEEtS.MOORE, B.Sc., AMIE. E. 
MAURICE CElLO - - W. R. H. T1NGEY, Late Royal Corp, Signals, T.F. P. D. TYERS. 

THE DEMONSTRATION STAND 
will provide numerous concerts daily, including the .reception of Broadcast music, song and speech. 

WIRELESS EXHIBITION 
- AND 

HORTICULTURAL HALL, 
Vincent Square, Westminster, S.W. 1. 

SepL 30t (1922) 
(Saturday) 

The CONVENTION 

Oct. 7th 
(Saturday) 

will be held 

CONFERENCE . 

Admission SPECIAL TRADE DAY, October 2nd 
Admission 1/3, including tax. 

1/3 SPECIAL PUBLIC DAY,. October 3rd 
Admission 5/-, including tax. 

Including Tax admitted both days after 6 p.m. at ¡Fie usual price:) 
under the auspices of THE WIRELESS SOCIETY OF LONDON. 

SEPTEMBER 23, f922 33 &WIUVWU.ISS 

.-- --ALL-BRITISH 
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onk a screw driver'waned 

The home construction of a Valve Set is quite simple 
if you purchase a set oí Peto Scott standardised 
Radio Parts. You will find that all the drilling 
and tapping has been done for you and the various 
components ready built-all you need is a screw- 
driver to fit them together. Full 
instructions supplied with every set. " 

SETS OF PARTS 
No. 4. Detector Panel ..... 17/6 explains I 

No. 5. Low Freq. Panel .. .. 33/6 1 Uie whole 
No. 3. High Freq. Panel .. .. 13/6 system 
Mahogany Cab:nets to fit each .. 3/6 

PoST 

Postage: 9d. per pond extra, but , ' 
all orders over £2 sent post free '%a,.#" 

SHOWROOMS & OFFLOES: 

Featherstone House,64,HighHolharn,W.C.1. 

Works: Wood Crees, N. 

I ESTABLISI-iED 
1850. 

I Exil ibijj,n Awaed,ç.- 

Scientific Instrument Ma/err, LONDON, rB6w 

- 77, Clerkenwell Road, London, E.C. 
SYDNEY. tow 
ELBOURNE, 

VARIABLE ¡T CONDENSERS 

in I1ïcro. Plates 
(arado. 

0005 5.9 ... -17 0 
Complete in Polished Matto- 
gany Cabinet ready for use. 

_________-, i Points to Note. 

- Ebonite Plates, 3rX 31' r, 

Nioulded Top and Bottom 

Ivorine Scale o-,3o'. Orders 
wilL be dealt with in strict rota- 

' tion. Terms-cash with order. 
--t--- t_- oo0 -- / MF. 

Itlustr&tlon shows for Panel Mountlne, PRICE 
CRYSTAL RECEIVR SET-Complete in Oak Case with 4,000 ohm Phones and 
Aerial Insulators, Lead In and Earth Clip. Ready for immediate use, post free. 

This set consists of patent tapped inductance range to 3,000 mettes, Lelephone 
Condenser and Crystat Detector mounted oir Ebontte Panel, 8k N 5k X t. price as 
ahoye specificatior. L i. IO O. 

t. 

The sign o the of dependaiity. , 
j RADIO SERVICE CO., LTD. 

House 62, Oxford Street, W. i. 

STOKE NE WiNG TON. 

Establishea 1899. 

j Branch 143, CHURCH STREET, Phone: Mseu 2136 

- MAXEY'S Wireless ureau 
I LONDON AND BRIGHTON 

t - 

I 
Complete sets, accessories and materials direct from our works. Best 
quality, lowest prices. Mail orders by return post with balance. 

s ' , Set' 
Our Aim is the Amateur's Benefit 

Watch this Advert, for Special Offers. 
- 

I 28, Ludgate Hill, E.C.4, and Market Hall, London Road, Brighton, 

VALVE HOLDERS, 'l'urned Ebonite, High Finish, with 
Legs-and Nuts complete - - - 1/- and 113 

EBONITE KNOBS, luined and Polished, 1", l", 
3d., 4d., Sd., Bd. antI 1/- 

EBONITE IN8ULATO PS - 6d. ,, 
SPACER WASIIaRS, Aluminions - Large, Gd.; small, 4d. per doz. 
SCaLES, Oto 180 - - - - - 6d. and 9d. each. 
ENGRAVED NAME PLATES, All Letierings Id.,, 
COILS, Inductance Vound, 24 gen, 12" a 4''. -. 4/. ,, 
Sn 11CM ARMS, laminated complete - . 2/- ,, 
'DETECTOF8, Udiversat Joint on Eboniie Base 4/6 
SHELLAC #ARNISH, specially prepared - 1f- and 1/G per botile. 
MICA SHEETS,5"Xl" - . - id. 
AERIAL WiRE loo ft. lSg, Silicon Bronze - - . 

MEA ' PHONES, finest make, 4,000 ohms - - 25f. per pir. 
COPPER FOIL, 001 and 002 . - - 4ci. per foot. 
EBONITE RODS, SHEETS, TUBES, PANELS. 

