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i'334wwwBROWN'S -- 

HEADPHONES 
BRITISH 
AND BEST 
THE FINEST 
HEADPHONES 
PROCURABLE for 

30/ - 
This price is for one 
pair of either 12o or 
4000 ohm phones in- 
cluding cords of good 

quality. 
Catalogue, post free, 
gives you details 
of our Wireless 
Headphones, Loud 
S peak e r s, Trans- 
formers .f, Amplifiers Type F "Featherwel ht,- Aetnat 

weight. including corde, fa S oz, only. 

Obtainable from All Wireless Dealers. 

S. G. BROWN, LT 
London Showrooms (Retail only): 

19, MORTIMER STREET, LONDON, W.1.. 
Head Office & Works (Trade Only) ; Victoria Road, North Acton, W.8 

A 2 -VALVE <--- 
REACTION RECEIVER 

FOR 

Owing to the remarkable records in reception achieved by HESTAvox ) 

Broadcast Receivers, we have arranged to supply complete sets of parts for the home construction of these wonderful instruments. All 'engraving, winding, drilling and tapping is already done, the only tools necessary for completion being a screwdriver, a pair Of pliers and a soldering iron. The above set, when built up to instructions supplied, Will receive ALL British Broadcasting and will comply with G.P.O. regulations covering the Broadeast Band of wave -lengths. 
Write to us at once for full details. 

THE "HEST I A" ENGINEERING COMPANY, 
32, Palmerston Road, Acton, London, W. 3. t minute South Acton Station. (N.L. or District Rlys.) 
g;, 'teen-, open 9 a.1.4.-6 hrr. _ - Te/ephone: Chiswick 586. 

SOLE 'AGENTS FOR SCOTLAND: 
Mersrs. THOS. LAND & SON,73,"ROBERTSON STREET, GLASGOW. 

HULLO ! ! ! C.Q. WILL DAY CALLING 
TO ANNOUNCE SOME RARE BARGAINS 
READY FOR THE OPERA BROADCASTING 
BIJOU CRYSTAL RECEIVING SET in 

imitation Morocco, wave -length 600 
metres, stamped B.B.C. Price, includ- 
ing fee .. .. .. .. .. 20,- each 

A THOROUGHLY RELIABLE PAIR OF 
HEADPHONES, stamped 

B B.C. 20/- per pair 
100 fact 7,25 Stranded Copper Aerial Wire 1/10 per coil 

HAVING PURCHASED THE WHOLE OF A MANU- 
FACTURER'S STOCK OF GUARANTEED 722 HARD 
DRAWN AERIAL WIRE IN 100 FT. HANKS, WE ARE 
ABLE TO OFFER THIS AT THE LOW PRICE OF 2/2 PER HANK OR 2/- FOR 50 HANKS AND UP. 

Sheet Ebonite, Grade A, cut to any size 
Every requisite in Stock for Wireless TRADE SUPPLIED. 
These are only a few of our bargains. Do not fail to send for our' Price List giving the lowest prices for the best 

quality goods. Postage on a// goods extra. 
Write for our new Catalogue, now ready. 

Do not fail to try the NEW "DAYZITE," Regd. 
The super marvel Crystal with Silver Detector Point at 2/6 each, or mounted in Brass cup, 2,10, Postage 3d. extra. 

WILL DAY, LTD., 
19,Lisle St.,Leicester Sq., London,W.C.2 
'Phone : Regent 4577. Telegrams: Titles, Westrand, Tondon, 

Headgear Telephones. 
THE NEW IMPROVED 

MITCHELLPHONES 
WITH WITH A 30/ ADJUSTABLE ' NON-ADJUSTABLE 25/ - MAGNETS (illustrated) MAGNETS aaa5i 

Per Pair Per Pair 

Swivel Ê.arpieeel, 
fit comfortably 

to the ear 

Leather Covered Headbands. 

4 

Thumb and Finger 
Sliding Adjustment. 

Adjustable Magnets for 
maximum sensitivity, 

FORSENSITIVITY AND CLEARNESS OF TONE, THEY EVEN 
SURPASS THE OLD TYPE MITCHELLPHONES WHICH THEY 

SUPERSEDE. SEE THEM AT 

MITCHEI I ELECTRICAL AND 
a WIRELESS, LTD., 

McDERMOTT ROAD, PECKHAM, S.E.15. 
WEST END SHOWROOMS: 

2, GERRARD PLACE, W.I. (opposite Shaftesbury Theatre.) 
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TOPICAL NOTES AND NEWS. 
Music in an Aeroplane. 

MR. 
P. D. ROBINS, who was piloting 

an aeroplane, announced that he. 

was able to hear music from a.broad- 
casting station whilst travelling. at ninety 
miles an hour at a height of 1,200 ft., and the 
higher the machine rose, the clearer 
hecame the music. Each of the party 
.n the aeroplane wore headphones, lis- 
tening -in on a 4 -valve set without aerial 
or earth, the instrument used was one of 
Burndept's ethophones. 

* * * 

Cardiff "In Clover." 
IHAVE just received a long and interesting 

letter from Major Corbett -Smith, the 
versatile and energetic director of the 

Cardiff Broadcasting Station. He tells me 
that great things are contemplated in respect 
of broadcast pro. 
grammes for the 
fortunate Iisteners- 
in in Wales. Iie 
writes : 

"Our Sunday 
evening programme 
is always devoted to 
the best music, and 
we try also to invest 
each one with a par. 
ticular interest. For 
instance, on May (ith 
we gave an all - 

Wagner programme 
with the items so 
arranged as to indi- 
cate the development 
of Wagner's creative 
touch. 

"Another scheme 
which I have in mind 
is the production of 
Comic Operas. By 
way of, an experimental start we are giving 

Dorothy ' in ten clays' time, and if success- 
ful, shall follow it up with ` Merrie Eng- 
land,' ` Tom Jones, and other similar 
works. I propose also to perform my own 
opera, ` Elizabeth.~ This is Grand 
Opera in one act, written originally- for 
Madame Kirkby Lunn in the name part," 

* * * 

Wireless Picnics ! 

ISHOULD imagine that this summer there 
will be a good deal of outdoor " listen- 
ing -in," and from all I hear from various 

of my readers, many amateurs are busy 
making portable sets. The fun of stringing 
an aerial up to a tree and the joy of listening -in 
in the open air should add greatly to the 
delight of alfresco parties. 

* * 

Wireless on Fishing Vessels. 

THE latest addition to the development 
of the uses of wireless at sea is the 
fitting of English fishing vessels with 

radio apparatus. This is proving of con- 
siderable commercial value and the utility 

of the installation has been demonstrated 
in connection with thrxrescue of the crew of 
a sailing vessel by one of the trawlers 
recently fitted with wireless. This trawler 
not only rescued the crew . of a sailing 
vessel just before it sank, but by means of 
its wireless equipment was able to inform 
the 'owners of the incident and the relatives 
of the rescued crew were immediately in- 
formed of their safety, and thus all anxiety 
was allayed. 

* * * 

Awards to Wireless Operators. 

I HEAR that the three Marconi operators 
of the s.s. City of Valencia have each 
been presented by the German Govern- 

ment and the Hamburg -America line with 
a pair of valuable binoculars, with suitable 
inscriptions, as a mark of appreciation of 

crystals. Personally, I am going to try an 
orange with two knitting needles therein 
fixed. I have heard that it works. 

New Direction Finder. 
THE latest wireless direction -finder has 

just been installed on the Cunard liner 
Mauretania, which left Southampton 

for New York some days ago. By means of 
this device, I am told that if touch is 

secured with two or ,snore laird stations, the 
exact positions of the vessel is easily found 
by cross bearings. 

* * * 

Wireless Insurance. 
SPEC1AL insurance policies, available to 

all owners of wireless sets and aerial 
equipment, have now been drawn up 

by insurance companies. These cover the 
apparatus itself, 
both inside and out- 
side the building, 
against risks not 
under the control of 
the insured, such as 

fire, lightning. 
burglary, theft, and 
also indemnify the 
owner against third 
party liability in con- 
nection with break- 
down of aerials. 
masts. and poles. 

An annual premium 
of 7s. 6d. covers loss 
or damag^ to the ap- 
paratus to the value 
of £50, and third 
party risks up to £500 
for any one accident, 
including damage to 
property belonging 
to the insured. 

* * 

An Interesting Forecast. 
IT seems that very shortly one will be 

able to sit comfortably at home and 
watch a performance taking place in a 

theatre miles away. A French expert tells 
me that recent tests have been remarkably 
successful, and that the time is approaching 
when theatres and concert halls will be 
provided with apparatus to. broadcast not 
only the voice, but a faithful image of the 
scene on the stage or platform. 

* * * 

A New Insulator. 
GREAT expectations are entertained 

regarding the production of insulating 
plates from the rich deposits of 

silicious earth at Jacllasjoe, in the vicinity of 

Oerkelljunga (Skaane).. The deposits are 
estimated at 800,000 cubic metres, and as 
the material can be directly pressed into 
plates it will be possible to produce 1,000.000 
square metres of plates annually for a long_ 

period. 

Comfortable Road Travelling. A Four -valve Burndept Receiver fitted into the interior of a Thor - 
croit Motor Coach. 

the valuable services rendered by wireless 
at the foundering of the liner Hammonia, 
which was lost off the Spanish coast last 
September. 

* a a 

A Modern Miracle. 
AN interestingexperiment on the powers 

of wireless telephony to assist deaf 
people to hear has been described to 

me by a correspondent from Edinburgh. 
In the presence of several witnesses, a little 
girl of twelve, who has been deaf from birth, 
was enabled to hear speech and music for 
the first time. She was able to hear clearly 
with headphones on a six -valve instrument : 

this in spite of the fact that several ear 
specialists have been able to give no hope 
whatever of her hearing sense being 
developed. 

a * + 

An Original Detector. 
WIRELESS is becoming an expensive 

game. I am told that the latest 
craze -is to use a diamond as a de- 

tector instead of the usual; and cheaper, (Continued on page 506.) 



NOTES AND NEWS. 
(Continued from page 505.) 

Insect Wireless. 

AFAMOUS scientist has suggested that 
by means of transmission through 
the direct current glow discharge, 

instead of the diaphragm transmitter, it 
will be possible to investigate how insects 
and animals communicate with each other, 
for there can be no doubt that they do 
,communicate in a way quite unknown at 
present. 

* * * 

Shall We Hear Them? 
ONE great entomologist states that 

insects speak to each other by electro- 
magnetic waves, while another declares 

that they speak by sounds far too shrill for 
the human ear to record, but it seems possible 
that we shall be able to pick up the sounds 
and reduce their frequency so that we might 
hear them. 

* * * 

A Correction. 
WE regret to state that in the advertise- 

ment, in last week's issue, of a com- 
plete Receiving Station, offered by 

V. V. Bertram, the address was wrongly 
stated, and the price of the station was 

In order to provide more space 
for Notes and News, and to per- 
mit of an extended broadcasting 
programme, the latter has been 
:: transferred to page 527. 

omitted. This should have appeared as 
" Complete Station £18 7s. fid., and the 
address 412, Fulham Road, . Walham Green, 
S. W.4." 

* * * 
"Stars " Made tq Order, ` _ 

TiffE B.B.C. intend to develop their own 
stars of vaudeville and ,opera, and 

so successfully make themselves inde- 
pendent of existing "starst' and theatrical 
productions, agencies, etc. How successful 
such a scheme can be is - proved by the 
phenomenal rise to fame of Mr. Norman 
Long, who was comparatively unknown 
before broadcasting commenced. 

Held Over. 

O1'1NG 
to a lack of space due to an lJ extension in the Opera . Synopses, 

"Geary the Toreador " will be held 
over until next week: 

2 0 M's New Rôle. 
IHEAR that 2 ,O M, Mr. H. S. Walker, is 

taking on yet another rôle. He has pro- 
mised to judge the home-made appara- 

tus sent in for the competition taking place 
at " The Pavilion," Clapham Junction, 
during the " Wireless Week " that is to be 
held there commencing on May 28th. 

* * * 

King of Italy's Set. 
IAM told that King Victor Emmanuel 

is setting the fashion for wireless in 
Italy. He is installing an all -British set. 

* * * 

British Sets Preferred. 
THE Premier, Signor Mussolini, and 

Madame Tetrazzini are also enthusi- 
astic supporters of radio, while the 

Postmaster -General in Rome takes a very 
keen interest in its development. It is 
significant that British sets are preferred. 

Relay Stations. 
IT now seems fairly certain that Sheffield 

and other large towns will be provided 
with relay stations. This will permit 

the humble crystal to reign in new terri- 
tories. 

* * 

Uncle " Cactus's " Flowers. 
CALLING on " Uncle Caractacus " the 

other day I noticed his room was full 
of flowers. " I get simply inundated 

with them," he explained, " large bunches 
arriving every day from my nieces and 
nephews." 

* * * 

Atmospherics. 
HAVE you been troubled with atmo- 

spherics lately ? Many who have 
only taken up wireless during the past 

winter will find a new source of trouble in 
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you will be kicked out of the profession,' 
and I don't like that sort of thing." This 
seems to me to put the whole case in a 
nutshell. 

* - * 

"Georges Carpentier Speaking." 
AFRENCH correspondent tells me of 

an interesting wireless thrill which 
happened at the Carpentier-Nilles 

fight. A gentleman was seen sitting in the 
front row at the ring -side, with a microphone 
instrument on his knee. When, after eight 
gruelling rounds, Nilles received " le knock- 
out," the ever ready Descamps dragged his 
weary protégé to the wireless expert and 
told him to talk into the receiver. Imagine 
the excitement of the army of listeners -in 
when they heard : " Georges Carpentier 
speaking. I have just beaten Nilles in eight 
rounds. I am very pleased with my victory." 

A corner in the spacious wireless cabin of the s.s. Majestic, showing the Gell perforator and the Marconi direction -finder. The Gell perforator is used in connection with high-speed wireless transmission, 
regularly carried out by this giant White Star liner. 

these disturbances. A fortune awaits the 
man who first invents a cheap and effective 
instrument to eliminate these unwelcome 
visitors. 

. . 

New Broadcasting -Station. 
THE Southern Broadcasting Station will be 

erected in Bournemouth, and another 
station will probably be built either in 

Cork ór Dublin. 
* * * 

Wireless on the River. 
ISPENT "Bluebell Sunday" at Hampton 

Court, and was interested to see house- 
boats all along the reach to Kingston 

with aerials rising from many of the decks. 
Wireless seems to have completely captured 
the river and looks rather like ousting the 
gramophone. 

* *' 
Mr. Norman Long. 

MR. NORMAN LONG spoke very strongly 
at the Concert Artistes' Association. 
" I will not be bullied into either 

broadcasting or not broadcasting," he 
said. " There is a pistol being put at the 
artistes' heads. 'With a remark. ' If you do it 

Wireless 
which is 

Wireless on Trams. 
NEW YORK trans drivers are now being 

provided with receiving outfits to 
enable them to keep in touch with 

headquarters. 
* * * 

Cutting of Prices. 
WE understand that the T.M.C. are 

taking strong action in all cases of 
price -cutting on their products. 

This action is highly desirable, as there 
is no doubt that it is in the best interests of 
the public and_ the trade that a fair price 
having been fixed, it should be maintained 
by all concerned. 

* 
2 L 0's Pigeons. 

CAPT. LEWIS tells me that the instal- 
ments of the children's story, " The 
Fairy Dustman," will probably be sent 

from the Isle of Wight by pigeon carrier post. 
This is quite a bright idea and will do a 
lot towards keeping up the "fairy " illusion, 
but it is to be hoped that there will either 
be guards or less than 10 amps. on 2 L O's 
aerial during the arrival of the birds. 

ARIEL, 
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SHORT STORIES OF THE OPERAS. 
Commencing May 14th, the British National Opera Co. began their summer season at Covent Garden, and an arrangement 
has been made to broadcast certain operas from 2 L O. The following condensed stories of the operas will help 
listeners -in to follow the action of the various items, and will help them to visualise the acting on the stage. Owing 
to the fact that last-minute alterations in the time -table are possible, the stories of the operas are not arranged in the order 

they may be broadcast. THE EDITOR. 

LA BOHEME. 
A Romantic Opera in Four Acts, by 

GIACOMO PUCCINI. 

(ENE : Paris. TIME : 1320. 

CAST : 

RUDOLPH, a poet. 
SCHAUNARD, a musician. 
l'IARCEL, a painter. 
COLLINE, a philosopher. 
BENOIT, a Landlord. 
MIMI, a flower girl. 
MUSETTA, a grisette. 
PARPIONOL, a toy vendor. 
ALCINDORO, a wealthy Parisian. 

ACT I. The four Bohemians, Rudolph, 
Schaunard, Marcel, and Colline are 
living happily together in a Parisian 
attic, though in a state of extreme 

- poverty. The land tord arrives to 
claim his long overdue rent, but they 
manage to get rid of him. Rudolph is 
left alone and is visited by Mimi, the 
heroine, who conies to ask for a light 
for her candle. They exchange expe- 
riences. and decide to cast their lot to- 
gether. 

ACT II. The Bohemians are feasting and 
generally amusing themselves in the 
Latin Quarter, and we are introduced 
to Musetta, an old flame of Marcel's. 

ALT III. Mimi and Rudolph have parted. 
and Mimi comes to find Marcel to ask 
him to persuade Rudolph to come back 
to her. She is suffering from consump- 
tion and is desperately unhappy. 
Rudolph and Mimi become reconciled. 
but- Musetta and Marcel quarrel be- 
cause of Marcel's jealousy. 

ACT IV. The garret again. Marcel arel 
Rudolph are at work, and on the 
arrival of the other two Bohemians 
they try to make merry. Musetta 
arrives with Mimi, who is dying, and 
they all try to help her, hut it is too 
late. After singing snatches of their 
former love songs, Mimi dies in 
Rudolph's arms. 

FAUST. 
A Tragic Opera in Five Acts, by 

CHARLES GOUNOD. 

SCENE : A German village. 
TIME : The Eighteenth Century. 

CAST: 
FAUST, a philosopher. 
MEPHISTOPHELES, the evil one. 
VALENTIN, brother of Marguerite. 
BRANDER, a student. 
SIEBEL, a student. 
MARGUERITE, a village girl. 
MARTHA, her servant. - 

ACT I. Faust's Study. Faust, who has 
grown old and feels that life has no 
more joy in store for him, is about to 
end it with a dose of poison, but stops 
at the sound of Easter carols. Mephis- 
topheles enters and promises to give him 
Marguerite, of whom Faust sees a 
vision, in exchange for his soul. Faust 
consents to the compact, and is changed 
into a young and handsome man. 

ACT II. A Square in the Village, where a 
festival is in progress. Valentin, who 
is going, to the wars, leaves hiä sister 
in the care of Martha, and Siebel 
promises to be" her champion. Mephis- 
topheles now joins the throng, jests 

crosses swords with Faust, who, aided 
by the Devil, gives Valentin his death- 
blow. With his last breath he curses 
Marguerite. 

Scene II. Interior of the Church, 
where Marguerite goes to pray. Mephi- 
stopheles pursues her, and tells her that 
she is damned for ever. - 

ACT V. The Prison Cell, where Marguerite 
is awaiting judgment for the murder of 
her child. Faust appears and urges 
her to go with him. She refuses; the 
prison walls open, angels come from 
Heaven to rescue her, whilst the Devil, 
who owns Faust's soul for ever, takes 
him away to the infernal regions. 

A -view of the B.tt:C.'a new Landon Studio 

with Siebel about Marguerite, and 
Valentin, overhearing his remark, 
draws his sword. The Devil traces a 
circle of fire round himself, but slinks 
away when Valentin and his friends 
hold up their swords like crosses, and 
the festivities continue. Faust enters, 
offers his arm to Marguerite, but she 
repulses him. 

ACT M. Marguerite's Garden. Siebel 
brings a bouquet for Marguerite, but 
the flowers fade until he dips them in 
holy water. Faust, aided by Mephi- 
stopheles, who gives Marguerite a casket 
of jewels, presses his suit, and Mar- 
guerite yields. 

ACT IV. Scene I. The soldiers return 
victorious, among them Valentin, who 
learns of the betrayal of his sister. He 

at Savoy Hill. 

THE VALKYRIE. 
A Musical Drama in Three Acts, 

RICHARD WAGNER. 

SGEN s: The Forests of Germany. 
TIME : Antiquity. 

CAST : 

WOTAN, the mighty. 
FRICKA, his spouse. 
HUNDING, a warrior. 
SIEGLINDE, his wife. 
SIEGMUND, her brother. 
BRC'NNHJLDE, a Valkyr. 
OTHER V ALLKYRIE. 

The Valkyrie are a. band of 
maidens, created by Wotan to 
Valhalla, a paradise for warriors. 

(Continued on paffe 503.) 

by 

warrior 
protect 
Wotan 
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(Continued from page 507.) 

has two children, Siegmund and Sieglinde, 
who have grown up in ignorance of each 
other. 

ACT I. Shows us the Forest Hut of Hund- 
ing and- his wife Sieglinde. Siegmund 
appears to ask for shelter, which they 
grant him. Siegmund and Sieglinde 
are irresistibly drawn together. She 
gives Hunding a sleeping draught and 
disappears w h Siegmund into the 
forest. 

ACT II. A Mountain Pass. Wotan has 
.willed that his two earth children shall 
meet and marry, but his wife, Fricka, 
violently -apposes his infringement of 
the marriage laws, and demands their 
p»íishment. Wòtan summons his 
favourite -Valkyr, Brvnnhilde, and 
commands Ur to :deliver Siegmund to 

'his enemies: She pleads Tor him, but in 
vain: She ' meets ` the lovers, who are 
fleeing from Hùndürg,-warns them, and 
'finally resölvea. to shield them at all 
costs: Siegmund is killed by Hunding, 
who in turn falls by Wotan's spear. 
Brünnhilde flies from Wotan, terrified 
óf his'anger, taking Sieglinde with her. 

ACT III. The Haunt of the Valkyries. 
Wotan appears before Brünnhilde, 
whose sisters have refused to help her. 
He consigns her to a fate worse than 
death-she is to be banished from 
Valhalla, to fall asleep and be claimed 
by the first passer-by who wakes her. 
Her entreaties, however, prevail upon 
Wotan to modify the decree: and he 
places her on a mountain peak hedged 
round by magic flames. The mortal 
intrepid eriough to penetrate " this 
almost inaccessible barrier would be 
considered worthy to claim her love. 

AÏDA. 
A Romantic Opera in Four Acts, by' 

GIUSEPPE VERDI. 

SCENE : Memphis and Thebes. 
'l'rmE : Palle of the Pharaohs. 

CAST : 

THE KING OF EGYPT. 
AMNERIS, his daughter. 
RHADAMES, a general. 
RAMFIS, 'the .high priest. 
AMOÑMiRo, the King of 
AïDA, his daughter. 

ACT I. The Egyptian King's Palace at 
Memphis. Ramfis tells Rhadames that 
it- has been 'decreed that he shall lead 
-the Egyptian army against -their 
Ethiopian enemies. Rhadames is in 
love with Aida, a beautiful slave, and 
realises that if he is victorious he can 
claim her for his bride. But Aida 
knows that it is her father, the rival 
king, whom Rhadamcs will meet in 
battle. 

Scene II. is the Temple of Ptah, the 
war god of Egypt, in which the conse- 
cration of the arms of Rhadames takes 
place. 

Ethiopia. 

AcT II. Sane I. The apartments of Am- 
neris, who is in love with Rhadames. 
She hears that he is returning victorious, 
and orders her maids to dress her in 
her finest clothes. She tricks Aida into 
revealing her love for Rhadames. 

In Scene II. we see Rhadames' 
triumphal return, with Aida's father 
taken captive. Rhadames demands the 
release of the prisoners. The King grants 
his ` request, offers him his daughter's 
hand -in marriage, -and proclaims hirn 
heir to the Egyptian throne. 

