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WHAT IS YOUR 
OPINION NOW!! 

who purchased No. I Home Sets at 
our tecommendation, doe<s it not do all we 
cl a irn ?-is it not tlie best of its kind? You 
lw ve proved it covers comfortably the 
35 miit's radius from .a Broadcasting 
Station, and ;,e tllank you for tile many 
recommendation.s made to others. 

THE INSTRUMENT SHOWN HERE 
Is the origin•! Home Wirtle's No. I Outfit, which w,..; 

ffegcrihed in tl1e Press back in April la·st and sold since 
1913. The in~trument. does justice to the nwuufacturers, 
<illd Is :llhnirt>d hy purcha~ers. The outfit is supplied complete 
as illu~tr.ated, and there ~ne no extras to be hougllt, and 
the Illustrated booklet supplied enables a layman to er-ect without any 
a~si:4ance or experience. 

Price £4 10s. Complete. Stamped B.B.C. 
Tun in)! r.tn)..!.e 200 to 2,000 lletres. Dimensions 12 ius. x 8 ins. x 6 ins. We invite 
you to call at any of our branches and hear reception made through this set. 
If you purcha~e tl1rough a dealer, insist on seeiug our trade-mark, and 
label No. 1 Home \Vireles.s Set. None are genuine without. Unrouditioually 
Gu.araJl_teect ~upplied for use with "B.B.C." or experimental licences. 

No. 1. Junior Set. 
~innlar to above, but smaller, and with Single Slide TuniJlg Coil. 

Pdce £2 17s. 6d. Complete & Stamped B.B.C. 

MITCHELL'S ELECTRICAL & 
WIRELESS, LTD., 

McDermott Road, Peckham, London, S.E. 15 
RETAIL BRANCH: 188, Rye Lane, Peckham, S.E. 15. 

=Chelsea Steel Masts= 

NEW WEST-END BRANCH. 

.l!'or the convenience of our 
cuotomers we have opened a 
branch at 
No. 2, GERRARD PLACE 
(Next to Shaftesbury Theatre) 

where commodious acconJnlo 4 

dation enables uo to 
carry large stocks and 
save you thatjourney 
to Peckham. 

The Chelsea hollow 
steel rriast stands 30 ft. 
high, is built in four 
sections, and is sold 
completely equipped 
for fixing. 

J!xi~e 
;-----------, 
1 Stand No. 37 1 
I All British 1 
I Wireless Exhibi- 1 
I tion, Manchester, I 
I March 17th to I 
I 24th, 1923. I 

THE "CHELSEA- AE.RIAL 

The equipment in­
cludes-3o-ft. mast, 
painted battleship 
grey, sole plate, in­
termediate and top 
stay plates, 6 steel 
wire guy ropes, 3 
2-ft. long iron earth 
pegs, 6 strainers, 
12 S hooks, ant! r 
galvanised pulley 
block. 

PRICE F.O.R. 

£5:10:0 
4o-ft. Mast with 
extra set of guys 

£9:0:0 
Prompt Deliveries 

from Stock. 
"7c_~~ TRADE SUPPLIED. 

CHELSEA MOTOR BUILDING 
CO., LTD., 

164, King's Road, Chelsea, S.W.3. 

BATTERIES L---------~ 

H.T. 
Batteries 

for 

Valve Sets 
24v. 28v. 32v. 

Type B.K. 

Owing to !he demand for these battene> 
all orders will be dealt with in strict rotation. 
Prices approximately one shilling a volii 

Ask for Leaflet 4030 .. 

M.~IJi"ft (~~]~}. o ELECTRICAL STORAG-E 
'V' ~·JW-l-, ,U,(, COMPANY LIMITED. 

CLIFTON JUNCTION, I 219·229, SHAFTESBURY 
Nr. MAI'\CHESTER. AVENUE, W.C.2. 

58. DALE END, BIRMINGHAM. 

I 
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March 3rd, 1923.] SCIENTIFIC ADVISER, SIR OLIVER LQDGE, F.R.S., D.Sc. [Every Friday. 

TOPICAL NOTES AND NEWS. 
Our New Cover. 

HOW do you like our new {?O'>C'f scheme ? 
The Editor tells me that a good ruatl~· 
readers seem disappointed in the old 

u,,,·cr, and, to tell you the honest truth, I did 
11ut care verv much for it mvself. Aftet aU, 
l'oPl'LAR WIRELESS has the largest circula­
tion of any wireless paper in the country, 
and it is only right that its cover should be a 
little more dignified. 

This number is rather a special effort, as 
] think you will agree when you glance 
through the pages. For one thing, it carries 
the· announcement that Sir Oliver Lod~e 
J,as accepted the appointment of scientific 
ndviser to POPULAR WIRELESS, and the 
first of a series of articles by him appears on 
1\age 3. ~ 

Altogether a "bumper " number. 

* * * 
Northern Ireland Licences. 

IT has been arranged with the Govern­
ment of Northern Ireland that licences 
for wireless stations for the reception 

of music and other matter broadcast bv 
wirele.ss tclepllimy shaH be issued at the 
Belfast Head Post Office in approved areas 
to persons in Northern Ireland. Forms of 
npplication for such licences wi11 be stocked 
at all head and branch Post Offices, but. 
ll'>t at sub-Post Offices. No broadcast 
n·ceh·ing licence will be issued except where 
the Ministry of Home Affairs has a_pprovcd 
t J,c .application. Licences for the reception 
•.! broadcast matter are confined to appara­
tus whic'h is manufactured by members of 
t},e British Broadcasting Company, and 
whic-h ~ars the rcgistem:l trade mark of 
tl,at company, indicating that the.apparatu3 
i~ of a type approved by the Postmastei'­
Ueneral. 

* * * 
Glasg:ow Broadcasting Station. 

THE Glasgow broadcasting station at 
Port Dundas will open in the first 
week of March. Mr. J. C. W. Reith, 

general manager, and Captain P. P. Ecl~<c·rs. 
ky, chief engineer of the British Broadcasting· 
Company, have selected a site for the studio 
and office, the equipment of trhich will be 
uirried out without delay. 

* * * 
Wireless in the "House." 

WHETHER the Post Office will introduce 
a new measure to regularise the new 
position creat€d by .the adn~nt of 

broadcasting is not yet decided. It may be 
recalled that the late Postmaster-Geneml. 
Mr. Kellaway, int.roduced the Wireless 
'l'elegraphs and Signalling Bill on June 13 
of last year " to make further provision 
with respect to the rt1gulation of wireless 
telegraphy and visual and sound signals." 
The ehange (){ Government, however, held 
up the measure, and the point oow is, 
whether it would be advisable to reintroduce 
it as it stands or scrap it, and brinrt forward 
an entirely new BiH. 

0 

Higher Education Broadcast. 

IT is rl'portcd that lectures gi 1·en at 
the Sorbonnc, the College de France, 
and other seats of higher ,education 

in Paris arc to be broadcast by wireless. 
At first lectures will be confined to topics 
of g('neral interest, hut if the cxperimettt 
sueceeds, it is hoped to send out courses on 
spec-ialised and technical subjeets. 

* * * 
An Up-to-date " Charabane." 

Al\IOTOR coach was seen rccentl_1.- in 
Birmingham fitted with a wireless 
installation. An overhead aerial en­

abkd the passengers to hear all the broad­
casting programme by means of a fom-nth·e 
set and loud speaker. 

* * * The Radio Association. 
JT is announced that Sir Arthur :':tanle_v, 

C.B.E., C.B., .1\I.V.O., has acccptPd the 
Presidency of the Radio Assoeiatiou. 

•· 
Wireless in Warfare. 

land & Wolff, Ltd. The first to be 
rlc<liv('red includes a wireless installation 
in lhc forecastle, and it is a good indic.ation 
of the value placed on wireless in this 
capacity when it is noted that the seating 
accommodation is reduced from 40 to 36 
in order to make room for it. 

* * * 
An " Aerial Hunt." 

THE Norwich and. District .Radio Soeietv 
recently conducted, under the auspices 
of a special committee, an " aerial 

hnnt " to locate and endeavour to ".round 
up " local amateurs not yet mem hers of the 
society. I cannot help wondering how 
m.any " licence dodgers" were startled by 
fhese worthy " investigators" durinu the 
above proceediii.,<YS. "' 

~ * * * 
A .Reduced Wave-length. 

THE Cardiff Broadcasting Station had 
not been in operation for manv davs 
before it became apparent th'at 395 

metres was much too near the 385 of 
(Continued on lltxt page.) 

AN informative lec­
ture on the 
subject of the 

de1·clopment of radio 
signalling was deliv­
ered recently by Majot· 
Hupert Stanley, LL.D., 
1\I.I.E.E., principal 
l\I unicipal College of 
Technology, Belfast, to 
the member!! of the 
Belfast 'I' ran s p o r t 
Officials' Club, at their 
rooms, Queen's Square. 

OUR SCIENTIFIC ADVISER. 

The lecturer ga1·e a 
\·i1·id description of the 
nse of Y;·ircless tele­
graphy during the war. 
He explained how the 
moYements of bat· 
t.eries were detected, 
aad, in . consequence, 
bow the British be­
came informed as to 
\d~er(' the "push" was 
about to take place. 
By means of listening­
in, too, thev knew the 
movements" of Zep· 
pelins, and were- able to 
send accurate in!orm· 
ation. regarding thein 
to the proper sources. 

*. * * 
Wireless on "Lifeboats. 

AN order for 14 life. 
boats for some of 
the leading 

steamship companies 
has just been com­
pleted 'by Messrs. Har· 

lt gives me great pleas\lre to announce that Sir Oliver Lodge. 
F.R.S., D.Sc., M. I.E. E., has accepted the post of seientlllc adviser &o 
" Popular Wireless." · The contributions made to science-and 
especially Radio science-by Sir Ollver Lodge are too well known to 
need recapitulation here ; but I feel sure that readers o1 this journal 
will keenly appreciate the acquisition of the services of sueh a wen­
known scientist as Sir Oiiver Lodge in the capacity . of scientific 
adviser to "Popular Wireless.''-The Editor. 
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NOTES AND NEWS. 
(Continued from previous page.) 

Manchester. and that listeners-in situated 
in midway districts were having a pretty 
" thin " time. Therefore Cardiff was dropped 
to 353 metres- ai).d this will be its permanent 
wave-llength. There are still a few grumblers 
in Wales who complain that ,the five-valve 
sets inshlled especially for 2 L 0 "ill now be 
rendered useless by jamming from Cardiff. 
However, if the intentions of the B.B.C. are 
carried, as they will be if the public support 
them, there will be no cause to grumble 
as to the quality of the Cardiff transmissions. 
Anyway, five valves will. bring in some 
excellent French broadcasting on very 
dissimilar wave-lengths. 

* * * 
Still Increasing. 

A
CCORDING to the "Birmingham 
Post" there are now 10,000 wireless 
sets in use in Birmingham and dis­

tricts. I. wonder whether a margin is allowed 
in this estimate for the "Bi!kera." 

* * 41< 
Novelty Wearing Off. 

THE B.B.C. state that the cost of upkeep 
of their various stations is very con­
siderably increasing. In the early 

days of broadcasting in tlus country people 
were inclined to give their services at a 
more or less nominal fee, but now' that the 

·first "edge" has worn off more normal· 

THE IDEAL ·HOME EXHIBITION. 
The Daily Mail Ideal Home -t!xhibition, at 

Olympia, should be visited by every reader 
of POPULAR WIRE LESS. In the New 
Gallery Hall there is a special Radio Sectioll. 
Some forty-two prominent wireless manufac­
ture•& have booked stalls, and some of them 
are reviewed in this number of POPULAR 
WIRELESS. The review will be conclude:! 
next' week, an:l will be followed by a sum-_ 
mary and criticism of· the most original and 
useful features seen at the Radio Section of 
the Exhibilio:~. Special photographs are be­
ing obtained for this critique. Readers in 
the provinces who are. unable to attend the 
exhibition will find the completed rev.iew of 
the exhibits of great use, and as there is 
sure to -be a big demand for future numbers 
of POPULAR \Y IRE LESS it would be 
advis:tble to order a copy in advance. 

THE EDITOR. 

figures are being charged. That is the 
reason for the incr-ease in expenses put for­
ward by the B. B. C. I cannot help thinking,. 
hCilwever, that there will always be a very 
large number of artists willing tB broadcast 
for not much more than a matter of "ex­
penses" in order to obtain the publicity 
that broadcasting offers. It is about as 
good as the proverbial " stolen jewels." 

* * * 
'Ihe B.B.C. Frogrammes. 
-A DEPUTATION from the Broadcasting 

Co., consisting of Sir William Noble 
and Mr. J. C. W .. Reith, was recently 

received at a joint conference of the council 
of the Newspaper Proprietors Association. 
It was decided that newspapers might insert 
the B.B.C. programmes at their own dis­
cretioJ1 for a period of six months, when the 
matter will again come up for consideration. 

* * * 
ihe Ideal Home Exhibition. 
\ALL roads lead to Olympia, and all 

readers of POPULAR WIRELESS should· 
do their best to pay a visit to the 

" Daily Mail " Ideal Home Exhibition. 
TOO wireless section is situated in the New 
Gallery Hall, and some 42 prominent firms 
are exhibiting there, 

Popular Wireless lV celdy, .'If arch 3rd, 1923. 

At PoPULAR WIRELESS stall experts will 
be in constant attendance to,. answer 
queries, and a very' special attraction will 
be a 24-page book-a complete " Outline of 
Wireless "-presented free to all who ask 
for it. 

So roll up in your thousands ! 

* * * 
A Talk for Scouts. 

I HEAR the B.B.C. have arranged 
regular " Talks to Scouts" for a period 
of ten minutes every Thursday-from 

6.50 to 7 p.m. This feature should be of 
considerable interest to the thousands of 
Scouts who are interested in wireless. 

' * * 
Various Items. 

MESSRS. A. W. GAMAGE, Ltd., inform 
me that theiJ; stand_ number at 
Olympia will be 19_, and not 26 as 

given in their report of their exhibits to the 
Editor. 

* * * 
Glasgow station is expected to commence 

with the opening of the Glasgow opera 
season, on March 19th. 

* * * 
I have just examined a very novel terminal 

- produced by the Birmingham Products Co., 
which should have quite a vogue with experi­
menters. The Birmingham Products Co. 

What you can hear 

will be pleased to give details to readers 
asking for particulars. 

* * * 
The Editor asks me to state that he 

has received several new catalogues from 
various firms which will be reviewed in a 
subsequent issue. 

* * * 
The Radio Waveora Co. has removed to 

lA, Garvan Road, Hammersmith, W. 6, 

* * * 
Messrs. Peto-Scott Co., Ltd., state that 

owing to an unfortunate mistake a number 
of "Turrode" plugs .have been sold to 
customers incorrectly wired up. Will 
customers please return the~e plugs at once, 
when new ones wm be supplied. 

* * * 
Messrs. Alfred Graham & Co. state that 

in a recent issue of this paper the Amplion 
Junior Loud Speaker was priced at 45g, 
instead of 50s. 

* * * 
Mr. Ben Tillett is to ask the Prime 

Minister whether he will consider the 
practicability of arranging for the pro­
ceedings of the House of Commons to be 
broadcast, in order that there may be closer 
touch between Parliament and the people. 

ARIEL. 

every-evening of the week on your set. 

TELEPHONY AND MUSIC TRANSMISSIONS. 

Station. • Call sign. Wave-length Remarks. 
in metres. 

London Broadcasting 
Usually every evening, 5 to 5.45 p.m.; Station, Strand 2LO 369 

7 and 9.30- News; 7.15 Orchestra; 
8.25 to 10.30 Music. 

Newca3tlc Broadcasting 
·station 5NO 400 As a rule from 7 to 10 p.m. 

:Manchester Broadcasting 
385 Station 2ZY Every evening, usually from 4.30 to 

(Witton} 
10 p.m. 

Birmingham 
Broadcasting Station 5 IT 425 ,Every evening, usually from 6.30 to 10 

Broadcasting 
p-.m. (News, Concerts, etc.), 

Glasgow 
Station 5SC 415 Commencing shortly. 

Cardiff Broadcasting 
Station 5WA 353 5 to 10 p.m. 

Croydon GED 900 Throughout da.y to aeroplane!!. 
Paris FL 2,600 11.15 a. m. Weather report; 6.20·7 p.m. 

Weather report arid Concert; 10.10 
Concert. 

Koni~swustcrhauscn LP 2,800 4 to 6.30 p.m. 
'fhc Hague PCGG 1,085 •• · Sundays, 3 to 5 p.m. (Concert.) 
Harcn OPVH 1,100 • • 12 o'c. and 16.50 o'c. Telephony. . 
Radio-Electrique, Paris 1,565 5.5 p.m. News Items; 5.15 to 6.10 Con-

cert; 8.45 p.m. News Items; 9 to IQ 
p.m. Concert. 

School of Posts -and 
Telegraphs, Paris 450 Every Tuesday and Thursday, 7.45-

lOp.m. Saturdays, 4.30-7.30 p:m. 
Note.-See announcements in daily Press for last minute alterations in times of Broad· 

casting Programmes. No Broadcasting during hours of public worship on Sundays. 
NoTE.-The Bar Lightship, Liverpool, 8tations, much telephone converSation may 

sends telephony at 7 a. m., 9 a. m., ll a. m., be heard from St. Inglevert (A M}, Le 
12 noon, l p.m., and every two hours until Bourget (Z M}, and Brussels (BA V). These 
9 p.m. Calls "Dock Office." Liverpool stations are quite powerful, but they call for 
answers "Bar Ship." a little extra care in tuning. Wave-length, 

In addition to the regular transmissions · 900 metres. 
carried on between the British amateur All times given are G.M.T. 
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SOME WIRELESS OBSERVATIONS. 
By SIR OLIVER LODGE,_ F.R.S., D.Sc., M.l.LE. tSeilmtifi.c Adviser to POPULAR WIRELESS.) 

Sir Oliver Lodge has written a series of a.riic1es for POPtJLAB. WIREI.ESS, tla ib:st- of waicll i& 
given in this issue. This series is primarily intended for the experimenter, and constitutes the com­
mencement or a regular weekly feature Cor the advanced amateur. The B~ .is catered r~r 
in another special supplement. Readers 1lriB be glad to ~am that S"ll' Otiver Lodge hB.s alao accepted 

the appointment of Scieatiftc Adviser te- tltis jouDal.-TRE EDI'l"OR. 

1\ T the outset I want to aekn.ewredge the 
.t-\.. help of my assistant, Mr. Edwrud E. 

Robinson, whose pl'ltCtical experienoo 
and instinctive recognitivn of the kind of 
problems which oecur im eormection with 
the windim.~ C!>f coils a11d other a;rrangemertts 
for wil'\'less telegraphy has been of gl'\'lltt 
assistance ; and to him some of the in­
cipient idea..':l here worked out are due. -

The main essentials of a wireless instella­
tion are capacity and self-induction; intro­
duced, for a receiving station, into a 
collector and a detector ; and, for an 
emitting station,. ililto a genera.tor and an 
emitter. The emitter and the collector are 
one and the same. Transfer from generator 
to detector is effected hy a switch. Capacity 
and self-indUction are the essential in­
gredients of an aerial, and it is on them that 
the wave-length depends. But it is a ques­
tion what value the capacity and self­
induction shall have, and how they shall be 
arranged. 

Confine Capacity to Aerial. 
It is obvious that the more open the 

rapacity, the better will it serve as emitter 
or collector ; henee, whatever capacity is 
used, it should mainly be in the aerial, for 
highest efficiency. Any defect of capacity 
in the aerial can be supplemented by a 
(·losed adjustable capacity, which, of course, 
is very convenient, and will always be 
subominately required- for tuning. 

If the aerial couTd be arranged so as to 
extend to a great vertical height, its capacity 
would be as open as possible, and its 
efficiency as emitter or absorber would be 
correspondingly high; for both the radiat­
ing and the absorbing power is proportional 
to the square of the height. 