Cut to an size. - - - . . Prices on application. 
BROSS, including Nuts, Screws. dc. - - 

CRYSTAL SET, complete with 12X4 Tuner, ondenscr 
and Deteclor on polished hase . - - 27:6 

FILAMENT RHEOSTATS . . 
- 

al- 
TRANSFORM ERS, H. F. - Unwound, 4f.; vound, 15/- each 
Ditto, plug is type - - - Un,vound, 2f-; wound, 4f. io 7J6 
PANEL SETS, CONDENSERS, variable . Prices on application. .' ¡ inciva'e anwuntJorjio,tagr; any balance will 6e re(urn.ai. 

radio man as sveli as to the person who "listens in "for the erst time 
If you are looking for i00%satisfaction ask your dealer to show you this 
set. He may be temporarily out, but it's well worth waiting for, or you can 
write us direct. 
This set is quite different from any set or the market and the design is 

registered. We will take proceedings against any person trying to infringe 
our design. All our sets are guaranteed, money refunded if not satisfied. 

Send for Price List. Write for Trade T,zrms. 

The Crystal of the Moment-" HERTZITE," price 2s. 6cl. for large liete, post free 

We also stock all Crystals. Write for Trade Discounts. 
Sterring Phones 4000 ohms. 32s; 2000 ohms, 31s. 

Ou oren tetaRe High Resistance 4000 obwis Double Head Pitones, beautifully fi,ishied 
comftlete, 25s. taie. Money returned if not cooqtietrly satisfied. Postage ¡u. 

Look ont for next reck's Advert. We will be introducing our new paient Loud.speaker, the 
best and cheapest loud-speaker on ILe market. Wlch for our announcement of the new 
Valve which we are putting on ihe market at a very early date, it will be the valve of the 
moment. Our factory is now svorking in mii swing, and we are in a favourable position to 
accept contracts for the manufacture of wireless seis, eic., te, your omit specification. 

I 

':: YOU ARE LOOKING FOR IMPORTANT NOTICE! We are now supplying 
.,direct to the Amateur 

j 

THE VEDA COMPANY 
. TheR..No. CRYSTALSET 

(Actual Manufacturers) Contra rtors to His Majesty's Government. 
'Phone 

48, PAWSON'S RD., W. CROYDON. Price £6 6s. CROYDON 2t9. i complete, - 

alU Goods ftaily gaaranteei. Largest and Best Epiiped Wireless actery in South of England. 
j 

I including 40Ó0 ohms Phones Aerial Outfit CONDENSERS, Vanes Aluminium, 71d. per doe. Fised or moving. 
CONOENSEKS, with 2 Tessninals and "Ebonite Plates, 001,002, 003. 

116 and 2/- eanch. 
I 

You can pay more money for a Receiving Set-if you want to-but you 
with Grids as above - 2/- and 3/- 

SLIDERS, seith Plungers, Turned Ebonite . . - Gd. " 
" VALVC LEGS, 

can't get any better results or greater satisfaction at any price. 
the been literally - - - - - id. Since we put this set on market we've swamped with 

.. edth 2 Nuts and Washer - - lfr& 
- Lacrjttered and Polished complete - 2cl. I 

orders. The Trade, Amateurs-everybody who has ed the instrument 
,, 

TERM',IALS - - - . - Ici, anal 2cl. j has become a booster for it. The range or distance from which signals 
Lacquered and Polished - - 2d. and 3cl. are received, and the clear sharp tones are a'reveíation to the experienced 

mLcur Ws / 338 

''NO FANCY PRICES '' f HERE'S 
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- (PATENT) 

PRLCE .'-2,000 ohnis, ... .42/- per pair. 4,000 ohms .-. 45/- per pair. Postage 9d. extra, 

E MAGNAPHONES can be obtained direct from- - 

I EDWARD E. ROSEN & CO. 158, City Rd., LONDON, EC 
E Telephone: CLERKENWELL 5130 Telegrams: " RAD WA VES, LONDON" 

ALSO FROM :-A. W. GAMAGE, LTD., HOLBORN, B.C. MITCHELL'S ELECTRICAL AND WIRELESS, LTD., 
E MCDERMOTT RD., PECKHAM, S.B.15. THE PETO SCOTT CO., 64, HIGH HOLBORN, W.C.1.. 

MAGNAPHONES MAGNIFY 

THE MAGNAPHONE'S PATENT 
" MAGNETIC SHUNT PASS" 
ABOLISHES DISTORTION 

MAGNAPHONES ARE MARVEL- 
LOUS-THE MôsT SENSITIVE 
TELEPHONES YET EVOLVED 

MAGNAPHONES ARE ADJWST-»n- 
ABLE / 

/ 

up to the limit of 1,000 Sets, received by us not later than Simply Charming-Charmingly Simple 

OCTO:E 7, 122. 
This Set is absolutely the best, most compact and most effective Crystal Set made. Its usual pricè ¡s 
£4 ISs. Od.-to which it will revert after this date. ORDER AT ONCE from 

The Barlaw Engineering Co., Ltd. (Dept. A.WI), 47, Victoria St., 
- LO1%TDOrJ, '1:v.i - 

ESIIIIIll!llIIIttltIIIllrtlItnhlI;nnhI)ltnhihsIlhuhI 

1 0L.V 
The "O.K." Casket Crystal Receiving Sét 

,______ fl___ 1I)'I rruv. £-cicenL AV3? 