ACT III: A night scene on the Nile. Aida 
goes to meet Rhadames for the last 
time, encounters her father, who urges 
Rhadames to ally himself with the 
Ethiopians and promises Aida in mar- 
riage as a reward. Rhadames refuses, 
but Amneris comes from the temple, 
and, having overheard the conversa- 
tion, denounces Rhadames, who gives 
himself up to the guards of Ramfis. 

ACT IV. Scene I. Anureris now seeks to 
save Rhadames, but he will not give 
up Aida; 

Scene II. Rhadames is seen in the 
crypt of the Temple resigned to death. 

THE MAGIC FLUTE. 
A Fantastic Opera in Four Acts, by 

MOZART. 

SCENE: Egypt. 
TIME : Antiquity. 

CAST: 
SARASTRO, priest of Isis. 
THE QUEEN OF NIGHT, a sorceress. 
PAMINA, her daughter. 
TAMINo, a prince. 
PAPAGENO, his attendant. 
PAPAGENA, the latter's sweetheart. 
MONASTATOS, a Moor. 

ACT I. A Forest, where Prince Tamino has 
lost his way and is being pursued by an 
enormous serpent. His cries bring 
three fairies to his aid, who slay the 
serpent.' ''Papageno claims the honour 
for having killed -the serpent, and the 
fairies seal his .mouth with a padlock. 
The fairies show the Prince the portrait 
of a lovely maiden who is in the power 
of Sarastro at the Temple of Isis. The 
Prince is persuaded- by. her Mother to 

Nr. Arthur Burrows, director of programmes, speaking into 2 L O's new microphone. 

He is joined by Adia, who comes to die 
with him. Together they sing farewell 
to life, and the curtain falls on Amneris, 
who is kneeling- penitently in prayer, 
and the vaults close on the lovers. 

* * * 

PHOEBUS AND PAN. 
A Satirical Opera in one act, by JOHANN 

SEBASTIAN' BACH. 

The story of the " Contest between 
Phoebus and Pan," founded on an old Greek 
rnyth, deals with the competition for the 
musical supremacy between the Phoebus, 
the god of the Lyre, and Pan, with his 
rustic pipe. The opera commences with 
choruses in six parts, and delightful ballet 
music is introduced. ' Mercurius presides 
over the contest, . and Tmolus and King 
Midas are appointed judges. Tmolus claims 
the prize for Phoebus. Midas in a rollicking 
song declares his delight in Pän's untutored 
skill, and is presented with asses' ears whilst 
loudly declaiming that " Pan's a Master." 
Tmolus claims the prize for Phoebus, and 
the opera ends, Prs it began, with charming 
and -melodious -choruses.. 

try and rescue her, and sets off on the 
adventure with a magic flute giben 
him to ward off danger, accompanied 
by . Papageno, whose padlock is re- 
moved and replaced by a chime of Isells. 

ACT II. Scene I. The Palace of Sardnfro. 
Monastatos has annoyed Panrina with 
his attentions, but is frightened by Papa - 
geno, who arrives to announce the 
coming of the Prince, and plans that 
Pamina shall escape with them. - 

Scene II. The Entrance to the 
Temple. Tamino approaches, and is at 
first refused admission. Sarastro enters, 
order that the Moor shall be punished, 
but tells the Prince that he must prove 
himself worthy of Pamina's love by, 
passing through the Ordeal of the 
Temple.. 

ACT III. Scene I. A Palm Grove, where 
the priests agree that Tamino and. 
Pamina shall be united if the Prince' 
can come successfully through the ,-. 

ordeals. 
Scene II. A Courtyard. The first" 

ordeal is that of silence. Tamino and 
Papageno must not utter a word, and 

(Continued on retie 5,l t.) 
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EVERYTHING FORWIRELESS 

Here everything can be obtained by the wireless amateur 
for building sets and conducting experiments, and wireless 
experts are always in attendance to give advice and 

information. 

Adjoining the luxurious Wireless Lounge where, amid quiet 
surroundings, wireless programmes can be heard free every 
day during broadcasting hours, Harrods have now opened a 

fulls- equipped Accessory Section. 

INTERVALVE LOW -FREQUENCY 

TRANSFORMERS 
Designed to prevent as much 
as possible speech distortion in 
Telephony Reception. Wound 
on Ebonite Debbie. 1\ o. 34. 
Ratio 

Each 25/-and 4 TO I. (jv 

At Harrods you will find an exceedingly wide range of Wireless 
Accessories from which to choose. And no matter what you 
select, you know that it carries Harrods famous guarantee. 

The 
llireless 

Depart suce! 
is on Harrods 
Second floor. 

Order by 
post if you 
cannot come 
to Harrods. 

HIGH TENSION BATTERIES 
Harrods supply all the best makes in various yoltages. 

05 volts 36 volts 

3/6 7/6 

INTERVALVE REACTION 

UNIT 
tia.?e [rpm finest quality mate. 
ri als, this short range Unit is high- 
ly efficient. 

IMPROVED ADJUSTABLE 

H.F. ANODE REACTION 

COIL 
This capable instrument has been 
specially dasigned for Wave 
Lengths of from 15o to 20,000 
Metres. ra Tappings 25 on coil. Each i 

SINGLE POLE, 

SINGLE THROW KNIFE 

SWITCHES, 
mrbasc.dorHeavy 

Each 38/- 

copper clips and blade, 
5/_ 

Insulated handle. 
Each 3 D.P. one way. S/6 Each v 

Write to -day for 

DOUBLE POLE, 

DOUBLE THROW 

KNIFE SWITCH, 
mounted Ou china. 
Heavy copper clips and 
blade. Insulat- 
ed handle. 

Each 

54 volts roo volts 

12/6 25/- 

1$1BVIIIIIIIIIIIIIIIIIIIIVA 

5 [ 
VARIABLE CONDENSERS 
as illustrated, with engraved scale knob 
and 2 terminals. zz Gauge aluminium 
vanes, accurately spaced, metal to metal 
bearings. Guaranteed highly efficient. 

.001 

'0075 
0005 
'0003 
Vernier - 

each 24!- 
20/ 
18/- 
16; - 
12;6 PP 

SERIES 
PARALLEL 
SWITCHES 

Mounted on 
baseboard as 
illustration. 

Each 

Unmounted. 
Each 

Ebonite 

4;'6 

2,'6 

FILAMENT 
RESISTANCES 
Handsomely made and 
finished, these are the 
most popular resistances 
on the market. Specially 

VERNIER ADJUSTMENT SLIDER, made for panel mounting. 
with Rack and Pinion movement. Makes Each 
exceptionally fine tuning po 

sEach 4/6 4/6 and; 3/6 

VARIABLE INTERVALVE 

REACTION UNIT 
This Unit will enormously add to 
the efficiency of your instrument 
and may be safely used during 
the hours of Broad- 
casting. 8/ Each 48/ 

RADIO -FREQUENCY 

TRANSFORMERS 
Beautifully made and finished, 
these represent paramount value. 

050 to 4,000 metres. 
Each - 

t5o to 30,000 metres. 
Each 4 / 

detailed Catalogue of Wireless Accessories. 

HARRODS LTD KNIGHTSBRIDGE LONDON SW1 



Build your omn 

TELEPHONE TRANSFORMERS. 
For use with 1207ohm telephones and loud 
speakers. Each tested at 500 volts wind- 
ing to winding. Distortion and leakage 
noises reduced to a minimum. 
No. 227, unmounted.. £1 0 0 
No. 285, in polished walnut box £1 10 0 

INTERVALVE TRANSFORMERS, 
designed to give maximum amplification 
with minimum distortion. Tested at 500 
volts winding to winding 
and frame. Minimum' re- 
sistance 250 megohms. 
No." 226, in 

cardboard 
box with 
diagram of 
connections £1 5 0 

No. 28.3, in 
polished wal- 
nut box, 
ebonite pan- 
els and ter- 
minals .. £1 17 6 

BURNDEPT LTD 
London Office 
and Showrooms: 

15, Bedford St., Strand, W.C.2. 'Phone: Gerrard 7794. 

set 

QOOTtaNat 
tiLASGOw W. A C Snide, LM. 93 Hd. Seea 

P6.(Pnt,a» 
maLAN0. 
RaaS.y 

Ki....,. WA** Pie 
DURUM Die a H.....8 12 SA,a St 

CAMPY. C.r,C 
172 Rig s.., w.,, Tam. 

VICE DEPOTS IN ALL LOCA8311512 

Write. for Catalogue of Components. 
All trade enquiries to bt addressed to the Factory. 

BURNDEPT 

A boon to the experimenter and amateur, 
Bumdept Radio Clips for leads, clip on 
anywhere to make perfect connection. 
Ideal for testing out circuits the con - 
rections of which would have to be either 
soldered or .components fitted with 
terminals. Price per dozen ., .. 5/- 

ANTICAPACITY 
SWITCH, 

specially designed for usé 
in Radio Circuits. Capa- 
city reduced to a minimum. 
No. 235, 1 pole 

change over.. £0 12 6 
No. 236, 2 pole 

change over.. £0 15 0 
No. 237, 3 pole 

change over.. £0 17 6 
No. 238, 5 pole 

change ever .. £1 0 0 

City Depot: 79, Mark Lane, E.C. 
Aerial and Eastnor Works: Blackheath, S.E. 

'Phone: Lee Green 2101 (seven lines). 

The Hall -mark 
of Quality for 

Genuine Wire- 
less Components 

OUR NEW TYPE OUR TYPE No. 2. 
No. 1. 

aßgg,eacree 
'BRANCHES 
eBASRSfje'ig 

Tb. Lad. A.ar.. H. 
ARa .: BJ NEWCASTLE-TYNE:Is.A.i,Bd¿ W.6 

CARDIFF, 67 Omni* Sn. 
HEAD DISFRIBtITING SERVICE DEPOTS. 

BNOLANO. 
BIRMINGHAM C S. Bs.w. 177 NedSr.. 
MANCHESTER W. C Br..deyy 61 B.A,e Sues 
BRIGHTON: ; H.I. Gallen. 71S<l.d,s.a, 
NOTTINGHAM: Pn.e. Bre._ H L.., Ra. 
YEOVIL: we..a. Cmie D.m;.1 e 

D.mitir Has. Pn....o-á 
B RISTOL: K., a c,, wnr. Fl.ei,Pert 

wa+..' 

Popular Wireless Weekly, May 19th, 1923; 

with BURNDEPT Components. 

ramB 

B FJS AST , 

'rH; -Ho Assembled complete for 
Assembled complete for Panel Mounting, includ- 

Panel Mounting (or can We Specialise in ing bromic Scale, Pointer 
be used as separate Variable Condensers. and %nub* unit). Unassembled 

Mounted on four lega, '- ;'-TI^ lessacale 
and complete with special ,-7; and end 
solid Ebonite Knob and_,. ass. plates. Engraved Dial 0-180. "' _.r,,,u,;_.,..;,,' 
Capacity No. of Price á- 

- 
'l 001 11/. 6/ - 

Plates. I _ 
_ 

- 

_ 

00075 11/. 4/- 
001 57 13/6 _ - 0005 101- 3/6 

43 12/6 1:77 
0003 7/6 3/6 

0005ó 29 11/6 i 
0003 

=- --+_ 0002 6l8 2/93 
0001 5/6 2/3 

0002, 13 gj- . Vernier 5/- 21- 
0001 7 7/. - Instructions to assemble 

Vernier 3 6/6 3 i ... sent with every set. 
These Condensers enclosed t ' TTT Circular Ebonite End. in superior Mahogany `,+ q ---I plates, 1/6 a pair. Case or Dust - proof Ebonite Mounting. Add Dial 0-180, 113. 
7/6 to above prices, Type .0005. Ivorine Scale, 0-180, 68. 
W.B.C. CRYSTAL DETECTORS. W.B.C. Switch Arms 1/6 

Type 1. (Dustproof) Vertical W.B.C. Filament Resistance 3/6 
or Horizontal Mounting ... 4/6 W.B.C. Filament Resistance 

Type 2. (Dustproof) Vertical Dials 1/3 
Mounting only 4/. W.B.C. Valve Holders 1/3 

'Type 3. Open, for Panel W.B.C. Fixed Condensers, 
Mounting 2/- guaranteed capacities, .0003 

W.B.C. Telephone Board to .006 1/6 
(6 pairs), in series 10/6 W.B.C. Leading -in Tubes: 

W.B.C. Basket Coils, set of 12 in., 1/4; Bin, 1/- 
7, 300-3,000 metres - 43 W.B.C. Wound Inductance 

W.B.C. Solid Ebonite Knobs, ' Tubes: 12 x 4, 3/3; 8 x 51, 
tapped 2 B.A. 6d. 2/3; 5 x 4 2/. 

All N.B.C. Components are Guaranteed anti the 
same distinctive Ebonite Knob is used on all parts. 

SEND FOR OUR PRICE LIST. Remit ample postage-balance refunded. 
We recommend TAU TE Crystal, for use with our Detectors, 2/- each. 

LARGE SUPPLIES of Only the best Quality Component Parts in Stock. 

WHITESIDE, BLOOMFIELD & CO., LTD., 
I & 2, Ham Yard, Great Windmill St., Piccadilly Circus, London, W.1. 
'Phone: REGENT 3749. Cdbtes: TITMOUSE, LONDON 
CITY RETAIL BRANCH : 31, MEREDITH ST ST. JOHN'S ST., E.C.1, 

'Phone: Clerkenwet' 5884. 

AS certain qualifications are necessary 
.before the P.M.G. will issue Experi- 
menters' Licences, this new book is 

Radio Press published to straighten out some of the mis - 
Series No. fl 'conceptions which have arisen. 

The chapters devoted to Experimental Re- 
ceiving Licences represent, for the first time, a 
definite effort to show exactly the amount of 
knowledge required by the applicant before he 
can reasonably expect to be granted one. 

The P.M.G. has started issuing these 
Licences freely to all who are able to 
convince him that they possess the 
requisite knowledge - therefore get a 
copy of thus Book and make sure that 
your application will be successful. 

7Raaío tress lita., 
DEVEREUX COURT, STRAND, W.C.2. 

From all Book- 
sellers, or direct 

post free 

I1k 

Wireless Licences 
Show to obtain them 

By E.Redpath 
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SHORT STORIES OF THE 
OPERAS. 

(Continued from page 508.) 

they remain firm, though it is a great 
effort for Papageno. 

Scene III. A Garden. The Moor 
tries to approach Pamina while she is 
sleeping, but is again frustrated by 
Sarastro. 

Scene IV. A Corridor in the Temple. 
Papageno and Tamino are still under 
the ordeal of silence, which proves too 
much for Papageno. The Prince, how- 
ever, remains silent, even when Paulina 
meets him. She is deeply hurt that he 
does not reply to her endearing remarks. 

4(T IV. The Pyramids. The Prince is 
commanded to wander into the desert, 
and parts sadly from Pamina.. Papa - 
geno feels that he, too, would like a 
wife of his own, and an old hag appears 
before him. Just as he is hastily run- 
ning`away, she changes into the young 
and beautiful Papagena, but Papageno 
has to prove his worth before he can 

-win her. 
Scene II. Pamina believes her 

Prince to be faithless, and is about to 
kill herself, but is prevented. Papageno 
is in despair over the loss of Papagena. 
but finds he can summon her by ringing 
his clime of bells. 

Scene III. A Fiery Cavern. Tamino 
is seen undergoing the last of his ordeals. 
He is threatened by waterfalls and 
tongues of flames, but he calls to 
Pamina, they are reunited,- and a few 
strains from the magic flute cause the 
remaining dangers to vanish. 

Scene I V. The Temple of Isis. 
Sarastro welcomes the Prince and -the 
maiden, and unites them, Papageno and 
Papagena are married, and the Queen of 
Night and Monastatos, the Moor, are 
vanquished. 

* * * 

HANSEL AND GRETEL. 
A Fairy Opera in Three Acts, by 

HUMPERDINCK. 

SCENE : A German forest. 
TIME : The seventeenth century. 

CAST: 
PETER, a broom maker. 

rERTRUDE, his wife. 
HANSEL, his son. 

TBETEL, -his daughter. 
HE CRUNCH WITCH, 

THE SAND MAN. 
THE DEW MAN. 

tiCT I. The Broom -maker's Cottage. Hansel 
and Gretel are so hungry that they lay 
aside the work their mother has given 
them, and dance about to forget their 
appetites. By way of punishment she 
turns them out into the wood, and they 
go to Ilsenstein, where the bad Crunch 
Witch lives. When the father comes 
home, he is alarmed by their disappear- 

'& ance, and he and his wife go post-haste 
in search of them. 

A II. In ;the Forest.. The children are 
äfraid to return home, and sink down 
weary under a large tree, and the Sand 

Man comes and sprinkles his slumber 
sand in their eyes. Then in answer to 
their prayer, fourteen angels descend a 
staircase from Heaven and assume 
guard. 

ACT III. The Witch's Gingerbread Hut. The 
next morning the children are aroused 
by the Dew Man, and they find them- 
selves in front of the gingerbread hut, 
which they start to nibble. The witch 
comes out, captures them, locks Hansel 
up in a cage to fatten him, but Gretel, 
who is plump enough to be eaten, is 
made to bring water and fuel to prepare 
for the witch's feast. As she looks into 
the oven door; Hansel escapes from the 
cage,and they eat their fill of sweetmeats, 
and as the witch bakes, the oven cracks 
open, and a row of gingerbread children 

of revenge. Canio discovers Silvio and 
Nedda together, but fails to catch 
Silvio, and is persuaded by other 
members of the troupe to make peace 
with his wife. 

ACT. H. The show is about to begin, and 
we see a play which deals with a jealous 
husband who returns unexpectedly to 
find his wife (Nedda) with another man. 
Canio forgets that he is acting, the 
play reminds him so vividly of the 
treachery of his wife that his jealous 
rage gets the better of him, he seizes a 
knife and stabs her to the heart. 
Silvio rushes to help him, but Canio, 
recognising him, kills him instantly. 
The villagers take hold of Canio, who 
murmurs as he gazes at the bodies of his 
victims, " The play is over." 

An American adaption of one of the British naval circuits which, using three stages of H. and one of 

L.F. amplification, is claimed to receive telephony regularly across the Atlantic. 

turn into real live children, and thank 
their deliverers foreffect ing their escape. 
The witch is baked into the form of a 
huge gingerbread loaf, then Peter and 
Gertrude enter, overjoyed to find their 
children safe. The - opera ends in a 
general dance and merry -making. 

* * 

I PAGLIACCI. 
Dramatic Opera in Two Acts, by 

LEONCAVALLO. 

SCENE : Near Montalto, in Calabria. 
TIME : August 15th, 1865. 

CAST: 
CANIo (Clown), chief of a troupe of strolling 

players. 
NEDDA (Columbine), his wife. 
To m° (Taddeo), a player. 
BEPPO (Harlequin). 
SiLvio, a peasant. 

The story of Pagliacci is almost com- 
pletely told in the well-known Prologue 
which Tonio, in his player's garb, sings 
before the curtain. 

In ACT I. we are introduced to Catno, a 
travelling 'showman, and Nedda, his 
Wife. Toxic, another member of the 
troupe, is in love with Nedda, but she 
rejects his suit as she is secretly in love 
with a villager named Silvio, whom she 
arranges to Meet that night. Tonio 
discovers this, and warns Canio by way 

CAVALLERIA RUT3T1CAN N. 

Dramatic Opera in One Act, by 
MASCAGNI. 

SCENE : ,A Village of Sicily. 
TIME : The present. 

CAST: 
Tunrnnu, a farmer. 

,LUCIA, his mother. 
ALFIO; a carter. 
LOLA, his wife. 
SAteuzzA, a peasant girl. 

A young farmer, Turiddu, is heard 
singing of his former love, Lola, " lovely as 
the spring's bright blooms," who married 
Alfio, a carter, whilst Turridu was away on 
active service with his regiment. Turiddu 
turns for consolation tó a peasant girl,' 
Santuzza, of whom, however, he quickly 
tires and he goes back to Lola. 

The curtain rises on what appears to be 
peaceful village scene. It is Easter, and the 
devout peasants are on their way to church. 
Santuzza meets Lola, tells her what has . 

happened. Turiddu appears with Lola and 
treats Santuzza with- cruel contempt. In 
despair, she tells Alfio of his wife's conduct. 
After the church service, the villagers throng 
the square and drink and make merry 
together. Alfio appears, but refuses to. 
drink, and- challenges Tutiddu to a duel,' 
which is fought behind the scenes, - There' 
is a tense drairiátic paùse, and then mes- 
sengers run in and the cries of the w 
announce the death of'Turiddu. oñren 
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A COMPLETE SINGLE VALVE SET. 
By A. W. DRANSFIELD. 

This set was actually constructed by the author, who obtained very excellent results on it. The diagrams are almost self- explanatory, and the amateur constructor should find little difficulty in building the set with but a few tools, a modest outlay, and the expenditure of but a few hours. 

MANY amateurs that have made crystal 
sets and gained experience will now 
turn their minds to the construction 

of a valve set. The principal parts of a 
valve set in simple form consist of the 
following components : A tuner of which 

Fig. 1, showing the cardboard coil former and the 
arrangement of the tuning coils. 

the size depends on the length of the wave it 
is desired to receive, and as this article is 
written for the reception of broadcasting, 
all dimensions, etc., will be for that pur- 
pose. The tuner will be of the pancake 
type, a very easily constructed form. Two 
pieces of card will be required about 3k in. 

thin sheet zinc, and 9 pieces will be required, 
5 fixed and 4 moving plates, all the same 
size -4 in. by 3 in. The sliding blocks 
should be made of ebonite, and as small 
pieces are required they will not be expen- 
sive. The mounting of these plates will 
be better understood from the diagram 
(Fig. 2) than from any letterpress on the 
matter. A larger condenser made on the 
same lines, and put into the aerial circuit 
later, will greatly improve matters. 

Row To Use The Set. 
A grid leak should be made and fastened 

on underneath the ebonite panel. This is 
made with copper foil and mica separators, 
only 4 pieces of foil, 11 in. long and in. wide, 
being utilised. The strips of foil are laid on 
the mica in such a maimer that when they are 
assembled together there will be an overlap 
of foil of j in.. care being taken that they are 
placed together in such a way that the lugs 
project alternately first from one side and 
then the other (see Fig. 3). Now cut a 
piece of thin ebonite to cover the whole, in 
such a manner that two holes drilled in the 
ebonite to take the fastening down bolts 

will pass through the lugs. 
Before putting on the nuts, 
lay a strip of paper across the 
bolts, and scrape a little lead 
from a pencil all round the 
bolts so that the nuts when 
screwed home will make a 
good electrical contact. Then 
with a soft pencil join up the 
bolts from the lead scrapings 
with thick line. This will 
act as a grid leak and 
condenser in one unit (see 
Fig. 3). 

The valve holder may be 
of the ordinary type, but the filament,, writer prefers the legs which 
are fitted into holes in the 

ebonite. The position of these holes may 
be easily obtained by pressing a valve on 
to a pieee of blotting paper and, placing 
the paper on the ebonite, drilling through 
the dents made by the. valve legs. 

The other particulars are really better 

yR/P SOLDERED AT BACK TO HOLD 
F/XED PLArEs 

rnmeNT RES/STANGE 

WIRE 

MOY/NCPLATES 

KNOB 

l!i 

Fig. 2.-The variable condenser 
resistance. 

diameter (see Fig. 1). Mark a circle 1k in. 
from the centre, then divide the circum- 
ference into 9 equal divisions (40 degrees) 
and cut towards the centre as far as the 
inner circle in. slots to take the wire. 