But there are practical limitations to the 
height convenient, so that when the greatest 
available li.eight is attained, any bulk of the 
aerial beyond that is naturaJly horizontal. 

In every ordinary case, however, the 
fig~tre expressing the electrostatic eapacity 
of an aerial in metres is small. It depends 
011 the length of wire used, but· is always in­
eompambly smaller than the length of that 
wit'C. Expressed in electrostatic measure, 
we shall find that for an open vertical wire 
the capacity is about one-twentieth the 
length of the wire; and that the capacity of 
an aerial is seldom more tha,n one-fifteenth 
of the w.ire used in its construction. Often 
it is much less. 

The wave-length, however, depends on 
the capacity and the self-induction, being 
indeed six times the geometric mean of 
Jhese two lengths. So, for any considerable 
wave-length, the length representing elec· 
tric capacity being small, the length repre­
Eent~ ma;gn.etic induction. must be great. 

Hence, to get any reasonable wave­
length, the capacity of the aerial must be 
~uJPJ!lemented or reinf()rced and made 
effeeth:e by a considerable amount of self­
inductioo.. But whereas the capacity area 

may with adva.nta~ be a.s extensive as 
rossible, there is 11.0 advantage ii:J, extending 
the self-indu.dron; on the contrary, there 
is an advantage in compressing it into small 
compass, so that quite a. minute coil· will 
serve for a great wav!l-length. 

Why should there be this advantage in 
ronstricting the self-induetio.n. eoi:{ 't Be­
cause any capacity which it. possesses is 
useless and, to some extent, deleterious. 
There is no gain.in mixing up capacity and 
sdf-induction. They should be kept distinct 
and separatP. The upper part. of the aerial, 
eomli>ine<l. with tbe earth below ilt, should 
have a1l: the capaei-ty; and the serf-induction 
coil should have as little as possible. Then , 
the wave-length has a chance of being clear 
and definite. 

Whatever capacity exists between the 
turns of the coil has the effect of shunting 
some of the oscillation, and making it use­
less. The shunted portioDB would ha:ve any 
number of indefinite frequencies, and would 
not contribute to the main wave-length. 

Use of st·randed Wires. 
This has become known to. praetical men, 

and, as a result, what is calted basket 
winding has often been adopted, in order 
that the turns of wire may have some in­
tervening space between them, and so not 
lie too close together. Of course, this has 
some effect in diminishing self-induction as 
well as capacity, since the magnetic in­
fluence of the tutus of wire on each· other is 
diminished. But the reduction in capacity 
is found to more than compensate this dis­
advantage, and it is easy enough to get 
sufficient self-induction by making the coil 
bigger. 

Only, of course, then more wire has to be 
used for the coil ; and the more wire it 
contains, the more capacity it has. So it is 
evidently a question of comP.romise, and 
the best result has to be foul).d'by practice. 
Some capacity between the turns is inevit­
able; and, apart from basket winding, we 
may consider how best to S'eeure a minimum 
of it. 

First of all, then, thin wire is indicated. 
From the capacity point of view, the thinner 
the better. The only disadvantage of thin 
wire is that its resistance . is high. But 
resistance only affects the damping of the 

· vibrations; and the vibrations are usually 
sufficiently persistent to cause damping to 
have no great importance, unless it be 
excessive. Damping by radiation of energy 
is inevitable, and moreover useful. Other 
damping is of no use, but it is usually small 
in cemparison. Of course, the wire. must be 
of the highest conductivity. But, given 
that, there is a gain in keeping its thickness 
very small, say No. 40 S.W.G~. or cyen 
thinner. 

If in any case so much wire has to be used 
that its resistaRce does become excessive, 
then instead of making the wire thicker it 

would be better t0 'h&ve seveml wires. io 
parallel, the said wires being very tbi.ul y 
insulated from each oth£-r, and then str:wW.ed. 
or la.i:d together. 

A strand of this kind forms a very pe-rfect 
conduetor for higb:..frequeney , osci!Ia.tit>ns. 
inasmuch as every part of a thin wire helps 
to cauy the cul'ftlnlt ; where.IUI only t!lw 
outside of a thick wire is effectively con­
ductive for an extremely high frequency of 
oscillation, so that the effective resistane(} 
of a, thick wire is considerably greater than 
it would appear to be when measured in tlte 
ordinary way with steady currents and a 
Whltatstone bridge. Such consideratioDB do 
not apply to a strand of fine wires, however 
thinly insulated from each other they are. 

Advantage of Cotton Covering. , 
It may be said-why insulate the parallel 

wires from each other at all ! But it is cJear 
that if they are in metallic communication. 
all along their length, they virtually conr'lti· 
tute a thick wire. The ether waves cannot 
them gain access to more than the combined 
lJeriphery. The inner wires will be screened 
by the outer ones, just as the interior of a 
thick conductor is screened. Whe1'CaB if 
there is any insulating material between 
them, however thin, the ether waves can, 
as it were, soak in and utilise the conducting 
power of all the wires. (It must be remem­
bered that it is the ether, and not the copper, 
which really transmits the energy ; the 
function of the insulating material is vital.) 

Given then as thin a conductor as suffices 
for the quantity of electricity to be con­
veyed, the expression for the capacity of 
such a wire shows thlllt. in oLder to keep it 
small the tltm:£1 ef wire· in a CGil· had better 
not lie elose 1l0gether, 'Eh.ey mm. h&-~ted 
by an a.ir space, or they might be: llep8'1'.3lted 
by a thick cetton covering outside- the real 
insulation-a covering as airy IIID.d un.c(}m­
pact as it can conveniently be made. 

However that may be, and: however the 
distance between the wires is secured, it 
can be allowed for in the calculation ;. and 
the best method of obtaining the separa.tion 
can be left to instrrrment makers. . 

The main consideration i& te use as little 
wire a~:~ possible in the self-ind'ne'tion part 
of an aerial ; or, in other words, to wind 
the coil so as to get the maximum· self· 
induction out of a given length of wire. 
This will have a. double advantage. It will 
keep down the resistance, and it. will k<?ep 
down the capacity-both of which must 
obviously depend on the length of wire used. 

Af3 far as I know, insufficient a.ttention 
has hitherto been paid to this· important; _ 
consideration, :l:nd I doubt if coils are often 
wound. so as to obtain the maximum self­
induction. I regard this as important, and 
propose to take it fully into consideration. 

(Another article by Sir Oliver Lodqe ne:d 
week.) 
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fHE ADVANTAGE OF A HIGH AERIAL. 

MOSfJL, that " bone of contention " of 
the Eastern dispute, looms very 
mu eh to the fore in public diseu~sions 

to-day. The writer was fortunate in being 
unc of the first to enter the to\\~n in Novcm­
l:cr, HH8, when our troops occupied it, and, 
t<..'l a wireless enthusiast, was delightecl 
when we discovered that the German 
wirckss station hatl fallen into our handH, 
intact. 

The first point of interest anJ surprise 
was the wry high aerial that the sta~ion 
ros\JCSsed. It stood out defiantly agam~t 

Portable Mast used at Mosul by our troops during 
tbe War. 

· a baekgrounu of beautiful blue sky, relieved 
only by small "cotton-wool" clouds. I 
had been C'ngagetl on war-time stations in 
t.hat vicinity eincc Hll4, and had many 
times canoe to swear at the Mosu! rr.dio, 
because he worlml incessant.ly and 
"jammed" our reception unmercifully. 

Every Possible Foot. 
The installation .we.~ of the usual mobile 

TelefunkPn 1~-kw. pattern, with a normal 
range of 250 mileR, hut I have reason to be 
certain that a much greater distance . was 
spanned when it was so desired. The 
'fclefunken 2-pparatus has always proved 
itself remarkably efficient in regard to 
tra!1~mission over great distances, and 
" out E2-st.," where_ very strong " stat.ic " 
interference wcs prcGC'nt, the advantage of 
1hc "quenched " spark, employed by that 
system, was amply demonstrated: 

In addition to the benefit obtamed from 
using such a discharger, I was convinced, 
fron1 the nw.ny captured cncmv stations I 

By "NORAB." 

saw, that advantage was always takc,n of 
every foot of mast that could possibly be 
ereckd, and this factor very materially 
assisted both the transmitting and rec.-ep­
tion distances covered by the stationr.. . 

The photograph of the mast at Mosul 
reminds me of the height question. Ex­
periments have proved that up to a distance 
of about 200 miles reception varies 
directly as hC'ight of aerial. This is very 
remarkably demonstrated when working 
over deserts. I have known instances 
where the hoisting of an aerial 10 ft.. more 
has made all the difference in " good " and 

- " bad " signals, and has made regular 
communicatirm possible, where otherwise 
it would have been useless to have attemptt:d 
to carry on. · -

Many persons will not, of r;ourse, be able 
to erect an aerial as high as they may wish, 
owing to local conditions, or lack of space 
for masts, but I would advise all who can 
possibly increase their aeriltl height at all to 
do so. We have onlv to eonsidcr the aerial 
systems of the navies of the world, and also 
land stations, to realise· what a definiw 
factor height plays in efficiency of radio. 

So pull in that " slack " and aim high f 

"HARASSED HUMOUR." 
An Impression of F. W. Thomas Broadcas~ing at 2 L 0. 

By K. D. R. 

THERE is a peculiar, weird, and almost 
paralysing atmosphere about a broad­
casting studio, with its horrible silence 

anJ heavy draperies. I have watched 
many vocalists and entertainers go cheerfully 
up to that seventh floor of Marconi House, 
hound for the studio of the London Broad­
casting Stat.ion for the first time, chatting 
gaily, as if speaking into a microphone was 
t.hc easiest thing in the world ; hut the 
moment that they enter the room itself a 
great change comes over them. The 'gay 
manner and flippant air have gone, and as 
you look round you are inclined to won~er 
whether you have not stepped into t.he wait­
in"-room of some dentist, while instinctively 
y(~l listen for the dread " Next, please ! " 

Mr. F. W. Thoinas, the well-known 
humorous writer of "The Star," was no less 
perturbed tha-n the rest by t_he uncanny 
stillness that pervaded everythmg when he 
went to 2 L 0 to read one or two of his 
stories the other evening. 

Not at All Funny ! 
Laughing and chatting cheerfully as he 

went up the long corridor to t.he " torture 
chamber," he came to a sudden stop when 
he saw the forbidding looking instmment 
into which he had to speak. He glanced 
behind him as if seeking escapC', hut the door 
had swung quietly to, and there was nothing 
for it but to go on and hope for the best. 

" Whatever did I come here for ? " he 
groaned. 

We explained that he. was going to read one 
or two of his stories, and that he had come 
to he funnv. 

"Funn;? " he gasped. " I am not a funny 
man, and even if I were I couldn't he funny 
down a thing like that." 

He pointcJ to the awe-inspiring pile of 
sugar boxes and wire and cylinders into 
which he had to speak. 

Ho was further assured that it was quite 
an easy thing to talk into the microphones, 

and at last he cautiously advanced towayds 
the monster. 

Quite Harmless. 
Ur:on closer examination, Mr. Thomas 

saw that it was apparently "harmless," and 
he was shown how and where to stand: while 
he delivered his speech. Then " time " was 
called and, pulling himself together, the 
humorist launchEd forth into one of his 
funniest stories. And the funniest thing 
ebout it was the fact that his story really 
was funny. 

At the end of the first talc he decided he 
had had quite enough, but after a little per· 
suasion consented to rc~.d another. 

"Well, what did you feel like ? " I aske<.l, 
when he had finished. · 

" Feel like ? " he said ; " like nothing on 
rarth ! It is about the worst evening that I 
have ever gone through. Ugh ! " 

" I am sure it went off quite all right,'~ 
I r~markcd. 

" I hope it did. All the afternoon my 
friends have been pulling my leg about it, 
and I know that several of them intended to 
listen in while I was spe<oking. .Just .to be 
able to congratulate me, as they said, when 
they see me to-morrow. 

"Worst of all," he went on, "my family, 
-including the children, have been listening 
also, and I sha'n't half know about it when [ 
get home. I think that there ought to be 

· some arrangement here so that the speaker 
can hear what it sounds like while he if! 
speakin<r. I suppose it is rather a difficult 
busines~ though. I wish I could ha vo 
heard what sort of an idiot I was making of 
mvsclf. Still, I shall soon know when I get 
ho~ne." 

Once more he was assured that he really 
ha-d not made " an idiot of himself,'' 
that his stories had been heard quite dis­
tinctly, and that everything ~ad gone off as 
it should, but he was not satisfied, and went 
home, as he remarkEd, " to hear the worst.'~ 
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GJue Daily Mail 
Ideal Home 
Exhibition 

·r···· ......................... . 

NOW 
OPEN 
10 a.m. 
to 

f Admission 

i 21-
1 (Iuc. Tax) 

10 p.m. 
Daily . 

OLYMPIA. LONDON,W. 
MARCH, 1st. to 2fTR1923 

~ Admission l 
j After6p.m, j 

I. ........... ~ .. :.~ ............. J .................................. 

Come 
Radio 

and See the 
Exhibition 

The Biggest and 
Best Exhibition in 
the history of 

Olympia 

Bungalow Town 

The Royal Gardens 

Young Farmers' 
Demonstration 

Radio Section 

Cairo in London 

Poultry Section 

Food and Cookery 

Furnishing and 
Decoration 

Lighting and Heating 

Music and 
Recreation 

Labour S~ving 

The Home Wireless Section at the 
Ideal Home Exhibition is an up-to-date 
Radio Exhibition'in itself. Organised 
by the National Association of Radio 
Manufacturers, it includes about 40 ex. 
hibits representative of all that is latest 
and best in radio development. 

Supplementary to the section there are 
wireless concerts daily in the Minor 
Hall of Olympia, with free seating 
accommodation f0r 1,000 people. 

Are you getting the best results from 
your set? The Radio Section will show 
you how to improve it. 

Have you seen the newest Radio inven­
tions and improvements? Come to 
Olympia and have them explained to 
YQJI. 

Have you any Radio problerns? Come 
to Olympia and let the experts advise 
you. 

~--------~~---------------------~1 
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S
ETS. ,, 

ERVICE . 
IGNALS 

OONCEliTIAfED EFFICIENCY I 
-the Condenser Condensed. 

The new " R0lar " Variable Condenser embodies 
maximum effi,creHcy with minimum dimensions at 
minimum cost. 

,0001 to .001 mfd, 
.. 00005 to .0005 mfd. 
,00005 to ,0003 mfd. 

All types are of the same dimensions-3 ins. by 
3~ ins. by I in.-and sold at the same price·-

14/9 for panel mounting. Post free. 
-20/9 mounted in pohshed wood case. Post free. 

" POLAR " THREE-COIL TUNING-SI AND. 
Of sound design, good· workmanship, and fine finish. 
The 'centre coil is rigid, while the outer ones can be 
rotat-ed independently ~-bout their axes 0f support, or 
swung both together iri planes parallel to that of the 
fixed coil. The former movement is controlled by 
two ,independent handles, one at each side, the latter 
by a single handle at the rear. The length of the 
handles is such as to prevent the hands of the 
operator from adding temporarily to the capacity 
while making the adjustments. 

The coil-holders ar;e of ebonite arranged for 
standard coi1-plugs. They are carried on solid brass 

. swivels.. The whole is mounted on an ebonite panel 
supported by a polished wood base. All brass parts 
are highly lacquered, and the complete instrument is 
finished in a first-class -manner. · 

·Price 31 /· Post free. 

TH'E 

RADIO COMMUNICATION CC?~D 
35, NORFOLK STREET,· LONDON, W.C.2. 

BRANCHES.: . ·~?' 
If 

NEWCASTLE: SOUTHAMPTON: CARDIFF: LIVERPOOL: GLASGOW: 1 ~f ', 
il7 Sandbill. 19 Queen's Terrae~. Atlas Chambers, James Street. 6i Dale Street. 116 Hope Street~ . . I 

, -r WARiUNGTON-37 Bridge Street. ABERDEEN-9 Hadden Street. · ' 

IDEAL HOME EXHIBI_T.OV-Stancl 40, New Hall Gallery, (ij; 
M':.~5:;;;:~------,....,..------___,~-.....,;-~'""'=""'--- .....- -A. I' '· 

l ! 
l 
I 



THE 
CARDIFF BROADCASTING 

STATION 
(By Our Rep;;.esentative in Cardiff.) 

5 W A on the wa..-es at last ! And be it 
placed on record that the launching 

ceremony wa~ both sparlding and impres­
sive. Well. "l:louth Walians" have waited 
long and ·impatiently. Many rece1vmg 
instruments were ready before last Christ. 
mas, by which time the station was expected 
to be ready. January passed ; hope was 
deferred. At last February 13th proved· 
to be the date, and the success achieved has 
compensated for the delay. 

Distinguished Visitors. 
Through the great courtesy of the station 

director, Mr. Frcd Robert.s, our special 
representative was enabled to witness the 
inr.uguration in the company of Lord Gain­
ford (Chairman of the B.B.C.), the Lord 
Mayor of Cardiff (Alderman Dr. J .• J. E. 
Biggs), Sir William Noble, Sir W. R. Smith, 
Mr. John Duncan, Mr. J. C. W. Rcith 
(General Manager of the B.B.C.), Mr .. John 
Cory, Capt. Crompton, O.B.E. (Supt. 
Engineer of the Cardiff G.P.O. ), and Mr. 
Arthur R. Burrows (director of programmes 
for the B.B.C.). 

Speaking into the microphone, Mr. Reith 
introduced Lord Gainford to listeners-in, 
and referred to a new microphone to be 
installed shortly, which would do the work 
of the eight phones now in use, with 
expected improvement in trammission. 
The King's Speech. 

Lord Gainford opened his speech with 
the appended message from Thk Lloyd 
(korge: 1 

" Jt is with great satisfaction that I learn 
of the opening of a wireless station in 
Cardiff. I am following with the greatest 
interest the developments of this marvellous 
discovery, and am glad that Wales is taking 
vart in, and benefiting by. the progress 
which is being made in this direction." 

In the course of his address, his lordship 
mentioned that t.he Broadcasting Company 
had endeav.ourecl to secure permission fot· 
the 'King's Speech to be conveyed directly 
from the House of Lords to all broadcasting 
stations. Unfortunatclv, and without, 
apparent reason, the suggestion had br:en 
turned down. 
Dealing with Possihilities. 

Sir William 1\oble, a director of the 
comp:;,ny, then addre.ssed tbe tmseen 
audience, concluding with the hope that the 
great musical festivals of Wales woulcl be 
broadcast, " so that. many thousand;;.­
sitting by their own fire~idc ·woulcl agree 
with the }Joet who wrot€ : 

":And the night. was filled with music, 
For the carCil that infest the day 

Fold up their tents like the Arab 
And as silently steal away." 

The Lord Mayor very gratefully \'Diced 
the gratitude of all listeners-in for the 
nightly service of wireless telephony. " T!1n 
P.tandard of intellectual and artistic life," 
Le said, " will be raised." He concluded 
with the moving words: 

" \Ve have bPgun to recognise that there 
(Continued on nexljmf!e.) 

7 

The Lord Mayor of .Cardiff Opening tbe Station. Left to Riiiht :-Mr. Reith, Mr. Burrows, Mr. Frad 
Roberts, Lord Gain!ord, Capt. Crompton, O.B.E., the Lord Mayor of Cardiff (at the Phone), Sir Wm. 

Noble, Mr. John Cory, 

Listening-In with the presentation set in the Mayor's Parlonr at the City Hall, MrJ. Coope and tha 
Lady Mayoress are seated in tile front row. · 

Left to l'Ught-Front Row :-Mr. Mostyo Thomas (at the Phone), Miss Gladys Palmer, Mr. W. E 
Carston, Madame Fairburo, Madame Dilys Jones-Thomas. 

Back Row -(standing) Mr. John Hill, Mrs. John Hill, Mr. Ronald Chivers, and Mr. Fred Roberts, 
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THE CARDIFF BROADOOT­
ING STATION. 