N order to popularise this wonderful new Wireless 
Receiving Set-which quickly picks up Signals, Tele- 

phony and Music within a 30 miles radius, we will supply a 

Complete Set consisting of the "O.K." Casket in a beauti- 
fully polished Mahogany Cabinet (size 6 x 44 x 3 inches), 
with One Pair of High Grade Head Phones, loo ft. 
Aerial Wire with Two Insulators, packed and delivered 
t your address at the £ Specially Reduced Price of 
in fulfilment of every order (aceomDanied by a Cash Payment) i-1 

b - 

SEPTEMBER23,1922 s 339 - 
mcthuritkS5 

A: GREAT ADVERTISING OFFER 
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"Phone: Gerrard 4637. - . 

__! 
¡ - 

E.C.2 - 

Valve Holders, lid, each, with nuts. lntervave Transformers, 1816, 211-. - 
I 

Please include sufficient for racking and postage. The above prices are too low 
I 

Write NOW, enclosing P.O., to :- to admzt of being sent otherwise. Trade Supplied. Send Stamp for List, 
i -. 
i SOLE DISTRIBUTING AGENTS 

M. RAY .. 
for THE BRITISH EMPIRE 

Postage Free. TRADE SUPPLIED 

27, LISLE STREET, W.&2.L to Z o. 
Right Opposite Daly's Gallery Door, (Dept. H) - 

To avoid mistakes, this address is close to 
64 Great Eastern 5treet Charing X Road and Leicester Square Tube - 

Postage and packing 1/3 per set. 

Crystal Sts t unassembled), complete with 
inductance tube, wound 24 enamel wire, 
blocking condenser between ebonite, 
polished mahogany base, with 2 ends, 
2 sliders and pluneers, 2 brass rods 
drilled, terminals, and ivorine tabs, ,00 
stranded 7/22 aerial wire, reel insula- 

- tors, one pair of double headphones. 
4.000 ohms,-guaranteed, 50/-; carriage 
2/6. 

Aumiflium Vanes, best quality, fixed or 
moving, z doz. 8cl.; 6 doz. 3/6; I2 

doz. 6/9; 'z doz pairs, 12/6. 
Large Spacer Washers, Sd. doz., 2/4 6 

doz. 4/- gross. Small ditto, 3d. doz., 
1/4 6 doz. 

Knobs, s in. diameter, 4d., 5d., Sd. 
(latter with 2 BA nut in centre). All 
best quality. 

'Phone Condensers, extra' quality, 1/6, 1/8. 

Aerial Wire, 7/22 stranded copper, ,00 ft. 
hanks, 3/6. Postage and packing, 1/3. 

Centre Spindles forCondensers, square, 
screwed both ends z BA, 3d., 4d, 
5d. and Sd. 

Screwed Rod. 2 BA, in., 2cl. ; 6 in., 3d. 
each. 

Switch Arms, complete with laminated 
arm-knob, collar, nuts, pointer, mar- 
vellous value, 1/-. 1/3,1/8, and 2/-each. 

Filament Resistances, with knob and. 
pointer, 2/9, 3/6 each. Also "Thor," 
4/6 each, 

Terminals, BA, 1/4 doz. W.Q. pattern 
for panel mounting, large size, 1/10 
doz. Various other kinds, 1/6,1/8, 1/10 
doz. All complete with 'nut and 
washer. 

Telephone Terminals, complete 2d. each, 
1/10, 2/. doz. according to size. 

Slider Knob and Plunger, best qbality, 
Sd, each; wIth i3 in. brass rod, 9d. 
(post 1/-). 

Switches, Single. Pole, 2.way on ebonite 
base;.high class types, 1/10 and 2/6 
each. 

Inductance Coils, wound, Nos. 22 or 24 
enamel wire, correct wave-length, 3/6 
to callers. Postage 1/3 extra. 

Contact studs, X , ¿mplete with nut, 
8d. doz. ; 3 doz., 1/8. 

30 40 3 x 9" x 3' 3 7/6 
60 0 3e x 9' x 5 6 14/6' 

Special BATTERIES for 
Wireless TELEPHONY 

(Large Cells) 

No.or voltage flIMENSIONS Weight I PRICE (Box included) (lb.) 

15 20 
Height Length Width 

3f'x8" x4" 4 7/.. 
'30 40 3"x13"x4 7 13/6 
'30 40 3'x8x7 - '7t 13/6 

HYDRA, ACCUMULATORS 

Voltage 

CAPACITY 
OVERALL 

DIMENSIONS PRICE 
A.H. In 10h 

Light A.. 
Height Length Width £ d. 

.4 20 13 6"x4"x25 1 2 6 
- 4 40 25 6 x4"x3 1 9 0 

4 60 38 6x4"x4 2 2 0 
4 80 40 6rx4x6e 212 6 

NOTHING BETTER OBTAINABLE 

COMPLETE SETS OF PARTS FOR MAKING 
VARIABLE CONDENSERS. 

Approx. I 

NO. Of I 
These sets are completo ready for assembling and 

Capacity in 
Plaieo 

Pr/c. consist of the following parti: Necessary Aluminium 
Mu.' -larads 

I Vanes fixed and moving), all standar4 size, large 
7/6 and small Spacer Washers, Centre Square Spindle Oot 

.09075 43 6/9 with Knob screwed 2 BA, 3 round scrcwed Rods for 
56 sides, necessary Nuts and Washers, Brass Pointer, 

.0003 
J 

i9 3/6 Engraved Scale, 2 Terminals, Lock Nuts, bush and 
C002 13 2/6 2 bronze coil Spring Washers. Every part guaran- 

I 

2/3 teed best workmanship and quality. 
Vernier 3 1/10 

ILV i.J&3L.d 

ALL OVER FRANCE 

he Most Reliiable 
FULLY GUARANTEED. 