The Variable Condenser. 
The wire will be d.c.c. 26 gauge. Start 

winding by leaving about/6 in. of wire :for 
confuiections, and start at any slot, going 
down one slot, up the next, and down the next, 
and so on until on one side count up the spokes 
and layers of wire until you reach 24. This 
will give. an approx. wave -length range of 
600, to 800 metres, and so will pick up 
ship stations as well. The card should be 
well dried and paraffin waxed before 
winding. When the winding is finished 
warm the coil so as to allow the wire to 
get well set on to the card. 

The next portion will be the variable 
condenser. This is not a very formidable 
undertaking, and will be of the:sliding type, 
which is rather easier to construct than 
a rotary one. The metal used will be of 

and 

understood from the diagrams. The panel 
top may be marked carefully and filled with 
white jewellers' wax. A slight improve- 
ment may be made by having a set of ter- 
minals on the panel and appropriately 
marking them, so that the additions for ex- 
periments may be added without having to 

Fig. 4.-A simplified wiring diagram. 

open the circuits to get a contact. It will 
be understood that this is the simplest form 
of valve receiver. 

EBON/TE 

14;0 
.l'hTN}K r ` Y'` A 

SCREWS 
MOUNTING FOG MOVING COIL 

A 

Fig. 5.-A simple method for mounting the moving 
coil. 

The method of using the sets very simple. 
All that is 'required is to open the veils a 
little until a signal, or the concert, is heard, 
and then by using the condenser and the 

(Continued on page 515.) 

Fig. 3.-The grid leak and condenser. 
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MARCON <M.oE.rr.E... 

Where you require to obtain the best 
possible reception of vocal and musical 

items you must 
of necessity use 

MARCONI as VALVES 

They are the outcome of prolonged research 

and manufacturing experience by 

the world's leading experts, and 

have achieved a reputation for 

reliability under all conditions. 

They are made 
to last 

Sold by leading Electrical 
Contractors, Wireless 
Dealers and Stores 

vO' 

J 

VALVES 
1.AMP WOF! K5 

The same Valves that were indispen- 
sable to our fighting services for wireless 
communication during the War are 
now indispensable to you. 

They are used in the World's leading Wireless 
Transmitting Stations where the 
selection of a valve is the result 
of the most exhaustive tests. 

MARCONI VALVE 

YAC T 

O$RrjL Min 

COVERED BY VARIOUS PATENTS 

(Wholesale Cmll) 

1 he General Electric Co., Ltd., 
Head Office: Magnet House, 
Kingsway, London, W.C.2. 

Brarrhcs through- 
out the United 
Kingdom and in 
oll the principal 
markets of the 

World. 

\ \\- 
eNtki''iian 
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THE WORLD'S STANDARD 
SPEAKS FOR ITSELF, AND 

IE°.=gig:. 
neEev 

=:9Er- ss 

ACCUMULATORS 

4 V 2o, 

WIRELESS LOUD SPEAKER II NO UNCERTAIN VOICE 

ese 

lf iùlslüiéllsl` 
iRIII111::RIl:I:l:lll:Ilh 

AMPLION RECEIVERS are de, 
T 

the end of the year 1919, besides signed and produced by the --1`i., installations in numerous power - world's original and largest 1 stations and for other purposes. manufacturers of Loud -speaking Tele- To -day the number of Graham Loud - phones. First demonstrated i&1S67 -speakers in use exceeds that of all commercially introduced in 1693, other makes combined. More Loud - adopted by the British Admiralty speakers than ever are now produced in 1S91, and by foreign Governments and the leading in the Graham Factories or under licence, and in the Steamship Lines in the following years, no less than Wireless held the Graham Amplion represents the utmost 12,000 vessel3 were fitted with Graham's inst-ruàients by technical efficiency änd unequalled commercial value. Ask for Folder " P.W.'" 
DEMONSTRATIONS AT OUR SHOWROOM; 

- 
THE ALCRAPHONE SALON, 25-26, Savile Row, Regent Street, W.1. ----Phone: Regent 1075- ----- ------_--_--.--_ 

ALFRED GRAHAM & CO., 
St. Andrew's Works, Crofton Park, London, S.E.4. 'Phone: Sydenham 2820-1-2. SCOTLAND-Mr. F. M. Millagan, 23, Renfrew Street, a asgow. 'Grams : Navalhada, Catgreen, London. IRELAND-Mr. A. R. Munday, 41 Chichester Street Be fast. 

ACCUMULATORS 
REDUCED PRICES 

The E.P.R. Accumulators have 
20 years' reputation for de- 

pendability and efficiency. 

ALL CELLS CUARANTEED 

WIRELESS 
ACCESSORIES. 

BASKET COILS, 3/11 set 7. 
CRYSTAL DETECTORS, 

1/1T. 
CRYSTAL DETECTORS 

ENCLOSED, 3/6. 
CRYSTAL DETECTORS, 

PER ICON, 3/6. - 

AERIAL WIRE, 
7/22 copper BARE, 2/9,10010. 
Wound Formers, 12 x 4, 3/6 
Lead-in WIRE RUBBER 

Cov., 3d. per yd. 
ARMY TEL CABLE, SUIT- 
ABLE for LEAD-IN WIRE 
20 yd. HANK, 1/6. 
SWITCH ARMS 1/3- & 1/6. 
FIL. RESISTANCES, 2/9. 
VALVE HOLDERS, with 

NUTS & WASHERS, 1/. 
CAT'S WHISKERS 9-ct. 

COLD, 3d. & 6d. 

POPULAR TYPE. 
Clear Celluloid Cases. 

No Volt- Ignit Cap.IAct.. A.11.I Price Carriage 
age Amps. ('ap,u-ity extra 

1000 4 17 8 9 111 
1310 4 20 10 12 11 - 1/6 
1315 4 30 '15 19 11) 
1320 4 90 20 16 11 
1330 4 60 30 22 6 2/3 
1340 4 80 40 29 

111 

1420 6 40 20 276 1 li6 1430 6 60 30 33 9 1 
1440 6 80 40 39 6 1. 3/6 1450. 6 100 50 45.8 i ' 

` C" TYPE ACCUMULATORS 
Special Features. Extra Stout C ases(Celluloid) 
Specially formed Lattice and Plates. Abso- 

lutely the Finest Cell yet produced. 
No Volt- Ignit.Cap, I.4.ct. A.H IPrice Carriage 

age Amps, Cap. extra. 

FRENCH'PHOES 
IN STOCK. 1720 4 44 2'2 22 

- 
1 213 1730 4 66 33 27.81 

ERIOSSDH 21¡ 17-10 4 88 44 35' - BRUNET ... 25/. 1820 6 44 22 336 2/6 FEDERAL . 25/11 1830 6 . 66 33 426 J' CALENAPHONE B.B.C. 1840 6 88 44 52 6 
1 23/11 1850 6 110 55 63 - 

3;6 

T.M.C. B.B.C. 26/11 B.G.G.PECIAL OFFER. -2 volt 40 amps. STERLING B,C. 32/- 
ALL PHONES M'ARAN 

1 

Fuller Block Accumu atora .. each 12 11 
fi unamtable. 

TEED AND EXCHANGED - Carriage extra. 

RICHFORD & .CO., 153, Fleet Street,I 
Established 1876 Tel. HOLBORN 5128. LONDON, E.C.4. 

If» 

-SPECIAL OFFERS - 
POST FREE. 

THIS FILAMENT 

RHEOSTAT 

Price 3/ - 
COMPLETE 

7 Ohms 
Resistance. 

An efficient article 
for panel mounting. 
Write for Prise List. 

All kinds of Wireless parts in stock, 
and also first-class Crystal and Valve 

Sets. Lowest prices. 

THIS CRYSTAL 

DETECTOR 
Price 5/ - 

Nickel Plated, 
complete with 

Hertzite Crystal 
and Terminals. 

Mounted 
on Ebonite. 

S iutile 
enquiries 
htcsfetl. 

The Re-echo Electrical 
MANUFACTURING COMPANY LIMITED, 

43, Johnson Street, Westminster, S.W. I. 
Telephone: VICTORIA 9070. 
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ASSORTED TIPS 
Quite a serviceable, and cheap, earthing 

switch can be made from an ordinary 
snitch arm and a couple of contact studs 
mounted on a small piece of ebonite. The 
aerial down -lead goes to the I.switeh arm, 
one of the studs to aerial terminal of the 
set, and the other to earth. 

Very few valve sets have the glare cf the 
filaments protected from the eyes, but if 
you are in the habit of listening -in for 
lengthy periods, it is advisable to arrange 
some covering. For the smaller type of 
valve, such as the Ora " and " Xtraudion," 
quite a good cover can be made from empty 
inverted .mantle boxes, although the " I " 
type will require larger ones. A pinhole 
would be 'sufficient to show that the valve 
was still burning satisfactorily. 

* * * 

Don't think that a higher plate voltage 
will always give you better signals. Some 
valves=such as those excellent little Dutch 
rectifiers-require very low plate voltage, 
and one step-up with the wander plug will 
often reduce the strength of the signals 
considerably. 

* * * 

If your variable condenser is not covered 
in to protect it from dust, it is a good plan 
to give the whole instrument a good 
" blow " with a cycle pump. Dust on the 
plates will make your condenser noisy in 
action, and a few " goes " with the pump 
will clean the plates quickly, 

A COMPLETE SINGLE 
VALVE SET. 

(Continaul¡rona page 512.) 

variable inductance the best results will 
soon become apparent. 

To give the instrument greater efficiency, 
a small resistance for the filament will ,be 
found an improvement, and a piece of thick 
fiat mica wound with about 20 turns of 

Fig. 6.-The general appearance of the completed set 

resistance wire should be screwed on the 
underside of the panel in a fashion 
similar to the grid condenser. Make the 
hole for the selector portion low enough to 
describe an arc across the whole of the re- 
sistance wire. This is shown in the diagram 
(Fig. 2). 

The Iatest wireless product of America ; the wonderful Nentrodyne Receiver, invented by Prof. Louis A. Haxeltin. 

The circuit embodies entirely new principles, and it is claimed that tremendous ranges are possible without even 

an aerial or earth attached. It is of non -radiating character, and employs two H.F. detectors and two L.F. valves. 

Dry batteries only are required. The above photograph shows the interior of the set. 

The external appearance of the Neutrodyne Receiver. The dial on the extreme left controls all the amplifying 
valves; no potentiometer being used, while the next dial controls the aerial tuning adjustment. The third and 

fourth are " neutiostages," and the last the detector valve control. 

Miss Gladys Ward trying out the latest " super " set. 
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A SUBSTITUTE VALVE HOLDER. 
This little device will prove extremely useful for those who do NOT 

confine themselves to one circuit. 

IT is not always convenient, for the ex- 
perimenter when " trying out " vario us 
types of new circuits to connect up to 

the ordinary type of valve-holderin order to 
complete the wiring of the set. The con- 
nections to most valve -holders in the 
standard type of instrument are usually 
firmly soldered, or otherwise permanently 
connected, and everything in the nature of 
a permanent connection, to the enthusiastic 
awl genuine experimenter, is, to say the 
least of it, entirely undesirable. The (levies 

ehDwn in the illustration, therefore, may 
prove of interest to those restless spirits 
who are ever seeking to evolve something 
new in the way of wireless receiving circuits, 

Mark Each Terminal. 
A small baseboard of bakelite; ebonite, 

or even prepared wood, three or four inches 
square, four brass terminals, and about a 
foot of ordinary springy brass wire, are all 
the components that are necessary to con- 
struct this simple form of valve -holder. 

The diagram is .almost self-explanatory. 
The wire is divided into four equal lengths, 
one end of each length being turned into a 
small spiral of a suitable diameter, to sup- 
port and make coimection with the valve 
lg. A portable valve -holder ready for -use 
is thus easily constructed, and can be placed 
in any required position and speedily con- 
nected in circuit by means of the terminals. 
Each terminal should be plainly marked' 
as indicated; in order to make certain that 
the valve is placed properly in position. 

Forms a Protection. 
The filament circuit should be tested for 

continuity before connecting the high- 

tension battery, although perhaps this 
advice is unnecessary to the amateur who 
is likely to make use of this device, as it is 
probable that he has already experienced 
that by no Means pleasant sensation which 
always attends the connecting of the plate 
battery across the filament. of an expensive 
valve. This form of socket ' works well, 
provided the spirals make a sufficiently good 
connection with the valve legs, and the 
natural springiness of the wire acts as a 
buffer, and protects the valve against 
damage should the baseboard be heavily or 
carelessly placed clown during operations. 

CORRESPONDENCE. 

'Flic Editor, POPULAR WIRELESS. 
Dear Sir,-As the advertising adviser 

to a large London firm dealing with wireless 
components, and specialising in sets of parts 
for borne construction, I should be glad of 
this opportunity of replying to the letter 
signed " Olig " in your issue of April 28th. 

In his letter the writer criticised mis- 
leading advertisements of wireless manu- 
facturers, and I consider that the publication 
of his letter is likely to do the wireless in- 
dustry -particularly as regards mail-order 
busiro - -some considerable harm. 

A valve receiver with an aluminium casing. Less 
capacity effects and more freedom from parasitic 
noises is claimed with the introducing of this metal. 

It is my business to watch carefully all 
advertisements of wireless firms, and I 
cannot recall ever seeing one which appeared 
to deliberately misrepresent the article it 
purported to advertise. In my opinion, 
advertisements of wireless firms are honest, 
and the firms can be dealt with by anyone 
without fear of misrepresentation. Ob- 
viously, if the standard price for a trans- 
former, for instance, is 21s., no amount of 
smooth-tongued salesmanship-either in 
print or in person-should convince an 
intending purchaser that one at 12s. 6d. 
would be equally as good. 

Undoubtedly there have been some cases 
of advertisements which perhaps give only 
half the truth, but probably this is due to 
the fact that the advertisement writer does 
not understand his subject. At the present 
moment, of course, some advertising men 
are not quite au fait with the technicalities 
of wireless and can only speak and write 
in generalities. 

Wireless enthusiasts living some distance 
from the nearest large town-and one of 
the great features of wireless is that it is 
such a wonderful companion to the lonely 
country dweller-need have no fear in 
dealing with regular advertisers in the 
columns of your paper, for Obviously if a' 
firm does not " deliver the goods " they 
cannot remain in business long. 

Yours faithfully, 
ERNEST II. GILBERT. 

Gilbert Advertising, Ltd. 

The Editor, POPULAR WIRELESS. 
Dear Sir,-I am writing to ask your 

readers, who have received United States 
Broadcasting Stations druing the past six 
month», whether, as a general rule, the 
reception was clearer on a starlight or 
cloudy night and what seems to be the 
most ideal conditions for this long-distance 
reception. 

I find the most ideal conditions to be a 
wet and cloudy night, and I may state that 
I have the greatest difficulty in receiving 
even W J Z, Newark, New Jersey, on a 
starlight night. 

Do any other readers experience this I 
Yours sincerely, 

HENRY FIELD. 
Baggrave Hall, Leicestershire. 

The Editor, POPULAR WIRELESS. 

Dear Sir,-I read with interest the fact 
that Mr. P. Norris had received 2 L O at 
that great distance on a small crystal set. 

Perhaps you may be interested to know 
that I can tune in 2 L O quite distinctly, 
although I am one hundred and eighty-five 
miles from London, and my aerial is badly 
screened on all sides. Cardiff, at the dis- 
tance of twenty miles, comes through very 
loudly. This is no ' freak. as I can do it 
almost any night. 

The set I am using is a-Gecophone No. 1 

Variometer tuned crystal type. My aerial 
is a single wire one hundred feet long and 
about forty feet high. The earth connection 
is made to the heating apparatus about ten 
feet away. 

If this letter does not take up too much of 
your valuable space, I would be very 
pleased if you would publish it in one of the 
issues of your excellent paper, as I think it 
would interest other readers. 

Yours faithfully, 
H. E. 1 Axlx. 

Derllwyn House, 
Tondu, Glamorgan. 

The interior view of the aluminium -cased valve 
receiver. 
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No. 2 of a series of 
interesting talks on 
Peto -Scott Units. 

The 
detector 

--the heart of a 
Receiving Set 

AN efficient Detector Valve is as essen- 
tial to a Receiving Set as the balance 

wheel to a watch. 

Without a good Detector Valve, a Receiving 
Set cannot be expected to give good results. 

What does the Detector do? 

Whet, wireless waves are intercepted by 
your aerial, and your Set is tuned to re- 
ceive them, they are oscillating at such a 

high frequency, that no telephone-or 
other similar instrument-could possibly 
be made to reproduce them. It is neces- 
sary, therefore, to detect-or rectify-them. 
This is effected by means of a grid leak 

and grid condenser acting in conjunction 
with the Valve. If these two have the 
correct value the frequency of these oscil- 

PRICE LIST OF SETS OF PARTS. 
l,eadv Jo, holm' run>lrurl ins+. 

No. 1 Tuner Unit .. 27/6 
No. 2 Condenser Unit .. 42' - 
No. 3 H.F. Amp. Unit .. 13 6 

No. 4 Detector Unit .. 17,'6 
No. 5 L.F. Amp. Unit 33/6 
Mahogany Cabinets to fit Nos. I, 3, 4 

and 5, 316. To fit No. 2, 7/-. 
Postage 9d. per unit extra, Lut paid on all orders 

over fe. 

r 

lations will at once be brought down from 
millions per second to thousands per 
second, and converted into audible sounds 
through the telephones. Note then, there- 
fore, the immense importance of this 
Detector Valve Unit with its grid leak and 
grid condenser. 

Almost any form of grid leak will give 
some sort of result, but only a Peto -Scott 
Grid Leak-tested and guaranteed per- 
manent under all conditions-will give the 
results for which Peto -Scott Sets are famed. 

If you are tired of spending money on 

unsatisfactory instruments, decide to take 
up the Peto -Scott standardised Radio Unit 
system and begin to get wonderful results 
right from the first Valve; 

A Booklet, " Radio," price 6d., post free, 
describes the system fully, and shows how 
each Unit can- be constructed at home. 

PETO -SCOTT Co., Ltd., 
Featherstone House, 

64, HIGH HOLBORN, W.C.1. 
Additional Demonstration L1s;c : 

93, HIGH HOLBORN. W.C.1. 

Remdwhnt 
eáf°cient Dctecl®2 

call do 

5, Leighs Fold, Green Lare, 

Patricrott. 

Messrs. Ptto-Scott, Ltd. 

Dear Sirs,-No doubt you will le 
interested to know ¡ha! the reception 
of the American Broadcasting stations 
6V f X and W G Y on a single -valve 
home constructed set as described in 

my letter to " Popular Wireless" cf 
March 17th issue, was made from a 
sef of Peto -Scott (No. 4 unit) parts. 
To prove that this is not a case cf 
" freak" reception, may I state that 
since that dale I have received these 
stations eight times. I also get, apart 
from the above B.B.C. stations, the 

Radiola, Posts and Telegraphs 
(all French stations) telephony. 

Wishing uou the best of success 
with such an excellent panel.-Yours 
faithfully, J. H. Brittain. 

P.S.-I am demonstrating mu set 
(Blare the Eccles and District Radio 
Society this week, and expect to pay 
o visit to the Manchester Wireless 
Society in a fortnight's time. 
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THE ACME OF 
PERFECTION 

JB,, 
PRECISION CONDENSERS 

Accurately and completely 
assembled as illustration. 
Metal to Metal bearings. 
Ample size adjustable. Re- 
quires one hole only for 

mounting on Panel. 
Correctly designed to take up less 

room 
Guaranteed not router adver- 

uised Capacity. 
A PERFECT ARTICLE 
AT A LOW PRICE. 

Packing and Postage Extra. 
One, i; -. Two, i '3 

SENT ON 7 DAYS' APPROVAL AGAINST CASH 
Obtainable al your Dealer or direct from 

001 - 8 6 
0005 - 7:- 
1)003 - 5;9 

JACKSON BROS. 
Condenser Specialists 

8 POLAND STREET, OXFORD STREET 
LONDON, W.I. TRADE ENQUIRIES INVITED. 

'Phone : Gerrard 6187 111111111IIN ii1111i i 11(4l114441 

AA 444 intaidad when buying 
'Phones 

WHEN you ask for a pair of Ericsson Telephones 
see that you get them-with their trade mark and 

BBC stamp. Certain dealers are pushing another line 
made abroad as Ericsson's which do not approach in 
efficiency our world-famous make. So when you want 
Ericsson 'phones firmly refuse any telephones without 
these marks. 

Write to -night for lists, also particulars 
of our valve and crystal sets. 

THE BRITISH L. M. ERICSSON MFG. CO. LTD. 
International Buildings, 

67-73, Kingsway, London, W.C.2 

2,000 ohms, price! 
31;-; 4,000 ohms, I 
price 32 -. 2111 re- I 

(British) sistances in stocl:. 

Telephones 
unnnnnnunnununullunnuuuuu11u1nu11n11u1unnlnunluuruluuunnnnullunnnli 

Don't read this 
if you are content to pay high prices for 
very often inferior components, compare 
our prices, then send a sample order and 
compare our goods. For the next two 
weeks we will give free of charge to pur- 
chasers of our complete sets of parts of 
Crystal and I, 2, and 3 Valve Sets, a 
highly polished Cabinet to suit. This is 
not a catch line, but a genuine gift, as 
we not only want this order from you but 
your future orders. 

14 Some more extracts 
from our List 

louldcd Ebonite Knob and Dial, solid Ebonite.. 
Valve Holders, also solid Ebonite .. 
Knobs, bushed 2 B.A. .. 
Sliders and Plungers 
Variometers, built on Ebonite Tube 
Vavio Couplers do. do. .. 
Intervatve Transformers, high class 

All orders over 30. - carriage paid. 

19 
10 

.. 4d. 

.. 6d. 
.. 60 
.. 10 6 
..216 

SAINT ON & CO., 
(Late of J. L. Cartwright & Co.) 

Dept. A, BOUNDARY STREET EAST, 
MANCHESTER, 

TRADE SUPPLIED. 

4Hd(14í1141H1911111111111111111111111I111IIII1itellilü1t4k i111111111111111111tII; 
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TRANSMITTING PHOTOGRAPHS BY WIRELESS. 
By MICHAEL EGAN. 

It is quite a general idea that the transmission of pictures by wireless involves extremely complicated and elaborate 

systems of " different currents and wave -lengths," but, as this article clearly shows, the principles that render this 

wonderful operation possible are really comparatively simple. 

IT is probable that modern improvements 
in wireless telephony have awakened a 
deeper and more wide -spread public - 

interest than has ever previously been 
awakened by the developments occurring 
in any other particular branch of science. 
There are numerous reasons to account for 
this extreme interest in wireless telephony, 
and at the base of all these reasons lies one 
dominant fact-the universal value and 
utility of the wireless telephone. So rapid 
has been the growth of interest in telephony. 
as manifested by the characteristic curve 
of public opinion, that the supreme import- 
ance of work that is being clone in other 
fields of radio science has been somewhat 
disregarded. Among such work may be 
classed the research that is at present 
being conducted in connection with the 
transmission of photographs by wireless. 

Preparing the Photograph. 
It is generally assumed that the principles 

underlying all systems of photographic 
transmission are of so abtruse a nature 
that they cannot 
be grasped, with any 
degree Of satisfaction 
by the ordinary 
amateur. Whilst this 
may be so-and, 
indeed, is necessarily 
so in connection with 
a large portion of the 
experimental w or k 
that is carried out in 
all departments of 
science-it is, never- 
theless, an easy matter 
to give to the intelli- 
gent amateur an in- 
telligent mind -picture 
of how a radio -photo- 
graphic apparatus 
works. What follows 
is an account of a 
system of photographic transmission de- 
veloped by a French scientist named 
Edouard Belin, and used by him to trans- 
mit a photograph of President Harding 
across the Atlantic on one occasion last year. 