(Cmllin"rd (I'Om l'ruiou., pag•·.) 

am around us in the ether acth·ities, 
powers, and if an appropriate trarudonna.t.ion 
of dectrical energy can enable the waves of 
HOuntl to be projected to' an almost indefinite 
tlistance, what further effects may not be 
Jn-cdu~d in the ether by some similar h'&n~­
fomlation ? This is a dream, of course ; 
but may not, for example, the vibrations of 
light be projec«:d in a comparable manner, 
and may'it not become possible actually to 
see in this gountry the scenery, the archi­
tecture, the· statuary, and ~he paintings 
uf lt~Jy, Greece, and Egypt?_" 

The <( Mttsre 'Room,.. 
Tlie station· w::ts Uu~n furmaH \' (k,-·fared-

. to be open. Vndoubtedly Dr. Bi)i;g~ earried 
out his-part in a rnannerright worthy of the 
official head of a great ejty. A more im­
pt'!'SSh·e and appropriate ending to .a speech 
on such an occasion can hardly be conceived. 

Meanwhile another ceremony was taking 
p}aceinthe Mayor's parlourattheCityHall, 
where Mr. Cooper, acting district manager 
6f _the Metropolita.n-Vickers Company, 
pl'('Sented a receiving instrument, on behalf 
of his firm, to the then head of the city and 

· future Lord Mayors. The Lady Mayoress 
accepted the gift, and thanked the company 
for their generosity. The acceptance was 
supported by members of the C'ity Council, 
and those present spent the evening listen­
ing-in to the proceedings recorded above and 
the subsequent programme of music. 

It is necessary to state th&t the music 
room is installed above the premises of the 
('astk b'treet einema, about three minutes 
\\'3Jk from the City Hall, a.nd one and a half 
miles from the transmitting in8truments 
housed at the Canton Power Station. 
Owing to 'this bitter, the transmission can be 
test<'d every fe\v minutes on a recl'iYing 
in~trument placed in the ante-room to the 
mnsic chamber. Transmission is thus found 
capable of improwment bytheimmediate ad­
justment of the position of the.microphonPs. 

During the evening frequent messages 
le\·erc received from all parts of the country 
)!i\·iug evidence of satisfaction with re­
t·cption. 

Taking the Photograplr>. 
In the music ·room the seene at times was 

an animat€d one. PhotographPrs wcro 
~t.dmitted in small group8, and occasionally 
opened fire from the doorway, for the room 
would not comfortably hold more than the 
official~! the musicians, and two or three 
.,;nests. Pleasure was manifest on all face~, 
success being a5surcd. On two occasions 
the listeners-in were asked to "stand by " 
while special photograph<> were taken. 
This was for the benefit of the readers of 
POPULAR WIRELESS. {;nfortuna.tely one of 
the negatives, that of the Lord :Mayor 
"1JCahlng, was spoiled owing to the crush 
in the doorway. The one· shown herewith 
takes its pJaee. The second special photo­
graph is that, of the artistes, with l\Ir. 
Mostyn Thomas singing, and with our 

·gpecia.l representative standing at the back. 

A Telegram Arrives. 
Our heartiest congratulations to ;ur. Fred 

Hoberts on his successful debut a.s director 
of music. His programme was both high. 

elass and extremdy 
pleasurable. High 
praise, too, has been 
earned by the Marconi 
e n g i ne e rs for their 
most efficient work. 
The engineer-in-chief, 
Mr. H. :McCulloch, has 
been ably second(d by 
his colleagues, M€8:"rs. · 
C b e s t e r fi e I d and 
Boxer. 

It remains to men­
tion that during the 
e v e u i n g a telegram 
was handed in to Lord 
Gainford, from Swalc, 
Richmond, Yorkshire. 
It· was from his son, 
l,knt. the Hon. ,Joscph 
I'ea.<>c, wm·eying con­
.gratulations on h is 
lunlobip's speech, tu:d 
whi<'l1 had been clearly 

· heard by }fr. and :\lrs. 
Peas(•. , 

1/luslra~~d de 
scripth·e articles of 
the Broadcasting 
stations are wel­
c o m e d. C o p )' 
should not excud 
1 ,ooo <cords in 
length. Photos 

I 
sliould be very 
dear and" sharp." 

J\,pular W inlesd 11' ~r:ldy, JJ arc'h '6rd, 1923. 

The aerial 1.1 tile Cardill Jlroacleasti.ag Staticu is atta~heil to a tall cllim~~ey 
and has proved extraordinarily elfective. 

The vahe-lraumitliac appuata. al tbe Cardill Station cif the lbitiah Broadeaating eo. These photos 
were specially taken for " Popular Wireless" by Mr. 6. E. ThompSon, o! Cardilf. 
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Our Readers Finding ALL They·Wantat 

GAMAGES of HOLBOIN 

VOlT -AMaET£11 
Wllllr.h type, deadbeat. In 
Nickelled Brass 7/6 CaBe. Reading 
O·l!l volts, ~-35 
amps. P u c e 

~ ~~--;:::!:~~~ ~--~~ ~ lJJ c~g_;:o~.- --- cc ~ 

' UIDUeTA11CE SUDERS AID RODS 
(',omplete aR Illustration, with Terminal and Roles drilled ~dy for 
liKing. The Slider, which is fitted with smoothi.v-worki.B« Plunger, 
ensuriog perfect contact on the inductance coil, is of Pc!- 3/9 
il!lled Ebonite, handsomely finished. All metal parts are . 
made of Brass, Burnishe'll. and Lacquered. 
tin. Square Rod(l3 in. or 14 in. in length) with Sftder. Price 
·xmngtltar Rud Ditto , <J/6 

Slider .separately 2/6. Post 2d. Post 4d. 
When ordering state whether for square or triangular rod. 

'HIGH-CLASS 

LOW·FRE(tUENOY 
TRA.SFORMERS 
As Illustration. Sulliva.o 2 S/ mllike. Ratio 1-11. V!!r7 
e'l!icient and wen-ma<;te. -

Pnce 

RICH CLASS ~--;:;;-;::;;--1--;;;;--;;;;;---; CRYSTAl 
[ Oaruagea• :FalnGu& Wireless J DETECTOR 

'SWITCHES (CATALOGUE I 
~'fi~~~ef3~e:~ c~~ [ Fully Illustrated. The Tra<le's Lowest I 
rents requiring good [ Prices for Radio G..o(ls of tlloroygh J 
insulation. Beautl- Reliability. Write to-day I It Is Free I 1 
folly finishe<Un Burn- ~--- - p 