Special BATTERIES for 
Wireless TELEGRAPHY 

1voitrge' 
DIMENSIONS) WeightJ 
(Roi included) 

I 

(lb.) 

20 
jHetght Lenh 

32 x5" x3"i 1 I 413 

Call Hefe and 'A VE ¡0/- in the £ 
HEADPHONES. Very special offer of French Headphones. 

Highly sensitive, very light, tested and guaranteed. All 
complete with double headband and cords. All 4,000 ohms 

21/-. 22/6 25/- 30/- 

IGH - TENSION 
BATTERIES AN 
ACCUMULATORS 

- 

- ¡1V fTQ1'. 

340 m. I SEPTEMBER 23, 1922 
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with complete 

HENRY J. BREWSTER & CO., 
11, Queen Victoria St, London, E.C.4. 

I.T.C. Ltd. 
Princes Street, WESTMINSTER. 

Telephone: Victoria 9598 

 U... UU UUUU UUU U 

EASY TERMS OR CASH 
SINCIE VALVE MODEL A, 5 OHS.; Two VALVE MODEL B, fl CUS. 

Mode! A comprises: Polisbed Cabinet, Ebonite Panel Tap. Mullerd Valve 
Coil Holder, Honeycomb Coil, Variable Condenser Filament Resistance, 
Phones oco ohms, HT. Battery, Accumulator, loo ft. Aerial Wire, Insulators, 

Leading In Tube, Terminais. 

This offer is open for 14 days only as an advertisement, Stamped en- 
,,elope for fuli partLculars and terms. Satisfaction or money retgrned, 

G. BUSH, 119, Sutherland Avenue, London, W.9. 

PROMPT' SERVICE 
Send two stamps for lists 
of wireless supplies. We can. 
and do deliver promptly. 

ELECTRICAL SUPPLY STORES, 
5, Albert Terrace, King Cross, HALIFAX, Eng. 

LISTEÑ IN ... - 

on the "Aerowave " Receiver 

/ PRICE 

rí 

as standard. 'PI-IONES 
Every headset carefully INSPECTION, 
tested under actual re- 2,000 ohms. 34/- cepton conditions nd guarantee&to specifi 

4,000 ohms, 35/- cation. 

WIRELESS 
POST FREE.: 

T' 

\% 
\ - 

/1. 

- 
SPECIFICA TIOtt 

\ CORDS. conductor tinsel, 3 ft. 

J 
long between butt 'and fork, 

12 in. long from fork to each receiver, 
Instrument end' fitted with 2-plug iype 
metal tags. 

RECEIVERS. Arranged in series, and 
wound to 2,000 ohms, 

T 4.000 ohms, or as required. Magnets oI 

specially treated tungsten steel mounted in 
aluminium cases and fitted with adjustable 

"?' steel headbands.' of extremely light but 
serviceable pattern. 

2,000 ohms t ... 24/.' 
4,000 ohms ... 25/- 

 £o.d.. 
i Valve Panel in mahogany box with circular filament 

resi5tance ................... 14 0 
i Variable Condenser ................. i O O u 
Complete set of slab coils for all wave lengths 15 0 
i Valve (Es-Government) if in stock 12 0 
s Battery, a volts tapped off every 4 Volts 15 0 
i 4-volt Accumulator .................. i O O 

ioo ft. Aerial Wire, best enamelled stranded Copper 7 6 
a Insulators ........................ 2 0 

U i pair Head Telephones 1 10 0 u 
6o ft. 19/30 tinned and rubber-covered Cable for earth 

. connection and wiring ............... 1 6 
£6170 

u _____ u 
VISIT OUR STAND No. 43 All-British Wireless Exhibition. 

Horticult rai Hall, Sept. 30 to Oct. 7. 
ILLUSTRATED CATALOGUE (A/W), post free 6d. 15 pages, too 
illustrations. :: :: When writing please mention thIs publication. 

: LESLIE McMICHAEL, Ltd.,: 
Providence Place, West End Lane, Kilburn, N.W.6. u 

u Bus Services 1, 8, 16, 28, 31, all pass West End Lane. u 
U Telephone: H&MFSTEAD 1261. Noareit Tube Btatton: K1LBW6N PAR.fBaker1oo.) 

6!- post free. 

5PECIFICAT!ON 

RESISTANCES. 120, 1,000, 2,000, 
4.000, 8,000 ohms. 

Other windings to order. - . . 

I) 

INSULATION. Highest possible. - 

MAGNETS. Selected tungsten steel, 
manufactured under our own 

special process and guaranteed for ten years. 