The photograph which it is desired to 
transmit is first prepared in a special 
manner. The process itself need not be 
considered here, it being sufficient to know 
that the photo is reproduced on a cylindrical 
drum, and that it is reproduced in relief. 
It can thus be resembled to one of the old- 
time phonographic cylinders with which 
many of us were wont to produce drawing - 
room atmospherics in the days gone by. 
The surface of the cylindrical photograph is 
"raised"-i.e. is made to consist of minute 
hills and valleys-in accordance with what- 
ever variations in light and shade occur in 
the original photograph. The height of 
any point above the surface of the cylinder 
therefore indicates the amount of light or 
shade occurring at the corresponding point 
on the photograph. 

Method of Transmission. 
The cylinder is fitted to a revolving drum, 

which comprises part of the transmitter. 

A sensitive needle makes contact with the 
surface of the cylinder as it revolves, and 
the needle is in turn directly connected to a 
carbon granule microphone. This micro- 
phone works on exactly the same principle 
as those used in connection with ordinary 
wire, or wireless, telephony transmission. 
As the granules are contracted by pressure 
of the needle-resulting from contact with 
a high point on the cylinder surface-their 
electrical resistance is decreased, and, con- 
sequently, a larger current is permitted to 
flow. This increase in current strength in 
turn affects the radiation from the aerial. 

So far as the methods used in telephonic 
and photographic transmission are con- 
cerned, the only important difference with 
which we need trouble ourselves is as follows. 
In telephony, the radiated energy is con- 
trolled in the first place by the vibrations 
of the human voice impinging on the 
diaphragm of a sensitive microphone ; in 

photography-referring, of course, to this 
and kindred methods only-the original 
controlling factor is the sensitive needle 

similarly, when large variations iii the, 
electro -magnet are brought about by the 
received wave, the little mirror is deflected 
through proportionately larger angles. 

Upon the reflecting surface of this mirror 
a beam of light is concentrated. This beam 
is reflected from the mirror on to a small 
screen, which is of such a -nature that it 
offers a varying resistance to the passage 
of light through it. That is to say, at bne 
end the screen is quite opaque, and at the 
other end quite transparent, the intervening 
part being composed of a substance that 
exhibits various degrees of transparency 
between these two extremes. As the mirror 
vibrates, it reflects the beam of light on to 
different points of the screen. The light 
that penetrates the screen will therefore be 

of a varying intensity. This varying light 
is now focused, through a lens, on a small 

aperture in a box, which contains a revolving 
drum carrying a sheet of sensitive photo- 
graphic paper. Each variation in the 
received wave is thus utilised to focus a 

beam of light-of a particular intensity- 
on a sheet of photo 
graphic paper. 

Reproducing the 
Picture. 
When the transmis- 

sion has taken place, 
the photographic paper 
is taken from its 
dark box and de- 
veloped and fixed in 
the ordinary _ manner. 
Great care. has to be 
taken, of course, to 
ensure that the rota- 
tion of the drum at 
the receiving station is 
synchronised with the 
rotation of the drum 
at the transmitting 
station. 

What has been said above represents, of 
course, a bare outline of this very ingenious 
system of photographic transmission.. Radio- 
photography is still in its infancy, as the 
phrase goes, but it must not be forgotten 
that it is already an older and more pre- 
cocious child of science than was radio- 
telephony five or six years ago. And, as the 
rate of its development will depend directly 
on its value to humanity, we may look for- 
ward to some amazing achievements in this 
branch of science during the next few 
years. 

The value of an efficient system of radio- 
photography to modern life can scarcely 
be estimated ; it can certainly not be over- 
estimated. Take, for example, the simple 
operation of affixing a signature to a 
document.. What effect will it have on the 
business of the world when you can sit in 
your office in London and write your name 
with a wireless pen in Singapore ? What 
chance will the criminal have who leaves the 
scene of his crime-in London, say-by one 
of the Great Northern expresses, and arrives 
in Glasgow in time to learn that his photo- 
graph had appeared in the Glasgow Herald" 
some five hours before his arrival ? - 

TRANSMITTER RECEIVER 

NEEDLE 

DRUM CARRYING 
PHOTOGRAPHIC 
CYLINDER 

D 

MIRROR e/ 

SCREEN LE NS 

BOX CONTAINING 
REVOLVING DRUM 
WITH SHEET OF 
PHOTOGRAPHIC PAPER. 

This diagram clearly illustrates the elements of the apparatus employed in the transmission and reception 

of photographs by wireless ; its comparative simplicity will be apparent to even the veriest " tyro." 

passing over the raised surface of the 
cylindrical drum. As it moves over the 
surface of the cylinder with varying pressure, 
it alters the electrical resistance of the 
carbon granules in the microphone. 

The Receiver. 
So much for the .transmitter, then ; the 

different shades of light and Clark on the 
original photograph are converted into 
variations in the carrier wave radiated from 
the transmitting aerial. This wave is picked 
up by the receiving aerial, from which it is 
passed through a coil of wire which com- 
prises the winding of an electro -magnet. 
The variation's in the transmitted gave 
are thus reproduced as variations in the 
magnetic field of this electro -magnet in the 
receiving station. At some distance from 
this electro -magnet a small mirror is sus- 
pended in such a manner that its movement 
in one plane is controlled by the impulses 
passing through the electro -magnet. (See 
accompanying diagram.) 

In simpler ternis, when a small variation 
occurs in the field of the electro -magnet, the 
mirror moves through a minute angle ; 
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THE CREED TELEGRAPHIC APPARATUS. 
By P. J. RISDON, F.R.S.A. 

High-speed wireless telegraphy is intensely interesting, and no doubt many readers will have heard the spasmodic " purr " of the large commercial stations that are continually transmitting at speeds varying up to 175 words a minute -faster than one can comfortably speak. The great White Star liner, the Majestic, has recently had high-speed wireless apparatus installed, and can communicate with land stations by this means up to a distance of 700 miles. This article clearly explains the working of such a system, and should prove of utmost interest to every amateur, especially those who have heard and puzzled over the prefix signal N W (Now Wheatstone), signifying the commencement of a high-speed transmission. 

FOR reasons explained in other articles, 
big wireless transmitting and receiving 
stations are usually placed as near the 

eea coast as is conveniently possible, with 
the result that messages have to be des- 
patched by overland wires from inland 
cities (and, conversely, telegraphed after 
receipt) by apparatus such as is used for 
ordinary rapid telegraphy. Since such 
apparatus is essential for the completion of 

being typed, the instrument automatically 
selects sets of punches, and perforates the 
tape with the Morse -code equivalents. A 
good operator will turn out about 40 to 45 
words a minute. 

An Automatic Contact. 
The perforated tape is then passed on 

through the transmitter, over a pair of tiny 
rods called " peckers." The central row of 

The receiving perforator and the high-speed printer. The latter is on the left of the photograph. 

wireless telegraphic systems, a description 
of the latter would be incomplete without 
that of the part played by land wire instru- 
ments more or less common to all systems. 

If an operator who lived in the early days 
of telegraphy could be resurrected now, 
his astonishment would surely be great- 
indeed, if modern telegraphic appliances 
were placed before -him, he would be -entirely 
at a loss how to use them. In his time, 20 
words a minute, despatched and received 
by hand working, was about the limit of 
Speed. 

A Perforating " Typewriter." 

At a later date, the invention of the 
Wheatstone transmitter rendered it possible 
to work at a speed of 300 words a minute, 
but such a speed necessitated the 'services 
of about two dozen operators at the sending 
and another two dozen at the receiving end, 
for all messages had to be deciphered and 
written out by hand. 

In the latest type of Creed transmitter, 
the Wheatstone principle is retained, but its 
somewhat complicated mechanism is re- 
placed by a simpler one with fewer wearing 
parts. It may be explained that a paper 
tape is first punched with the Morse code of 
dots and dashes on a keyboard perforator. 
This instrument has a keyboard lettered and 
numbered just like that of an ordinary 
typewriter. But when the operator depresses 
the keys, instead of letters and numbers 

closely,spaced holes in the tape engage the 
teeth of a rotating star wheel which draws 
the tape through the instrument. The 
peckers are pressed gently against the under- 
side of the tape by means of springs so that 
the two side rows of holes pass centrally 
over them. Whenever a hole passes over a 
pecker, the latter rises through it and, being 
connected by levers with the contact pins, 
nake and break is automatically effected 
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by the contact phis as they respond to the 
movements of the peckers. Thus the 
message is consigned to the transmitter; 
passed through a relay of a special adjust - 

The transmitter. 
J 

able type for correcting " bias," and in a 
flash reaches the wireless transmitting 
station at the rate of from 100 to 150, or 
even 175, words a minute. 

Two Types of Relay. 

It is not our purpose to deal with the 
wireless side of transmission and reception 
in this article, and we must therefore break 
our story here and take it up where the 
message, having been waylaid by the 
distant receiving station, is passed on to 
the receiving apparatus. Here it passes first 
through a line relay, and then through a 
power relay fitted on the sanie base plate as 
the receiver. 

There are two principal types of relay. 
One of these is known as the " line relay," 

(Continued on page 521.) 
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This diagram shows clearly the essential working parts of the receiving Perforator. 
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THE KENOTRON. 
CONCURRENTLY with the development 

of the three -electrode valve as a 
generator, there arose the need for a 

source of high voltage direct current supply 
for application -between its.plate and filament.. 
For certain powers a D.C. generator with 
revolving armature meets this need, but for 
higher voltages than such machines can 
deliver the kenotron was developed. 

The one-way conductivity of valves has 
already been described in POPULAR 

W re r.Ess and this description covers 
the kenotron. 

Thus it is easy to see that if a kenotron 
is connected in series with an alternating 
current supply it will act as an open circuit 
during alternate half -cycles, and will allow 
the current to pass only when its direction 
is from filament to plate. 

Fifty per Cent. Efficiency. 
The current derived from the kenotron 

under these circumstances will be in the form 
of pulses of direct current. In order to 
derive this (Erect current at high voltages, 
the A.C. supply, is first transformed up to a 

voltage exceeding the value required, to 
compensate for the drop along the rectifier 

THE CREED HIGH-SPEED 
APPARATUS. 

(continued front page 520.) 

and any system of filters which may be 
employed. These filters are necessary for 
the smoothing out of the ripple in the D.C. 
output when the current is required to be 
constant, and consist in general of various 
combinations of condensers and- choke coils. 
By using a number of rectifiers and phases. 
it is possible to produce a current with only 

a small percentage of inte mittent current 
remaining in it. 

Kenotrons are applicable not only to wire- 
less circuits, bût to any requiring a high volt- 
age direct current, and have been made with a 
capacity of 30 kilowatts at 15,000 volts D.C. 

Thermion( rectifiers, though noiseless in 

operation, and free from the moving parts 
and the drawbacks attendant upon chemical 
rectifiers, probably do not in efficiency 
exceed 50 per cent., but for amateur work 
form, with the subject of filters, an inter- 
esting study. 

A. C. SUPPLY 

TRAN5F0ZMER 

r 

I- 
I 

REGT//ER 
FILTER SYSTEM !w 

HIGH VOLTAGE 
D.C. OUTPUT 

J 

used in connection with the magnification. 
of signals received, and the other as the 
" power relay." for use with apparatus 
requiring power to operate it, such as the 
receiver and high-speed printer, the prin- 
ciple of working being the same in both 
cases. 

The receiver (see diagram) is operated 
by an 8tlr lr.p. electric motor mounted at 
one end of the instrument. An extension of 

the motor shaft operates, through worm 
gearing, a cross shaft at the other extreme 
end. This shaft drives, through a tiny 
friction dutch, a star wheel that engages 
the central holes in an otherwise blank 
paper tape, and draws the tape through the 
instrument. 

The Perforator. 
At an intermediate point, the motor shaft 

extension is geared to a parallel shaft which, 
through another friction clutch, drives a 
shaft in which cants are formed. Two 
punches, parallel with the shaft, terminate 
in Sleeves that work in the cams, another 
pair of small rods terminating in another 
pair of sleeves. The last pair of rods is for 
controlling the speed of the paper tape. and 
stopping it whilst it- is being punched. to 
prevent its being torn, and for synchronising 
or timí, g the punching with the signals as 
they are received. 

The relay tongue (an extension of the 
armature of the power relay) is connected 
to a transverse yoke resting on a pair of 
"stop" or "detent" plates, one on each side of 
a " snail " or "detent " fixed to the clutch 
shaft. When the relay tongue moves in one 
direction, the detent plate arresting the 
" snail " moves with it, allowing the snail 

and the shaft to make a half -revolution 
when it is stopped by the other detent plate. 
The cams controlling the movement of the 
correcting and, punching rods are so pro- 
portioned as to push the corrector rods 
forward at the right moment, and cause 
pawls- or " correctors " to engage the teeth 
of a pair of corrector wheels on each side of 
the tape -feeding star wheel, and stop it, 
whilst the punches are forced forward and 
perforate the tape. Thus, for every move- 
ment of the armature, there is a half -turn of 
the snail and a corresponding movement of 

the correcting rods and punches. The two 
friction clutches slip when the shafts are 
stopped, thus permitting the motor to 
continue running. 

From the foregoing description it will be 
seen that the function of the receiver is to 
punch a tape at the receiving station, which is 
a facsimile of the original tape punched by 
the keyboard perforator at the transmitting 
station. 

High Speeds Possible. 
The paper tape punched and delivered by 

the receiver now passes on to the high-speed 
printer-a delightful but complicated instru- 
ment. In ordinary working, this machine 
turns out from 100 to 140 words a 
minute, but when occasion demands, a 
speed of 150 words may be attained. 
Higher speeds are not usually neces- 
sary ; when they are, it is usual to 
employ two printers and divide the 
tape from the receivers between them, 
by which means a working speed of from 
200 to 300 words a minute is possible. 
At the ordinary woridug speeds, vibration 
is scarcely perceptible, and the printing is 
wonderfully clear and distinct. 

The Final Process. 
As the perforated tape is fed into the 

printer, it passes over a series of ten pairs 
of small pins or " selectors." The two 
selectors of each pair are spaced exactly the 
same distance apart as are the holes in the 
tape co:responding to the Morse code. The 

selectors are pressed lightly against the 
underside of the tape, so that whilst on 
perforations are encountered nothing hap- 
pens. But immediately a hole comes 
opposite a selector, the latter rises through 
it, and in so doing lifts the end of a hori- 
zontal " actuating " lever pivoted on a pin. 
The different combinations can thus print 
various letters. 

A great advantage of the Creed system is, 
not only that a message can be repeated 
over another telegraph line when desired 
simply by passing the same perforated tape 
through another transmitter, but it can also 
be used in conjunction with a syphon 
recorder or undulator by which the message 
is recorded in ink on another tape by a fine, 
trailing, syphon tube in line dot and dash 
corresponding to the Morse code. 

The Creed Receiving Perforator. 

The Creed can also be employed on prac- 
tically any line, and for direct wireless relay 
comutunication. It is also extremely useful 
when similar messages to several different 
addresses are being dealt with, as the, per- 
forated tape çan be run through the printer 
any number of times. 
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G.R.C. Parts are produced with the same meticu- 
lous care as the famous G.R.C. Receiving Sets. 
From the stamping, turning, or moulding of the 
components and winding the various coils, through 
the assembling and finishing of the units to the 
final test, every operation is subjected to the most 
rigid inspection. 

Although the G.R.C. Factory, employing 300 
highly skilled hands, is pressed to its utmost 
capacity by the enormous demand for G.R.C. 
products, every single unit is carefully tested 
before shipment. 

Keen Radioists will know that G.R.C. parts are 
far in advance of the conventional designs-and 
quantity production means reasonable price. 
Our free book "A Radiophone in Every Home " 
tells the whole story. Write for it to -day. 
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No. 1. G.R.C. in Radiophone No. 10. G.R.C. 71 Variometer 
Plug. No. 11. G.R.C. 72 Vario -Coup - 

No. 2. G.R.C. 113 Jack. ler. 
No. 3. G.R.C. 115 Jack Switch No. 12. G.R.C. 104 Frame 

(Single pole-single throw)' Aerial. 
No. 4. G.R.C. i16 Jack Switch. 

No. 13. G.R.C. 91 F o t e n t i o - 
(Double pole-single throw). meter. 

No. 5. G.R.C.6r 0011 Variable 
Condenser in Case. No. 14. G.R.C. 92 Filament 

Rheostat. 
No. 6. G.R.C. 117 Jack Switch 

(Four pole-double throw). No. 15. G.R.C. 122 Dial and 
No. 7. G.R.C. 64 0005 Lab. Knob. 

Variable Condenser. No. 16. G.R.C. 83 Audioformer. 
No. 8. G.R.C. 63 0011 Lab. No. 17. G.R.C. 82 Radioformer. 

Variable Condenser. 
No. 18. G.R.C. 96 Grid Leak. 

No. 9. G.R.C. 81 Variable R.F. 
Transformer. No. 19. G.R.C. 66 Condenser. 

GENERAL RADIO COMPANY, 
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10. 
'Phone : IVillesden 3033 (3 lines). 'Grams : Milliamp, 'Phone, London. 

SHOWROOMS: io3,.Great Portland St., W.I. BRANCHES IN ALL CITIES. 
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MORE PICTORIAL VALVE CIRCUITS. 
By O. J. R. 

Ia recent issue of POPULAR WIRELESS, ULwe 

described three different types of 
single valve receivers which, we said, 

were the best circuits for the newly graduated 
valve -set operator to try. This week we 
publish a similar article dealing with two - 
valve receivers in which is outlined three 
popular methods of arranging two valves in 
one unit. As time goes on we hope to 
proceed with three -valve end four -valve 
receivers until our late" Crystal Fans 
ultimately become real valve experts. 

We commence with a two -valve low - 
frequency amplifier or note magnifier 
suitable for use with a valve or crystal 
receiver. It will be remembered that the 
strength of the received signals, using a 
single valve L.F. amplifier, was 1 x 5 = 5. 
By adding another valve and transformer 
we get 5 x 5 = 25, so that the signals are 
now twenty-five times louder than they 
were originally. The signal strength is 
squared each time another valve is coupled 
to the next with a 5 to 1 step-up trans- 
former. 
Will Work Loud Speaker. 

Thus if we have three valves we get 
25 x 5 = 125, and so on. If an enthusiast 
is fortunate enough to reside in close 
proximity to the broadcasting station, say 
within a radius of 5 to 8 miles, then the two - 
valve L.F. amplifier shown in Diagram A 
will operate a loud speaker quite well, 
providing it is of a reputed make and that 
the receiver is as efficient as possible. The 
small fixed condensers C which are in shunt 
with the primary windings of the trans- 
formers may be of the Mansbridge type as 
shown or made up in the usual way. It is 
sometimes only necessary to provide one of 
these connected either to the first or second 
transformer, but this is a little matter best 
determined by first trying both and then 
disconnecting each in trirn. This circuit is 
very simple to operate. If desired one of 
the filament rheostats may be dispensed 
with and the other made to control both 
valves. 

To effect this alteration we will retain the 
rheostat nearest the accumulator, and take 
the other rheostat and three connecting 
wires out of the circuit. The wire then 
leading from the arm of the single rheostat 
to the lower valve filament leg is simply 
extended to the corresponding leg of the 
second valve and the O.S. of the second 
transformer joined to the O.S. of the first 
or to the negative accumulator lead, in any 
convenient position. The same remarks 
apply to any of the circuits shown. This 
is naturally the cheapest method, but for 
efficiency it is always advisable to provide 
a separate control for each filament. 
The Tuner. 

Providing one is within a reasonable 
distance of the broadcasting station the 
best way to arrange two valves as a com- 
plete receiver is to employ one as a detector 
and the other as a L.F. amplifier, as shown 
in Diagram B. This, of course, amounts to 
practically the same thing as the single 
valve receiver coupled to the single valve 
L.F. amplifier previously described, made up 

in one unit. The single slide inductance 
may be replaced by any other suitable tuning 
device, but it is always best when trying a 
new circuit to commence with a simple form 
of tuner and elaborate it, if necessary, after 

becoming acquainted with the other circuit 
adjustments. Experiments here will be 
chiefly- confined to the grid leak and the 
'phone condenser. Condensers of different 

(Continued on page 525.) 
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Diagram A : A two -va ve low -frequency amplifier ; A A, input from receiver 'phone terminals B B 
ow -frequency inter -valve transformers ; C C, 001 mid. fixed condensers ; D D, valves ; E E, ñlamen 

rheostats ; F, accumulator ; G, high-tension battery ; H, telephone terminals ; I. 002 mid. fixed condenser 

Diagram B : First valve as rectifier, second as L.F. amplifier ; A. aerial lead-in insulator ; B, earthing switch ; 
C, aerial terminal ; D, tuning inductance ; E, earth terminal ; F, earth ; G, grid leak and condenser , 
H, detector valve ; I, low -frequency inter -valve transformer ; J, 001 mfd. fixed condenser ; K, L.F. amplifying 
valve ; L, filament rheostats ; M, accumulator or low-tension battery ; N, high-tension battery ; 0, telephone 

terminal: 
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FINE TUNING. 
FINE tuning is absolutely essential for 

good results for both the most primi- 
tive to the most elaborate wireless 

receivers. The variable condenser is most 
commonly used for this purpose, and it 
usually takes the form of the moving plate 

D 

:rible Connection 

eb,n;k rapport 
End elevation of inductance with 
small varioeneter forfrne tuning. 

air -dielectric type. The wireless enthusiast 
usually finds difficulty in constructing this 
type of condenser and abandons the con- 
denser matie with two test -tubes as being 
most inefficient. 

The following device was found to be an 
excellent method for obtaining fine tuning, 
and it is, moreover, very simple in construc- 
tion. 

It consists essentially of a small coil con- 
nected in series with an ordinary hollow 
solenoid inductance, and mounted inside it 
in such a way that it can be rotated upon a 
diametrical axis. In fact the device is a 
small variometer used in conjunction with 
another inductance. 

For the broadcast wave -lengths wind 75 
turns of 26 S.W.G. double cotton covered 
wire on a hollow 2 in. cardboard former, 
taking tappings at everÿ 15 turns. 

The fernier should be 3.' in. long, and a 
space of á in. should be left before the wind- 
ing commences. Next construct a second coil 
of 10 turns of the same wire on a IT in. former, 
leaving a space of -,'', in. between the fifth 
and sixth turns. 

Useful for Any Coil. 

Pivot this coil inside the larger induct- 
ance by means of a small screw (A), and a 

screw with ebonite knob (B). Solder the free 
ends of the small coil to A and B. By 
means of short pieces of flexible wire con- 
nect B to the near end of the outer induct- 
ance, and A to a terminal (E) mounted on the 
base.- The five tappings should be taken to 
five contact studs mounted on the base- 
board, and connect the switch arlo (C) to a 
second terminal (D). Incidentally copper 
rivets make excellent contact studs. 

(Zan cf inductance employind rotating 
coil forfrnº tuning. 

It will be noticed that this small coil for 
fine tuning may be fitted to any solenoid 
inductance and not necessarily to an induct- 
ance macle for the purpose. 

MORE PICTORIAL VALVE 
CIRCUITS.. 

(Continued from page 524.) 

values should be tried across the 'phone 
terminals and then across the plate 'phone 
terminal and the negative side of the high- 
tension battery. 

High -Frequency Amplification. 
If the reader is unfortunate enough to be 

" out in the cold " as far as reasonable dis- 
tance is concerned, then the best way for 
Trim to arrange the two valves is to employ 
the first as a high -frequency amplifier and 
the second as a detector or rectifier, as 
shown in Diagram C. The valves are here 
shown coupled by means -of a plug-in type 
of air core transformer, this being con- 
sidered the most satisfactory method of 
coupling consistent with general utility and 
case of manipulation. These transformers 
are wound to cover specified wave -lengths 
and mechanically arranged to engage an 
ordinary valve -holder so as to be readily 
interchangeable. The most usual arrange- 
ment of the winding is in and out primary 
to the grid and plate legs, and in and out 
secondary to the filament legs. See I, 
Diagram C. The tuning arrangement of 
this circuit may, of course, be modified at 
will. If the two honeycomb coils are used, 
a -0003 mfd. variable condenser (not 
shown) should be connected in shunt with 
the secondary coil D. The connecting 
wires for this would conveniently lead from 
the terminals on the coil holder or from the 
grid of the first valve and the positive L.T. 
terminal. The other variable condenser 
may be tried in series with the primary coil 
C instead of shunt as shown. This alteration 
will reduce the wave -length range of the coil. 
Disconnect the left-hand side of the con- 
denser from the earth terminal F, and the 
top of the coil from the aerial terminal B. 