ished Brass and HICH-TENSIONBATT£RifS-
~~~~itebyC3on/t9act 15-volt units. Easily connected for 'Valve 
Lamina;S • · ted work, or supplied ready in Battery Z/

2 1 prmg. Boxes. -Size t>f unit, 9 X 3 X i in. _ 
Prll'oscet 'd. Well-known for efficiency, long z 

,. fife, aod adaptllbillty. Price . 

London made. Silicon and 
Gold Point, base ·31 x 3 x i in. 
of Polished Ma· 
hogany Burn· 
ished and Lac· 
quered Brallll 
work, Ebonite 
Knob. 

Price 

·5/6 
GAMAGES, HOLBORN, LONDON~ E.C.l. (Stud 19 ~~Olympia) 
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BROADCASTING 

set, because-

Gecophone Sets are the most efficient on the 
market, embodying all that is newest and best in 
design, workmanship, and finish. 

Listening-in Sets, are 
devoid of all T echmcal Complications and can be 
installed and operated with the utmost ease. Simplic!ty 
is their salient feature. 

If you desire ·to positively ensure the best 
possible reception from Wireless Broadcasting you can 
do so by using the ptmGitemi#ll 
Volume of testimony from satisfied users. 

CRYSTAL SET No. 2. GECOPHONE 2-VALVE SET 
CRYSTAL SET No. 1. For more selective tuning than set No. r. A· cabinet Set in polished mahogany of 

Single Circuit Crystal Receiving Set. com- Complete with one pair double head- handsome appearance. Complete with 
plete with one pair double head-phones phones and aerial equipment. Approx. valves, all batteries and one pair double 
and aerial equipment. Approx. range range (with Standard P.O. Aeri<d), 30 head-phones. Approx. range (with 
(with Standard P.O. Aerial), 25 miles. miles. Standard P.O. Aerial), roo mtles. 

I T·~E""~~NERA~" Er~;CiRIC CO"~':'w{.T~. 
I , ~ ;;~~~~;;;;;!~~; '~~~~~:,,~~~~;~~~~"·~?,~,D~~;.~;~~ ~ 81;; Liverpool, Leeds, Sheffield, Nottingham,llull. Southampton. Cor!<, AI.Jerdccn, EJiui.Jurgll, IpsW!ch, Dmulcc mi, 

11 
IW:!rRAI><.IW& • , liCUIAIIl 
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LESS 
The secollll of two -speeia! articles of interest to amateurs 

By E. BLAKE A.M.LE.E. ----·'-,.;:-','"' 

IN writing my article last week I took 
the liberty ~f .soa,ring bey.ond my usual 
sober text-book style and &ubject, 

but there was ml'thod ·in my madness, 
inasmuch as I wished t0 direct the re~'s. 
attention to UBiversat'l. principles pTepara­
tory to tlte following attem:Pt to show how 
wireless is simply a s:preia.l department of 
one great fundamental organisation whleh 
io at work in Nature. 

A working universe, like a -great lm!ti­
nc;;s, must be ruled by the .ext'cution of a 
c8rtain number of basic principles, which 
the presiding genius adopts, specialises, or 
develops to meet various needs and .eon­
tingencies. One of the great ruHng idE'as 
in the universe is called gravitation. 

Matter iB .a.wmic or greater dimensi<;ns 
. attra£ts similar masses, in direct propor­

tion to the· product of the masst>s and in 
inwrse proportion to the square of ·the 
distance between the masses. . Matter in 
electronic dimensions repels matter of 
similar dimensions ; hence. as matter is 
c(}mposed of electrons, this simple law in 
uncontrolled .operation would resolve the 
universe into electrons separated each 
from each infinitt>ly. But that would 
bring to naught the· idea of the univt>r.'>e 
as we perceive it, and so a by-law i~ · 
enacted which forbids electrons to fi y 
apart. 

Harmonic lhtion. 
That by-law we conceive as a thing 

and name it "positive electricity," a 
stuff we imagine to be endowed with ·the 
power to attract electrons. Theory places 
a quantity of positive electricity at t-he 
core of every atom, its func·tion being to 
hold or tend to h!:lld the ot.her components 
of the at!:lms (electrons) in position, like 
a sun with its attendant planets or a girl 
and her galaxy of mea me rifled male admirers. · 

Another master idea is evolution, which 
also has its by"laws, all working towards 
that " one far off, divine event" towards 
which moves the one stuff, be it in the 
form of inorganic matter, living mrutter, or 
the meRtal and psychic bodies a.ssocia.ted 
with these and l'll~Wifeated as Sooiet'\'. I 
appreheod that my ~rs will. not wel~ome., 
at the moment and m these pa;ges, an 
expmsiion of this pM1Iiieul&r .idea, even 
thOI!Igli wireless hM pJ:&yad end will. pay 
n~» .sma.ll part in eooW. erolutliOO. 'there­
fore we will pass en to ~ B.IW:ther ~ 
idea, to whieh I referred .bst week, 'm&m!f:ly, 
motian. 

Everything is in · motion. Brought to 
absolute zero tempE'rature ;particles of 
matter might cea.se their eternal dance, 
but in the .aggregate they would still 
rcv6lve with the earth around its .axis and 
arcmnd the sun, .and move with the rest of 
the solar ,system tiarough s~ If etema1 

. vigilau.ee is the pt:We of .sectlllity. ~ 
movement is die pire C!l e~. .Foans 
die .a!ld. Cl1llbhh to dus.t ; tile beatt ADd 
br&in of man become .du!Jit, but d1at dust 
is for ever unwearying in mov£aen:t. 'The 

atoms which once eomposed the earliest 
Jiving forms are still dancing; Plato's brain, 
Michat>l Angelo's hand, 'Buddha's heart, still 
move as to their ultimate particles. 

Perhaps the most widely distributed 
form cl motion observable in natural 
phenomena is harmonic motion, the rc­
cnTrence of similrur events. Pt>riodicity 
Hltltl like a t·efrain throughout the play of 
ereation. " Consider the lilies ; " fimt the 
seed, then the plant, and the flower, and 
thereafter again the seed. Consider those 
vital functions breathing and b}ood­
eirculation, how rhythmic the movement 
of the intercostal ·mu&c1es and the ri~e 
and fall of the thorax, how regular the 
systole and di:;tstole of the heart, the tick 
of the pube. 

Science is Measuremant. 
Think of the ebb and flow of tides, the 

regular succession of the seasons, and the 
rt>cur:reuce of day and night, the swiftly 
spinning earth with i~ magnificent swoop 
romld the sun, itself a revolving bod.v. 
Wrench the mind from astmnomical magni­
tudes to dwell upon the vibrations of 
sounding bodies, the incredibly rapid 
oscillations of electrons, and the infinitesimal 
and eternal ripples in the ether. You 
cannot entertain any doubt but that one 
of the by-laws is periodicity. It rules 
the life of the individual, the community, 
and the race. It enters so deeply into 
those causes which shape our being that 
one may s~ty without exaggeration that 
periodicity has made us what we aTe. 

A s:imple case of harmonic motion is 
that of a point moving uniformly round 
the circtimference of a circle ; another 
example is the motion _of a piston in a 

cylinder, the piston-rod. being imagined 
infinite in length. The pa.rlicies of 
water move up and down in har-monic 
motion during wave-propagation, · and so 
also do electrons in alternating or osciliating 
currents. 

The outstanding !)haracteristic of simple 
harmonic motion is ·that it follows a sine 
law-that is to say, it may be rep~esen'tcd 
by a sine curve. I am warned off mathe­
matics by a· diseriminating Editor, but I 
wil! permit myself to remark that amateurs 
interested in wirt'less theory must learn a:bout 
sine curns or they will nOt progre~•s very 
far. To have drawn a series of sine and 
cosine curves and to have digested their 
significance and uses is t'he beginning of 
a liberal education in wireleHs theory, 
and as some gmsp of theory is equivalent 
to "knowing what you are doing "-wdl, 
a nod is as good as a wink to a keen 
fellow. 

By means of .these sine curves we can re­
present electrical oscillations and calculate 
the frequency an.d wave-length concerned 
and the amplitude of the current or E.M.F. 
at any moment of the cycle; we can show 
differences in phase by means of a plurality 
of curves plotted on a common base line, 
we can show how "beats" are set up, and 
what are their frequency and amplitude, 
and from the areas of curves we can calculate 
the power in a circuit. 

Tackle this subject.· and you will find 
keener delight in ~-our hobby by being 
able to draw curves from figures taken 
from your own apparatus in operatio11.. 
In this connection I will repeat once m0re 
the words of the sage, " When you .can 
measure a. thing you know something 
about it." Science is measurement. 

I THE P.M.G. AND HOME~ MADE SETs.J 

11\TTERVIEWED at Birmingham by a 
representative of POPULAR WIRELESS 
on the vexed questions of wireless ama­

teurs with home-made sets, the Postmaster 
·General!, Mr. Nevil.le Ummberlain, remarked 
that it was ·eriim.t tW thl position in regard 
to broadc&~ is ~WSatisfactory from the 
pOO:it of wiew. ~'l:h ·m tfte people who cannot 
·.a,.iiliG:rd to pay ~ prices f<lr their sets, and 
'\hat of l!Jbe ·British. Broadcasting Company 
aM: the Post Office. · 

"What the Go\V'flrnment tried to do WitS 

to secure a smiiieient revenue to ena'l:rle 
those who ei'f·c.t the broadcasting sta.tions 
and provide the programmes to maintain · 
11. high standard of quality, and on the other 
hmd to avoid ·daing anything which would 
h&D:tper the progress of experiment and 
mveatiOfl. 

""My predecessor seems to have thought 
that the man who made his OWn set oonld 
fa.irly be renkoued to be a genuine ex-

perimenter, but he did not give sufficient 
credit to the ingenuity of the ma.nufacturer 
who supplies aR the parts of a set, with a. 
diagram ena:bling· ar1y0ne to assemble .them. 

" This is ·simply evading the just and 
proper obligations of those who get the 
benefit of the broadcasting programmes. 

"I recognise, however, that the majority 
of those who, having a little knowledge of 
electrical engineering, have been makin" 
their own sets, are now finding themsdve~ 
in a difficult position. 

" I do not want to check in any way the 
developmeBt of the present desire to share 
in the benefits of a very remarkable in­
ventign. The only difficulty is to find the 
most :practical method. of combining this 
with a due regard to the interests of all the 
parties concerned. 

" I hope, before very long. to &flllOOfl.ce 
modifications in the regulations which will 
surmount the :preilent difficulties." 
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THE. KALLIROTRON .. 
An interesting article describing a wonderful valve cori1bination. 

To obtain a two-thousaiJ.dfold amp1ifica­
tion of. signal- energy by the use of 

' only two v~lves appears an incredible . 
result, yet ·that,js ;yhat.,has been accom· 
plished ~!>Y.,tJ.le _circuit illustrated in Fig. 1. 
This powerful combination is due to Mr. 
L B. Tiirrier; wlio nas named it the Ka!Ji. 
rotron; ffl)m the, ,Greek word Kalliroos, 

signal causes an initial rise in the potential 
of, the grid of valve 1, then a larger current­
will flow in the·platc. circuit, of that valve. 
The potential drop across the resistances 

nieanii,J.g,:.·.e~sy ~(_nvigg.",. ·, . · . 
As will be seen, the valves arc connected 

together. so ·that the plate of mic is joined to 
the grid of the.other, and viceversa, somc­
what after the ' fashion . of the mythical · 
serpents who each seized and swallowe<;l the 
other's ta.q until they both deteriorated into. 
a spot of grease. · 

The analogy is not unapt, because the 
retroaction effects set up by the energy 

. I BJ. 

'I' . ·lf---f'---., 

flow through such a system ,create an 
increasing "negative resistance," ·which 
diminishes or destroys the ordinary ohmic 
resistance until the application of a minute 
electromotive force_ at the input is sufficient 
to give rise to an extremely large current 
flow through the device; in actual fact, it 
results in a voltage variation at the output 
end corresponding to such a curre11t. 

Iit other words,· the device approximates 
as closely to an infinitely sensitive relay as 
appears to be possible within tlw limits of 
actual practice. 

Regarding the circuits more closely it 
will be seen that the plate of val>o 1 is 
supplied with a high tension voltage from 
a battery B I, and that it is connected in the 
first place to its own filament through two 
high resistances, R I and r I, and in the 
second place it is joined to the grid of the 
valve 2. 

A Cumulative Action. 

Similarly the plate of the valve 2 is fed 
by the voitage from a battery, B 2, and is 
likewise connected to its own filament 
through resistances R 2, r 2, and also to the 
grid of the first yaJvc. 

The input or signal energy is applied 
across the terminals a, b, between the grid 
and filament of the first valve. In order to 
keep the grids of both mlvcs at a suitable 
negative potential small auxiliary batteries 
should be inserted in both grid circuits, but 
these have been omitted from the drawing 
for the sake of clearness. 

Suppose,. for example, that the applied 

r I and R I increases accordingly, ~he vol­
tage fall across any resistance being equal 
t<J the prDduct of the resistanc<i . and ~~o 
current flowing through it. · · , • ; . 

In other words, the potential gradient. 
between the positive end of the _battery 
through the · valve and the two exteri1al 
resistances R I and r I becomes steeper, so 
that the voltage on the grid of the valve 2 
(vhich is the same as that of the adjacent 
ends of the resistances r I, R I) is lowered. 
It follows that the current flowing through 
the plate circuit of that valve and across 
the resistances R 2, r 2 is diminished 

·· ·accordingly. 
This fall in current in turn lessens the 

voltage drop across thc resistances R 2 and 
r 2; because the whole potential gradient of 
the system is flattened out. The potential 
of the junction between the resistances 
R 2, r 2 will accordingly rise and increase 
the positive potential initially applied by 
the incoming signal. And so the proccs~ 
goes on. 

Results on Test. 
·In a given test of the apparatus, using a 

high-tension' of 95 volts on each plate, with 
an applied negative charge of 4 volts ou 

·the grids, an impulse of 5 millivolts across 
the input gave an output pressure of 8 volts, 
or an amplification ratio of I,600. In this 
experiment the value of both the resistauces 
marked R I and R 2 was 55,000 ohms, r I 
was 9,500 ohms, and r 2 13,600 ohms. 
Ordinary French or R valves were 
employed. 

The actual degree of amplification ob· 
taincd is, in fact, a function of the product 
of the two resistances r 1 and r 2. 
· As an example of its efficiency when used 

as an amplifier for ordinary line telephony 

it is sufficient for a. person to speak in r1 

conversational tone t'"''enty feet from a pa!r 
of. high·r~sistance telephones lying on '1! 

tab!!.', and connected to the input terminal>< 
of ·a Kallirotron in another room, for loud 

· speecl~ to be heard in a·second pair of phone~ 
. connected,across the· output terminals. 
. ;As the drquiis are ~periodic {i.e., contai:l 
practic~Ily .no -inductance or capacity) the• 
deyic-e gives substantially equal amp!ificath1 
over wide ranges of frequency, a featur'' 
which is of great importance, as it avoid.< 
distortion effects when used for ampli· 
fying speech currents. 

By removing both resistances R I ami 
R 2 from the circuits, the output amplifica· 
tion of the Ka!lirotron may be made te 

reach a maximum value for 'l gi vcn ~mall 
input, and thereafter to diminish, so that it 
can be usefully employed as a limiting dc­
.,ice for minimising the effect of strays and 
other atmospheric disturbances, or for 
selecting a giYen note in preference to un-
desired jamming signals. . 

}'ig. 2 shows the device in operation as " 
generator qf high-~requency oscillations for . 
the transmission of wireless telephpny.. TL" 
frequency of the carrier wave is detennincrl 
by the tuned circuit L C, which replaces th<: 
resistance R 1 in the plate path of the firs!; 
valve. Speeeh v:ariations. are applied tG tLo 
grid circuit through the microphone M. 
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same high 
of re­

liability a n d 
efficiency of the 
"ORA" Valve 
will be found in 

The 
standard 

Mullard AccumulatOI·s 
LIST OF PRICES AND TYPES 

CAPACITY 
TYPE VOLTS Continuous Ratin~ PRI<::E 

Amps. -Hrs. £ •. d. 
M. I. 4 .. .. .. 10 ... I 0 10 
M.2. .. 4 .. . . .. 20 I B 10 
M.3. .. 4 .. 30 . . I 14 10 
M.4. 4 40 2 2 6 
M.6. 4 60 2 16 0 
2M2 6 .. 20 2 I 2 
2M3 6 30 .. 2 12 0 
2M4 6 40 3 2 6 
2M6 6 .. 60 

o~deri~r1 
4 3 0 

D;lire;y ed::slock. Us~· thi~ c~~pon Jd~ now 

THE MULLA;RD RADIO 
VALVE COMPANY, LIMITED 

(DEPT. P.W.) 

45, NIGHTINGALE LANE, BALHAM, S.W .12 

Contractors to H.M. Admiralty, War Office, Royal 
Air Force and Post Office 

Telephone: 
Codes: 
Teleurams: 

Battersea 1068 
AB C (6th Ed) Bentley's 

Radiovalve Wandscom, London 
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T HERE is a reasoa why the Crystophone is different from 
every othe£ Broadcast Receiver. That difference lies in 
the LA TIIKONE. a wondetful patent . inductance roil 

whic:h is the exclusive feature of every Crystophone Receiver. 

With the aid of the LA TTIKONE signal strength is increased 
lay over 

FIFTY PER CEN.T. 
while pert«t clarity is a1ways assured. 

It is no demonstration freak, but an everyday occurrence for 
owners of the cheapest Crystophone Crystal Sets to fit four pairs. 
of headphones and stiU hear with perfect ease. --

In the more expensive sets, too, the LA TTIKON£ is still 
embodied, and enables better results to be obtained with fewer 
valves than is possible with any other type. . 

These are not idle claims; we cordially invite you to test them 
for yourself by calling at our demonstration-rooms any evening 
during the Broadcasting Concerts--i.e., 5.0 to 5.30 or 7.0 to t0.30. 

-
THE CRYSTOPHONE MANUFACTURING 

COMPANY, LIMITED~ 
16, WELts ST., OXFORD ST., LONDON. W.l. 

(TELEPHONE: MUSEUM 1664) 

i'o putar, W iretess Weekly, l!l errck 3nl, HJZ3. 

,-··=~~~---~~~~~~-~=-~···, 
to !Uif.· every pocket - the 
rellowmg pcices include sll 
Royafties (varying from "'Jif. to ? 
£4/1 01-), but are exclusiVf! ef 

Aerial Equipment, Headp~, :,:;:.· 
Varhes, Batteries, etc. 

'The Scout ' £ a.. "· 

Crysial Receiver 3 10 0 
RoJaltJ iucluded, 7;6 

Moclel21. 
Crystal Receiver 4 15 A 
Boyalt:vmcluded, 7,6 ' V 

Model20. 
Crystal Receiver 5 1 O 0 
RonlhT included, ;, 6 

Model 30. 
cr,stal and One 
Valve L.F.A. 12'1·1" 
ao.va1t:r hH:IudU. rz V 
Model31. 
Crysial and One 
Valve (Detector~ } 0} 0 0 
Royalty inclncied, £'!' 

1 Model 3.3. · 
~ Crystal and Two 
l Valves (I Detedor) JS 0 0 
: Royalty included, 3, 7, 6 

1 Model 34~ 
i Crystal & Three 
l. Yatns I Dctcd.l 23 8 0. 
; R8JIIIbi:actal1elt.41»/-

.Sold by all Leading Stm•es 
aml Wireless Agents. _______________ "'!""" ______ : ................................................................ . 
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THE CONS-TRUCTION OF EARTH 
ARRESTERS. 

By H. E. HAYES, 

MOST amateurs, taking up an un­
familiar subject, are at first unduly 
anxious as j;o · what is going to 

happen: (a) If I do ;t certain thing, and (b) 
H 1 do Itot do it. Fortunately, even the 
\Yorst accident in most hobbies only affects 
one's pocket; but in certain subjects­
~tcmn, electricity, and chemistry, for 
cxampks--ccrtain precautions arc very 
necessary. Now, at the present time a. 
l::trac munher of aerials are erected, or 
i!l ~oursc of erection, and many ill-informed 
J.coplc talk freely concerning lightning 
t~ischarges and the consequent danger to 
life and pi·operty. · 

When the dimensions and height of the 
re!!ulat!oh aerial arc considered, this alarm . 
is,~ to anyone with even a slight knowledge 

!!G. I. 

:>E:RRAT£0 ARR£.STE. L':~====::.Y 

,.,ICA Pi..AT£ ARRESTER 

of the subject, quite u»feunded .. In a town 
or city, with its numerous high buildings, 
nearly all well-protected against lightning 
discharges, an aerial conforming to the reg­
ulations would scarcely receive the first 
attention from a discharge, unless by some 
hcak cause, improbable but not impossible. 
'l'he'chances are 10 to the nthpowerthatthe 
a\?rial will never be damaged by lightning ; 
wt, just to make it' absolutely safe, an 
arrester can be made and fitted at an 
expenditure of a ohilling or two, and 
isolated country houses with high aerials 
are recommended to do so. 

'I he Straightest Path. 
Investigation has proved that a lightning 

diGchargc to the earth's surface (an infre­
quent occurrence ·in our climate) can be 
safely conducted there by an elevated 
system of earthed points ; and, further, 
that t-he existence of such points acts an a 
conductor and leakage arrangement for 
the charged cloud, or clouds, and conse­
quently is a preventive of the discharge 
occurring. 

the lightning conductor wiring system, 
and for this reason SUiJh l'UD!I are wired 
a8 straighb. and direct M possible. Most 
readers have seen an electric spark jump 
from one point to another, for instance, 
'across the ~inute &S:P of a sparking-plug, 
or the 6 to 10 inch discharging points of 
a powerful X-ray induction coil. · 

Damage May Result, 
Now, a cloud is a mass of minute water 

globules, and, as such, can acquire a very 
high potential-much niorc than if it was 
a solid body of water. Many factors contri­
bute to the charging of a cloud; such as 
evaporation, friction, . rotation of the 
earth, etc. A ~econd charged cloud may 
join the first one, and, assuming they arc 

of equal mass and 
equally charged, the 

0 

resultant potential on 
the combined cloud 
is, for reasons which 
will not be considered 
now, greater than that 
possessed by either 
before contact. 

When this electrical 
pressure (or voltage) 
reaches a c e r t a i n 
value, a discharge will 
occur from the cloud 
to the earth's surface, 
or vice-versa. A dis­
charge ·may also occur 
from one cloud to 
anotl).er, but oppo­
sitely-charged, cloud. 
Roughly, a_ voltage. of 

~000 is required ·to overcome the resist­
ance offered by one inch of dry air. The 
enormous pressure or voltage of a lightning 
flash which wiU .jump several miles ·can 
scarcely be realised. 

The discharge, when it does take place, 
travels the path of least resistance to earth, 
and if this is provided by a tall, unprotected 
building or isolated tree, considerable 
damage may result. Many years ago it 
was observed 'that a charged, pointed 
conductor rapidly lost its charge, and that 
by providing elevated, pointed conductors, 
efficiently earthed, not only did they provide 
a path to earth if a 
discharge occurred, but 
by steadily neutralising 
and keeping in check 
the rotential of the 
storm clouds actually 
prevented such dis­
cha.rJe. 
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heartily wishes it was !). But just as a 
ma,tter of precaution, one of the following 
simple lightning arresters should be made 
and fitted as near as possible to the point 