CORDS. Heavily insulated t ins e I' .- 
- 

- 

conductors. ¿2ì 
FINISH. Polished aluminium case and - 

fittings, with oxydised relieved 
coppered headbands. Simple and coin- DE LUXE fortable adjustment. Ebonite car-catis fitted 

ONE-VALVE RECEIVING SET: 

LM MICnAEL 

f 

CRYSTAL 

/ 
SET 

- (Including 'DE LUXE 

,,, 

Head 'Phones) 

£450. 
- POST FREE 

\. ERIALS Complete with insulators and instruc- 
tions for erection. 
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J 

47, GERRARD STREET, LONDON, Wi. 
- 

SCIENTIFIC M'PUANOES thoetrtc Magnotle, 

L.ES PARTS a Mater,al, st 1owa,t Prices. 
Cal ami see Ou, Immense stock or weile (a Intothr tian and Prices. 

lu en/re of L.ondo,,, T,j) of Kinsnwy. 
SC!N?.FIC APPLTAMCES, 

11 and 29, Sicilian Avenue, London, W.C.1. 

ELECTRADIX RADIOS. 
IMMEDIATE DELIVERY 
FROM OUR HUGE STOCKS 

Everything from a Recorder to 
an Earth Clip. 
The best equippel Citi depot. 

COME AND SEE US 
9, COLONIAL AVENUE is 

first opening on left in the 
- 

. Minones, nr. Aldgate Station, 
Metropolitan Railway. 

LESLIE DIXON & 
9 COLONIAL AVENUE. MINORJES. E.1 

Colby Single Valve Set complete io gos. Two 
valve set .l4. Three valse set £z.r sos. Efficiency 
guaranteed. Trade supplied-Colby Vixeiess 
lutallations, Dept. M, 4, CloumelI Road, Toiten. 
ham. [95 

u TO THE TRADE 
The firm of ASTON & MANDER was estab 
tithed 1T89 and hss been making Scientific 

- Instruments for ot-er 131 year..- 
We are now making all form of Wireless 
Accessorlee and Parts. Can wo quote 
you for your Deolgns and Apparatus in Metal, 

Wood, Ebonite, etc.? 
ASTON & MANDER (1117)- LTD. ALBANY W?RKS, WIU.ESDE', N.W.O 

FELLOWS HEADPHONES, 
Feilophene Two valve .set, £9, complete. FoIiow 
Crystal 8et, LS 7s. 6(1., complete. "MutIard' 
Grid Leaks, 5e.; vaAve holders, is. 9d Panels, aerials, 
condenaer vanes, washers tors and bottoms, scaled tops, 
switch arson, hesctphone cord6, resistances, etc. Everything 
for amateurs. Trade SUTplisd. 

F. N: COUVY & CO., Ltd, 3, Upper Brook Mews, 
CraVen Rd.. W.2. Nr, Path!. t7tt1Ofl. radii: 5743 

HIGH CONDUCTIVITY SOFTCOPPER 
INSTRUMENT WIRES. 

PRICES AT PER LB. 

,e.w.o. e-c.c. o-c.c. s.s.c. [s.e.c. eset 1) 

s. d. s. d. s. d. s. a. u 
18 2 0 2 C 07 010 2 2 

00 2 2 3 3 220 37 23 
as 2 5 a 'S 3 4 4 3 3 5 
04 510 3 1 37 46 .-8 
26 3 4 3 8 4 5. 5 6 3 0 
oS 310 42 50 66 33 
30 46 50 63 70 36 
35 - - 8 ø 321 
34 - - 8 3 9 6 4 a 

3' - 9 9 It 9 4 6 

38 . - 13 0 15 6 5 0 
40 -- - 156 190 66 
42 - 20 0 25 6 8 o 

44 - - 400 576. ia6 
45 - -. 85 0 132 6 

i 
6 

UD. COPPER AERIALS 
7/02 7'20 

PLAIS 4/- 5/- per loo ft. coil, 
ENAStO. 5/- 6/6 

EAM1LL1(D AND D.C.C. BELL \VIRE. 
2eS SINGLB.ld. per yd. 
OOS Twist ,2d.,,,. 

Terms: Cash with Order. Postage Extra. 
Special Puces to T.rade for QuantitIes. 
HOBROCKS AND ASPIN, r, 

12,SCHWABE ST., RHODES, MANCI4E8TER. 

Every Set is thoroughly tested. Very 
light and comfortable. Standard re- 

sistance 4,000 ohms. 

EACH COMPLETE WITH DOUBLE HEAD 

- - GEAR WIll CONNECTING CORD - 

PRICE 
fQ, OVER BY "I- COUNTER -'I'-' POST 

Marconiphones, at £4 139, 6d., £5 58., £6 19. Gd., 
and £25 each. 

Metropolitan Vickers Seta, from £4 isv. 
Beaver Baby Grand, complete- receiving set, less 

phones and aerial, 15v. 
Federal" Head- Pisones, 2,000 ohms, 35/.. 

Diotograph Badio Head Phones, 3,000 ohms, 35/.. 
Brown Loud Speakers, lie).. - - 

Magnavox Loud Speaker, "Junior" Type, 210/.. 
Magnavox Loud -Speaker, " Senior" Type, £20. 
2-Valve Power Amplifier, complete with valves, 

but less batteries, (for Magnavox), £22 105. 