Do not interfere with the lead from the 
right-hand side of the condenser to the 
aerial terminal, but connect another lead 
from the other side to the. top of the coil. 

A double pole double throw or " two- 
way " switch is often employed to effect a 
quick change over from series to parallel 
and vice versa, and the wiring of this was 
shown in a previaus article. The small 
earthing switch as shown at B, Diagram B, 
may conveniently be included in either of 
the circuits. 

PHOTOGRAPHS 
of amateurs' sets, if clear and interesting, 
are always welcome, and are well paid 

for if accepted for reproduction in 

" Popular Wireless." 

A 

H K 

Diagram C : First valve as high -frequency amplifier, second as rectifier ; A, aerial lead-in ; B, aerial 
terminal ; C, primary tuning coil ; D, secondary tuning coil ; E, 0003 mfd. variable condenser ; 
F, earth terminal ; G, earth ; H. H.F. amplifying valve ; I, plug in type high -frequency transformer ; 
J, grid leak and condenser : K, detector valve ; L, filament rheostats ; M, accumulator; N, high-tension 

battery ; 0, 'phone terminals. 
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AN IMPROVISED FILAMENT RESISTANCE. 

THE first article to obtain is a spring 
sleeve band. The. bands are made of 
steel wire, tightly coiled. Next ob- 

tain a piece of dry wood, four inches square ; 

on this should be marked a circle of four 
inches diameter. The wood should then be 
cut away to this circle with a sharp chisel, 
and finished with glass-paper. 

A hole, large enough to take a small brass 
bush, as sold by all wireless dealers, should 
next be drilled in the centre of this wood. 

The wood must then be impregnated 
with paraffin wax, and put by until it is 
cold. 

The metal collar should now be taken off 
the sleeve band, and the band stretched so 
as to separate the individual turns of wire 
slightly ; it should then be fixed round the 
edge of the wood, with the edge of the band 
slightly protruding above the surface, and 
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fixed in position with a few brads spaced 
round the edge, one end being attached to 
a small terminal and the other secured to 
the wood. 

Care should' be taken that the individual 
turns do not touch their neighbours. 

A piece of brass j1- in. wide by 22 in. long 
should be cut, and a hole drilled in one end 
large enough to take a 2 B.A. rod. 

Next cut a piece of 2 B.A. rod l in. long ; 

on to this screw an ebonite knob. Screw 
the brass bush to the wood, with two small 
wood screws, pass the 2 B.A. rod through 
this, screw a nut on to the rod until it will 
just rotate in the bush. 

Total Cost -9d. 
Then slip on the strip of brass and screw on 

another nut until it grips the strip tightly. 
It will then be found that the brass strip 
just makes a light contact with the edge of 
the spring; if it does not quite touch, bend 
the strip down until contact is made. 

The resistance can be fixed to an instru- 
ment panel by drilling two holes in the 
wood and attaching with two nuts and 
bolts. The efficient receiving set assembled by Mr. C. V. Carpenter, of 11, Washwood Heath Road, Saltley. Birmingham. 

When wiring up, attach one wire to the 
terminal and the other wire to the brass 
collar. 

If carefully made, the resistance, although 
larger than the bought article, will be found 
to be smooth and reliable in action, and the 
use of the sleeve band will get over the diffi- 
culty- experienced in obtaining Eureka 
resistance wire of sufficient springiness to 
prevent dragging the turns together when 
adjusting filament brilliancy. 

The total cost should be about ninepence. 

SMALL BUT EFFICIENT. 

WE have received for test a wonderful 
crystal set from one of our readers. 
The set, while being perfectly 

efficient and of the highest finish, stands no 
higher than a penny piece, as can be seen 
by the accompanying photograph. Every- 
thing is hand made, even to the terminals. 
It is mounted in a highly -polished ebonite 
ease, truly an excellent piece of amateur 

The diminutive receiving set mentioned in this article, 
showing its size in comparison with a penny. 

workmanship. The set is variometer tuned 
with perfect micrometer adjustment, tuning, 
of course, being restricted to the broad- 
casting wave -lengths, but, nevertheless, 
giving excellent results over these bands. 
Th3 coils were of the minutest possible size. 
and great patience must have been exercised 
in winding them. We tested the set on a 

small outside aerial and results, from the 
London Broadcasting Station at cut a mile 
away, were far beyond our expectation, the 
music coining in very loudly. For telephony 
the midget set has an effective range of 
about ten miles, while for Morse the range 
would be nearer a hundred miles. Tele- 
phony, of course, can be received over 
greater distances under very good conditions. 
This is certainly the smallest set we have 
seen, since it is entirely self contained, and 
while we have seen sets practically as small 
the finish has not been of the same class. 

The circuit is very simple, as can be seen 
- by the diagram above. 

Many people use the plug-in telephones 
and find that provision has been made for 
only two pairs of 'phones on their sets. The 
following is a quick way of overcoming 
the difficulty of adding a third pair. The 
plugs usually have a grub screw in the side to 
grip the tags of each 'phone lead. Remove 
these grub screws and insert ordinary tele- 
phone terminals of the same thread, usually 
4 B.A., into each hole, and connect the 
leads of the third pair to these. 

A hand drill taking é -in. and i -in. drills 
should always be kept at hand, as it will 
come in useful for making clean-cut holes in 
ebonite panels, wood, or metal. 
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Transmission. 
,. 11.30-12.30 

5.30-6.15 p.m. .. 
,. 7 and 9.45p.m. . 

8-10.30 p.m. , 
8.30-10.30 p.m. .. 
11.30-12.30 p.m. .. 
Usually 5.0-10 p.m. 
8.30-10 p.m. .. 
11.30-12.30 
Usually 5.0-10 p.m. 
8.30-10 p.m. .. . . 

11.30-12.30 . 

Usually 5.30-10 p.m. 
8.30-10 p.m. .. 
11.30-12.30 . 

Usually 5.30-10 p.m. 
8.30-10 p.m. .. . . 

11.30-12.30 . 
Usually 5.0-10 p.m. 
8.30-10 p.m. .. .. 
Throughout day .. 

NOTE.-- All 

BROADCASTING STATIONS. 
WIRELESS BROADCASTING PROGRAMME. 

Ho rs of Items Transmitted. 
Music . 

Women's " Hour " 
Children's Stories 
News .. 
Music and various 
News and music... 
Music 
Music, News, etc. 
Music and News 
Music .. . 

Music, News, etc. 
Music and News.. 
Music .. 
Mugie, News, etc. 
Music and News.. 
Music . . 

Music, News, etc. 
Music .. .. . , 

Music .. . 

Music, News, etc. 
Music and News 
Aeroplane Traffic 

times are B.S.T. 

\Vavc-len_;tll 
in Metres. 
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FORTHCOMING EVENTS FROM THE LONDON BROADCASTING STATION (2 L 0). 
Srynav, 20th inst.-The Prince of Wales, Earl Haig, and Marshal Foch will speak 'from the Queen's Hall to the British Empire League. 

All the broadcasting stations throughout the country will- be connected with landlines for the purpose of broadcasting these speeches. 
T cUESwir, 24th inst. {Empire Day).-Rt. Hon. Lord Islington, G.C.3LG., D S.O., P.C., address at 8 p.m. Rt. Hon. Earl Meath, P.C., G.B.E., 

address at 9 p.m. 
Fnr'av, 25th inst.-H. E. Blain, Esq., C.B.E. Chairman of the London Safety First Council, address on " Safety First," at 9 p.m. 
Extracts from the following Operas, as performed by the British National Opera Co., will be relayed from Covent Garden and transmitted 

from 2 L O on the dates mentioned : 19th inst., " Faust" ; 21st inst., Aida " ; 23rd inst., " Magic Flute "4 26th inst., " Phoebus 
and Pan" ; 30th inst., " Hansel and Gretel " ; Jane 1st, " La Bohème" ; June 2nd, " Cavalleria Rusticana " and " Pagliacci." 
ln La Bohème" it is hoped that Madame Melba, will sing. 

Norn.-See notes and news page for later details or alterations, if any, to hand. 

Remarks. 
Every week day. 

ef 

ff If 
Sundays. 
Every week day. 

ff 32 

Sundays. 
Every week day. 

ff 
Sundays. 
Every week day. 

Sundays. 
Every week day. 

Sundays. 
Every week clay. 

» 
Sundays. 

THE CONTINENTAL BROADCASTING STATIONS. 
BELGIUM 

Station. Call Sign. Hours of Transmission. Items Transmitted. Wave -length in Metres. Remarks.. 

Bru,scls (1) ., Brussels .. 12 noon .. .. Weather report .. 1100 .. Working days. 
4.50 p.m... .. Aeroplane traffic ,. 1100 .. When necessary 
6 p.m. ,. ,, Concert ... 1300 .. Sunday, Tuesday 

and Thursday. 
HOLLAND 

The Hague .. .. PCG G 3-5 p.m. p.m..... Concert 1050 Sunday. 

The Hague .. . . 

8.40-9.40 p.m. 
PCUU 7.45-10 p.m. .. 

. Concert 
.. Concert 

1050 
1050 

Monday & Thursday 
Tuesday. 

(Laboratorium Heussen) 9.40-10.40 a.m. 1050 Sunday. 
The Hague (Velthuyzen) PCKK 8.40-11.40 p.m. .. Various 1050 Friday. 
Ymuiden (Middelraad) PCA1?t1 8.40-11.40 p.m. ,. Concert 1050 Saturday. 
Amsterdam .. PAJ 8.10-11.10 p.m. .. Concert and News 1050 Wednesday. 

FRANCE 
Levallois-Perret (Radio!a) SFR 2-3 p.m. .. Music 1780 Sunday. 

5 p.m. . .. Stock Exchange News 1780 Every day. 
5.15-6.15 p.m. Instrumental music 1780 Every day. 
8.45 p`.m. General News .. 1780 Every day. 
9-10.30 p.m. ,. Vocal and instrumental concert 1780 Every day. 

Paris (2) (Eiffel Tower) , F L 6.40 a.m... .. Weather Forecast ._ 2600 Every day. 
11.15 a.m. ,. Weather Forecast 2600 .. Every day. 
3.30 p.m. .. Stock Exchange News . 2600. ., Every day. 
6.20 p.m... ,. Weather Forecast, Conceit 2600 .. Every day. 

École Supérieure des P.T.T. 
Radio -Riviera (Nice) 

10.10 p.m. .. 
7.45-10 p.m. 
2.30-7:30 p.m. 

Weather Forecast .. 
Radio Concerts .. 
Radio Conferences 

2600 .. 
450t.. 

J 

Every day. 
Tuesday, Thursday, 
Saturday. 

11 a.m. News, Concert, tzigane 460 .. Every day. 
5-6 p.m. .. ,. News, instrumental Concert 460 ., Every day. 
9-10 p.m. .. Latest News, Concert. .. 460 .. Every day. 

Berlin . 
( I"sünigswusterhausena 

GERMANY, CZECHO-SLOVAKIA, AND SWITZERLAND 
LP .. 6-7 , .. .. .. Financial News, etc. .. 

11-12.30 
2800 Every day. 

Prague 
4-5.30 p.m Financial News, etc. . - PRG 7-11 a.m. and 3 p.m. Weather News, General News.. 

2800 
1800 

Every day. 
Every day. 

Geneva , ere e 9-2 p.m. and 9 p.m. Concert 
HB 6-7 p.m..., .. .. Concert 

4500 
1200 Every day. 

(I) If, at the indicated times, a station has to receive or transmit service communications, the weather transmission will take place after these communications. Tuesday : Operatic selection on the gramophone. Thursday : Various on gramophone. Sundays : Various by altistes. 
(2) Special concerts given during the evening are announced in the course of the preceding transmissions. 
(3) All time are G.M.T., not B.S.T. in the Continental section only. 
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THE VALUES OF TUNING COILS AND CONDENSERS 
By C. E. FIELD, B.Sc. 

This article, specially written for "Popular Wireless," ewers many constructional details more or less 
inadequately dealt with by the majority of wireless textbooks. Constructional details of apparatus 
intended for specific purposes can easily be found, but the most voluminorys of works on the subject 

seem to miss many of the essential points dealt with by Mr. Field. 

FOI: the amateur who is constructing his 
own receiving set, a knowledge of the 
values required for his tuning coils and 

condensers is of primary importance. 
We will consider first. the aerial tuning 

coil: Generally speaking, amateurs will fin:l 
that the single layer cylindrical coil- is the 
most satisfactory, as it is simple to construct, 
and when fitted with a'slider adjustment, ' 
permits of very close tuning.. For short- 
wave reception, No. 22 S.W.G. enamelled 
wire will be found most suitable, while for 
long -wave work No. 24,26, Or 28 may be 
required in order to prevent the dimensions 
of the coil from becoming too great. The 
thicker wire is, of course. to be preferred 
where- possible. - 

Number of Turns Required. 
Using No. 22 wire, the following 

will suffice for the reception of broadcasting: 
60 turns on a 32 in. diameter former, 70 turns 
on a 3 in. former, or 80 turns on a 21 in. 
former, while 80, 90, or 110 turns on formers 
of 4, 31, or 3 in. diameter respectively would 
bring in ships' signals. For the reception of 
the Dutch concerts, 110, 130, 150, or 170 
turns on 6, 5, 41, or 4 in. diameter formers 
make convenient windings. 

Signals on wave -lengths up to 3,000 metres 
(these, of course, include Paris telephony) 
could be received on the following windings : 

420, 470, or 530 turns of No. 24 wire, on 
diameters of 6, 51, or 5 incises respectively ; - 

380, 420, 480, or 520 turns of No. 26 wire, 
on diameters of 6, 52, 5, or 41 inches ; 

or, on the same formers, about 50 turns fewer 
in each case of No. 28 wire. 

For wave -lengths much above 3,000 
metres, the single -layer coil becomes un- 
wieldy and inefficient, and the amateur- is 
recommended to buy honeycomb coils of 
some reputable -make. 

Dose Coupler Coils. 

If he contemplates constructing these for 
himself, he should make a fairly compre- 
hensive sonies of coils, each one being wound 
with an ample margin of turns, and finally 
adjusted to. the required wave -length. by 
actual tests on the set with which. it is .to 
be used. 

For long wave -lengths; a. honeycomb coil 
with a winding of rectangular section requires 
fewer turns than a- single -layer coil of the - 

same diameter, whilst on- broadcasting 
- wave -lengths the number of turns required 

are nearly the same. 
If a loose coupler is employed, the second- 

ary winding may have the same number 
of turns as the - primary ; .but if the.A.T.C. . 

and the A.T.I. are connected in parallel, 
more turns will be required on the secondary. 
A good plan is to make the secondary coil 
to slide inside the primary, and compensate 
for the smaller diameter ; and for the in- 
ductance and capacity of the aerial, by 
winding ii for the same length as the 
primary, with wire of one or two sizes 
smaller. 

In all tuning coils no pains should be 
spared to make the adjustments as fine, or 
the values as exact, as possible, in order to 
reduce to a minimum the additional capacity 
required for tuning. 

Three Classes al Condensers. 
Condensers in a receiving circuit fall into 

three classes. 
First, those required for tuning pur- 

poses ; secondly, those required for filtering 
out high -frequency and low -frequency cur- 
rents ; and thirdly, those required for tem- 
porarily storing electrical energy. 

In the first class, the most important con- 
denser is the aerial tuning condenser, placed 
in series or in parallel with the aerial tuning 
coil. From considerations of efficiency, 
this condenser should be as small as pos- 
sible, but for tuning -in, a large condenser 
is much more convenient. 

Perhaps the most useful maximum value 
is 001 mfd., a capacity of -0015 mfd. 
being sometimes preferable for use with 
long -wave honeycomb coils, while 0005 
mfd. will generally suffice in conjunction 
with a small diameter coil fitted with slider 
adjustment. The same values are suitable 
for use in parallel with the secondary 
winding of a loose coupler. 

Small tuning condensers are often con- 
nected across the primary windings of high - 
frequency intervalve transformers, and 
across the terminals of reaction coils and 
anode tuning eóils. For these . a maxi- 
mum capacity of 0003 or .0004 mfd. is 
sufficient. 

Moving Vane Type. 
Assuming that these condensers are con- 

structed in the usual .way, with semicircular 
metal vanes separated by spacing washers of, 
say, á inch thickness, a capacity of 0005 
mfd. will be given by 30 plates of 3 in. 
diameter, 23 plates of 31- in. diameter, 
or 18 plates of 4 in. diameter. The number 
of plates required for other values, except 
in the case of condensers containissg' only 
two or three plates, is very nearly- pro- 
portional to the capacities, so that a capacity 
of '001 mfd. would be given by 36- plates 
of 4 inch diameter. These numbers refer 
to all the plates, both fixed and moving, 
and the figures given assume the use of No. 
20 S.W.G. sheet metal. The use cd No. 16 

S.W.G. metal would make the values half 
as large again for the same numbers of 
plates and thickness of spacing washers. 

The second class of condensers, used for 
separating high -frequency and low -fre- 
quency currents, arc generally referred to as 

by-pass " or " by-path 7 condensers, 
because they provide an alternative path 
through which high -frequency crïrrents can 
flow, but which offer a high resistance to 
the passage of low -frequency currents. 

Such condensers arc used in parallel with 
the primary windings of low -frequency 
interval ve transformers, or with iron -core 
interval ve choke coils -or across the telephone 
receiver terminals, and are especially neces- 

sary when the output current from a de- 
tector or low -frequency valve has to pass 
through a reaction coil .on its way to the 
high-tension battery. 

A by-pass condenser may be roughly 
likened to a strainer which is required to 
separate sago grains from -peas.- If the, 
strainer has too fine- a mesh, neither the sago 
grains nor the peas can pass through it, 
whilst if the mesh is too eeerse both wilt 
pass through together. Between these 
extremes a great many different meshes 
may be employed. 

In the case of the by-pass condenser, a 
very. small capacity will not only block 
the passage of low -frequency currents, but - 

will also offer a very high resistance to high - 
frequency currents, whilst too large a 
capacity will let both types of current 
through. The correct values, however, are 
not at all critical, and in general it is as well 
to err on the side of too large a capacity. 
Values varying from 001 to 005 mfd. arc 
quite satisfactory. 

Various Fixed Condensers. 
These condensers are generally constructed 

of sheets of metal foil and waxed paper. 
Using ordinary cartridge drawing paper, 
120 square cm. of active area of metal foil 
will give a capacity of 001 mfd., al,sis area, 
of course, being split up among several 
sheets, according to the dimensions required 
for the condenser. Thus, 10 sheets, each 
having an area of overlap 3 cm. by 4 cm. 
could be employed. For other values, the 
area, or number of sheets, will vary in 
direct proportion to the capacity required. 

The third class of condensers used in re- 
ceiving circuits are known as " reservoir " 
condensers. A reservoir condenser is con- 
nected across the terminals-- of the high- 
tension battery,.. in order to prevent var- 
iations in the plate voltage and. current of 
the valves, the condenser acting as a kind of 
shock absorber "toany irregularities in tiro 
output of the battery. 

Scope for Experiments. 
The capacity of a reservoir condenser may- 

be anything from 001 mfd. up to a quarter, 
or even half a mfd. If the capacity is made 
too large, however, thecondenser becomes 
inconveniently big, and the insulation re- 
sistance between its terminals becomes low. 

There is one more very important con- 
denser which stands in a class by itself, for 
it really operates both as a reservoir con- 
denser and a by-pass -condensor of very 
small capacity._ This is the grid condenser, 
which should have a capacity of from 
0002 to -0003 rnfd. 

- A capacity of 0002 .mfd. would be pro- 
vided by 24 square cm. of active area of 
waxed cartridge paper, cut into smaller 
sheets as required, and interleaved with 
metal foil. 

There is still much to be learned about the 
best values of condensers for different pur- 
poses, and amateurs can do useful work by 
experimenting in this direction. 
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TUNING COIL STAND. 
A Superior Type of 
Inductance Coil Holder, 
constructed in Matt Fin- 
ished Ebonite, Fitted with 
Adjusting Milled Nut at 
side to Prevent Loose 

Action. 
For 2 Coils - Price 10/- 

3 - 12/ - 
Post 4d. 

These take all Standard Coil., and We Make a Special Coil 
Holder to Support Basket. Coils. Price 2 6 each. Post 3d. 

Note : SPECIAL OFFER. 
High -Tension Batteries, perfectly new and 
of reliable make. Will outlast any other 
type on the market. Only the purest and 
best chemicals being used. 
15 volt (Tapped every 3 v.) 2/6, post 4d. 
36 5/-, 6d. 

Have you sent for. our 
I00 -page Catalogue ? 

POST 3d. FREE. 

llllllllllillllllllllllllllllllllllllllllllllllllllllllllllll llllliiiMmilit 

GRAFTON ELECTRIC COMPANY, 
54, Grafton Street, Tottenham Court Road, 

:: LONDON, W.I. ., 

Telephone : 

MUSEUM 241. 
Works 

SLOUGH. 

,1GRGFTON ELECTRIC' : 
CATALOGUE 

THE evolution of the High Ten- 
sion Dry Battery was the 

direct result of the research of the 
Ever -Ready Company, whose manu- 
facturing experience extends over 
twenty-one years. 

E ACH " Ever -Ready " battery is carefully 
tested before despatch, and each individual 

cell is tested before it. is assgmbled-so ensuring 
reliability and a high standard of efficiency. 

EVER -READY" Dry Batteries for High 
and Low Tension and accumulators for 

valve filament supply are obtainable at all first- 
class stores. 
A list of standard sizes and voltages will be sent with 
name of nearest supplier on application to : 

Dept. P.W. 

Li 

Tile 
Ever -Ready Co. 
(Gt. Brit.) Ltd,, 

Hercules Place, 
London, N.7. 

W,RELErS_ 

Ëvpt READY Dear.Trºrv 
:',,WIRELES,Sy , ,' >' 

Post Free Orders 
HEADPHONES 

Double Receivers, FEDERAL, 4,oò0 ohms .. 
ERICSSON L-'.B.C., 4,000 ohms 
BRUNET (French) 
FELLOWS B.B.C. 
SIDPE (French) 
STERLING B.B.C. 

Single Receivers, BRUNET (French), 2,000 ohms 
BRUNET (French), 4,000 ohms 
T.S.F. (French), 4,00o ohms .. 
FELLOWS B.B.C., 2,000 Ol1111S 

el 

23 6 
21:- 
22 6 
21,'- 
19,6 
32/- 
10 6 
12,6 
10 '- 

15,6 

ACCESSORIES 
Finest Quality L.F. Transformers (5' t Guar- 

anteed) , ., .. .. .. 12 6 
Switch Arms (Best quality) .. .. . , 1 '- 
Filament Resistances (met (.2uality) ., 2 6 
Rotax Accumulators, 4v. 40 amps.) not scut 1 16 - 

6V. 40 anips. ! by post t 25 - 

Ebonite Dials, o-iSo, bored in centre .. .. 1 - 

Valve Holders, 1st Quality .. . , . . , 1 

FOWLER & BRIGDEN 
130, EUSTON ROAD, LONDON, N.W.1. 
Tel.: - - - - - Museum 4827 

EVER - READY 
Wireless Batteries 
BRITISH MADF; THE ORIGI,VA LcC BEST 

-eg; 
I 

- 

_-,,-., -, _ 

DO NOT MISS THE OPERA SEASON 
SECURE YOUR APOLLO SET IN G000 TIME. 
APOLLO CRYSTAL SETS COMPLETE FROM £3 : 10 : 0, 

APOLLO .VALVE & CRYSTAL 
COMBINATION RECEIVER. 