where the aerial is brought in. 

Fig. I is called the "serrated" lightning 
arrester. It consists ·of a block of ebonite, · 
or· ·other ··insulator, · on which arc fixed 
two plates, one having saw teeth cut as 
shown .. The distance between those teeth 
and the fixed pla.te should be as 3mall as 
possible. ·The· fixing holes on the serrated 
plate maY. be filed out to an ·oval shape, 
to allow of a close adjustment., 

The " Earth " Arrangements, 
·Fig. 2 shows a better type of arrester­

the "mica plate " arrester. Its construction 
will be evident from the plan and side 
elevation. D are two heavy brass washers 
separated by a piece of mica of similar 
diameter. Four holes should be made in 
the mica, as shown in separate sketch. S is 
a piece of springy brass or steel, and 
should bear tightly on the top "·a5her. 
The usual ebonite base is provid~d. 

Fig. 3 is an improwment on the two 
foregoing types. This arrester, known as 
the " carbon " arrester, automatically earths 
the aerial in the event of a discharge, but 
may be set clear· again without trouble. 
A, A1 are two brass· angle-pieces, chown 
approximately full size. Al should be of a 
springy nature, to hold the carbon . blocks 
(CC) tightly together, but separated by • 
a piece of mica, shaped like a broad U and 
shown separately in Fig. 3. 

Two small leaves are cut in the upright 
brass contacts, and pushed inwards to 
help keep the carbon blocks in position, 
as indicated by L, V. A small hole is 

. drilled (about t in.) in one of the carbon 
blocks, and filled up flush with the face of 
the carbon· with Wood's metal, as used for 
fixing crystals. The effect of any sparking 
or discharge taking place is to cause the 
metal- to melt and . make contact with the 
second carbon block, thus directly earthing 
the aeriaL 

A substantial earth connection should he 
made to the nearest water-pipe ; if any 
other piping is passed on the route it . is 
advisable to connect to that also. Failing 
soldering the wire on the water-pipe (this 
cannot be done while water is in the pipe), 
a collar should be made from sheet bmss 
slightly smaller than the pipe, and clamped 
on the pipe by means of a small nut and 
bolt, under which the wire should be 
secured. Fig. 4 shows this arrangement. 

·.~ 
~ 

It is also known t.hat given a comparatively 
el.l.sy path to earth, any high pressure 
discharge will take this in preference to 
traversing even a single turn of a winding, 
such as a tuning coil. ln fact, it will not 
turn a sharp angle on the copper tape of 

A' large wood or 
forest would act in a 
similar wav, as it 
presents a "multitude 
of earthed points in 
the form of leaves. 
In large cities the 
amateur's aerial is by 
no means the most 
elevated point (he F/G.:3. TOSCT 

£ARTHIIVO C~­

I"IC.'f-., 
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CORRESPONDENC~ 
'l'lw EdiLor, Porl'LAR \V!HELBS~. 

Dear Sir,-~Tt appt>ar~· to me that with 
the pmgressinn of tlw >Unateur wirdef:1 
movement in the tlircrtinn that it iR taking, 
a great deq,l of what one ean only krm 
" unfairnellf!" is going to result owing to 
tlw pl'eHPrtt·~ licensing <~<m<titionH·. Jt iH ea.~y · 
to nw.ko derotruetin., cr·itidsmf<. · J han' 
thcrdore outlint>d a ;:n?!ge;.;tcd plan for 
kvelling up mrtttel';l :t li1.tlt·. · 

_At the p!'!'HPllt. timP lt perwn <kJo>iiing to 
reeeivP the t>xtrPmPiv liue hrnadca~tin~; 
progmmmPs that <11'<'' ht·iu!.( Hent out c·P.,n 
tJbt.!tiu eitht'r an I'XI)('rimt'lttnl o1· a l,road­
caKting lil:<'llCl' eithPr of which iH ooinu to 
cost him the ~anw. With :t hroa~ea~iug 
liccnee lw buy,; a n·cPiving <lPt and, i11 cluin;.; 
HO, pays ·a eon~itlrrabk f<"C to th<' Brmvl­
castiug, ( 'o., to pay for the ('X<·Pl!Prtt <·nter- ~ 

· taimnent he is l'l'l'Pi r i Ill'~ Xo rt~asonahl \' 
minded pen:on l'l\ll possibly objtct tn ptl:\· 
£:{ Ol' £4 for what ~11ll0111llo: to Vf'ttr~ of li1.,.:t 
class night.ly entcrt.ttirnnenk · [u no othl'r 
way 'than. the rcct>pliou of broa<!eastin~ 

_t·an. au individ1ml obt.ttin su•:lt l'h<•rtp ::tiWl>J<'-
IIl<'nt, and even eduell.tinu. 

Avoiding the Tax. 
On the other baud. therC' are a trem,mlntts 

•number· of people who, in onkr to avoi<l 
payment fo1· their share of the Pntertain­
ment~, a.pply for an1l obhtin an experinwntal 
Jie('t]ee nndt•r the pretext that thPy are 
1lPsirous ut ca.rrying on~· wit"<"less experi­
llllents. I. am ahaid that in man v ea::;es 
this it~ tth•o t>tu~ouragnl bv the trade: 

J, persoually, h~n· Jir·<·n ettrl .vi11~ oM. 
<·xperimenhtl \H>rk in wirelesH tP!t•graphy 
and telephony sill<'l' 1 !!!!. I am tdso n. 
membPr of tht' l~adiu .\~soeiation, ami 
tht•rt>fon• uobodv can aeeusc• m<' of hl'in~ tLn 

:Lrdt•ut :tntf J;iasKrd supporter of '~tlw 
Bruadca~t.ing Co. 1 wnture to ~a,~ thnt at 
Olll' time \\~l;t'll f ;!ltW lll,V JihNt.y h;•ing COil­

,:idt't'aJrh~ inkri'C'!nl "~it h. I wn~ one of the 
tirHt-~to ~'l'ili<"if<e the Brwtdt·usting organiHtt~ 
tiun, a1t<l l am afraid I han· at times, lik'' 
many oiltt•r P''oph-, gruu~c·1l about the 
BIU!Wpoli!'n of the et ltc•r, Pk .. but afte·r three 
months ~ampling of hroadcaHtin:~ tmns­
miHSions a,nd IL H'lT <'arl'flll sl'arehing into 
the intri<'al:il'>~ of t:llf' t rad<' and the~ diffi­
euliieH with which tlw Br<>lHieastinl! Co. ar<' 
ctmfronted. l think w•· ow<' them Ollr thatiks 
1ttu.l congrll!tnla.t.ion,-; for IJ;:tving so ~ucepsr;~. 
fully earrit•([ throu).dt tlw diffietdt ta.Rk. 

A Suggested Solution. 
The point remain>', however. that. thcr<' 

are n n'ry lar;;c m1mbt>r-flf p<'opJco who han' 
only L>l'l'OHIP intc·rPKkll in wireless [)ecan~·~ 
of tlw hroa.dcasting. who ar<' pa~~ing nothing 
whatP\'<'r othPr than >t !ie!'nee fee for till' 
ven· wondet'ful entertainment,-; th!'\' aw 
nightl~r receiving. This spdls c·ither of two 
thing~-thc crssat ion of hwad<"asting owing 
to its failure to pay .for itRelf, or else the 
num with the ht'Oatkasting liertwe paying 
Ior tlm entl'rtainment of the num with the 
('Xperimen(,aJ. licrnce. 

'.l'he nnmbcr of peepl<' <ksirous of !"<"ally 
carrying ont serimis research work in matterfl 
t:onnccted with wirelPRs are very few. It 
iH one t.hing hniltling 11 p a. set and adding 
valves to it iu order .to try and improve the 
reerpt.ion of hroadc:t><t.ing, and it is another 

thing deh·ing into the sc~ipntifie depths of 
wire!PcR rect>ption. The man who is doing 
thi~ latter work neepssarily requires fairly 
1·xpensive instruments of Pquipment, and 
broadcasting will only appeal to him from 
t.hr point of view, of being a fairly con­
tinuous supply of radio tra.m;missionH on 
which to test. apparatus. If he wisheH to 
JistPn to broadcasting, as a rule he will be 
tlte first to he willing to pay for his enter-
1<\illmt'nt. 

A Third Licence. 
lt ttp])(·al~, thtordon•. tltat, iustl'ad of two 

ditft<rent typt>s of lieencc·H, three should be 
i~wed, th.P firf't thP ordinary broadcasting 
lic<'HN', rwd it would be just a.s well if the 
Post Office were to send an inspector r01md to 
em.mine the apparatus held by people with 
this licrJ;ce. It is a most extraordinary 
thing how many people with broadcasting 
lic<'nCPR sec·m to be able to get their sets to 
oscillate. 

ThC' ~·:cond licencP sl!ould be an experi­
mPntal and broa.dca'!ting licence. This 
lieencc, given to people 1vho desire to mak"e 
their own sets and who wish to try the 
eff~>cts of different circuits on the reception 
of broar!Pasting, should indude in its cost 
paymE'nt to tlic Broadacsting Co. on tho 
same seal<' a,s that paid h\' people who are 
buying hroadca.'lting rceeiwrs, i.e., for a 
erysta.l set a nu1n would pay a royalt~ on a 
et•y&tal set, Pt.c. If a person had a licence 
to receiv{' on a two-vahe set desired to use 
a thi1d valve, he ~:hould be able to obtain 
permission hy paying the difference In the 
rm·altil's to the Post ( lffiee. After the issuo 
o( the first licence •it t_·onltl, of course, be 
I'l'llt'wed at the oJdina1y licence ffp 

Semetking for Nothing ! 
- 'fhe third lieenc<•, whi~!t should be very 

Rji!l.l'illgly iiiSU!'d, Rhon!d be iRsued on)y to 
Kl'riou~ · resPareh workem with considerable 
Pxperienee. This pmely res{'arch licence, 
a~ it might bP called. FJIOuld enable the 
holder to rccPin· or tran&mit with certain 
J:e~tl·iction:<, i<ndi a.<.\. are alreadv in force. 

If BOIHP sueh licensing arrangeml'nt were 
in operation, the suCC'Psg of the Broadcasting 
Co. would be more probable, ·and everyone 
would he paying tht.'ir fair share for the 
rnt{'t·tainment rec!'i I'Pd. 1 think nobody 
would !!:rumble at the Be1~ous rt.'search workel' 
being ~·:xetript from the broadcasting fues, 
a.~ they woul<l to a c·c·J-tain extent compen­
sate him for the t'XJx>nse and tii)le he was 
putting in to fnrther radio interest. 

It would he extrenwlv interesting if othern 
of your rraderB. holders of broadcasting and 
exjJerinwntal liPcnees, would put forward 
their Yil'Wi', more especially H, before doing 
so, thPY would endra,vour to look into the 
mattet:in as. broad-minded a way as possible, 
realising that in this warld it ifl impossible to 
obtain f:!Omething for nothing, and that 
there iH no more reason why they should 
expect certain ~ections of the community 
to pay for t·hPir amusement than for entirely 
unknown people to rPgularly present them 
wid1 free tickets for t.he theatre. 

Yours faithfully, 
" ExPEHniE.'\TER WHo ENJOYS BROAD· 

CASTING RECEPTION." 

l'op!ttar 11' ireles8 Weekly, Marcll; 3rd, l!J2::!. 

The Editor,_ PoPULAR WIRELESS. 

Sir,-In view of the reports appe~ri~from 
time to time in the daily PITSS of so-ca.nea 
"Biddlers" who are listening-in~ .:without 
Licences, I should be glad if you could 
definitely solve this problem for me. 

The question is, are all the unlicensed 
listeners-in" diddlers," or is it not a question 
for the Post Office authorities to answer, 
inasmuch as no licences are issued even 
when applied for. 

Take my own case, for instance (a.nd I 
know of several others): I made my own 
I ~valve set about a month or six weekfl 
ago, and at· onee applied to the P.M.G. for 
an experimenter's licence. I reeei:ved the 
necessary fmm of application, and returned 
it duly completed, without delay; since then 
I have had no further word from them. 

What then is the position ? I certainly 
have no intention of evading the lieenco 

~ fee, and should be only too glad to have 
this matter settled. 

Scrap the Set ? 
This, no doubt, is the experience of scores • 

of other amateurs. Therefore, I ·repeat, 
whose fault is it that there are so:eatled 
" diddlers," when the P.M.G. might surely 
adjust matters, and issue licences more 
speedily, thereby adding to the R.evenuo 
and, incidentally, the B.B.C. receiving 
tht>ir just proportion. I 

Finally, does it seem feasible that, failing 
the issue of a licence by the P.M.G., an 
amateur is going to refrain from using his 
set or, " petter " still, scrapping it ? 

J should be obliged if you could settle 
this. point by an answer in your valuable 
papc·,·. 

Thanking you in anticipation, 
I am, sir, yours faithfully, 

CHARLES A. SHELDRICK, 

13, Cromford Road, 
West Hill. 

London, .S. W. 18 

The Editor, POPULAR WIRELESS. 
Sir,-My 'Client, Alfred Dinsley, Ph. D., of 

Great Crosby (call sign 5 I L), has requested 
me to write to you with reference to the 
recent abuse of his call sign. 

Dr. Dinsley is at present using his station­
solt>ly for ITsearch purposes, and it is re­
gretted that some person or persons, at 
·pr!'serrt unknown, have been using and 
abusing his call sign for the purposes of 
transmission. 

If this practice does not immediately 
cease, strictest investigation will be made, 
and the facts reported to the Postmaster­
General. 

As this practice is not only unfair, but 'if! 
also calculated to hinder and retard research 
work, I should be glad if you would insert 
this letter in your next issue. 

Yours faithfully, 
FRANK H. HENRY, 

Solicitor, Liverpool. 

HAVE YOU IDEAS ? 
The Editor welcomes short 
contributions from readers of 
"Popu,lar Wireless." .If pub­
lished, they wm be paid for 

at our usual rates. 
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-HAVE YOU~TBE BOOK-
A WIRELESS SET? 

U not~ wby ll8t make 011e 
for yearself ? 

The • 

AMA.TEUR 
MECHANIC 

Will show you how. With the help of its 
Simple Instructions and Helpful Illustrations 
you can easily make a Wireless Set with 
Complete Success ami at Smctll Cost. 

" I think I ought to tell you how much I value '.The Amaf.cur 
Mecltanic.' It has proved of great assistance in a variet.y of jobs, and 
•·speeia»y as ta flhe.mmtele <m Wirelaa 'lelielltllilbJ. I conHtructcd an 
i·.osflrument entirely aceolldfug ta 1ibe instnucti<>ns, amd was rewarded 
with success on tire lkst trial\ SU~lda>y last was, fOr me, a red-letter 
<lay, as Jl sm:eeede«i rib. tl\e instmment ill pK:king up the telephonic 
message from London to Geneva at !t.40- a. m. Considering that my 
aertal Is only 42· feet long and l& feet high; I t.llnlk, these are grounds 
for self-congratulation. I may add that until I became interested in the 
article in your ''Amateur Mechanic,' I had not the slightest elcmentar.v 
knowledge of Wireless Telegraphy."-Mr. E. J. Bnl!!ARD (Wdliw~. 
Kent.) 

BOW T8 MAKE 
A Pair of Riveted B<ilots. A Garden Pat,lll. Glues and Vamishe;!. 
I.ocked Doors Extra Secure. A Model Flying Machine. A Hot Wat.cr 
'I'QWe\ !tail. A Gramophone. Pemmli>ul.a.tor &Qds. 'fbeatricat. 
Scenery. A Mattress. Frames for Pictures. Furniture Revivers. 
Pl'aStet:. Casts. Jnviilibll! Inks. J!'iM Fr<!i!wodc. Line JMueks. 6mmo· 
JJhone Cabinets. ~rine Adbesi'o'es. A!rtistic :Bedroom Fitmeftbs 
A Clothes Post. A Pair of Hand-sewn Boots. Signs in Chipped Glas". 
Cements. Door Bol.ts, Hinges, etc. Acids for Etching Metals. Ant.i­
Freezing.Solution. A Self-Closing Door. Castings in Metal: Celluloid 
\'arniSh. R8ller Blinds. Machines for Stoning Raisins. Bent 
Iroawork. Sundial Pedestal. Sten(ljl Pta.tes, etc.,. etc. 

BOW '10 1\IENB 
Leather Couches. Cane-seaterl Chairs. Old China. Chair flotlom3. 
Modern Watches. 01<1 Clock Dials. Step-ladders. Oilcloth. Hot 
Water Pipes. WindOws and Doors. Picture Frames: Pianos, Knives 
and. Forks. J?lasterin)l. (ias Fittings. Speaking Tubes. Cooking 
Ranges. Metat Ve'asels. Pocket and Pen Knives. Leather Bags. 
Grandfather Clocks. Defective Floooboards. Spectacles. Excessive 
Outflow at Taps. Dining Chairs. Mirrors, Mantel boards, ete. Violin 
Bows. D1tteh and Freneh €locks. Flooc 'files. 1'Yf"'Writers. 
Iron and Brn:ss BedsteadS. Cabinet Fittings. Linoleums am! Matt.ings. 
Oil Paintings. Veaetian Blinds. Shelves and Rails. Hot Water 
Apparatus. Boots and Shoes, etc. 

FREE Illustrated Booklet 
Send to-day for ou-r free Hlustrat.cd booklet wl•ich will giNe you afl 
particulars of the Al\IATEUlt l\IECHAN.IC, with complete <'o ntcnts, 
specimen Hlustmtions, etc., There is no charge or obligation. 

SEND NO"W'" 

. .. _ ........ iio ....... iiDii£.¥ ....... il£6iJiRED ......... . 
RIM PLY SEND 'FJUS COl'JP()N. 
To THE WA VERJ.EY BQ0IK CO. UD., (P. Wi. G. Dept.), 

93. J'aulhg,Ion Street, London, E.C.4. 
Please senrl me your Free Illustrated! Booklet. conta.ining, all 'parti-. 

culars as to contents, authors, etc., of" THE· A}IATEUR MECHANIC," 
also information as to your offer to seo.d the Complete Work fOra. merely 
nominal first payment, the balance to be paid by a few small monthly 
payments, beginning 30 day., after delivery. · 

N.lliE ....................................................... . 
(:i<end this form or a posteartU . 

ADDRESS 

for everyone who. is 
interested in WIRE­
LE'SS TELEGRAPHY 

is ene tltct. deal& thoi'Ot.fgltly with every lmutch 
of Wireless in aR l'llleresting, Simple aAd 
Understandable way. The best possiWe 
Book., is-

ELECTRICAL 
ENGINEERING 

By HAROLIJ If~ SlMMONS, M.l.E.E.,. 
and ALFRED H. AVER¥~ A.M.l.EL 

Nothing is omitted tlt.a.t 
can be oj interest or 
use to, tJws,e. iAterested 
in electricity. The book 
.,;n IJe 8( particular use 
fD tltose interested in 
lfinrlfts Telegraphy, as 
it t r tt er t s etJerytlting 
relating to that subject 
fully a n d practically, 
t:leariztg· 8fm1Y e 11 er y 
difficulty and answering 
every question. 

A FEW OF 
PAGE 

THE FULL­
PLATES 

An Electric Control Panel-Balancer 
Bltolter-An Electric Coil-Winding 
Machine-TYpes of Lifting Magnets­
Crompton Alternator with.. Exciter­
Pilrtable Testing Instruments-Various 
M~nring Instruments-Continuous 
t:lurent Armature-Tramway Con· 
troller&-Three-Phase Motors-Electric 
Winding Gear-Ironclad C.C.-IIIain 
Switcbllnari-Single Motor Drive with 
Magnetic Clutches andi Reducing Gear 
Maguetie Separator, Pulley, &c., &c. 

ALL ABOUT 
GENERATORS 
DYNAMOS, 
MOI'ORS 
TRAlfSlPimlltlllU: 
BALANCERS 
BOOS'DEBS 

.ll.lUI.A.:r.UUS 
S9lltllmTNJ9BS 
WINDING SCHEMES 
BRUSH GEARS. 
C!OKTROLS RESISTANCE& 
SWITCHBOARDS 
ACCUMULATORS 
LIGHTIN.O 
HEATING 
POWER 
TELEGRAPHY 
SIGIIALLI!iG 
TBLEPHONY 
W'mELESS 
eto., etc., 

A FREE IIIDSirated Booklet 
will be sent to you. on recei~t. of Mle· eoupon below. 'This intm;esting 
hookret gives fuH particuh•JJS of tl!e work, tog<!ther witfi specimen 
illustrations, terms of payment, etc . 

NO MONEY REQUIRED 
To THE W AVERLEY BooK CO., LTD. (P. Wi.L. Dept.), 

· 96,. Faningdou Street, London, E.C.4. 

Please send ine, iree of charge or obligation, your Free Descripth·e 
Booklet explaining contents, etc. of " Electrical Engi!leeing " with 
specimen pages and pictures ,and particular~ as to your terms for 
sma-1·1 "mea-thJ.y rmyments,_ beginning thirty da-ys after delivery. 

N/tlfE· ••• ,, .... ,, •••.•••.•.•. , ............. ; ......... , ..... ,. 
(~~nd thi::: fonll or a po:::tcard.) 

·········.··········································: 
P.Wi.LlO'!J. 

/ 
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...................................................... 

~~P~SS 
WIRELESS \ 

EQUIPMENT AND ~ 
SPARE PARTS 1 

LIST. 
ACCUMULATORS 

Vlt. amp. hr. Each 
4 30 Actual. 1 8 6 ~ 
4 40 " 1 16 6 : 
4 50 " 2'2"0: 
(j 40 •• l! 15 6 : 
ti 60 " 3 18 0 : 

HIGH-TENSION 
BATTERIES 

60 volt. (including Wander ~ 
Plugs) 14/. each. \ 

DOUBLE HEAD­
PHONES 

4,000ohms.(B.B.C.Stamp~d) i 
25/6 and 30/- : 

AERIAL WIRE . 
7 x 22 Copper Strand, 3/6 i 

per I 00 ft. crJil. 

"LEADING-IN" TUBES : 
9 in. long, 1/6 each. · 

INSULATORS 
3/- per doz . 

• VALVES 
15/- and 17/6 each. 

CRYSTAL DETECTORS i 
12/6 each. j 

.................................................... 

You Cannot Find 
VALUE BETTER 

THE full range of "lonophone" models are the finest 
value obtainable both for the wireless expert 

and the amateur alike-each model is designed to 
fulfil a· specific purpose. We illustrate the " l<mo­
phone" 3-valve set, which has been specially designed 
to enable anyone possessing a broadcasting licence 
to reGcive all the Broadcasting programmes available. 
A good reception is guaranteed on a standard P.O. 
Aerial from London, Birmingham, Manchest~. The 
Hague, and Paris. Prices ~nd particulars 9f the 
various other " Ionophone" models are given below. 
Be sure_ yoll_inspectthe " Jonophone" models before 

_purchasing your wire-less outfit. 

-PRICES: 
CRYSTAL SET,including B.B.C.Royalty 4 7 6 
VALVE AND CRYSTAL SET, including 

B.B.C. Royalty , • 8 0 0 
TWO-VALVE SET, including B.B.C. 

Royalty , , • , , . . . . . . . 11 15 0 
THREE-VALVE SET, including B.B.C. 

Royalty 16 5 0 
A:\!PLIFYING PANEL 2-VALVE,includ· 

ing B. B. C. Royalty 9 15 0 
FOUR-VALVE SET, including B.B.C. 

.Hoyalty 21 10 0 
FIVEcVALVE SET, including B.B.C. 

Royalty 26 0 0 
ACCESS0RIES EXTRA. 

Popular WiTele.~s Wcekty, Jlarclt 3rd, 1923. 

THE "IONOPHONE" 3-VALVE PANEL. 
Cabinet (including B.B.C. Royalty) £16 5 
Complete, with all acceasqries- - - £23 0 

THE 

IONOPHONE 
Write for a Copy of our Illustrated Catalogue. 

G. BA VENPORT & CO., LTD. 
99-105, CLERKENWELL ROAD, LONDON, E.C. t. 

, ...................................... i ........... ~ .................................................................................................................................................................................................... , 

r ~tttth: ~;::ra a ~0~ ; 

:I 

WHY face the cold and wet streets or stand in a theatre 
queue when you, at your own fireside, can hear the 
finest orchestras, singers and entertainers in the land 

through an Erics~on Crystal Receiver? So simple, a child can 
operate it; so efficient, it brings in tele?hony loud and clear up 
to 25 miles. 
Consists of Tuner_~nd Detector on an Ebonite Panel in a Poli~hed Oak case . 

. All fittings of go!d, lacquered or nickelled brass., 
Just connect one terminal to your aerial, another to the ncue-;t wat~r 
tap, moye one knob and the e\·ening's entertainment is before you. 
With one pair of the farr,ous Eric-.wn 'Phones it costs £5. 1\o further 
outlay. 

Write to-night for particulars. 
THE BRITISH L. M. ERICSSON MANUFACTURING 

Co., Ltd., 
International Buildings. 67173, Kingsway. W.C. 2. 

i"w~·~-i~~-~~~~i~ .. ;~·~;;·;· efll~i~nt one i 
: and two valve sets complete from : 
i aerial to 'phones at ver:v moderate : 
! prices. Write for our Lists. ~ :::::~::':,1 ................ .. 

i ....................................................... •. 
CRYSTAL 

RECEIVER 
: ............... -....................................................................................................................................................................................................................................... , 

0 
0 
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POPULAR WIREL.ESS E,XHIBITION REVIEW .. 
A. Concise Summary. oi the Wirel'e3s Exhi'lrits at the "Daily Mail" Ideal Rom~ Jbhilritiou., Ol.y;IB{h&~' 

RADIO INS,'l:RUMENT.,S.. h'J:D.; 
Our sta.nd contain& Qlle· o£ the most re­

presrtltati..v.e displays• of wireless a.ppa,ratu,;, 
both inst~nts and. cmnponents, made· in 
this country. Everybody interested in 
wireless should' not fail• to inspe-ct the mag­
nificent . colfu.utiOn. of instruments and 
acce~Ot'ies displa-yed here. 

T ~·enty•.four. differ.ent types of bl'Oadcast­
ing iusti:um.ents are shown, including · sets 
fitted with 1, 2~ 3,A •. 5~.and•:7 :va!.ves.. There 
are also-a number of ow: well-known a;rtistic 
" Lvrian" oa.biilet sets. fit:lled. witlL and 
without- fra;me aeria.ls ;: tliose fitted. with 
:frame aerials -can be used in any place 
without wires or connections of any sort. 
the instrument being completely self-con­
tained. .All." Lyrian" sets are fitted with 
loud speakli r&.. Two new fine eabinet 
models arc shown in Chippendale and 
Jacobean stvles. 

The famo~ R.LL. Low-frequenay trans­