3Valve Power Amplifier, complete with valves, 
but less batteries (fQr Magjia.vox), £35. - 

Aerial, Earth and Phone Labels, each. 3d. 
Aerial Wire, loo ft. 7/2o, svith e insulators, each 

set, 4/6. - - 12/6. 
Aerial Silicon Bronze Wire, ¡.2 gauge, per loO ft.. 
Wireless Masks, in 4 secjioñs, totalli ii ft., aje. 
Ebonite Valve Holders, 4 legs, sviti, flits and 

washers, 1/-. - 

Ebonite Valve Holders, complete, best quality, 
I/e. - - 

Ebonite Slider and Plunger, ed. 

Cash refunded if not. zafia fied, 

GEORGE -PALMI 

Copper FoIl, 4 x .00z, per lb., 2/8. 
2-Coil Holder, with extended arm, complete 

for panel mounting, 12/9. 
3-Coil Holder, with extended arm, çomplete for 

panel mounting. IT/S. 
Inductance Tube, 5/.. 
Valve Pin, 2d. 
Terminals, cOmplete, small and medium, per. 

doz., 1/8, 
Terminals, complete, large, per doz.. z/.. 

Square Brass Centre ROdS for Condenser, Gd. 
Sets of Roda, i square 3 round, screwed zB A, 

complete with nuts and washers, /0015, the' 
set, !/6. 

Ditto ditto .00z, i/3. 
Ditto ditto .0003, .0002, .00075. the set, il.. 
Ditto ditto .000,, .000oç, the set, led. 

2 B.A. Brass Screwed Rods, is-in, lengths, Sd. 
Brass Nuts, 2B A, 4B A, and çB A, pee don. od. 
Tuning Bar Square Brass Rod, io 13-in. lgtbs., 5d. 

J1: Ç 
Insulators, porcelain, small gg shape, 3d. 
Insulators, porcelain, z-in, reel, sd. 
Insulators, large shell type, 8d. 
Ivorifle Scales, Gd. 

WHOLESALE TRADE SUPPLIED 

R WIRELESS AND SOUND 
TRANSMISSION SPECIALIST, 

.0005. 04. 00. ; 
.0003, 4s. öit., etc. l'ostage extra. 

Headphones tested 4,000 ohms z5s. per paie. Send 
requirements, anything wireless-Moore's Wireless 
£Omponen.ts, ss,. North }nd - Road, .\Vest Kensing- 
ton, \V. 14. [36 r 

Well educated single young man, 25-35 years, wills 
knowledge o witeless, required as special repee- 
sentative. Knoss-ledge of salesmanship an advan- 
tage. Motorist with car or cycle preferred, willing 
to tras'et. Splendid opportunity for eight man. 
Apply with full particulars of -career co Box 2, 
"Amateur Wireless," La Belle Sauvage, London, 
EC.4. [6 s 

Morse Code easily mastered with the "LB.!' 
7sorse sender. Sends any message any speed, and 
will last a lifetime. Pi'ice complete, ta., post free, 
Further particulars stamped envelope.-Grimslsaw 
(Dept. A.W.), Legh Street, Golborne, lanes [as 

Amateursl Don't miss this opportunity. Govern- 
meut 'phones ress'ound 4,000 ohms, with 6 ft. cord. 
Single 'phones izs. 6d. post freç. Double 'phone 
svith special soft leather headsteaps zs. post tre-e-.-i-- 
Malvern Garage, Thornton Heath. -. 

Valve Panels. 7 x ebonite, complete svih 
filament resistance, condensers, kired 'u ready fqr 
use, i6s-Davidson, r96, 'Gladstone Avenue, W'o 
Green. (s 

- Telephone Receivers re.wound. up to ,i,000 ohrn, 
ys. each; .2,000 ohms, 7s. 6d. each; cash with ceder. - 

-M. E. Hampshire, 139, Sydenham Read, Sydei- 
ham, S.E.26. [8ls 

Huge Purthase of es-Government Wirnless Stock. 
Write for list giving full dgtails. 150-watt dynamos, 
L' ; hedgehog coils, 7s. Gd. ; potentiometers, 'in casç, 
with battery, izs. 6d.; loud speakers, zoo ohms, 
7s. 6d. ; i-in, spark coils, es. ; 4-in. spark coils. 
izo. 6d. ; morse tapping keys, 3s., etc, etç etc. 
Three days' approval against cash, or please cali. 
WrLte foe detailed.price list of all goods.-E. J. 
Galpin, i6, Loampit Hill, Lewisham, SEi3, London. 

(I s 

These Super-Sensitive 

HEAD PHONES 
EXCELLENT VALUE 

-'9 

DELI VERY FROM STOCK 

ífl 
Ebonite Knobs, i in. in dia.. 

knurled edges tapped 
allA, ed. 

Contact Studs, with nuts and 
washer, per doz.. 8d. 

Valve Legs, with nuts and 
washer, each set, 3d. 

Ebonite Sheets, various thicknesses (cut to any 
size), 4/6 per lb. 

Switch Arms, complete, 2/6. 
Condenser, fixed and moving vanes, aluminium, 

per doz. pairs. 2/.. 

Condensers,Spacer Washers, large and small, per 
doz. pairs, 1/3. 

Condensers, complete. t/6. 
Condensers (Dubllier), o.00i, o.00, and 0.003, 

3/- each. 
Ditto ditto fitted with grid leak. 7/6 each 

C,ystal Cups (small and large), each 2d. and Sci. 
Crystal Detector, 5/6. 
Lightning Arresters, 2/.. 
High-Frequency Transformer Former- (8 divi- 

sions), 4/6. 
Leading-in Tube. 6 in. long. 2 

25.; list, ad.-J. H. Bennett, Station Road, Willesden 
Junction. 