Type 7. Iushºnnent only, includ- 
ing all royallies. U. ::1 : G 

Complete with all 
accessories, J12 : 12 : 0 

This Set .containsa High Frequency Amplifying Valve combined 
with a Crystal Detector, which is a most successful combination. The 
High Frequency Valve assures a long range, and the Crystal det.ectiou 
gives much clearer and better toned signals than a purely Valve Set. 

Complete sets of par7e for hoarse built acts supplied. 

CRAIES & STAVRIDI, 
4, Bunhill Row, London, E.C.1. 
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WIRELESS CLUB REPORTS. 
The Editor will be pleased to publish concise reports of meetings of Wireless 
clubs and associations, reserving the right to curtail the report if necessary. 
Hon. Secretaries are reminded that reports should be sent in as soon after a 
meeting as possible. Reports sent in cannot appear in this paper in less than 
ten days after receipt of same. An Asterisk denotes affiliation with the 

Radio Society of Great Britain. 

Exeter and District Wireless Sgciety. 
A very interesting and instructive lecture 

was delivered by Mr. Smitham recently 
before the Exeter and District Cireless Society, 
at their. headquarters, 31, Longbrook Street, 
Exeter. 

The subject dealt with was that. of Induction 
Coils as applied to the reception- of short wave- 
lengths. 

The lecturer made it abundantly clear why 
the construction of the coil played such an im- 
portant part for the purposes of reception, as 
by lessening the self -capacity of the windings, a 
larger range of wave -lengths could be brought 
under control. 

Every amateur knows the importance of 
eliminating self -capacity, but the reason' why it 
should prove such an obstacle to successful 
working is often obscure to him. . 

The subject was so well handled that all 
derived great benefit from it, also from the 
many lucid diagrams that supported the ex- 
planations. 

The various coils were dealt with in the follow. 
ing order : Single layer, pile wound, slab, basket, 
honeycomb. Burndept, duolateral, and also a 

- coil specially designed be the lecturer. 
Hon. See., F. S. Valentine, 10, Collego 

Avenue, Exeter. 

Hackney and District Radio Society.* 
A meeting of this society took place nt the 

Mare Street, Hackney, L.S., on 
Thursday, April 26th, and was presided over 
by Mr. H. A. Epton. The chairman reported 
that he had, in the company of the secretary, 
paid a visit, to the studio of 2 L O, where he had 
been received most kindly by the various 
officials. Ho spent a pleasant and interesting 
evening in the studio, operating and receiving 
rooms. 

The, lecture of the evening was given by Mr. 
F. G. Francis, B.Sc., a member of the society, 
who hail previously given several lectures. Mr. 
Francis' subject this evening was " The Charac- 
teristic Curves of Valves." The lecture com- 
menced with a brief explanation of the use of 
graphs, explaining how these were applied to 

the pictorial representation of damped, con- 
tinuous, and modulated continuous waves. 
The processes of amplification and rectification 
were explained, and the operation of a valve in 
these respects, gone into by the aid of graphs 
showing charitetei-istic curves of waves. 

The lecturer then proceeded to take the 
characteristic curves of a French " " valve 
and a Cossor C.V.C. valve, the latter kindly lent 
by Messrs. Negretti and Zambra. Thee curves 
being constrticted, some explanation was given 
as to the relative merits of the two valves, both 
as detectors and amplifiers. A short explanation 
was given as to the use of valves as note magni- 
fiers. 

That the lecture was an interesting one was 
proved by the large number of questions put to 
the lecturer, all of which were answered to 
satisfaction. Ir. Francis kindly promised a 
further lecture shortly on the Dual Amplification 
Circuit. 

The chairman announced that, by the kind 
permission of the owners, a party of members 
were to be allowed to visit the S.S. ,Patricia, 
lying in Milla -all Dock, on the following Wednes- 
day, for the purpose of inspecting the radio 
equipment : also that a visit was being arranged 
on a Sunday afternoon to the Croydon Aero 
drome. - 

Hon. Sec., C. C. Phillips, 217, Evering Road, 
E.B. (Letters only.) 

Peckham Wireless and Experimental Associa- 
tion. 
The Wireless and Experimental Association 

gave a most successful demonstration at the 
Central Hall, Peckham, on Thursday, April 26th. 

The fact that a special programme was being 
broadcasted in honour of -the marriage of the 
Duke of York, -enabled Mr. P. Voigt, B.Sc., it 
member, to give the audience a higher standard 
of programme than usual ; but the great achieve- 
ment of that gifted demonstrator was that of 
filling the hall with an ample volume of melody, 
using _only a crystal detector _and one valve 
employing dual amplification, and the four 
Amplion loud speakers, kindly lent by Messrs. 
Graham, of Brockley, did the rest. 

The exhibition of members' home -constructed 

apparatus fully proved the contention that we, 
are an experimental association, and that the 
experimental licence is the only one which can. 
suit our case. 

Hon. Sec., Geo. Sutton, A.M.I.E.E., 13* 

Melford Road, S.E.22. 

North London Wireless Association. 
At the 126th meeting of the association, on 

April 23rd, Mr. F. S. Angel gave his seventh 
paper on the elementary principles of wireless. 

After giving a brief outline of the valve-past 
and present-a full explanation was macle upon 
the action and_ course of the electrons from 
filament to plate. Various curves were drawn, 
showing the correct - point for obtaining 
maximum results, and. the method used for 
retarding saturation point. 

The potentiometgr was shown in circuit with 
the grid, and the manner: in which it was used 
for assisting" the passage of electrons to the 
plates when the "grid becaïne'teo negative to 
function correctly. 

In closing a most interesting and instructive 
lecture, Mr. Angg added -that he thought it 
would be a great' benefit to users of valves .if 
the. various makes we're sold accompanied by 
their characteristic' curve.. 

Full 'particulars'of membership from : 

Hon. Sec:, J. C: Lane, Northern I'olytechnio 
Institute, Holloway Roacl, N. 

North Middlesex Wireless Club. 
The 112th meeting of the above club was held 

at Shaftesbury Hall, Bowes Park. N., on 
April 4th. The chair was taken by Mr. M. F. 
Symons, who introduced the lecturer for the 
evening-Mr. W. Gartland. 

The members present enjoyed a very instruq- 
tive and interesting account of Mr. Gartlaud's 
experiments with high -frequency amplification: 
The lecturer pointed out that experimenters 
living in London who wished to hear the pro- 
vincial broadcasting stations were compelled to 
adopt some means of tuning ,out the London 
Broadcasting Station-no easy matter. The 
most effective tray of increasing the selectivity 
of receiving apparatus is undoubtedly, in 111r: 

Gartland's opinion, the use of high -frequency 
amplification. He described various circuits he 
had himself used, and discussed their relative 
merits. Dual amplification, as a means of in- 
creasing signal strength, was also meptioned. 

Following the lecture, Mr. L. C. Holton 
answered various questions which had beer* 
placed in the club question -box at the, lest 
meeting. This question box promises to les a 
very popular institution among the members. 

Hon. Sec., Mr. H. A. Green, 100, Pellatt Grovee, 
Wood Green, N.22. 

BRIGHTER CRICKET; THE WIRELESS CONTROLLED BALL. 
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1VIARCONI'S LATEST 
New Popular Marconiphone 

THE NEW MARCONIPHONE Vs. 

Brings ALL Broadcasting Stations within Range 
A new and improved Two -Valve Marconiphone has been 
perfected and is now on sale. 

\Vith it, no matter what part of the country you live in, you 
can listen -in with perfect results to all the British Broadcasting 
Stations from Glasgow to Cardiff. 

Price Reduced 
Owing to the enormous demand created for this instrument, it has 

been found , possible to economise largely in overhead charges. 
The public is given the benefit of these economies, and the New 
Marconiphone Va is on sale everywhere at 

£16 :3 :6 
without accessories-or £24 complete 

Vhe Vriurnph of (he eóCasler AZind 
Ask your local dealer at once about the New Marconiphone V2. 

All orders are being dealt with in strict rotation. 

1VIARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 
Marconiphone Department, Marconi House, Strand, London, W.C. 2 

r --DEPENDABLE--^ 
RADIO SERVICE 

4 Cheap Lines 
COIL HOLDERS 
Best Ebonite 2 -Way 

.. 3 -Way 

For Duo -Lateral 
Coils 

.. 6 6 

.. 8 6 
Add óti. !or l'os'ase 

BASKET COILS 
170-2,000 Metres l'. ' 3 -) .. 2 6 

THE "VARIOPHONE" Crystal 
Receiving Set, comprising:-Variometer, 
Crystal Detector, etc., mounted on Pol- 
ished Oak. Complete, Assembled, 10 -; 
Unassembled, 7 - 

-A,bt 1.- tur Po -tame 

HEADPHONES 
4,000 ohms Best French .. £0 17 6 

"Brunet" .. 1 2 6 
SIDPE .. 1 O O 

8,0ÓO SIDPE .. .. 1 2 6 
4,000 Single with 

Handles, BBC 0 12 0 
4,000 ohms Double Head- 

band BBC 1 O O 
8,000 Ditto ditto BBC 1 2 6 

FREE PRICE LIST 

WATERLOO ELECTRIC Co. 
129, Waterloo Rd., London, S.E.1 
PHONE HOP 5649. OPEN TILL 9 O CLOCK SATURDAY. 

Headphones 

BRITISH 

MANUFACTURE. 

4000 OHMS : 25/6 

8000 OHMS : 27/6 
.S ubjec't. 

;Including B.B.C. Royalty) 
Best Quality Flexible Cords. 

Every Instrument Tested 
and Guaranteed. 

rots Cannot. Ray 
a Retter 'I'Itotte. 

,llano/uctul'e',s- 
The Radio Equipment Co., Ltd., 

Q$iccs and Showrooms: 

329, HIGH HOLbOKN, LONDON, W.C.I. 
Telephone : Holborn_ 1229._ Telegrams : " Exportation, Holb., London." 
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RADIOTORIAL 
All Editorial Communications to be addressed The Editor, POPULAR 
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4. 

Controversy seems to spring up with every new 
phase in the advancement of science, but it seems to 
me that wireless broadcasting is getting rather more 
than its fair share'. There is no need to recapitulate 
with regari to the series of obstacles that have arisen, 
and which hedge round the actions of the B.B.C. 
like so many barb -headed spears, but I do not doubt 
for one moment that broadcasting has come -to stay, 
and that eventually it will successfully surmourt all 
its difficulties and occupy its rightful position. Broad- 
casting, is comparatively speaking, a new thing, and 
everybody knows the fate of anything that happens 
to be new. Remember the motor -car and its ' red 
flag " restrictions, and, farther back, Arkwright's 
great invention and the welcome given to it by the 
world at large. Broadcasting is going through that 
inevitable stage of its existence where prejudice and 
opposition, backed up by existing interests that have, 
colloquially, " got the wind up," is doing its utmost 
to kill the usurper at its birth. Of course, one can no 
more hope to stop the march of progressive science 
than Canute could ever have hoped to stop the tide 
coming in. Anyway, he might, and probably did, 
HOPE to do so, but history records the result. 

Several interesting alterations have been made in 
the arrangement of the items in this week's POPULAR 
WIRELESS. Greater space is devoted to Notes and 
News, and the broadcasting programmes have been 
greatly extended. It remains to be seen whether or 
not this meets with the approval of readers, and I 
would welcome criticism in this respect. The stories 
of the operas are briefly given, together with other 
interesting details. This will allow readers to clearly 
follow the sense of such extracts that are broadcast, - 

and should prove a very useful and popular feature. 
THE EDITOR. 

Owing to the enormous number of queries 
received daily from readers of POPULAR 
WIRELESS, I have temporarily decided to limit 
the number of questions sent in by one reader to 
three. Readers are asked to keep their questions 
as short and as concise as possible in order that 
the minimum of delay can be exercised in answer. 
ing queries. Until further notice three questions 
from one reader will be the limit for one letter. 
All questions should be addressed to POPULAR 
WIRELESS Queries Department, Room 138, Fleet. 
way HoUse, Farringdon Street, London, E.C.4. 

Readers are requested to send the necessary 
postage for reply. 

The Editor desires to direct the attention of 
his readers to the fact that, as much of the in- 
formation giron in the columns of this paper 
is of a technical nature and concerns thé most 
recent derelopm ei Is in the Radio world, 
some of the arrangements and specialities 
described may be the subject of Letters 
Patent, and the amateur and trader would 
be well advised to obtain permission of the 
patentees to use the patents before doing so. 

B. E. (London, W.) asks several questions 
regarding the use of lighting mains for the 
reception of wireless signals. 

The usual method is to employ two fixed condensers 
of some '02 mfd. capacity, Cl and C', in series 
with each pole of the main and connected together 
through fuses Y and Z to the terminal A as shown at 
(1) in the accompanying diagram. A is the aerial 
terminal, whilst the usual earth is employed. This 
method is hdopted in the " Ducon," which is a 
patented device. A variable condenser can be usefully 
placed in series as sho vn at (2). A third method 
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involving the use of two variable condensers of fairly 
high capacity and illustrated at (3) in the diagram 
uses one wire as the aerial and the other as the earth. 

" Valve Crystal " (St. Albans).-In the case 
of a valve crystal circuit can I use variometers 
throughout ? The circuit would be the ordinary 
one valve (H.F.) and treated galena crystal. 
Is this type of valve circuit O.K. ? 

Yes, you could use variometers quite well, though 
we prefer the ordinary basket or honeycomb coil 
tuned by condensers. The reason for this is that in 
the case of these coils reaction can be easily accom- 
plished by coupling the anode coil to the A.T.I. In 
the case of the variometers this reaction cannot he 
carried out unless small loading coils are placed in 
series with the variometers in each circuit, the load- 
ing coils being coupled together. Yòu will find that 
the H.F. valve and crystal combination will give 
very good results, and 2 L O should come in loudly. 

* * 

A. C. (Burnham).-Can bichromate batteries 
be used for lighting the filaments of valves ? 

What are tonic train signals ? 

'Unless they are of the type known as dull emitters, 
when primary cells can be used quite well, bichromate 
batteries cannot be used for your valves, as the 
voltage falls rapidly with the comparatively large 
current required for the purpose. Tonic train signals 
are C.W. signals Interrupted by a buzzer or break 
at the transmitting station.- 

* * 
L. N. (Bristol).-Is a grid leak an improve- 

ment in the Armstrong super -regenerative 
circuit ? 

It is not necessary in the three -valve circuit- 
Two small dry cells should be inserted into each valve 
circuit with the negative terminals connected to the 
grids. In the case of the one -valve " super,' a grid 
leak can be used quite well, but you will find it needs 
only about to f of a iucgohm instead of the usual 
2 megohms. 

* * * 

" FoRME11 " (Hounslow).-How chuck, and 
of what gauge wire, and what size former tubes 
shall I require to make a loose coupled tuner to 
fune between 30C:174,000' metres ? I want to 
-use it with two variable condensers, one block- 
ing condenser, 4,000 ohms 'phones, a P.M.G. 
aerial and crystal detector. What capacity 
should the condenser have ? 

There is not much spark transmission on wave- 
lengths as high as 4:000 metres, so it will not be 
necessary for your set to tune as high as this. The 
primary should be wound on a former 4 in. by S in. 
long, using 24 D.S.C. wire, anti the secondary on a 
former 3 in: by 6 in. long: wound with 2S D.C.C. both 
tapped off at intervals. The two variable condensers 
should be '001 ofd. and '0001 mfd. and the telephone 
condenser ' 001 mfd. This will allow you to tune to 
3,000 metres or so. 

* * . * 

" FRAME " (Ipswich).-I cannot possibly 
arrange an outdoor aerial, and wish to get the 
Hague on a frame aerial. Please give size for 
frame and number of valves. - 

The aerial should have sides of 5 ft.. with about 
ten turns spaced } in, apart. You will need at least 
six valves to get anything like good results. 

* * * 

" ELECTRA " (Wargrave).-Which is gener- 
ally best, 100 -ft. single aerial or 70 ft: double 
aerial ? What are' the objections to bringing 
clown the lead for a considerable distance 
indoors ? Which are the most efficient for 
crystal reception, honeycomb, pancake, or 
single layer coils ? - 

There is not any appreciable difference between the 
two, though for low wave -lengths the single aerial 
will probably give slightly better results. The chief 
objection is the extra resistance. while there is also 
increased risk of .leakage. If the lead-in runs ,near 
the walls there will also be a great -deal df loss of energy 
due to capacity effects and the resultant damping of 
the signals. We prefer single layer coils for crystal 
reception. - - 

(Continued on page 534.) 

Make the Hest Use '1 of YOazr " Set ^^ 

PHILIPS' 
WIRELES S 

MAP 
OF GREAT BRITAIN. 

COMPILED FROM I\-FOISSIA TIOI'Sf'PPL¡E!I 
BP THE WIRELESS PRESS. LTD. 

This valuable map helps the 
" listener -in " to use his apparatus 
to the very best advantage. He can 
ascertain at once the correct bear. 
ings of any stations with which he 
wishes to " tune up," and by means 
of Concentric Circles at radial inter- 
vals of 10 miles from the various 
broadcasting stations he can tell at 
a glance the distance. 
Tite. map shows all Broadcasting, 
Commercial, Aviation, Amateur and 
Experimental Transmitting Stations, 
Admiralty, Naval and Trinity House 
Stations, a oomplete Index of Call 
Signs. Diagrams with Compass bear- 
ings show the direction of important 

- Overseas Stations. There is also an 
inset Map of London and District 
showing the Stations within this area. 
Sics 36 by 4,9 incite.. Scare i_ id -tes to e inch: 

On paper, folded in cover......... 216 net. 
Mounted on Cioth, folded ln case 516' net. 
Mounted on Cloth and varnished, 

,vital rollers 7/6 net. 

GEORGE PHILIP & SON, LTD. 
32, Fleet Street, London, E.C.4 
Obtainable front all booksellers and team 
The Wireless Press, Ltd., 12, Henrietta 

Street. N'.C.2. 

ELECTRADIX RADIOS. 
STUPENDOUS VIRCHASE of 
BROADCAST INDUCTANCE WIRE. 

Having just purchased from the Government 
their whole stock of fine 22 standard gauge 
copper, High -Conductively, Instrument Wire, insu- 
lated enamel and single cotton, best British 
make, we can give immediate delivery of 11b. 
lots or 1 ton lots. 

This unparalleled opportunity is the finest ever 
offered to constructors of Radio Apparatus, -front 
the simple crystal to the lordly multi -valve tuner. 

The low self -capacity, high insulation, and dura- 
bility of this special wire is just what you need 
for inductances of all types. 
Offered at the bargain price of 2/4 ,-sr lb. 

instead cf the usual one of 3s. 2d. 
Terms: Nett cash plus carriage, with each artier. 

Trade discount for quantities. 
£1,040 stock of all gauges held for quick delivery. 

11ighest Conductivity at Lowest Prices. 
Gauge. D.C.C. S.S.C. D.S.C. 

20 2 0 ..... 4 3 - 5 0 
22 2 7 4 9 5 3 
24 3 2 5 3 6 1 

26 3 8 510 - 610 
28 4 5 6 2 Y 2 

30 5 5 610 8 6 

32 610 8 7 9.6 
34 8 .2 10 0 11 1 

36 9 8 11 9 12 11 

38 12 5 14 2 19 0 

40 11 0 17 10 24 7 

Other sizes in stock Prices at per lb. 3d. extra for 
reeling off in small quantities and spool. Postage extra. 

Aerial Wires for the expert and novice: 
7,'21, each wire enamelled. 38. 100 ft.; 7/22 ditto, 

4s. 100 ft. Aerial down leads and earth wires, 
flex. copper and rubber insulation: Light, 1d. per 
yd.; Medium, 2d. per yd.; "Best, 3d. per yd. 
Vs 40s, flex. enamelled, for Litz, 6d. yd. 
Everything in stock for Wireless Work-from a 

1,200 -volt generator to a ed. earth clip. 
Come anti see sas. ' 

1163 1, Abtyatr. ne. 1lst.'RM. Statirn.. Jiret on right in Jai nori. S. 

LESLIE DIXON az CO., 
9, Colonial --Avenue, Minories, E. 1. 

Telephone: Avenue 416G. 
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T.M.C. 
Telephones. 
Something for Nothing ? 

IN many forms and in many guises, 
the public is being continually 

invited to obtain " something for 
nothing." 

We suggest to you that a few 
moments' thought will demonstrate 
the absurdity of " something for 
nothing." 

The first thought is generally that 
with such offers there is a catch 
somewhere. 

In this case first thoughts are best 
thoughts. 

The Retail Price of T.M.C. Head 
Telephones is -- 

POST 30/.. FREE. 

If they are offered to you for Icss 
you are losing somewhere. 

Our full guarantee is only valid for 
T.M.C. Telephones for which this 
recognised price has been paid. 

Obtainable from all the best Dealers and Stores. 

THE 
TELEPHONE MANUFACTURING Co., Ltd. 

London Showroomsr 

68, Newman Street, Oxford Street, W.I. 
Telephone: MUSEUM 5581. 

HOLLINGSWORTH WORKS, 
DULWICH, LONDON, S.E.21. 

77. r.t.s. 
AmmeareasmeiremL 

t6ir (3 lines) Holborn, 

_viii THE GRiM1lPllh1XI. 
LOUD SPEAKER 

This is a most efficient device to which the 
ordinary headphones are clipped and the 
Gramaphix mounted on the tone arm of a 
gramophone. Straight horns to fit, 6;'6; curved 
ones, 12'6 ; the Gramaphix, 10,6; making a com- 
plete loud speaker for 17/-. Postage 9d. extra. 

We have a large stuck 
of Component Parts and 
Materials. Demonstrations 

given free. 

Crystal and Valve Sets 
B.B.C. in Stock. 

Wireless List U " Sent 
Post Free. 

Ebonite of all thicknesses in stock cut to sizes as required. 
Telephone: Established Telegrams: 

1828. " t6'orktolh, London." 

,,,,RICHARD MELHUIS 
LTD. - ELECTRICAL ENGINEERS, TOOL, - 

MACHINE HARDWARE d1ERCH-i.VTS, 

50, 51 & 84, FETTER LANE, E.C.4. 

The Fly in the Ointment! 
IT'S the easiest thing in the 

world to carelessly twist your 
wires round those fascinating 
little terminals, and say to your- 
self, " Well, that's that." Yet 
later you may be wondering 
why 2 LO seems farther away 
than usual. You tap your 
valves-twiddle your tuners, 
and then, eventually discover 
that those wretched terminals 
have " let you down " again- 

that's the " fly in the ointment." Attend to these at once as you would a 

leak in a gas pipe, by SOLDERING. Soldering is child's play when you've 
a tin of FLUXITE at hand to help you, or better still, a complete Soldering 
Set that we have had specially prepared for the convenience of customers. 
Ask your Ironmonger or Hardware Dealer to show you the neat little FX 'LTXZTE 

SOLDERING SET 
It is perfectly simple to use, and will 
last for years in constant use. It con- 
tains a special " small space " Solder- 
ing Iron with non -heating metal handle, 
a Pocket Blowlamp, FLUXITE,Solder, 
etc., and full instructions. Price, 7/6 
sample set, post paid United Kingdom. 

FLUXITE 
SIMPLIFIES SOLDERING 
All Hardware and Ironmongery Stores sell 
FLUXITE in tins, price 8d., 1,4, & 2 8. 
Buy a Tin To -day. 

REDUCED 
PRICE 7/6 

For the tool -kit of your car or 
motor -cycle, or any soldering 

jobs about the home. 

FLUXITE LTD., 324 Bevington St., Bermondsey, England. 
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HALL'S 
WIRELESS ACCESSORIES 
with the"HALL MARK" 

of QUALITY. 
'ALL PREVIOUS PRICES CANCELLED. 