formers and a wide range of high-frequen.cy 
transformers suitable for wave-lengths of 
fr01n 150 to 301000 metres in one unit are 
also shown at our stand. All the R.I. com­
ponents used in wireless and. made in our 
own works can be seen. Experimenters 
will be well repaid by inspecting these com­
ponents. 

A large range of. our iinpl'Oved crystal setd 
are also shown. These are fitted with the . 
R.LL. Micrometer Adjustment, whic.h con­
si&ra.bly increases the sensitivity. 

* * * 
A. W. GAMAGE. L1b. 

Once agai.n the well-known firm of A. W. 
Gllilllagc-; Ltd., are offering to the public 
the r-ight apparatus at the right price. so 
that one and' all maJ enjoy these nightly 
concerts transmitted by the British Broad­
casting Company. 

At the Ideal Home Exhibition thev will 
have on. show a complete range o( their 
apparatus. ca,pable of filling everybody's re­
q~lirement.<> from crystal sets to multi-\:alve 
sets. In particular ·every· one should 
examine their Ideal Crystal set, which is 
constmcted on sound lines, every detail 
being carefully considered, so that consistent 
maximum efficiency mav be obtained. 
They· have only been selling these sets for a 
short peniod, and. the rep01:ts of concerts 
enjoyed are continually arriving. which 
pr<wes that there is nothing complicated in 
~-Jese sets. 

, Everyone is also interested in amplifiers 
fm: Crystal sets for the pui·pose of working 
either several pairs of telephones,. or a loud 
speaker; this. has also received their atten­
tion. and· their. single stage amplifiers are all 
that may he· desired for this. purpose. ThE' V 

easily alaim to have in .their stock tlie 
finest. single-valve receiver yet offered to 
the public, and this will be on show at this 
emibition. The workman.Bhip is pPrfect 
tl;ll'Oughout, and the guamnteed receivino­
ra.nge is 40 miles for t"?lephony. 

0 

.·They will also be putting before the public 
a· range of new cabinet sets consisting of 3, 
4:, 5, and 6 valves constructed to give the 
maximum efficiency with the minimum of 
trouble at prices which will be worth coo,. 
sidering. 

There will he several unique features, 
particulars of which will be found in t.lw 
circular obtained at their star1d. There 
will be an efficient technical staff to a;n;;wer 
your questions and. to- give you e1·er.r 
possible :.uh·ice as to the pu.rchast' of ~-our 
wireles.s set. A large range of useful acces­
sories will also be displayed. 

* * * 
L. MoMICHAEL, LtD .. 

·we shall be showing a eomplete range of 
our· receiving sets. among which we sllOu!<i 
like to draw atllentiou gplloiall~· to our 
M.H.3 3 valve receiving set whicl~ cQll.sistrs 
of 0ne high f~qnency valve, 1- detector 
valve. and 1 low frequency valve complete 
in polished mahoga,ny <?abinet. Tllis set 
lJas been consistently r't.'ceiviug t-he AmPrican 
broadcast concerts from different parts of 
the <'Otmh·~- and ma.y be purchased, emn­
plete with all acr<'ssories, for £27 lOs., thi" 
ma.king a eomplete station. 

Our l\I.H.4R. set, which has 1 vah•e hiu;h 
freqtwncy. l debect.or and 2 valws not.e nw.-~­
nifier. a high frequency being obtained by 
tuned anode. We have the M.H. Loose 
Coupler, which we r't.'comml"nd to go with 
this s~tt, both being mounted in desk shaped 
mahogany cabinets, making a wr~- hand­
some pair of instntment.s. The total ('OBt of 
such a station would be in the neighbour­
hood of £-10 complete with all aeces>~ories. 
With such a set as thia the London broad­
cast stations have been hea.rd as fa.r aw:w 
as the north of f'eotland, South of Franel', 
and indeed so far distant as ~orwa~·. 

\Ve are also showing the very last word in 
broadcast sets. our~ M.H.B.R .. 2 being a 
highly efficient set. and stamped B.B.C .. <:Om­
p~ying with all 1egnlations, The cost of 
complete station,. embodying this 2 val \·e 
receiving set. is about £23, aitd a flilt.her 
2 va,h·e of amplification for thos<' desiring to 
use loud speakn· can be added at an. extra, 
cost of 9 guin!'as. 

In addition to th<' sets mentioned ther<' 
will be a good sele('tion of ex-Gowrnment 
apparatUS reconditioned, and in SO!ll(' C'aSPS 
reconstructed for present lil.ay use as broad­
cast receiving. st'ts,, thC'se of course being 

. highly efficient, as e:ver~·one realises the vet.\' 

good workmanship which was put into 
Government apparatus, regardless of ex­
pense. 

Another interesting feathre on our stand 
will be our radio blocks or unit system, t?adt 
unit being in spt'cially fine nutchined lilu­
miniuril case. Thus a good screening effect 
is obtained, and it is passible at compara­
tively little expense to build up a 4. or 5 val \'e 
set with these units. High fr-equency is 
~rranged for either by the transformer plug­
m method or by reactance capacity. 

* * * . 
TINGEY WIRELESS, LTD. 

Messrs. Tingey will be exhibiting : 
SINGLE-VALVE BROADCAST SET.­

Stamped B.B.C. Entirely self-containPd 
with exception of batteries. Wave-length 
300-3,000 metres. Bl'Oadcast reception up 
to 50 miles for i'lpeech ; also Paris time 
signals. 

TWO-VALVE BROADCAST SET (Tvne 
A).-Stamped &B.C. Entirely self-con-

tained· with· exception of oatteries. Wa.W· 
length 300-3,000 metres. Broadcast rt>cep­
tion up. to 5(} miles for s)11eech ;. also FtHis 
time signals. Same as Single-Valve set, but 
added. Low Frequency Magnifying Cnit. 

TWO-V-ALVE BROADCAST SET (Type 
B).-Stamped B.B.C. Entirely self con­
tained with exception of batteries. Wave­
length 300-3,000 metrt"s; One H.F .. and I 
Detector. Broadcast reception on head­
phonE's lOO milt>S. Also possiblt? to hear 
Paris Rj)f'("{'il and Hague. 

THREE-VALVE BROADCAST SET.­
St.amped B.B.C. Entirely self-contained 
with exception of batteries. Wave-l!>ngth 
300-itOOO metres. One H.F., I Detector, 
and I L.F. vah·e. Broadcast reception on 
head'phones up to 300 miles. Capable of 
],ow Frequency extension. 
Fot~R-YALVE BRO.I\DC.-\ST SE'F.­

f'tamped B.B.I0. E11tirely self-containt>d 
with ex('eption of batteries. ·wave-length 
:l00-3,000 metres. One H.F: •. 1 Detector, 
and 2 L.F. valves. Broadcast reception on 
headphones up to 300· miles. 

FIYE-VALVE BROADCAST SET (T,·pe 
A).-Stamped· B.:ItC. Entirely self-con­
tainPd with the exception of batteries. 
Wave-length 300-3,000-metres .. Two H.F., 
1 Detector,. and 2 L.F. valves. By means of 
switeltt'S anv combinations of two or more 
,-ah·es may'be used. Capable of recriving 
broadcasting from all Brit.ish and Continent<>! 
broadcasting stations. · 

FIVE-VALVE BROAD8AST SET (Type 
B).-Stttmped B.B . .C. Entirely self-con-
tained with exception of batteries. Wave-. 
length 175-281000 metres. Two H.F., 
Detector, and 2 L.F. valves. Thrtte or 
li\·e valves eau be used bv means. of a 
switch. Separate inducta~1ces for each 
range of wave,lengtlia. 

TIXGEY UXIT SYSTE3'f.-Fm· holderB 
of experiment-al licencl's only. 'l'he most 
diertive t!·pe of app8irattl8 produced. An;\­
combitmtion of valves mav be built. tm bv 
the j)lll'('haser to- suit hi& individua-l need~. 
Amet·iran speech has .been. suecessfu.Uv rt'-. 
e!:'i,·ed on uumet'OUS ·occasions wit.h ihest• 
uitit-s. Special patent coils . with excep- · 
tionallv low self capacitv are sold ·for use 
wit.h this instrument. • 

TWO-STAGE POWER A~~PLH'IER:. 
rXYI:'S.-For addition t.o· ·any of our set.-;. 
when exceptionally loud signa.ls are re­
quirecL 

·* * 
THE lGBANIC ELECTIU() CO.,. LTD. ~ 

The Igranic Electric Co., Ltd .. sav their 
exhibit will consist of a cellection ef inodent 
wiioeless units, as tnanufaetut>ed- in their 
factories, featuring their : 
- Fill!lment Rheostats, Plain and VPnti<'!' 

types. Interval Ye Transilormer·s. Honey­
comb Inducbance Coils, Plug and Uimba,l 
mounted. " T:riplug " C"oil · Holder, for 
table and panel menuting of plug t.ype 
Honeycomb Coils. " Micre Adjusta " Coil 
Holder for plug type Heneycomh· Coil. 
"·Gimbolder" Coil Stand for Gimba-1 
mounted Honeycomb and Slab- InductMI£L• 
Coils. Variometers of the BaU a.nd Socket 
type. Vario-coupl-er of the Ball a,nd Tube,. 

(Conrihued on uxt png~.} 
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POPULAR WIRELESS EX­
HIBITION SUPPLEMENT 

(Continued from previous page.) 

type. TappEd Inductances of the Honey­
comb Coil type. 

Special attention is drawn to the Glmbal 
Mounted Honeycomb Coils and "Giro­
holder " stands, which represent the latest 
development in the art of wireless telephone 
:.>,nd telegraph signal reception. The use of 
gimbal mounted coils on the " Gimbolder" 
stand entirely obviates the neEd for aerial 
tuning and results in much sharper tuning 
and consequently less damping of the re-
ceived signals. · 

The d~tmping of the received signal is fur­
ther decreased by the use of the honeycomb. 
form of winding, owing to the fact that the 
high frequeney resistance is thereby re­
duced to a minimum. 

The combination of the " Gimbolder " 
stand and Gimbal ·ruount(d Coil actually 
provid~s a variometer and coupler of very · 
low distributed self-capacity. When r,r­
ranged in this way the Giinbolder svstcm has 
considerable advantage over the· standar:d 
variometer, which is limited in wave-length. 

Other interesting items on view will be · 
Coil .Winding Machines in operation,· one 
winding the famous Honeycomb Coils, and 
the other winding the noted Cotton Inter­
woven Intervalve Transformer coils. This 
latter winding is used on all Igranic Inter-· 
valve transformers and ensures maximum 
efficiency and-silent working. · 

* * * 
ELECTRIC APPLIANCES, LTD. 

The Electric Appliances Co., Ltd., are 
showing a complete range of instruments 
for the reception of Broadcasting: This 
range ineludes : 

I. Eureka Loose-coupled Crystal Set.­
This set is capable of giving very selective 
tuning (in cases of serious jamming) owing 
to the "coupled circuits," while, by means 
of the "tuue and stand-hi" switch, a 
single circuit may be used. No batteries 
or valves are required. The set is complete 
for reception of broadcasting and has a 
range of 25 miles. For telegraphy and time 
signals 300 miles or more. Wave-lengths 
300 to 600 metres. 

2. Eureka 2- Val~:e Broadcast Receiver.­
This set is speeially desigm:d for the reception 
of Broadcasting within a radius of 50 to 
80 miles. In the construction of thi~ set 
simplicity has been the keynote. A child 
can " tune-in " a Eureka Valve Receiving· 
Set at the first trial. Only two adjustments 
are necessary: (I) Rough tuning; (2) 
fine tuning. 'Valves ·are enclosed-very 
accessible-and a vent over each serves the 
double purpose of ventilation and examina­
tion. The panels are mounted at a 
convenient: angle, which is . much better 
than if horizontal or vertical. 

3. Eureka 3- Valve Broadcast Receiver.­
Thls set is built on similar lines to the 2-
Valve Set pre'lliously desctib€d. Its range 
for Broadcasting is from 80 to 120 miles­
thus a number of transmitting stations can 
be heard. With this set a Loud Speaker may 
be used. The tuning is extremely simple, 
and the set can be qpera.ted by a child or 
anyone without the · slightest technical 
knowkdge. 

4. Eureka 4-Valve Broadca-st Receirer.­
This is the most powerful instrument of its 
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kind on the market, and there is no finer 
Broadcast Receiver manufactured. Its 
manipulation is extremely simple, beinu 
precisely the same as for the 2 and 3-valv~ 
sets. The range is considerably increased, 
::>,nd Broadcasting can be received from all 
stations in the British Isles and from the 
principal Continental stations as well. This 
set will operate with or without a Loud 
Speaker. 

All Eureka Valve Receivers can be 
supplied to work on either outdoor. or 
indoor aerial, as required, and absolute 
satisfaction is guaranteed with every set, 
whet,her used with outside or inside aeriaL 

* * * 
RADIO PRESS, LTD. 

" Modern Wireless " the largest British 
Wireless Monthly, and a full range of wire­
less books are amongst the publications of 
the ltadio Pres13, Limited. The beginner 
will find in " Wireless for All " and " Simpli­
fied Wireless" a non-technical explanation 
of the fundamental principles of wireless 
telephony and telegraphy. " How to Make 
Ybur Own Broadcast Receiver." and "The 
Construction of Wireless Recei~ng Appara­
tus " are two little books which will be 
found invaluable for constructional in­
formation .. "Wireless Valves Simply Ex­
plained," and "Practical Wireless Valve 
Circuits " are two excellent books suitable 
for those who already have some slight 
knowledge of the subject, while "Elemen­
tary Text-book on Wireless Vacuum Tubes" 
is suitable for the more advanced student. 
"How to Erect Your Aerial," and the 
Radio Press "Wireless Directory" of com­
mercial and [;,mateur call signs are two indis­
pensable books. 

* * * 
S· G. BROWN, LTD. 

The Type A Telephone Head Receiver. 
(Adjustable reed).-These phones represent 
the highest development in the production 
of a super-sensitive receiver. For the detec­
tion of weak signals, and for all cases where 
the greatest efficiency is demanded they are 
without equal. By their use the range of a 
given receiving set is much increased. 

The TypeD Head Receiver.-This is of the 
flat diaphragm design, and, while not so 
efficient as the Type A, is, nevertheless, a 
thoroughly efficient instrument for all­
round use. It is particularly good for 
telephony (speech and music). In fact, 
it differs from the Type A only in price, and 
is lacking the ultra-sensitiveness of the 
dearer instrument. · 

The Type F Featherweight Phones.­
These have been produced in response to 
the demand for a phone that shall be almost 
as good as the Type D, but lower in price. 
They have the added merit of extreme 
lightness. The workmanship is quite up to 
our usual standard, and this receiver con­
stitutes the best possible value for money. 
They are wound either to 120 or 4,000 ohms ; 
the price, 30s., being the same for both. 

The HI LOud Speaker.-This is the premier 
loud speaker, both in respect of volume of 
sound and clearness. It has a scientifically 
designed horn, free from all distortion. 

The H2 Small Loud Speaker.-Where so 
large an instrument as the HI is not called 
for, or where price is a consideration, this 
receiver, which is practically a miniature 
edition of the famous HI loud speaker, 
affords the amateur the best possible way 
of allowing a number of people to listen-in 
simultaneously. In common with the HI 
instrument, it operates on the adjustable 

reed principle, and it has, . likewise, our 
patent logarithmically-expanding horn. 

The Microphone Amplifier.-This instru­
ment constitutes a robust and efficient 
device for amplifying wireless telegraphy 
and telephonic currents. It is· simple and 
cheap ; very reliable, and its upkeep cost 
is negligible. It gives amplification greater 
than that obtained from the use of two 
valves. Speech of a given loudness in a 
pair of head phones will, by the use of the 
microphone amplifier, be of the equivalent 
loudness from a loud speaker. 

* * * 
ROGERS, FOSTER AND HOWELL, LTD. 

On Stand No. 13, in the new Hall Gallery, 
Rogers, Foster & Howell, Ltd., radio em!in­
eers, of Edward Road, Birmingham, have 
a comprehensive exhibit of their well-known 
wireless receiving sets. As is to be ex­
pected, great importance is given to their 
New Reaction Sets for use under the 
ordinary broadcasting licence. The gr<'at 
advantage of these new sets is their great 
selectivity, which enables them to cut out 
any local broe.dcast.ing station at will, even 
if this is only a mile or two from where the 
instrument is installed. Such sets n.lso 
eliminate risk of interference from spark 
transmitting stations which in certain parts 
of the country give so mueh trouble to 
wireless users. The effective range of the 
instruments with the new circuit is also 
greatly increased ; to take only one in­
stance, the 2-valve instrument when used 
in Birminghr.m will receive telephony from 
Paris, the Hague, London, Manchester, New­
castle, Cardiff, etc. The instruments ex­
hibited of this new type comprise 2-valve, 
3-valve, and 4-valve sets. . 

Of the non-reaction type there are on 
exhibition specimens of the 1-valve, 2-
valve, and 3-valve set. In the way of 
crystal sets there are on view a number of 
the firm's Model 0 Class "A," an ex­
tremely attractive and well-finished crystal 
recf'iving set. There arc also various re­
ceiving sets shown in different styles of 
pedestal cabinets in various a period " 
designs, especially suitable for the lounge 
or drawing-room, and forming attractive 
piecrs of furniture. Vr.rious 2-valve and 
3-valve amplifiers, and a number of special 
7-valve sets are on view, togetlrer with a 
varied stock of wiro!ess components and 
parts. · 

* * * 
RADIOPHONES, LTD. 

The wireless enthusiast who wishes to go 
iri for a large set, but does not want a lot of 
panels, wires, and batteries all over his 
room, will find the stand of Messrs. Radio­
phones, Ltd., very interesting and helpful. 

The chief exhibit, besides the standard 
2 and 3 valves sets, will be a large 4 valve 
cabinet set. It is completely enclosed in 
polished mahogany of artistic design, and 
embodies the whole equipment except the 
aerial. A loud speaker is contained at the 
top of the cabinet, and this can be used if 
desirEd, or can be switchEd off and tele­
phones attached to the terminals provided. 
Batteries arc included and the valves are 
coloured red to prevent glare. The whole 
set is completely encased when not in use, 
two swing doors hiding the whole apparatus. 
The range of wave-le1tgths is very large, 
being from 250 to 3,000 metres, thus in­
cluding all the British broadcasting, the 
French telephony, the Hague, and also the 
Paris time signals from the Eiffel Tower. 

(To be contit:ued next week.) 
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Ma-ke your Home an Ideal Home---­
With the handsome, joy-ful DESKOPHONE I 

. ' 

To sit at home in ease-and enioy 
the opera, the concert, and 
orchestral music ; to follow 

the big fight or the football match 
from the comfort of yout easy chair ; 
to hear the latest news before it 

_ can be put into type ; to hear 
the friendly voice of 2 L 0 wish 
you " Good Night"- all this, 
and more, v.-ill surely help to 
make your home an ideal home. 

You can have all these pleasures 
in · your home by instalHng a 
DESKOPHC NE, the simplest and 
most efficient "wireless receiving 
set imaginable. Handsome in 
appearance, the "Deskophone" will 
enhance the appearance of the 
finest room, and is so simple that 
even a child can "listen-in" unaided. 

"Deskophone" users are entitled 
and welcome to our expert advice 
and as~istance at .all times free of 
charge, This ensures the best 
results, and will avoid the dis­
appointments that come to so many 
amateurs through either ,insuffici­
ent knowledge or the use of acceE­
sories of indifferent capabilities. 

Tl1c DESKOPHONE, wl•lcl• is built b11 u.~ 
to onr own •·eyistcre<l design, is nwnnfa<­
tured under Marconi patents, is authm-iscd 
by f11e Dritislt D•·oadeastiny Co., and has 
been tested and passed by lite P.llf.U. 

,• 

\Vrite fo1 

ILLUSTRATED 
CATALOGUE 

of \Vireless Instruments 
and Accessories. 

8d. POST FREE, 

THE 

THE DESKOPHONE SINGLE-VALVE SET 
(P.O.) No. 1019. 

induding Headphoues, H. T. Battery. A.·cmlllt• 
lator Aerial, Lead-in Wire, and Insulators. 

' PRICE COMPLETE 
£7- 15-0 

PRICE without ACCESSORIES : £4-15-0. 1 

Royalties, 32/6 Extra. Val.to Extra. 

THE DESKOPHONE 1WO-VAt.VE SET 
(P.O. No. 2020.) 

Tuner, High Frequency Am_plijier a~ul 
Detector, complete with accessoru:s, as u·zt!J 

Single-Valve Set. 
PRICE COMPLETE 

£12 - 17 - 6 
PRICE without ACCESSORIES : £9 • 17 • 6 

Royalties, £3. 0 • 0 Extra. Valvos Extra. 

AMPLIFIER 
(P.O. No. 30!~.) 

Low Frequeucy Amplifier for 
use with Singlc·Jr Two·Vah-e 
Set. Considerably increases 
the volume of. sound. This 
amplzfying unit is of the utmost 
'l:alue for use ·with any of our 

instrummts. 
PRICE 

£3- 17-6 
Royalties. 22/6 Extra. 

Val'v<a Extra. 

HOLBORN RADIO CQ.!I LTD. 
267 HIGii HOLBORN, LONDO-N, W.Cf.1. 

Telephone: 
HO.LBORN 2368 

THE TRADE 
SUPPLIED. 

Late of 
8 HIGH HOLBORN. 

...................................................................................................................... ························ 

Reg. Design 
No. 594025 

___ j 



It speaks for · its.elf in a loud, 
clear and perfectly natural tone 

· \Vith the higl~tcst ~mplillcation of all \\"ircless reccp­
hon, and particularly of Vocal and Instrumental 
music, the clariity and tonal purity of the AJ\IPLI():-J. 
is unapproached ,in any oihcr form of loud spcakci'. 

The adjusilncnt is sim.plicity .itself, and "volume·~ 
may be re:gl.datt,.j to a !Lll.ody. 

LOIJD SPEAilEilS 
The_ World's Standard 

arc supplied in a series of ro models, suited to C\'ery 
service--the Home, Lahorat·ory .an.Cl Cm1cert Hall-­
aiHl the prices range fron'l fiHy s;lJiiJ;tiDgs lo Jiftct·n 
gmncas. 

The registered Trade ~Iark .Al\IPLIOX nn a Lontl • 
~peakL·r is a guarantee of efficiency and rrliabilit~-, 
~md an assurance of Impro....-.cd and PcrfcctLd 
H.cccption. 

Ask for Folder" P. TV." 

ALFRED GRAHAM CO., 
Sl. AJMlrew"s Works, Crofton Park. London, S.E. 4. 

'POOue: Sy4enham 252 & 17tt •• 
'Gralfts : "Navlilhada, Brock, Lomimt." 

SHO'lfltHMS: The Algrapbone Saloon, 25,6, SavUe fi:nw, 
Regent Street. 'Plioae : Regent l:07S 

SCOTLAND: Mr. F. M. M.illigan, 25, Renfrew St., GLASGOW. 

IRELAND: Mr. Alex. R. Munday,llt, Chichester St., BELFAST. 

_Type A.R. 15. 
' Table Type with 

"Music ·Master ·• 

style horn, . 14-inch 
hdl mouth. 

2.000 ohms f.G: 2: 6 

()t,her .r c s i s t a JJ c c: s 

wpplied. 

Type A.R. 17 
C o nc.e·r t 
Grand Mocld 
with 23-inch lxll 
mouth. 

2,000obms 
£15 : 15 : 0 

OthcJ resistanccs 
~urplied. 

Type A.R. 19. 
Table Type with 
independent receiver. 

2,000 ohms £5 : 5 :~ 

Other r e s i s t a n c e s 
supplied 

'lhe ah·ove are three of the ten models 
wbieh wiH be on-exhibition at 6ftl' sund 
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[ A NOVEL CRYSTAL SET .. I 
THE set made and designed by the 

writer and fitted into a cigar box 1 in. 
d·c8p is in no wise a "freak," but a 

highly efficient receiver put up in a rather 
novel form. The set was made as an attem,pt 
to get away from the more or less stereo· 
typed form of apparatus, .but the necess!ty 
of high·class workmanship and good m­
l;ulation was lnipt in ·mind throughout in 
view of the limited acoommodation avail-
able for the various units. · · ' 

The set is a " made" on<>, as distinct 