Accumulator. Batteries, Willard 6-volt go-amp. 
hour, continuous rating. Regular price, il5L, OU, 
pnce, 905., or fully charged, 935. 6d. f.o.r. Liverpool: 
packing 35. 6d. extra, returnable. These. batteries 
are in ebonite boxes and wood crates with handle 
and will give real satisfaction. They are not tlt 
cheap ignition or iDtermittent rated cells in celluloid 
boxes wbiclo need such frequent charging. Money 
refunded if flot satisfied and battery returned in 
good condition within seven days.-Herd and Smith, 
Ltd., Electrical Specialists, 9, Edmund Street, Liver- 
pool. [A 

Portable Bridge Sets for 6.way capacity fuse test- 
log. Complete with all accessories. Suitable for 
calibrating wireless coils and experimental work. 
Absolutely new. Made by Sullivan, Elliott, Brown, 
etc. Price 2i5., post free.-Rencell, 36, Maiden Lane 
Strand, London. 

Wireless Dealers are advised to stock parts fòr 
making radio apparatus, as so many ailateurs pre- 
fer to make their own instruments; there is also the 
additional profit in making your own sets from stöck 
parts. Raw materials and partly machined parts 
can be had direct from the factory it the right 
price-The "Newtonia" %Vireless Factory, 13./i5, 
\Vhitcomb Street, London,. \V.C.z. ' Regent 643 and 
5469. 

Wireless Requisites. . Crystal and valve sets. 
Send us your inquiries and write for prices.- 
,°,ttraeta Electrical Co., ii, Hanway Pace, Oxford 
Street, Wi. [i s 

Make Your Own Condenser. Condenser Corn- 
po6ents. Bçst quality sets of parts, sor, 8s. 6d. 

I 
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Fully illustrated LisS of Wireless Goods, post (ree, 4d. I HODGSON RADIOPHONE No. 1, 
I 

whiôh hás a crystal detector, 
H. D. BTLER & CO, LTD. the whole of the description of the "Air. Race" given out by 

Othce: BANK BUILDINGS, 222, CT. DOVER ST., S.E.I 
I Marconi 'Huse as clearly heaid in arious parts oF London. 

(Oft2sosile Baro Tube Station). 

Works: CAONURY,'LON DON, N i 
Tekhoe: Ha 3o2 ..... Telar.: "Iuity, 'hoLendon." HODSON (Londôn) Ltd., ShaftesburyAvenue,W.1. 

2, Gerrard Placo, 

'Plions: Cerrard 44fi1 

8, LAMBETH 
LONDONEC4. 

VICTORIA Sr., 

- And at Glasgow, Birminrharn, etc. 

- 

- '-I - -. . - 
. 

RELIABLE APPARATUS 
AT POPULAR PRICES 

CRYSTAL SETS, VALVE SETS, etc. EVERY 
NECESSITY & LUXURY FOR THE WIRE- 

LESS EXPERIMENTER. 

It will give you perfect reception by connecting to 
your electric light m3ins by means of an adapter in a 
lampholder only, and consumes no current. 
This fitting can be used with either Valve or Crystal Recèivers, 

Demonstration by appointment. 

PRICE, with flex and ¡ POST FREE. 
adapter ready for use, ¡ . 
Orders dispatched by return. LIBERAL TERMS TO THE TRADE 

With the "SANSAERIAL" in csjtincton with tIe 

pPRICES AND PARTÍCULA RS ON APPLICA TION. 

"PERRYPHONES" 
HEAD SETS FORT WIRELESS TELEPHONY 

4,000 ohms. 

21/- 
EVERY SET GUARANTEED. 
Beautifully finished, highly 
sensitive, detachable receivers. 

IMMEDIATE DELIVERY 

THE JEARY ELECTRICAL Co, Ltd.' 

S WI 7 s. each j 
WhybòtheraboutAerials?' 

Wonderful Results 
have been achieved with 

"SANS-AERIAL" 

/ 

- 

l 

Manufac- THE BRITISH BATTERY c0., Ltd. THE LARGEST SHIP- IN THE WORLD 
-t}ìe White Star Liner Majentic"-uses Exide batteries Clarendon Road, 
fo, her wireless instaBation. 

. WATFORD, HERTS 
No liner testimony to the general-reliability of Exides, and ____________ 

their particular suitability fo? wireless work, could be given. ;5 No. i W. Standard Pocket.Iamp size, 
41 volts (as illustration), with patent 

_________________________________________________________________ ________ a wire term,nsls for connecting in series. 

ELECTRICAL STOIRAGE- _______ 
I,sei sit.sg-hi ter,,ztaai ¡a stirai oJ sexibaiidsa,ae, nosidein. 

$JJ1øtLbt COMPANY LIMITED. I 

PRICE, Carriage Paid, 
7s. 

per 

(i doz. us volts). ilot. 

- CLIFTON JUNCTION, I 2 19/229, SHAPTESBURY No. 2 W. SLAB. s volts (' oeIls), 3 screw Icrminls, 
3s. each Nr MANCHESTER. AVENUE. W.C.2. in. by ¡ in. by ni im high 

1 
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'r 

turWirk 

THI,SHIGHNOTE BUZZER IS INDISPENSABLE 
FOR SELECTINGVSENSUTIVE SPOTS ON THE 
CRYSTAL, ALSO FOR USE WITH WAVEMETERS. 
REAL PLATINUM CONTACT9. PRICE 5/. 