French "Brunet" Headphones 
22/6 Postage 9d. 

French "Sidpe" Headphones 
19/- Postage 9d. 

BRITISH HEADPHONES 
4,000 ohms. New Design, Weight 104 oz., 
Aluminium Headbands. Stalloy Diaphragms. 
Complete with Coots. Adjustable Earpieces. 

217 - Postage 9d. 

VARIABLE CONDENSERS, COMPLETE WITH 
KNOB, POINTER, AND SCALE. 

Capacity,- Parts Assembled for 
t, ruplete. Panel Mounting. 

.001 .... 6/2 ... ... 12/6 

.0075 ... '513 ... ... 11/. 

.0005 ... ... 4/1 ... ... 916 

.0003 ... ... 2/10 ... ... 8/ 
-.0002 ... ... 2/2 ... 7/. 

.0001 .. .. 1/10 ... - 61 
Top and Bottom Drilled Ebonite Plates 1, 3 

extra. Vernier 3/-. 
Intervalve Transformers, Ratio 33 to 1, finest 

manufacture 12/9; 5 to 1 14/ 
Crystal Sets in Cabinets front 22/6 to £3 105. 

Aluminium Condenser Vanes, fixed and 
moving, 22,24 gauge doz. 5d. 

Spacers, true to .001. Small, doz. 2d.; large 
doz. 9d. 

Ebonite Knobs, tapped 2 B.A. with brass 
nut -Ist quality, 34.; 2nd quality 24d. 

Aerial Wire, 7,23 hard drawn copper, in 
l00=ft, lengths - - 2/4 

Valve Legs, with nuts and washers, 9d. doz., 
each - 

1d. 
Two Coil Holders, solid ebonite 4/6 
Three Coil Holders, solid ebonite, with long 

arms ta- avoid_ capacity, effects 7/6. 
Crystal Detectors, adjustable in every way 2/ 

ditto, ditto, enclosed- in glass case 4/ . 

Engraved Ivorine Scales, 0-180, round or- 
square ends 2;d, 

Filament Resistances, extraordinary value, 
velvet- action 2/3, 3/6, and 5/. 

Switch Arms, complete with knob, collar, 
vnashers, bush nuts, etc. 1st quality, 1/1; 
_ud quality 10d. 

V,-1ve Holders, turned, ebonite, complete with 
wits, 1/2; 2nd quality 10d. 

Crysta: cups. Plain 1d; one, two, or three 
screw 2d. 

Terminals, complete with nut and washer 
1d., 2d., and 3d. 

Basket Coils, set of 7 3/9 
Contact Studs, ,-in. ,b} ;-in., 4d. per; doz ; 

complete with nut and washer doz. 54d. 
Insulators, white egg, 3d.; green egg, 4d.; 

green shell each 3d. 
Stop Pins Id. doz., each ,1d. 
Valve Pins, with nut and washers, each 1d. 
Brass Nuts, 2; 3, 4,-B.A., doz. 3d.; 5 and 6 

B.A., doz. 24d. 
Ebonite Sheet, -, , ;, e (cut to any size) lb. 3/6 
Fixed Condensers, any capacity each 1/2 
Grid Leak and 'Condensers' Combined :.:,each--3-/- 
Slider Plunger, complete each 4d. 
Slider Rods, 12 -in. or 13 -in. ;-in, square 

brass, drilled both ends 4d. 
Hertgità, 1 /6. ' Bornite, CBrbpruStdüm; Galena 4d. 
Screwed Brass Lengths, 12 -in. 2 or 4 B.A. each 3d. 
Inductances, wound 22/24 enamelied,wire_each 2/6 
Leading -in Tubes (Ebonite), 0 -in; 10d.; '9 -in. 

11d.; 12 -in. each. 1/1 
Orders under £2 kindly remit ample 
postage. Balance refunded if excess sent. 

SEND FOR FREE LIST. 

TRADE HALL'S SUPPLIED 

PHONE : REGENT 1282 
71, Beak St., Regent St., London, W.1. 
OUR ONLY - ' WE HAVE NO 
ADDRESS. BRANCHES. 
Hours : 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays. 
Between Piccadilly Circus and Oxford Circus. 
'Buses 3, 6, 12 13, 15, 32, 51,83, 59 and 88 pass 

RADIOTORIAL 
QUESTIONS AND ANSWERS. 

(Continued from, page 532.) 

A. B. V. (Blackpool). -I have a quantity of 
reel fibre that I believe is an insulator, will 
this do for a panel ? 

Your details as to the fibre are not very clear, 
but we would advise- you to use ebonite. Most fibres, 
even those that are vulcanised, are liable to leak; 
owing to the fact that water readily condenses on 
them. In addition to this the finished effect is not so 
neat as when ebonite is used, and fibre panels arc very 
liable to warp and swell. 

* * * 

D. R. (Amesbury). -How can double 
reaction be accomplished on a two -valve set ? 

We presume; of course, that the two valves are 
used as H.F. and detector respectively. The method 
of double reaction is best used in conjunction with 
honeycomb or basket coils, and a tuned anode 
rather than a transformer. Instead of mounting 
the tuned anode coil away from the aerial tuning, 
It is mounted on one side of a three -valve holder, 
the aerial coil on the other side and the reaction 
coll in the centre: It is best to tune in the set with 
reaction on the anode, the aerial coil being as loosely 
coupled to the reaction as possible. Then, when 
best results are obtained, gradually bring the aerial 
colt nearer the reaction coil, and alter the tuned 
anode coils coupling slightly until loudest signals 
are heard. Needless to say this form of reaction 
should not be used during broadcasting hours, es, 
the reaction being coupled to the aerial, the set 
will be liable to oscillate and cause interference. 
During those hours the reaction upon the tuned 
anode can be employed, while the aerial coil is 
kept as far away as possible. 

* * , * 

C. W. (Reading). -How is C.W. transmitted ? 

By means of an arc or valves instead of the former 
spark discharge, and this causes a continuous wave 
to be emitted from the transmitting aerial In order 
to break this up into signals, a very general method 
used -is to change the wave -length ever} time the 
transmitting key is depressed. - Thus, by the careful 
tuning of the receiving station the normal continuous 
wave, or spacing wave, as it is called, can be tuned 
out, and only the new wave on a slightly different 
wave-length is then audible, so that the dashes 
and dots of the Morse code are easily distinguished. 
The buzzer of a crystal set can- be made to interrupt 
the waves at a regular frequency, and so when the 
frequency of the incoming waves changes, as it 
does when the key is depressed and the wave- 
length altered, this variationis audible in the 'phones 
of the crystal set. 

* * * ' 

" COUPLER " (Reading). -Please give me 
details of a loose coupler for use as reaction 
to tune 'from 180-400 metres with a '0005 
mfd. variable condenser. 

Put the condenser in series in the aerial circuit. 
Use an outer former of 3 in. diameter by 3 in. of 
winding of No. 22 D.C.C. for the aerial circuit with 
five tappings. 'Reaction inductance may be 2 in. 
diameter by 1 in., wound with No. 28 D.C.C. 

. 

E. M. (Slough). -I am using a crystal set, 
and I'do nót hear amateurs as well'as 2 L O, 
even though they are nearer. Why is this ? 

Whois5BQ? 
The amateurs transmit on a much lower power 

than- 2 L 0. They are only allowed a power not 
'the 10 watts by P..31.0., while 2 L O's 

po wer is"1},kilQwattg. 5 B Q belongs to Mr. D. Douet, 
and is situated at Putney. 

APOLOGY - 
In our advertisement in the issue of the 
"Popular Wireless " dated 14th April, 
19203, we advertised for sale B.T.H. French 

`Headphones. We have to admit and ex- 
press our regret .that such description is 

, false, stièh headphones not being made by 
the British Thomson -Houston Co., Ltd. 
(whose registered office is at Crown House, 
Aldwych, W.C.2), and we withdraw any 
further sale of headphones under the 
above name or description. 

THE CENTRAL. RADIO CO., 
6, Little Russell St., LOndon,.W:G1, 

HERE'S A 
BATTERY 
TESTER 
that won't 
break. 

No. nlas7. 
The 

"Break -not." 

THE 

" BREAK -NOT" 
HYDROMETER 

is a necessity to every one wishing 
to take proper care of their wireless 
equipment. Tells at a glance if 
accumulators are fully charged, half 
charged, or discharged, and being 
packed in unbreakable carton, can 
be placed in tool -box without fear. 
Your local dealer can supply you, 
but if you have any difficulty send 
us your order and we will' arrange 
for same to be executed.. 

For Trade Terms write :- 
S. GUITERMAN ? CO., Ltd., 
35/6, ALDERMANBURY, LONDON, E.C.2 

IIIliii!liii111111!1II!III111!1111!1111!111111111CIIIIIIIIllilIll1111111liIi` 

PATENT SPRING WIRE FASTENERS 
The - best thing for 
Fastening Aerials, etc. 
Stronger than splicing, neat in appearance, inexpensive. 
A strong joint made in two seconds, and 
the only tool required is a hammer. 

For various gauge wires, 
24 Assorted Fasteners l'- post free. 
Don't miss these articles as they 
are useful for many other purposes. 

THAMES VALLEY SUPPLY CO., 
Parkside Yard, Sheen Lane, 

= East Sheen. London, S.W. 14. 
VIIIIIIIIIihIIIIIIIIIIIIIIl1lhill1111ll1111l111lll111lll111111W1I1111111lli 

WIRELESS INVENTORS 
Patento and Trade Marks, Advice Hand -book 
and Cons. free. -B. T. NINA, - Regd. Patent 
Agent (G.B. & U.S.A.), 146a, Queen Victoria 
pt., E.C. 4. 'Phone: Central 682. 36 yrs. refs 

CRYSTALS. f 
Hertsite, Electronite, Permanite, Talite, l'_ 

Zincite, Copper -Pyrites, Galena, Semite, 
Silicon, etc. Wholesale only. Delivery from stock. ¡ -THE AMAX. CRYSTAL CO., Red -Lion House, Red Lion Court, Fleet Street, E.C.4. 

The 
Entophone 

GIVES perfect recep- 
-lion on all broad- 

Lcasting wave -lengths 
Has most sensitive super - 

crystal. Requires - NO 
condenser-all 

tuning by varionieter. 
No " dead-end " effects. 
Ali energy received -on 
aerial is passed to 'phones. The result of 15 
years' practical experience. Best workmanship 
and material. Of distinctly ornamental appear- 
ance, quickly installed, and easily operated. 
(" Telephones " for above can be supplied, also 
all Wireless accessories ex stock.) Get the best 
and why pay more. Write: 

E. BEESLEY 376, CALEDONIAN ROAD, 
KING'S CROSS, N. 

Telephone: -LForih 1738. .Trade enquiries invited. 

CRYSTAL 
:: SET :: 

30 
B.B.C. TAX 

P A I D. 
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EDISWA 
VALVES 

Noiseless 

Sensitive 

Robust 
There is no better valve for wireless work than 
the Ediswan Type A.R. It is silent working, 
sensitive, and essentially strong. It gives 
high amplification, is very compact, and 
extremely economical in current consumption. 

This Valve-made by the makers of the world- 
famous Ediswan Electric lamps-has been specially 

designed for operation on low plate voltages and 

is particularly recommended for amateur work. 

We have had very considerable experience in the 
development and manufacture of the Thermionic Valve. 
The first experiments in connection with the investigation 
of the " Edison Effect," on which the working of a valve : 
depends, were carried out at our Ponders End Works 
by Prof. J. A. Fleming, who was then in our employ. 

: 

PRICE 15s. 
DESCRIPTIVE LEAFLETS FREE ON REQUEST. 
Also manufacturers of complete Receiving Sets, Accessories, 

and H.T. and L.T. Batteries. 
Ask your usual Dealer, and if unable to supply send us 

a post card with his name and address. THE 

EDISON SWAN ELECTRIC 
CO., LTD., 

Contractors to H.M. Adnziralty, War Office, Royal Air Force 

123; 5, Queen Victoria St., E.C.4, 
and 71, Victoria Street S. W. 1, 

WORKS: PONDERS END, MIDDLESEX. 
Branches in all Principal tcwns 

ep1SW44, 
EVERYTHING 

t ELECTRICAL 

ELECTRIC 02 

RADIAX 
Super 2-VaIve Set 

Versatility & Portability 
Wherever you go music is appreciated. Take 
our Super Two -Valve Set on your holidays 
and picnics. In any part of England you 
can then have the choice of at least two Broad- 
cast Concerts. Light in weight, compact; 
portable and fully approved by the P.11 G. 

T E ST. In addition to the 
various technical 

tests each Set is tested at our 
Works 20 miles east of 2 L O to 
hear Birmingham, Manchester 
and Newcastle (250 miles), while 
a little time spent in fine tuning 
will generally eliminate Bir- 
mingham and bring in Glasgow 

with perfect clearness. 

2 -Valve Bureau Set 
This is another of our efficient, well designed 

instruments for use in Broadcast areas. 

Price £6:10:0 
B.B.C. Fees 35/- extra. 
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Price 

£12 : 10 : 
B.B.C. Fees 35/- extra. 

Send 3 stamps for our Catalogue which gives details of Sets for all pur- 
poses, units for Experimenters and components for home construction. 

RADIAX LTD., 
RADIAR 10, Radio House, Percy St. London, W.1. 

WE SATISFY 
Phone: Musernn 490 (3 mins. Tottenham Court Rd. Tube ì. Hrs. 9-7 

SENSATIONAL REDUCTIONS. 
AMPLIFIERS, for adding to Crystal Sets (post 1/-), 1 valve, 

37 6; 2 valve £3 3 0 
BASKET INDUCTANCES, 150-4,000 metres, with 8 Circuits 

and Calibrations (post 34.), set of 6, 216; set of 7 3 6 

'PHONE LEADS, goad quality. ...................................... per set 2.6 
L.F. TRANSFORMERS, 1-1, 3-1, 5-1 ratio, exceptional quality 

(post lid.) each 14.6 
TUNING STANDS for Honeycomb or Duo -lateral Coils 

(post rd.). 3-1'0(1 Stand, 7,6; 2 -Coil Stand 5 6 

COIL MOUNTS each 1, - 
INSULATED EYELETS for indoor Aerials (post 3d.) per doz. 1 6 

SYSTOFLEX SLEEVING, 1 mm., 4d. per yd.; 11 mm., per yd. 5d. 
-in. sq. BRASS RODS, 13 in., drilled per length 4d. 

SLIDERS, complete with plunger each Ed. 
47 S.W.G. D.S.C. wire, sufficient to wind one H.R. Ear -piece 

per bobbin 1' - 
Ex -ARMY SINGLE EAR -PIECES, 150 w. (post Id.) each 2.9 

SCIENTIFIC SUPPLY STORES, 
126, NEWINOTON CAUSEWAY, LONDON, S.E.1 

'Phone: Hop 4177. 

Price, complete as shown, for 
panel. mounting, with dial, 
fixing screws, and diagram, 

POST 15/6 FREE 

OMNIPHONE 
YARIOMETERS 
SOLVE YOUR TUNING PROBLEMS 

A Complete Tuner for the Broadcast Wave 
lengths, tuning the average standard aerial 
between 30o and 525 metres. Specially 
designed for low self -capacity, and is infinitely 
more efficient than " Slider or tapped coil. 
Suitable for valve or crystal sets. May be 
used in series with fixed coils for longer waves. 
Easily Fitted. 

OMNIPHONE WIRELESS CO., 
24, Warwick Street, 

Regent Street, LONDON, W. 1. 

Phone REGENT 333S.-20 Yards from 
Regent Street, between Robinson & Cleaners 
and Maison Lewis. 
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-BUY OF THE MAKERS, - 
2 -Valve Sets, fitted with our patent £7 5 u 
Crystal Sets 1 15 0 
1 -Valve Amplifier 2 10 0 
2 -Valve Amplifier 5 0 0 
Headphones, 4.000 French 17 0 
Headphones, 4,000 B.B.0 1 5 0 
L.F. Transformers (Best) .... 14 6 
Detectors, mounted 2 0 
Detectors, Vertical, enclosed 3 6 
Filament Resistance 2 6 
Switch Arms 1 3 

Nuts, Washers, Contact Studs, 
Terminals, &c. 

Complete parts for making up 
Valve & Crystals Sets. 
Genuine Hertaite, 9d., ls. 6d., and 2s. 
Sheet Ebonite. 
Trade Supplied. Agencies open. 

Tirite Joe our List. Post Orders fig return, 
Cash with Order. 

G. B. TURNER & CO. LTD., 
9, Cross St., Hatton Garden, E.C.1. 

Telephone: Holborn 2045. 

Peto-panSuper 
! Vr vt daft SiIQjJ,%1Q91 

Tite finest moderately priced 
LoudSpeaker on the market. 
Givesa beautiful mellow tone 
greatly contrasting with the 
usual " cheap gramophone" 
effect ofother Loud Speakers. 
Adjustable diaphragm to 
control pitch of note. C'arrirtg,: 
PETO -SCOTT CO., LTD., 
64,HICH HOLBORN, W.C.1 

TO THE TRADE. 
EBONITE-COPPER WIRE, BARE and 
COVERED-AERIALS-SLEEVINGS, &c. 

Mica House, 
Offord 5t., Caledonian Rd., London, N.1. 

Te(ephmrv: Sorth 31110. 

Wireless Supplies. Prompt Delivery. 

Cables & Eiectricnl Supplies, 

TO WIRELESS EXPERIMENTERS. PATENT YOUR INVENTIONS. 
They may prove v.. r.v valuable. Particulars and consulta. 
thous free. BROWNE & CO., Patent Agents, 
9, Warwick Court, Holborn, London, W.C.1. Estab- 
lished 1840. Telephone: Chancery 7547. 

Beginners Guide to Wireless- 
Explains, in plain everyday language, everything 
you wish to know about Wireless Telegraphy. 
HOW TO ERECT, CONNECT, AND MAKE 
the apparatus required, and full Instructions 
for making coils, tuners, and complete valve 
and crystal sets. Instructions and diagrams 
for a two -valve receiver are alone worth four 
times cost of the book. 112 pages, price 1s., 
post free.-SAXON RADIO CO. (Dept. 11), 

South Shore, Blackpool. 

xE P I -I ONES. 
COMPTOPHONE PATENT: 4000 ohms; Patent 
Adjustment. Most comfortable on market. 
London made. EFFICIENCY GUARANTEED 

PRICE 16 6 POST PAID, 
1.1:'T .In, 

UU L.UUN g 
Cleveland 

3 Euston Road, London. 

WIRELESS BARGAINS 
3 mf. Condensers, cuu he used as 1 inf., 

Inf. 2'6 
2 and 1 mf. Condensers 1/9 
0.189 Condenser Scales (not printed) 4d. 
Switch Arms, 4 -leaf, with bush for panel - 11 - 
Well -made Crystal Detectors, on ebonite 

ira.t-. wiilt terminals 119 
Ex -Coy. Spark Transmitters 16/ - 
Weston Moving Coil Relays 20/- 

Microphones,ex-Goe.,withreplaceable insets 2/8 
Large Polished Teak Battery Boxes, 

11.T., Tt ith hinged lid, with plugs and 
sockets 

Moving Coil Ammeters, 4 -in. Dial, 0 to 
10'amps. 

Filament Switches, complete with 
pointer, 2/; with engraved dial ......... 3/6 

Masts, portable, 4 sections, strong brass 
sockets, 11 ft. 6 in. 5/- 
a,gc yin/ on or Mrs over £1. - -other lines a , .A1,. I.. 

C. S. SWAN, 191, BIshopsgate, E.C.2 
Under Brandon's, Tailors. I 

17/6 
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RECENT WIRELESS 
INVENTIONS. 

The following abstracts are specially con- 
tributed by Mr. Harold J. C. Forrester, 
Fellow of the Chartered Institute of Patent 

Agents, 88-90, Chancery Lane, W.C.2. 

Grant of the following Patents can be 
opposed and printed copies of the full 
specifications purchased. 

194,279.-BRITISH THOMSON- 
HOUSTON CO., LTD,-VALVES.-The 
desired tension is placed upon the cathode 
during manufacture by sealing its leading - 
in wires into a pair of re-entrant tubes 
rigidly held apart by arms which also 
serve as supports for the anode and grid. 
The arms may be secured to the tubes by 
clamping rings or sleeves, or by sealing, and 
in the latter case the tension upon the 
filament may be adjusted by deformation of 
the arms or by a spring mounting. The 
tubes are finally sealed into the container. 

194,362. -- LORENZ AKT.-GES.- 
TRANSMITTING APPARATUS. -1n 
transmitting systems having an amplifying 
valve controlled microphonically, and hav- 
ing its plate current transferred to the 
aerial through an iron -cored transformer 
which acts as a modulator, the flux in the 
iron core is adjusted to give the best results. 
This can be done by varying the current 
through an auxiliary winding, which current 
may be supplied from a separate battery. 
Alternatively, instead of using an auxiliary 
winding the magnetising current may be 
fed through choke coils to the-H.F. winding. 
or the flux may be varied by raising the 
plate voltage by applying an adjustable 
positive voltage to the grid. 

194,356.-W. DORNIG.-AERIALS. 
-Circular horizontal loop aerials are half 
a wave -length in diameter, and tuning 
condensers may be distributed equally 
around the loop. For simultaneously re- 
ceiving or transmitting waves of different 
lengths, aerials corresponding to the various 
wave -lengths may be arranged concen- 
trically. A rectangular aerial may receive 
or transmit naves of two different lengths 
etluál.to twice the distance between the 
Opposite 'pairs of sides, and can be used 
directionally. 

194,459:-P. G. A. H. VOIGT.- 
RECEIVING SETS.-Simultaneous high 
and low frequency amplification is ob- 
tained by hack -coupling the output of an 
L.F, amplifier to the grid of an H.F. 

- amplifier, suitable condensers being used to 
by-pass H.F. currents. 

194,595.-S. G. FROST.-VALVES.- 
During exhaustion a heating current is 
passed through a fuse and one or more of 
the electrodes on a special support, the 
fuse being afterwards blown by increasing 
the current. 

EVERYTHING 
WIRELESS 

BROWN & Co. 
17, Newton St., 

MANCHESTER 

SEND 
FOR LIST 

Estd. 
1887 

'Phone 
City 6912 

ELECTRADIX RADIOS 
Immediate Delivery 
from our Huge Stocks. 

Everything from a Wave Meter to 
an Earth Clip. 

The best equipped City depot. 
COME AND SEE US. 

9, Colonial Avenue is first opening on 
left in the i\Iinories, near Aldgate 

Station, Metropolitan Railway. 

LESLIE DIXON&Co. Avers iei166 
9, Colonial Avenue, London, E.1. 

STEEL TUBULAR MASTS. 
A Good Aerial will add the power of 

another valve to your set. 
Mast complete with Halyard and Pulley. Steel 
Guy Lines with Insulator and Strainer for each 
line. Base Plate and Peg. 4 Ground Anchors 
fitted with ring. Painted ready for erection. 
;oft. 40'- 4oft. 55 - soft. 77/6 
I to., r"rhzt Lra b,.,. 7'r ,d. .c,nydi,1. 

ABBEY ENCINEERINC WORKS, Ñ R ó°R 

FOLLOW THE CROWD 
BOUND EACH DAY FOR 

SPENCER'S STORES, 
4-5, MASON'S AVENUE, 
BASINGHALL STREET, 

LONDON, E.C. 2 . 

AGENTS FOR J.R. CRYSTAL 
SPECLAL i -VALVE AMPLIFIER. 

PRICE LIST POST FREE. 

THE NEWTONIA WIRELESS FACTORY 
FOR ALL WIRELESS PARTS AT FACTORY PRICE1 
13/15, WHITCOMB ST., W.C.2 

Regent 5469, LONDON. 

ACCUMULATORS. ETC. 
NEW AND GUARANTEED. 