from a1{ assembled. proposition, the whole of 
the apparatus· being constructed from the 
raw material, nothing having bE'Cn pur­
ehascd but the ebonite, wire, and ter­
minals.· 

In view o.f the limited amount of room . 
available the spider-web type of coil was 
adopted for 'the tuner, two of these coils 
being made up and connected in series ; 
tuning being accomplished by mounting the 
top coil upon a hinged ebonite panel so as 
to vary the coupling between the .two coils. 

The accompanying photograph gives a 
good indication of the lay-out of the set. 

Space Economy. 

The lower ebonite panel measures 3! in. 
by 4·r",l in. bare, being eased down to a 
snug fit and screwed down to the bottom 
of box. The upper panel me:tsures 41 in. 
by · 4:{1,~ in. bare, -and just works freely 
into the sides of the box, and, being screwed 
flush with the 1·ight·hand. cd:;c of the 
IJi\·oted member, which is ·fin. square, is 
(!apable of ('asy adjustment in relation to the 
fixed coil, as the square piece-of wood-is 
pivoted at either end by screws afl shown. 

An ebonite knob is shown for tuning, 
lmt this is not really necessary, as a iab 
of leather can be screwed to the upper panel 
and the necessary adjustment made with the 
fingers. 

All contacts arc mounted on ebonite, and 
to save room the blocking condenser has 
telephone pattern terminals screwed directly 
into it. to accommodate the tag ends of the 
!Jeadphoncs. 

The detector is the author':; own pattern, 
and is fully described in a former article 
dealing with the comtruetion of a broad­
casting sd;. The crystal is hertzite, w hi eh 
lea vcs little to be desired ; half a " speci­
men " of this crystal is ample. 

By W. S. SHOLL, A.M.I.E.E. 

'fhe formC'rs for the coils are cut out of 
Bristol hoard, wbich on account of its com­
parati,-e stoutness and rigidity is ycry 
suitable for the purpose. Nine ~lots arc 
provided and the winding consists· of 44 
tnrns--22 a side-of 28 S.W.G. D.C.C. wire 
treated with shellac and thoroughly dried. 

The inside of the fixed coil goes to earth, 
the lower trrminal, the outside end, is con· 

Mr. Sholl's Cigar-box Set complete and ready ior use. 

neeted to Lhe inside end of moving coil, 
and the outside end goes to a&ial by 
means of an inch or so of electric lighting 
flexible to allow free movement. 

The coils are secured to their respective 
pmcls by 4 B.A. screws tapped into the 
ebonite, which is 1"1r in. thick throughout, 
except in the detector basr, which is ~ in. 
thickness. 

The condenser is ·00:3 mfd. capacity, 
having 11 copper foils ! in. wide hy 2 in. 
long, the acti vc portion .of the foils being 
l ~ in. with a g in. lug. 

Thirty Shillings Coi.nplete. 
The small amount of wiring is effected b.v 

20 S.W.G. tinned eopper wire encased in 
~kcving. For the encouragement of t.hose 
unblest with workshop facilities it may be 
stated that the whole of the work was 
carried out on a table in a bedroom with 
the most limited equipn1ent of tools. 

Perhaps the Editor will pronouncr on the 
qtmlity of the w01:kmanship t The whole 
receiver cost just under seven shillings, the 
phones-British made, 4,000 ohmH-£1, 
and the aerial Sd. The results on broad­
crtsting, . eight or ten miles radiu~, RJ.'e all 
that could be desired. 

When closed, the tuning set-if knob i;~ 
omitted-·betrays no evidence of its actual 
nature. The box being very nicely madP, 
and fitted with hinges and a clasp to tho 
lid, makes t,hc set very easy to take about 
"·ithout fear of damage. 

HOME-MADE SETS. 
Readers holding experimental licences, 

and who have constructed or are about 
to construct their own apparatus, are 
invited to send in short articles describ­
ing the more original and interesting 
features of their design. 

If the article or .articles are accepted 
for publication, they .will be paid ·for at 
our usual rates. 

Good ideas are always welcome and 
will recreive careful consideration. 

Send along your ideas to POPULAR 
WIRELESS! 

WE PAY WELL. 
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''EVER-READY'~ 
Wireles.s Batteries-
BRITISH MADE~ THE ORiGINAL & BEST. 

-The Ever-R~y C'Ompany were the poneers 
of the Dry Battery indtrslry., and the evolutioo 
of the High Tension Batte-ry was the direct 
result of their research and experience extoodiag 
over 21 years. 

"Ever-Ready'' Dry Batteries and Accumulators 
are obtainable everywhere. A list of standa-rd 
sizes will he ·£emt m~h name of nearest Supplrer. 
()D application to the Manufacturers . 

.. ,_ ,., '* 1 $., dte 'f't Eve1'-R.ea9" Dry :BdeTy 
far"'- Temperature Valves .• 

Ue EVER-READY Ce. (Gt. lrit..) ~ (:f) Br.m.la Pt, Helleway, Lndoa, N.7-. 

Perfection in Wireless Reception 

Polisl.ed .llahogany Cabi1WI., 
3 Jlalt'lll!, • - Price 30 uns. 

l!QiililfiwB-o]'dlt .rR®a1t ies. 

~THE RAOOUON 
P~M.. G. 'BROADCAST RECEIVER 

is not a Wireless Gramophone. But, 
while designed lo yield maximum 
poWretr., possesses a degree of control 

which Guarantees Perfection in ···I 

Reception, and Purity of Tone 
combined with the UTMOST 

Simplicity. 
THE RADQLIO.N 

'CABINET 4 VALVES 40 GNS 
CABINET 3 .. 30 GiNS 
PANEL . 4 ,, . 27 GtiS 
PAttEL 3 ''M 22 GNS 
PAt!IIEL 2 .. 15 GNS 

lnclu&!!!l! ·ef ·all 1'D/Ill!l~. 

Sule 17Xt61n'ibutirf{l .A·g-en!Jr-

The WIRELESS AGENCIES, L11L 
H. .M.Oil.TIMI!tll ST~ LONDON •. ,W.I. 
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noPULR~ ·B• ·edinnerS Sunnlement ~~LES~ ~ . CJJ:. . - ~--
PART VII.-CAPACITY AND INDUCTANCE EXPLAINED. 

THE function of a receiving aerial is to 
~ provide some means of reproducing 

the electrical vibrations which occur 
in the aerial of the transmitting Etation 
from which it is desired to receive. As 
previously explained in these articles, the 
vibrations that are produced in a trans­
mitting aerial give rise to waves of energy 
which move out in all directions through 
the surrounding s-pace. These waves are 
capable of vibrating any suitable object 
that may be placed in their path, and the 
most suitable .object for this purpose is a 
length of wire. 

An Important Factor. 
Except for their reduced strength, the 

vibrations set up in the receiving wire will 
be exactly similar to those which gave rise 
to the emission of wireless waves, in the first 
instance, from the transmitting station. 
Owing to the distance which the waves have 
travelled, however, the vibrations set up 
in the receiving aerial will be considerably 
weaker than the original yibrations in the 
transmitting aerial. It is, therefore, advis­
able to mak{) your receiving aerial very 
Jrensitive in order to .enable the weakened 
waves to produce as strong vibrations as 
possible in it. The distance is only one 
factor; the sensitivity of your receiving 
aerial will also play an important part in 
affecting the loudness of signals. 

Maximum sensitivity is obtained by 
" tuning " your aerial-as a •·iolinist 
".tunes." the strings of his instrument, 
There are two ways of timing a violin string, 
and they are analogous to the two ways in 
which a. receiving aerial is tuned. When a 
violinist wishes to produce a particular note 
from a. string, he alters either the tension 
or the length of that string. Similarly, 
·when you want to listen to signals which 
are sent out on a. particular wave-lengfu, 
you must alter either the (electrical) tension 
or the length of your receiving aerial. 

Eftect 4f Inductance. 
You have, no doubt, often seen a violinist 

"tuning up." He turns a little black knob 
in the ha.ndle of his violin, thereby adjust­
ing the tension of the string until it is 
capable of vibrating at a certain rate, i.e, 
until it can emit whatever note he wishes 
it to emit. You may not be so familiar, 
however, with the idea of altering the 
length of the string to produce the same 
effect. Yet, he does this also. 

The four strings of a violin are, normally, 
only capable of emitting four different notes 
-or four notes of different pitch--whereas 
an ordinary violin selection may contain 
some dozens of different notes. And the 
player certainly couldn't alter the tension 
of the strings to produce these different 
notes in the course of his performance ! He 
can, however, alter the length of the stringR. 

This is what he does when he slides his 
hand up and down the handle of the violin, 
pressing the tips of his fingers on the strings 
at_ different points. When he presses the 
tip of one finger ba:U-wav down one of the 

By MICHAEL EGAN. 

strings, he is, in effect, halving the length 
of the string. The only part of the string 
that vibrates is the half that extends from 
the tip of his finger to the "bridge., of the 
violin. The other half is "dead." By 
altering the effective length of the strings 
in this way, he can produce any desired 
note within the range of his instrument.. 

A wireless receiving aerial is tuned in a 
similar manner. In order to receive waves 
of a definite length, it should be tuned to 
whatevf·r pitch of sensitivity will make it 
most susceptible to being vibrated by these 
waves, This is done by altering its length 
and its (electrical) tPn~.ion. The former can 
be effected bv means of a coil of wire­
usuallv referred to as an " aerial tuning 
inductance." This coil iii. connected to the 
down lead of the aerial inside the operating 
room, and, instead of lengthening the out­
door part of the aerial, you can lPngthen it 
by !'dding any desired amount of the wire 
on the coil. 

What a Condenser Does 
The (electrical) tension of the aerial is 

adjusted by means of a " condenser." A 
condenser is an instrument for containing 
electricity. When it becomes filled it over­
flows, and the curr~nt that formerly filled it 
surges backwards and forwards in the 
circuit. The smal!Pr the condenser, the 
shorter will be the time ta.ken for it to fill 
a.nd overflow, and the more rapid will be the 
resulting vibrations. 

Condensers are, t.herefore, variable, as a 
rule. That i~, they are so made that their 
capacity can be altered at will. This is done 
by turning a knob at the top of the instru­
ment, just as t.he violinist alters the tension 
of his strings by turning a knob at the top 
of his violin. In practice, therefore, you 
can tune to a particular transmitting 

station by adjusting either the " aerial 
tuning inductance" or the " tuning con­
denser." 

The whole object of tuni~, of course, is 
to prepare your aerial to vibra.te at a 
particular rate. For a given length and a 
giyen tension, an aerial tends, "naturally," 
to Yibrate at a definite rate. If this natural 
rate is the same as the rate at which the 
transmitting aerial is vibrated it will make 
it all the easier for the wireless waves to set 
it Yibrating. On the 'other hand, if this 
natural rate differs from that of the trans­
mitting station, it will offer a. certain 
amount of resistance to being vibrated at 
tb: ~ame frequeney. 

To Obtain Loud Signals. 
A c~rtain portion of the energy of the 

received waves will therefore be consumed 
in owrcoming this resistance, and the 
remaining energy available for producing 
signals in the telephones will be small, with 
the result that signals will be weak. If the 
difference is yery big, moreover, all -the 
energy of the received waves may be con­
sumed in overcoming it, with the result t-hat 
no signals will be heard at all. The more 
" closely " tuned you are, therefore, the 
louder will be the resulting signals. 

"Sharp" tuning will sometimes render 
audible signals that are quite inaudible 
when the adjustments of a set are run 
over quickly. Therefore, when tuning-in, 
turn all the various adjusting knobs 
slowly and carefully. Remember, too, 
that the close proximity of your hand 
may slightly increase the capacity of the 
set, and, therefore, allow just a little 
over the adjustment required to compen­
sate for the slight " drop " when you re· 
moYe your hand. 

The amplif.ring apparatua under the stage at the Hippodrome. Lanll.-liae wirea to B L 0 canr Ule 
strains of the familiar ·panto, 
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THE ·VALVE FOR BEGINNERS 

I T was stated in the .last article that 
there is an almost perfect vacuum in­
side the valve. The result is that, 

of the myriads of electrons which together 
make up the electric current passing through 
the filament, some .thousands " boil off " or 
e\~aporate from the red-hot wire directly 
they enter the region of h'cll.lccd pressure 
within the valve.· 

\Ve can imagi1ie, therefore, the interior 
of the glass bulb to be lilled with,an im~ 
mense nuni.ber of free ·electrons so long as 
the filament is kept ~heated. . 

A glance at the' diP,~ram given in Fig. l 
shows, however, that the plate is joined up 
to the positive pole of the high~temio11 
battety (which is built up from a number· 

ccamuklol' 

~ 
..____,j 

__. P!_ale .8a.lle'J 
Ff'omllert<Yf a.tzd Tun.i~ Cod 

Fig 1. 

of ordinary dry cells}. There is, thereforc, 
a "positi\·ely charged" body (the plate) 
in the close neighbourhood of the cloud of 
free negative electrons given off by the 
glowing filament. . . . 

In other words, the plate 1s tlnrstmg for 
negative or neutr~Iising electrons, whilst 
the inside of the bulb i.~ full of unattached 
dectrons continually " boiling ·off " from 
the glowing tilamcnt and flying aroun~ in 
all directions with tremendous speed, vamly 
endeavouring to get outside the closed walls 
of the bulb. Only one possible thing 
can happen. The plate swallows up as 
many of these negatiyc par~icl~s of electricity 
as it cm1 attract or draw w1thm range. 

What the Grid Doe3, 
The plate carri~s a positiye ehargc of 

some 50 volts or so, according to the size 
of the large dry battery used, and is able, 
in ordinary circumstances, to absorb all 
the electrons that the filament can give 
off providiJ1ct that the latter is not " boil­
in;" too hard, i.e., is not carrying too much 
fil~ment. current from the accumu ln.tor. 

By SEXTON O'CONNOR. 

PART II . 

. Thereforc, as the . other ;md negative 
terminal of the H.T. battei;Y is com1ectcd 
to the filament of the 'valve. through the 
telephone receivers it stands to reason 
that it . will endeavour to' complete its 
circuit from the plate ·across the 1i~th 
formed bythc electron 'stream in 'the opposite · 
direction. to this ht.ttei;. ·'i'hl'l it does in tlEJ 

form of a steady current of a strength 
proportional to the conductivity of th·~ 
electron stream which, under normal con­
ditions, i> constant. 

' :Such a steady current will not·, howeYcr, 
giYc rise to any audible note. Before 
broadcast music can be heard, the incoming 
"signal \YUYCS" qr energy picked up by the 
rcceivin.'.l aerial must first be transferred 
from t!F'. aerial to the grid. 

''rhe grid·interpo&-es the electron stream in 
accordance with the charge formed on it 
by t}ic'incomi.ng signal current. If this latter 
is negative it will not permit the passage of 
negative ·electrons through it, because all · 
like charges tend to oppose each other, 
unless the power of the negative. charge on 
the grid is less than that of the electron 
stream. Therefore, the nature and strength 
of this charge on the grid will increase or 
decrease the electron flow from tM filament 
to the plate, and, therefore, its conductivity 
and finally the current flow of the H.'l'. 
battery from the plate to the filament. 
'f~at is quite clear, isn't it ? 

Valve as a Detector, 
The form or :'tructure of the electric energy 

radiated from a broadcast station consists 
of a stream of ether waves or "oscillations," 
which have been " moulded " into an 
irregular shape or outline by the effect of 
the voice or musicn I sounds applied at the 
transmitting end. 

If thev could be made visible the moulded 
waves 1i1ight be represented somewhat as 
shown in Fig. 2. 

The first·action o£ the valve on such waves 
.is, iq effect, to cut them in half through the 
line X Y. One half is then "suppressed" 
altogetlu•r, or, rather, not used, whilst the 
other half tends to alter the H. T. current 
flow through to the phones by means of its 
action on the grid. Thus this H.T. current 
consists of a number of " pulses" all in tnc 
same direction, which is from the plate to the 
filament. · 

In this form they arc able to "push," 
and so " vibrate " the telephone dia­
pluagms or earpieces, whereas if both 
half-waves could actuate the H.T. current 
so that it would flow in both directions each 
half would cause a " pull" in opposite 
directions at the same time, and the net 
result would be nothing, even if the dia­
phragms of the 'phones could vibrate in 

j! I I 11 ~I~ I 
I I 

~r V : , l!ri J I lr ' c. X 

i ;~ r rl\ I 

11 I I 
, , , I I I I ll1 I i 

AERIAl LOtl 
..... 

INPUT 

~ 

, GRIDC0'l J!Jf--J. __ T 
A;CUMUlATOi 

'"I ¥AI V! AJ A STRE!ICTHlNER Ok 
.<MPI!fi!R Of W!REIISI ,f!CNALS. 
~Hi AIIROW.I SHOW THE OIRECTIO!I 

""'='" .'N WHI(H TH! .5/C!YA/ Clll:fl!YTS ft(JW ...... 

Fig. 3, 
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time "·ith such altemations-but, of course, 
they couldn't. 
.. This process of cutting the waves in half 

is called ·· rectification," and the valve when 
so used is acting as a " rectifier" or 
" detector." 

The next point to be considered is the 
amount of energy that is available for 
reception, i.e., the actual power transferred 
through space from the transmitter to the 
receiving acrial. 

In the London Broadcasting Station 
(2 L 0) a considerable aniount of electrical 
power (I~ kilowatts) is applied to the 
radiating aerial. The cthcr waves so creatcq 
spread outward:> in all directions, and in 
so doing natumJly fall off in strength very 
rapidly. 

It has been estimated tlia.t at a distance of 
l;j miles a recPiving aerial lOO feet long will 
only tap the one-billionth pa!t· (the millionth 
of a millionth) of the energy poured into the 
ether at the transmitting station. This is 
just sufficient to. give good signals on a 
crystal set, i.e., without.using any means of 
all!.plifying or strengthening the received 
energy . 

Amplifying Eigmds, 
By the use of what is called ·' reaction" 

(which will he explained later), a single 
valve can be used to receive over a distance 
of about i50 miles, or more than double as 
far as a crystal, whilst with two or more 
ypJves in series, musical signals can be 
lward over a range of several hundred miles. 

The second purpos8, then, of the valve 
is to " amplify " or strengthen the extremely 
small amounts of energy picked up by the 
receiYing aerial until they becmp.e ~uffi­
eicntly strong to operate the phones or a 
" loud sjl('aker." : · 

This " boosting " or amplifying action 
constitutes the really remarkable and 
unique feature of the .valve as a receiver. 
There arc many other types of useful 
rectifiers or detectors (for example, crystal, 
cohercr or magnetic detector), but none of 
them amplify or strengthen the signals in 
the way a valve does. 

When acting as· an amplifier the valve is 
best regarded as a simple "relay" having 
certain special features. A relay, it should 

(Continued on page 1011,\ 
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T·M·-C WIRELESS 

for The "Everset " {Xystal. 
:No adjustment ue.cessary. 
Fits a.n,· rrystal rec.eiver. 

8njoyable CorlCerts 
I 

You can hear the best singers, excellent orchestral music, or first-rate entertainers with a T.M.C. Wireless Set. 
(X y~ may be interested in football, boxing, the latest news, stock exchange quotations, the weather 
·forecast, or an evening of dancing. 
You can have all these, enjoy_ably and pleasurably in the comfort of your own home, with a T.M.C. 
Wireless Receiver. 
There is no trouble to you-TM.C. have engineers in every' lnrge town to advise you, free of cost and 
without obligation, as to the best apparatus to use. 
Your choice having been made, T.M.C. engineers will install the apparatus and periodically inspect it. 
T.M.C. Wireless is particularly simple to work and gives every satisfaction. 
T.M.C. Wireless Receivers, which are fully approved by the· Postmaster-General, bear the seal of the. 
British Broadcasting Company. 
The wide variety of models are entirely British made. 

FROlll £4 5 0 UPWARDS 
(including all R-oyalties}. 

f<mdon, Birn1inglwm; Manchestfl1', Netceustle und 0flJ'<liff are "lJJ"oudcfiSting" NOJf', 
Come and listen to them any evening up to 10 p.m. at cur Showrooms .lll 

LONDON. BIRMINGHAM, ~EL'FAST. BRISTOL. CARDIFF. DUBLIN, 
G:LASGOW, LEEDS, LIVERPOOL MANCHFSTER, NEWCAS~LB. SliEFEIELD. 

Hollinqstcorth Works, Dultcich, London, 8.E.21. lV1·ite to ua for our ncw·cst odd1·ess. 

Ideal Home Exhibition, 
March hi-24th. 

Stand 11, Row "D," Main Hall. 
Stand 18, lrew lla/1, Gallery. 
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HOLD THE LARGEST STOCK OF EX-GOVERNMENT APPAR 
Complete Lists will shortly be ready; and the whole of our 

UNA WORKS, .CARPENTI 
In the meantime a Varied Range of Stock is on View at our CITY SJ 

The Perfect. Loud Speaker at La$tl 

The ''VIOLINA'' 
£5:5:0 

(l\r:king and Carr£,1ge ht U.K. ss. extra.) 

Read this unsolicited testimonial-
130, Brmc·nhill Road, Catford, S.E. 

Febmary 12th; 1923. 
Dc·dr Sirs. r 

I rccei<.'_,;;d the Violina Loud Speaker quite safely, and am writing to tell 
you how surprised and delighted I am with the ze·onderful and perfect 'f'esutts 
I am getting with same. It is absolutely free from distortion, and the perfec­
tion of tone is such that other Loud Speakers cannot in any way compare with it. 

As you are aware, I am working with a Burndept Ultra four-panel, and 
lw~·e three otlzer Loud Speakers of <cell-known makes, so have had every oppor­
tzmity of putting the Violina through thorough test, and I do not hesitate in 
saying it is PC/feet, a11d far in front of any other I have experimented with or 
1ZL·ard. 

I slzall be only loo pleased, should you have anyone in this district who 
'ii·ould like a demonstration of this illsfmmcnt, to place my apparatus at your 
scr;_'icc. 

'Jlwnkii!g you for past at/,·llfion, 
F<tiihfulfy yoiii'S, 

(.':iigncd) H. SHEPPARD. 
We are experiencing a tremendous demand for this LOUD SPEAKER. If 

Early Delivery is Required 

ORDER AT ONCE. 
\Yith tlli.3 in.;;lnuncnt y·,)u can hc:tr th~..~ \·uin~ of thL" ::~rU.~t, the notc3 of_ ~ny in3tr~n1cnt 

· am\ the,,., .,·,Js of the speaker faithfully and pcrfl'ctly"rcproduccr.J. 
In ;:ddition, it i; ,,ll elegant piece of furniture, handsomely French· polished, 

1nahogany ii.nish. 

Ask your local dealer for a demonstration. 

For Perfect Wireless ReCE 

Fuller '-' Block " 

A 

The ·only AccumulQ.tt)t. 
· · from 12 to I8"'"ni 