Crystals (pecial selected), Bornite, i' Aerial Wire, 7/25 Stranded, loo' ... 3B 
Galena, Stlicon, Carborundum, I Egg Insulators, Green ...... 6d. 
C. Pyntes. Graphite etc ... Od. I 

Reel ,, best quality .. 3d. 
Crystal Cups with Screw ...... 4d. Valve Holders, Screwed Legs ... 1/- 
Fusible Alloy, per stick ...... Od. Hellesen 36 V Batteries svith.Tap' 
Inductance Tubes, if X 3 Od. pings and Plug ......... 8,0 

,, ,, 12' X 4' ... 9d. 
12 X I 

- 

Essex 15V H.T. Batteries ...... 3 ,, 
in'x6 .13 Ebonite Lead Insulators ...... 2/- 

Slide, with Plungers ...... Od. I 
Perilron Detectors on Ebonite Corn. 

Sq. Brass Rod, i2'XXi' ,,, 4d. plete with Crystals 
Enamelled Wire, 23 gauge, Ib .... 2- I "Ubique" Crystal Set Complete... 15/. 

HEADPHONES, EBONITE, CONDENSERS Etc. Postage extra. 

THE ESSEX 'WIRELESS 
O'xw, k ,Sh,',ws,.,. 

CO. 49P, GROVE GREEN RD., 

Telephone-WANSTEAD 149. 
LEYTONSTONE, E.LI. 

(1 min. from Station, G E.R.). 

FI&Ïà N11t' 1'1 I U 
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Besides our Complete Sets we have a splendic[ 

selection of all wireless accessories. 

Note.-We supply complete receiving sets for cash or 
deferredpayment. Allordersdispatche ¡n strictrotation. E 

E TWO ILLUSTRATED BOOKLETS, No. i and M, POST FREE- 6d. 

THE STUART WIRELESS TELEPHONE cO., 
L'°9. KINGSWAY, LONDON. W.C.2. - 

(Illus.) 
Attaching Wire Rope to 

Socket (Illus.) 
Charging Small Accumulators 

== 

- fròm Direct-cürrent Mains 
(thus.) 

i: 
IIIIIIIIIIIIIIIIIIIIFI 3d.111t11111111111 

¡ We invite the public and also the trade 
to come along to our Demonstration 
Hal!, where all can hear for themselves 
the wonderful wireless reception ob- 
tamed when using our apparatus. 

THE PRTOOF OF THE EFFICIENCY OF OUR 
COMPLETE SETS IS IN THE HEARING THEREOF. 

Free Thnionstrations Daily, IO a.m. to 9 
also on Sundays from 6 to 9 p.m. 

Electric Clocks: Making a Syn- 
chronomé Master Pendulum (Jllús.) 

Making a Simple Mount- 
cutter (Illus.) 

Movement in Iron Castings i A Good Stand for Harness 
lepairing (Il/us.) 

Economic Furniture : Dining- 
room Chair with Rush Seat (Il/us.) E: 

A Four-colour Stámpjng Pad 

T . 

RIC -7L 
I 

EST I 

TEL - 

ING5WA/' IS BES I 
o 

Telephone No.: 4z44 Museum (j lines). Telegrams: 'Cucumis, Vesdo London.' 
Works.: DAGEÌ1HAM, ESSEX. 

BRANCHES: NEWCASTLE-ON-TYNE: 9, Clavering Placa. 
CARDIFF: 8, Park Place. 

1111111111k' 

TÑIS WEEK1S CONTENTS: 

ccrH 

r:t ----r 

Delivery 

/ 

the instrument (as illustrated) for reception of time signals, etc., 
from Eiffel Tower. 
2. DETECTO R.-This is of the crystal type, requiring no 
battery, and is designed to give universal adjustment over all parts 
of the crystal. 
The aptratus ismounted on ebonite panel and fitted in polished 
walnut case. 
The equipment includes one pair of No. R1258 DOUBLE HEAD 
TELEPHONES wound to a total resistance of 2,000 ohms the 
pair. 

Sterling Telephone Wand Electric 
TELEPHONE HOUSE, Co., Ltd., 

210j212, Tottenham Court Road, London, W.1. 

"LISTEN-IN" 
CRYS14L 

ON THE STERLING No. I 
W/ T. RECEl VING .. SE T 

I 

The Sterling No.. I Crystal Receiver has 
Visit Our STAND 

f been specially designed for use in con- 
No. 34 

f 

,yectlon witli the Wireless Tele p ho ny 
ALL BRITISH WIRELESS1 Broadcasting Scheme and Is suitable foi 

I EXHIBITION i a range of about 25 miles. 
Horticultural Hall, 

I 

Westminster S.W.x. I 

I 

Sept. 3o-òct. 
. 

I 

The set comprises: 
I. TIJNER.-This consists of an inductance which can be varied 
by means of tappings taken to stud swftches. Two of these are 

Immediate fitted, one for coarse and the other for fine adjustment. A separate 
coil is provided which can be plugged into a fitting at the back of 

ma&ur Wukss - 44 - - 
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