4 -Volt, 25 -Amp Celluloid 11/3. Postage 1f-. 
4 - Volt, 40 - Amp., 17/6 6 - Volt, 40 - Amp., 2516 
4 60 211316 60 311 
4 80 271- 6 80 36/- 
4 100 331- 6 100 45/- 

Packing 116' extra. Packing 2/ extra. 
B.T.A. " R " Valves - 15/-.. 
36 -Volt. H.T. Battery Hellesen 816. Postage 1l-. 
60 14/-. 1/-. 
Cash with order. Goods despatched per return. 
LOWICE & SONS, LTD., NORTHAMPTON.' 

TRAVELLERS WANTED 
for London and Provinces to sell H.T. Batterios. .,d t'o1111,,tor paid.-W. A. SAXBY & CO., 
3, Gayforrl Road, Shepherd's Bush, W.12. 

-AshleyWireless 
Telephone Co Ltd. 
69RenshawSt. Liverpool 

Sole Agents 
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WIRELESS ! WIRELESS ! WIRELESS ! and EVERYTHINC for it. 

DON'T PAY MORE We insist on being the 
Cheapest in Great Britain. 

NOTE. We are exclusively WIRELESS -NOT DABBLERS! 

Reliable goods at less than so-called Wholesale 
Prices (to the Public) " DON'T BE BLUFFED." 

" ERICSSON," HEADPHONES (Con- tinental). Our price, stamped B.B.C., 
per. pair .__ 15/3 
SUPER" FRENCH HEADPHONES. 
Brand new. 4,000 ohms, and guaranteed 
each pair. tested per pair 15/9 

L.F. TRANSFORMERS,' Ratio 5 to 1. 
All guaranteed. (Postage 1/-) each 11/3 

CRYSTAL DETECTORS, Adjustable 1/61 
CRYSTAL DETECTORS,. enclosed in 

Celluloid unbreakable case 2/3 
SWITCH ,ARMS, best makes 1/3 & 10Id. 
AERIAL WIRE, 7/22, guaranteed hard - 

drawn copper, 100 ft. (postage 1/-) 2/ - 
CONDENSER VANES, fixed or moving, 

per doz 3Id. 
Real Gold Cat's Whiskers each 2d. 
Real Silver Cat's Whiskers each ld. 
CONDENSER SCALES, O to 180 each 31d. 
'IVORINE LABEL SET, 12 different 

readings the set 81d. 
NUTS, 2 B.A per doz. 21d. 
NUTS, 4, 5, 6 & 8 B.A per doz. 2d. 
WASHERS, 4 B.A ' per doz. ld. 
WASHERS, 2 B.A per doz. lid. 
FILAMENT RESISTANCES. smooth 

action, marvellous value 1/101d. & 2/. 
CONTACT STUDS, with nuls and 

washers per doz. 5d. 

STOPS, with nuts and washers per doz. 7d. 
TERMINALS, with nut & washers, 

each - ' ld., lid. & 2d. 
EBONITE KNOBS, 2 B.A., with nut & 

washes each 2d., 3d. & 4d. 
SPACING WASHERS, large per-doz. 21d. 
SPACING WASHERS, nmall per doz. lid. 
CRYSTAL CUPS, 2 screw each 14. 
CRYSTAL CUPS, 4 screw each 2d. 
FIXED CONDENSERS, all capacities,each 11,d. 
EBONITE, cut to any size by machinery 

while you wait per lb. 4/ - 
TELEPHONE TERMINALS, nuts & 

washer, each lid - per doz. 1/4 
W. O. TERMINALS, nuts & washer, 

each 2d per doz. 1 / 9 
PANEL BUSHES, drilled, each 11d., 

per don. 1/4 
TOP CONDENSER, bushes,. each ld.; 

per den.. 11d. 
BOTTOM 'CONDENSER, bushes, each ld per doz. 9d. 
VALVE LEGS, nut & washer, each id.; 

per do- 10d. 
VALVE PINS, nut & washer, each ld.; 

per dos. 9d. 
PLUNGER SPRINGS,' complete each lid. 
SLIDER ROD, brass, 13 in. long, 1 in. 

square, drilled each 4d. 
Please remit ample postage. 

SLIDER KNOB each 2d. 
SWITCHES ON RBONI?E, S.P S.T. 

(quality the best) each 1/8 
SWITCHES ON EBONITE, S.P D.T. 

(quality the best) - each 1/11 
SWITCHES ON EBONITE, D.P D.T. 

(quality the best) each 2/9 
CONDENSER SPINDLES, all sizes in 

stock, from each 1Id. 
SCREWED ROD, 2 B.A., 12 in. long, 

each - . 3d. 
SCREWED ROD, 4 B.A., 12 in. long, 

earh - --- 2;d. 
RUBBER -INSULATED LEADING -IN 

WIRE - - per yard 2d. 
INSULATORS, ,white reel, 2 in.. earl, lid. per doz, 1/4 
INSULATORS. white Egg, each 2d., 

per doz. " . 1J9 
SPECIAL - HERTZITE CRYSTAL. 

large piece - each 10íd. 
WOUND INDUCTION COILS (post- 

age 9d.). 12x4 9x4 8x2; 6x3 6x2 2/8 2/5 2/2 1/11 1/8 
TAPPED INDUCTANCE COILS, 20 

tappings wound to 1,600 metros each 2/11 
VARIOMETERS (Tube Type) complete 

,cüh knob ._ 416 

"ELKAY" WIRELESS CO., 225, Bishopsgate, London, E.C.2. 
Trade Supplied -Accumulators charged on premises. 

Open Sunday: 11-2.30. Telephone: Bishopsgate 2292. 

TO AMATEURS THE WORLD OVER 

Our prices bring Radio Experimenting 
within the reach of everybody. 

Rotax Accumulators, limited number, 4 volt. 60 amp., 
new, 16/6 each. 

Marconi T.R.T. Double Haadphones, H.R. De Luxe 
finish, a few left, 25/- each. 

Variable Condensers, our own make, '001, 14'-; 0005, 9 6; 0003,7 6. 
French " R," the finest soft valve,13, 6 ea. 7.22 H.D. Copper Aerials, 3 6100 ft. 
Insulators -Bobbin or Egg, 2d.; Rigger, 4d.; Large Shell, ed. each. 
Lead-in Tubes, 6 -in., 1/4. 10 -in., 1.8 ; 12 -in., 1,9, 
Valve Holders, complete, 1/- each. - Earth Clips, 5d. each. 
Switch Arms, 1,8 each. Hertzite, 9d. Bornite, 4d. Silicon, 3d. 

. _ Galena, 3d. Zincite, 9d. 
Send us your enquiries. Postage extra, Trade Supplied. 

COVENTRY WIRELESS SUPPLIES CO., 
LOWER FORD STREET, COVENTRY. 

cr, THE "BEEJAY"_ 

L.F. TRANSFORMER. 
For Best and Perfect Results." 

RATIO. 12/6 
4' Every one Tested 
and Guaranteed." 

YOUR MONEY REFUNDED IF NOT SATISFIED. 

B. FRANCIS JOSEPH, 
189, VICTORIA PARK - ROAD, - LONDON, E. 9 

POST 

FREE, 

How to makea`unif 
Wireless Receiver 

Radio Press 
Series No. 7 

A splendid new constructional Book 
actually dealing with every possible 
item in the home-building of this 
unique 4 -unit Receiving Set, consisting 
of H.P. Amplifier, Crystal Detector and 

Note Magnifier. ' 

It is capable of picking up Broad- 
casting 200 or more miles away 'and 

working a Loud Speaker at 5o utiles. 
Get a copy to -day and build the Set. 
You will be more than satisfied with 

the results. 

Radio -Press £td., 
DEVEREUX COURT, 

STRAND, W.C.2. 
2r 6 
From all 
Booksellers 
or 2/8 post 

Tree. 
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ALL POST FREE 
in this column. 

ORDERS in STRICT ROTATION 

AERIAL WIRE, 7/22 loo ft. 3/9 
ALUMINIUM VANES 12 pairs 1/6 
Switch Arms .. .. . 1/3, 1/6 
Filament resistances, each 2/3 & 2/- 
7 ohms Filament resistance 47 - 
Valve Holders, moulded each 1/3 
Valve Holders, turned .. each 179 
EBONITE DIALS, o-i8o each 1/6 
INTERVALVE TRANSFORMERS .. 15, - 

do. very special quality each 22/ - 
Voltmeters, 15 volt .. each 7/8 
Volt and Ammeters (American) 

15 volt 35 amps. . . each 11/ - 
Laminated switch blades, doz. 2/ - 
Basket coils, 6 in set .. each 3/e' 
Twin Flex, 36 yds. .. .. 5/6 
Bell wire, 12 yds... .. 1/ - 
Glass dustproof Detectors . 4/3 
Green Egg insulators .. doz. 4/ - 
Knobs, 2 B.A. bush .. 3 for 1/3 
Seales o-i8o .. - .. .. 3 for 1/3 

TERMINALS, ALL DESIGNS, 
Telephone, V.O., P.O., 
Fancy, etc., nuts and 
washers .. .. .. doz. 2/6 

Spacers, Large .. 3 doz. 1/- 
Small .. .. 10d. 

H.T. Batteries, 6o volts .. 10/6 
Fixed Condensers, up to oor 1/4 
Fixed Condensers, up to oo4 1/8 
Gold Cat's Whiskers .. .. 6d. 

LW- Foreign Orders must be 

accompanied by extra post- 
age in addition to above. 

M. RAYMOND 
27, LISLE STREET, W.C.2 

JiiiiIII111111¡11111111111111111lí% 

Right Opposite 

DALY'S 
Gallery Door 

tilliiiiiiIIIIIIIIIIIIIIIIIIIIIIiit 

-!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL'' 

= Phone : GERRARD 4637 = 

OPEN 9 to 71- 
= Saturdays - 9 to 5 p.m. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr. 

11 9119eaenels Y 1 y n aY4 eaea11ae9e en11nKa 1114 
p ñ A <A 71 A <7a ern rA rA 'A <A <li <A ,<AYA <A en en RAaARARARARARARARARA 

H 
Quality counts as well as price, something " cheap" and "nasty " is of no 
use to anyone. See you get an article worth the amount asked for it. 

VARIABLE 
CONDENSERS ' ASSEMBLED 

Approx. Cap. No. of 
in Mfd. Plates Price 

'001 57 .6/6 
'0005 29 4;/6 
0003 ...........19 3 3 
'0002 13 2/6 
'0001 7 2/3 

Vernier 1/9 

If required to be sent by post, the charge for post and packing 
is 1/3 per Set extra. Orders only accepted ón this condition. 

DRILLED EBONITE ENDS with above 1/- per pair. 

NOT A BAG OF PARTS, but assembled as 
shown above. Knob has a bushed nut 2BA. 
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Corne along, Everybody. This is the place for the 
right goods at the right price. No rubbish offered. 

Prices to Callers 
(For post see special column). 

H.T. BATTERIES, 15 v. 2,3 
H.T. BATTERIES, 60 v. 9/ - 
Basket Coils (6) ... 2,8 
Aerial Wire 7/22,100 ft. 21 
Valve Holders 10d., 11d., 1;'3 

Switch Arms _.. ... 101d 

Fixed Condensers ... 11d. 

Filament Resistances ... 1/10 

Do. Extra quality 2/-, 2; 3 

Do. 7 ohms ... 3,6 
Crystals, all kinds from 3d. 

Genuine Hertzite 9d., 1 /- 

Talite ... 9d., 1,'-, 1,3 

Crystal Detector (glass) 3 6 

Crystal Detectors from 1,6 
Parts for Crystal Detector 9d. 

Shellac Varnish (large) 6d. 

Rotai Accumulators, 

4 v. 40 amp. ... 17/ - 

Accumulators Charged 1 / -, 1,'6 

Valve Pins, dozen ... 7d. 
ABOVE very best possible 

value. 

Trade Supplied. 

Prices to Callers 
(For post see special column). 

Screwed Rod 2 BA 12' 3d. 
4 BA 12" 21d. 

Cheaper for dozen. 
Scales, 0-180 (good) ... 3d. 
Contact Studs and Nuts 

dozen 
Brass Washers, 3 dozen 
All Nuts, 3 dozen 
Transformers, L.F. 

6d. 
3d. 
7d. 

12`6 
Do. Extra special quality 20;' - 

Slider Rods drilled 7' .. 3d. 
Coloured Sleeving, length 5d. 
EBONITE DIALS 0-180 11d. 
Bell Wire, dozen yards 8d. 
Twin Flex, dozen yards_. 1 '9. 

Grid Leaks, 2 meg. 1 '- 

Lead-in Tubes, 6" ... 8 ;d. 

Telephone Terminals, 2 for 341. 
2 for 32d. 
2 for 3d. 
2 for 31 d. 

W.O. 

P.O. 
Various designs 
Above complete with nut and 

washer, 1/6 for dozen. 

Trade Supplied. 
All Goods are worth much more 
than I ask for them. Prices are no 
comparison, it's value for money 

you want. 

HEADPHONES 
2,000 Pairs 

ERICSSON B.B.C. 
(Continental Type) 

with small Ebonite Earcaps. 
Beware of large earcap on 

some being offered, 
these are WOOD ! 

Single Pairs, 17/6 ; post .1/6 
Offers for dozens or hundreds 

wanted. 
FRENCH Headphones, 4,000 ohms 15; - 
FRENCH Headphones 16/ - 
FRENCH Headphones 17/6 
BRUNET Type 17;'6 

lost, 16 pair e.rt1a. 

BRUNET, genuine 25/ - 
Post, 1/6 pair extra. 

.Moore are (teal Ilargain.s not Rubbish. 

RAVOPHONE Sets, B.B.C. 
(Royalty paid), Complete sets in 
box with 4,000 ohm 'Phones, 
Aerial Wire, Lead-in Tube and 
wire - - - 65/ - 

Guaranteed or money back. Post 2;' - 

TESTIMONIAL. 3 5 23 
The Stratford -on -Avon 

and District Radio Society. 
Dear Sir, 

The Condensers to hand and many 
thanks for prompt dispatch. I consider 
condensers are good value for money. You 
shall have further orders from this society. 

Yours faithfully, 
E. W. Knight, Hon. Sec. 

Trade Supplied. 
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DALY'S 
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M. RAYMOND 
27, LISLE STREET, W.C.2 
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= Phone ; GERRARD 4637= 

= OPEN 9to7 - 
= Saturdays 9 to 5 p.m. _ 
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Sci% 
E oueaiers 

WE shall be glad to supply one of these illustrated showcards to all bona -fide 
wireless dealers, complete with strip to paste across, reading : " IN STOCK- 
ALL COMPONENTS FOR MAKING THE ' B.D.V. ' WIRELESS SET." 

This is a great opportunity for the live trader to reap the benefits of our extensive 
advertising campaign now being launched. 

The demand for these cards is very great, and we urge you, in your 
own interest, to apply at once. 
To the Wireless Enthusiast :- 

The complete series of cards now being issued with the famous 
" B.D:V." Cigarettes tells you in simple language how to construct 
your own set-efficiently and inexpensively. 

With this set working and a packet of " B.D.V.,"your evening will be 
one long round -of enjoyment and satisfaçtion. Start collecting to -day. 

20 for 112D. 

The King of Cigarettes 
All applications for shomcards should be made to:- 

"B.D.V." Publicity Dept., Albion House, 
59-61, New Oxford Street, London, W.C.1, 

. 
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NEW 
LISSEN 
REGENERATIVE -REACTANCE 

(Prov. Pat.) mimmimmommolow 
Enormously increases the range and sensitivity of every receiver. 

REACTION is not;obtained with the usual swinging coil. 
The new unit is self-contained and complete. 
Screened to shield it from stray capacities. 

ONE KNOB CONTROLS TUNING AND REACTION. Can be foxed 
in a few minutes by drilling one hole only. 

TRY AND RECEIVE ALL BROADCASTING, AND PARIS TELEPHONY 
WITHOUT AN AERIAL. 

TRY AND RECEIVE YOUR LOCAL BROADCASTING STATION 
WITHOUT AERIAL OR EARTH 

This new LISSEN component represents many months of experiment. 
1 stage H.F.-Use it, alone (or the LISSES REACTANCE for the most 

c-gicient alternative). 
2 sta^_es H.F.-Use the LISSEN REGENERATIVE -REACTANCE for the 

first stage, and the LISSEN REACTANCE for the second stage-an 
unequalled combination. - 

Blue print and instructions sent with each. 

Range 150 to 4,000 metres (10 tappings), and FULL RE- £2 2 6 GENERATION OVER THE WHOLE BAND. Price complete 

Set, tuned-May be used without a variable condenser, but a new 
LISSEN Vernier Condenser is recommended to be put across it. 
Latter takes up hardly any room. Lissen one hole fixing, price 12 6. 

LISSEN REACTANCE 
(PROV. 

PAT. ) 

STILL TO BE USED 
Range 150 to 600 
metres .(6 tappings), 
complete 2716. 
Range 150 to 10,000 
Metres (11 tap 
pings), complete 
g2¡6. Blue print 
shows easy connec- 
tions..LISSE\ one 
hole fixing: Use this 
component for 1 
stage H.F. and add 
the LISSE\ RE- 
GENERATIVE - 
REACTANCE 
later. 
For great range 
and power turn to 
using LISSEN 
Radio Frequency. 
AMATEURS - If 
your dealer is not 
equipped to serve 
you, send direct, 
post free. Take no 
substitute. 
DEALERS-Order 
through factor, or 
send direct. Apply 
for list on trade 
heading. 

LISSEN COMPANY 
8-16, Woodger Road, Goldhawk Road, 

Shepherd's Bush, London, W.12. 
('Phone: .1072 Hammersmith). 

N.B.-Woodger Road is close to Goldhawk Rd. Met. Rte. Station. 

List 6d. 
LISSEN APPARATUS IS WELL THOUGHT OUT THEN WELL MADE 

. R!R 
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VfLLOPllONi 
2 -VALVE RECEIVING CABINET 
A high-grade instrument at a very low price. 
This set has been especially designed for 
receiving broadcasting, and complies with all 
the Postmaster -General's regulations. It can be 
used either for listening -in with headphones or 
with a loud speaker. 
Additional interest - and use is secured because 
it will receive all amateur transmitting stations 
within a range of 20 miles. The " Fellophone 
is mounted- in a handsome oak cabinet, and is 
sent out complete with H.T. battery, 6 volt 
accumulator, 100 ft. aerial, 2 shell insulators, and 
one pair of Fellows 4000 ohms double head- 
rhones, but without valves. 

British Made Throughout. 
Elude under Marconi tironee and approved by the BBC and l' a s t m n s t e r -a a ne r a t. 

PRICE COMPLETE £ 12 inclusive of all taxes 
without valves. Carriage - - -2'- 
EXTRA FOR 2. VALVES - - 30' - 
EXTRA FOR ADDITIONAL FELLOWS 
DOUBLE HEADPHONES, 21/6 (Postage, 1'-) 

FELLOWS MAGNETO Co., Ltd. 
LONDON, N. W.10. 

iPtept,.,ne. 
li I1.1.1?'IU:A 15f,o-I. .. IN It I(;,.. .ttlOA1i, LONDOA. 

Ear 

70-/Lit-ey ce.tte 
lo-egy yood 4ieegwf 

THE CRYSTAL SET THAT STARTED 
HALF OF BRITAIN "LISTENING IN." 

;Selling in thousands-ont.pnt en."rrda ene a minnte. Shoals 
of unsolicited teatinemials received and still cooling in. 

PRICE 

£4 15s. 
Complete 

with all 

aeeesso, ies 

ready foi 

use. 

B.B.0 
,-,Royalty 

Paid. 

Send for 
list of 
Value Sets,' 

Amplifiers,' 
Patent Tele- 

scopicl Aerial 
Masts and 

. 

copies, of 
testimonials 

__from satin- 
fled patrons. 

REVOPHONES & SATISFACTION ARE ON THE 
SAME WAVE -LENGTH. i j 

at.toora 'orcd nr 
THE CABLE ACCESSORIES Co., Ltd., TIPTON, etaffs. 
DEPOTS : - 

LONDON : 13. Cnrsitor Street, Chancery- Lane. 
GLASGOW r 19, Waterloo Street. CARDIFF: 5, St.' Andrew's Crescent. NEWT1STLE-ON- TYNE : 32, Oxford Street. Large Stocks maintained at all depdfs. 

-iiENI.T1NE 

`SIUPE' NEAUPHONES 
4000 Ohms 

19/ per pair POSTAGE 
9d: EXTRA. 

HUMPHREYS BROS., 
THE CROYDON WIRELESS DEPOT. 

P:one 
Croy 2140. CROYDON. 50 ylearsa 

The ideal 
INSULATING VARNISH 

HARDICOIL 
SHELLAC INSULATING 
:: VARNISH CEMENT 
Guaranteed made from pure Shellac. A saturated 
solution in the cold. Perfect for all insulation work. 

Enquiries invited front the trade. 

Gd. and 1/- Bottles. Als o in BULK. 
HARDICOL IS OBTAINABLE FROM THE 
USUAL DEALERS AND THE MAKERS: 

A. F. HARDINC & CO., LTD., EXMOUTH ST., STEPNEY, E. 
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Mis3 Doris Lemon as Nedda in ` Pagliacci' 
tsclusi permission of the 

I:ritiili rational Opera Compien ,Ltd.- 

BRITISH MADE 

RADIO 
RECEIVING SETS 

HEAD TELEPHONES 
LOUD SPEAKERS 

AMPLIFIERS 
etc. etc. 

Unsurpassed for quality of workmanship 
and of performance 
, - - - 

i11 enable you to (l. c,_ H 
reatest'po1ie 

to 1_,. .1 .e-i} -il_ 
. _ 

n,- 

c. -H will îY trol7_u ̀ 'e you _t ñ é c. .f c rif. :_ . o 

rirt. 'Yod will t:^erre 
ever ar,_,_rounto _ear't 

e.- 

Z. l 111Led of al/ 1hedcv dirci:! pow --- - . 
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STERI.Ile1G TELÉPÏTOÑE, ç? ELECTRIC Co., Ltd., _ 
- , "1-E LEP IlO\F. HOUSE., - 

210 212, TUTTENH.-XM COi"RT R0.1), 1,0ND0N, W.I. 

lel,ltnnc: AJuseum l' I (- Iinc). 1 i 1ur2runs: ; V"c London."Cucumt<, A;1o, London." - 

_ ` JIANCIIESTL'-li : - - (' \ I I ti IT : : \H\\Y :VSI 1.1'.-O\ T\"\1? : \V"C1RIS : 

_ 1.1, St.'Yctc4's Scjuarc, »-, l'111:- PI . ,l, C'la'crinti l'Iacc. _ P,tgcnham, 1ì>scs. . _ ó 
_ .. . . . . . . . .. CC 

We guarantee that all Broadcast Radio Apparatus sold by us conform with the 

conditions of the Broadcaster's Licence issued by the Postmaster General. 

1'rintrt ;nid publishrd every. Friday be the proprietor., The Amalgau(ated Pre.- ; (18'221, Ltd.. The Fleet,cay ,louse, Farrington Street, London, }LO.}. 
Adrerti-cuo.-nt Offic, -: Messrs. J. ll. Ialt. Ltd., 4, 1.11dl;ate Circus; London, E.('.I. Ilegistercd r- o newspaper and for tr.qusmissign by Canadian Mu:gazine 
Post. tinb.rriptiou rais: inland and Abreact. 17 4 l'er annum, 8'8 for six uum(h<. Sul(' agent, for South Africa: The Central News Ageney; Ltd. Sole 
a cr++ for Australia ;und Nrw %ca'.and: Mi--rs. Cordon u. (Notch, Ltd.; und for Cie:i «ti The Imperial Sews l'u. (l'aua l u), Ltd. Suttird:ay. I9t11, 
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