~~~~~:~T~~F·B; 
For providing the curn 
in the Wireless Valve 

SUMMARY OF THE PR 
BLOCK AC 

Instead or u-::,ing thin plates, with their liabilit· 
which segmental blocks of active material are c: 
The result is that the electrodes are free from the 
vr sulp.bating. They also have the special fcatui 
withuut the E.M.F. falling below 2 volts. 

The cclJ is constructed of two or more segments 
Ly the electrolyte, aud consequently there is no fe 

:::iomc of the advantages of the Block accumulat 
1.-They are " fool-proof." 
2.-There are no plates to buckle. 
3.-lt is impossible for the cells to be spoilt thr. 

are joined by a metal bar, the cells will r 
4.-'(hey will retain their charge for many" 
,5.-Sulphating cannot occur to any serious e 

a discharged state or being discharged th 
6.-The blocks are so constructed that they c 

or container, being cracked or broken. 
7.-lf the cells arc neglected, or left in charg 

as even when discharged down to 1'5 volt! 
thereby preventing sulphate forming. 

8.-They arc lighter and have a higher capae 
and can be re-charged an indefinite numb 
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* (.;ircular stoneware 
Teak 

} 
} 
} 
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} 

Teak Cases, with lid and outside tenniti• 

t be best and purest materials are. , 

THE 
Tbe name "Fuller " is behind every one~l · . 

CITY -ACCU ·. 
79, MARK LANE, LONDON, ~.c. 'Phone-Avenue r3r6 . 

• l~rn!J: Eri.,,,.1 11··,.,' · .. "n .. :,::!, Cutlwm l/i!l, Bri.,tol. South Wales Wireless b:~tallation Go., Ltd., 18, Wm. 

~~----:- ·J, G-'1~.,~ :-;;-~ -~ ---;-:: ~- -:-;- -- ~-~G""~~:_-;-,_~!._=?~_~:;~T.-~ -~~~:' @:]~jp..,Y"'j_L:r§@@§r:!f::fjJ:f}j~-ij::m=;r_qJL§J§m:;l~EP ff-icfil '-T~_:.}::§:~-rp--.-_;::j· ~;-: :-:: ::-: F::cQJ:Yr=f!J__IT:@§'I'"fGd}:"I[§J@: 
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HE PRESENT EXHIBITION-.-BUT~~~§i 
rtunity of Visiting-- -Our ShQwroQms.-
t\TUS IN THE, COUNTRY, OCCUPYING NEARLY 100,000 CUBIC FEET. 
Vast Stocks will be available for the Inspection of the _Public ~ 

~RS ROAD, STRATFORD, E. 
lOWROOMS, and it will pay you to inspect same before buying elsewhet·e. 

ptloa it is Essential to Use a 

-Accumulator. 
hold its charge 
not in use. ·· 

N- SULPHA TIN G. 
CIRCUITS. 

~nt for lighting the filament 
they are absolutely ideal. 

INCIPAL ADVANTAGES OF 
CUMULATORS. 
'f to buckle, the cells arc constructed with i.'L·dr,hlc:.:, in 
:trried en small grids and wrapped in porqus material, 
~sihility of injury either by vibration, short-circuitiHg 
c that they will hold thrir charge from 9 to 18 munth~ 

• T.he grid being buried in the !Jlock, b n•Jt adc·.l up·Jll 
ar of trouble from" growth." 
ors arc: 

ough accidental short·circuiting, auJ ev(·r: i1 t h.: tcrmiu:d:; 
tOt be spoiled or seriously inj.urec.l •. 
oonths. 
xtent, as this is m0stly caus<'d through cells standing in 
t:oU~h a~cidental short·circuits. 
annot sweH or grow, and this prc.vcnts tbt.~ cxt.-;rnal bn.-:, 

;e of inexperienced hands, no serious harm (a:l lJ(• ddlH', 

;, they recover their voltage and maint~in their rcctlYcry, 

ity pe~ poun.Q weight than ordinary plat,~ J.CI~umu!Jt:Jrs 
er of t1mes. 
ICBS. 

>nBitteDt Actual l'Ril'E. •city at capacity of 
,oll1'8rate 20-hours rate £ s. <I. 

{ 7 0 
18 8 14 0 

1 1 0 , 16 3 
40 20 i 1 12 6 

2 8 9 

{ 18 0 
M 32 1 18 0 

2 14 0 

{ 1 0 0 
70 35 2 0 0 

3 ·o 0 

{ 1 4 0 
80 40 2 8 0 

3 12 0 

{ 1 7 8 
110 65 2 15 0 

4 2 6 

{ 1 8 0 
120 60 2 16 0 

4 4 0 

{ 1 12 6 
lCO 80 3 4 0 

4 16 0 
110 4 0 0 

** Vircular celluloitl n>ntainer:-; 
1· extra (approx.}. 
to 30/· extra. :Firm prices on applkath.m. 

anufacture ol their products. 

Sp.eeial Offer of, Headphones 
at Bargain Prices. 

BROWN "A_'' TYPE 30/-
120 ohms 

Reed Pattern, Aluminium Diaphragms, PER pAIR 
Brand New and Unused ex-Govcrnmenl 

Stock. 

12/6 SULLIVAN 
120 ohms 

PER PitiR 

8000 chms 25/-
PER I'AIR 

Cords Js. 6d. extra. Postage (reg.) 1s. extra. 

WONDERFUL OV.-FER of _ the 'FINEST FRENCH 'PHONE 
Manufactured_ by the Thomson-Houston Co., of France. 
\Ve guarantee these telephones to be as efficient ns any 'phone on the 
market at the present time. They are exceptionally comfortable, and 

the clarity of music and speech is wonderful. 
\Ve have concluded n very large ·contract in respect of these 'phones, 

and offer them to the public with every confidence. 
In order to bring them to the notice of the public, ,.,.c nrc offering them 

- at the exceedingly low price of 

20s. per pair, 
complete with Ycry good quality cords. Postage I I- extra. 

-·-" -----·---~----· 
~ ·-------·-------- ------·--·-----

Telephone Transformets 
Suit:tbk for use \\'ith the 120 ohm piJOncs nlC'ntioneu al>ove 

25s. each. 
Intervalve- Transformers 
Fitted in iron ca·scs which effectively screen any sur­
rounding apparatus from stray fields. This is a very 
important feature. There arc no loose wires or free ends 
to !JrcJ.k anu no tiny SCfCI\'S in O<l<l crm1crs. Ratio 5-J. 

25s. each. , a certain guarantee of .. quality, for nothing but 

LA TOR- CO., LTD., 
And at 33, Rue d'Hautville, Paris. - Aocnls for A!l JJUR,Yn{:.PT Apparatus. 

But~ St., Cardiff. Jl'alter Jlou·e, Ltd., 9G, Graii~!J S!., Lciccolu. 11. V. Albrou·, fili, Gu•ryr St., P-Jtlltun S']>l<ti>', 11'. 
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HULLO!! I C.Q. 
WILL DAY CALLING 

TO ANNOUNCE SOME RARE BARGAINS 

WESTERN ELECTRIC HEAD PHO~ES, 
4,000 ohms Stamped BBC. . . 

BRITISH l\lADE HEAD PHO~mS, 
300 ohms . . • , 

Single Head Phones with cord, 150 ohms .. 
lOO feet 7 Stranded Copper Aerial Wire 
Trench Buzzer Sets, complete with 

32/· per pair 

15/· per pair 
· 6/· each 

2/6 per coil. 

Morse Tapping Key and Head 
Phone .• ' . • 10,'6 each, postage 1/6 

Best Quality Filamcnt Resist.ance 2.~ each, postage 3d. 
3-Way Coil Stand for Pancll\lount-

ing · . . . • . . . . . . • • 15l- each, postagP 6d. 
Insulated Slceving, all colours, l ~mm. 5d. per yanl 
Brass Terminals with Nut and 

WashN 1.'6 doz. 
Bobbin Type Insulators , . , , 1/· doz., postage Gtl. 
Sheet Ebonit.e,Grad0A,cuttoanvsize. 
Every RC'quisite inStockforWir~less. TRADE SUPPLIED. 

These arc only a fen· of our bco·gains. Do not fail to BPnd 
for our Price List gil'ing the lolDest 1irices for the best 
q'llahty good.s. Po.stage on all goods extra. 

Write for our new January Cata:ogue, now ready, 

We always Stock the Famous HERTZITE CRYSTAL at 
2/6 each, or mounted in Brass Cup 2/10, Postage 3tl. cextra. 

Popular Wireless Weekly, ll1ar:ch "drd, I92:f. 

DO- YOU WISH TO GIVE 
A REALLY USEFUL AND 

PLEASING GIFT? 
If. so, why not 

A WIRELESS OUTFIT? 
No. 1 Set.~rystal Receiving Outfit, fitted with Genuine 

Hertzite Crystal DetC'etor, pair of British-made Head 
Phones, 4,000 ohms, Aerial Wire, Insulators, Lead-in 
Wire, &c. Stamped B.B.C. 

l'rice, £3 1 Os. the Complete Outfit. 
Postage, l /6 extra. 

No. 2 Set.-A Complete Receiving .Set, fitted with Genuine 
Hertzite Crystal, Variable Condenser, mounted on Ebon­
ite Panel, suitably engraved and enclosed in Hand 
Polished Mahogany Case, with pair of British.made 
4.000 ohm Head Phon<'s, Aerial Wire, Insulators, 
Lead-in Wire, &e. Stamped B.B.C. 

Price, £5 the Complete Outfit. 
Postage, 2/. extra. 

\ 
All oar sets are passed by the P .M.G., and 

I · include the cost of Fee for Licensing the set. 

WILL DAy Ltd 19 Lisle Street, Leicester Square. 
. J •J ' LONDON, W.C. 2. 

Phone: RC'gent 4577. . . -.. Telegrams: Titles, Wcstrand, London. 
~~ 

WIRELESS--~ 
•lll1111111111Ullllll1lll111HII111111111111ntl111llllllll11111!111111 

THE CHEAPEST EST ABLlSHMENT IN THE TRADE. 
llead 'Phones from 18/6 per pair. \'alve Holders. 1/· and 1.'3 e'ch. 
Leading-in Tubes 11- f'3 1/6 each. S.witch Arm>, 1/- and 1,3 each. 

) ' · 
1 I t Egg InsulatDrs, wh1te, 3d. each, 

locket Crystal Set, 1716 each. 216 per dozen. 
Inter-Valve Transformers, ratio s-r. Finest Manufacture, 14/6 each. 
l'ilament Resistances. Extraordinary value. Velvet action, 2.-"-, 2 6 ea. 
Slider Plunge1·, complete, 4d. ea., 3/6 doz. Hcrtzitc, 1/·, 1,3, 1.6 
Aerial \'Virc, 7/22 hard drawn copper, in Ioo.it. lengths, 2.'8 
4-Voit n::~tteriP::.. 4d. f'ach, 3 6 per dozen. 
Large stook of Insulated Pliers, 2'· per pair, 22j- per dozen: · · 

We Hav.e a Large Stock of MULLARD and EDISWAN VALVES, 
. also All Voltages in WIRELESS BATTERIES. 

THE HOUSE FOR EVERYTHING ELECTRICAL, 
Trade] WHOLESALE AND EXPORT [Supplied 

L APPLE, LTD., Electrical Engineers, 
13, BR.EWER STREET, REQENT STREET, LONDON, W.1 

(Telephon-e: l5S4 Rell;ent.J 

21/6' 
Complete 
HEAD­
PHONES 

4,000 
ohms. 

British make <nr!ougno•"· 
BRITISH CENTRAL ELECTRICAL 0 0 ., LTD., 

6 & 8, ROSEBERY AVENUE, LONDON, E,C,l, 

The 

"GLARITONE" 
LOUD SPEAKER 

'lh~ £est-spsf<?n.. 
f"illxu in :f£J woakf 

:For ,·olume, clarity nnd purity of tone, the 
"Claritone " J,oud Speaker is unequalled. Uoed 
in conjunction with ValYe Receiving Sets and 
Ashley V al\'e Sets in particular, it gives improved 
reception more than eciuivalent to an extra Valve 
without the distortion inseparable from excessive 
valve amplification. The "Claritone" is of pleas-~ 
ing design and high grade finish. A convenient JM! 
lever in the base facilitates fine adjustment to suit !,..)' 
any class of reception required. 

PRICE-2,000 ohms £6: 2: 6 each. 120 ohms £6:0:0 each. 

THE ASHLEY 2-STAGE LOW FRE· 
QUENCY AMPLIFIER.-Embodies two • 
low frequency amplifying Valves, and is 
conveniently adapted for direct coupling 
to U1e Ashrey 2-Valve and 3-Valve Receiv· 
ing Sets, thereby converting them respec· 
tivelyinto ~-and 5-Valve combinations and 
facilitating the use of the " Claritone " 
Loud Speaker, for both British and Con· 
tinenta.l ~ion. High grade finish and 
readily accessible interior. 

PRICE- £10 : 0: 0 (Valves Extra). 

ASHLEY WIRELESS 
-TELEPHONE CO., ·LTD. 
69, RENSHA W STREET, LIVERPOOL. 
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GETTING AT THE"WORKS." 

WHEN you hear someone say, "I wonder 
what•s inside ? " and no satisfactory 
answer is forthcoming, or even if it is, 

you can bet your last cent that the " lid " 
of the innocent wireless set will eventually 
be unscrewed in order to satisfy that 
curiosity bequeathed to man since Adam. 
Then, again, that "I'll make it work" 
remark directed to an erring set wi\1 cert:tinly 
have the same result. 

What it is expected that there will be 
seen when the interior is revealed, depends 
upon the extent and vividness of the 
imagination of the amateur " surgeon" ; 
certainly wheels of various sizes and numbers . 
are expected to figure largely in the con­
struction of anything that looks and acts 
mysteriously.· In the case of wireless sets, 
however, the first glimpses of the." in· 
nards " are apt to be disconcerting to the . 
uninitiated, owing to just what isn't inside. -
Take, for instance, those handsome-looking 
" Desk " type sloping panel wireless 
1 eeei ving sets. 

Differences In Sizes. 
There is room enough inside one of these 

for the " works " or half a dozen alarm 
clocks, and yet, upon removing the ebonite 
panel, it is seen that all the " under­
workings " could be comfortably stowed 
away in a cigar-box. Moreover, they arc 
all neatly fixed on to the back of the panel, 
and come away with it, leaving a huge 
vacant wooden cavity. 

Perhaps you are shown two complete 
one-valve sets, one the size of a coal-scuttle, 
and the other little larger than a cigar-box; 
this will make you ask yourself the question, 
" Why the bulk ? " or " Why the stunted 
growth ? " as the case may be. The answer 
is that it is not so much a matter of the size 
of the component parts-" .works "-as the 
design or " lay out " of the wiring. 

Whilst very small sets look neat and take 
up less room, "crowding," especially in the 
case of multi-valve sets, does not lend itself 
to efficiency. Take, for example, the well­
known type of single-valve amplifying panel 
that has a small black box neatly mounted 
on the top of the ebonite panel; apart from 
this, which is what is known as a low­
frequency transformer, there is nothing 
absolutely essential in the whole box of 
tricks. Underneath will be found nothing 
but the small coil and moving contact of the 
filament resistance, which is really but a 
refinement, although a very useful refine­
ment, and the wires com1ecting up the 
terminals, valve-holder, and transformer 
mounted on the outside of the ebonite panel. 
I say " nothing," but there may happen to 
be a small fixed condenser in shape similar 
to a small block of chocolate neatly screwed 
to the underside of the ebonite. 

Identifying the " Parts." 
In the case of the tuning and detecting 

cabinet there will be either inside or outside, 
attached to the ebonite panel, a tuning coil 
or coils, variable condenser, and filament 
resistances, the shapes and appearances of 
which will be familiar to most people. Then 
there is what is known as the " grid leak," 
similar in appearance to a couple of inches 
of slate pencil, held by clips and mounted 

above, or rather under, what is known as 
the "grid condenser." This latter is a fixed 
condenser of a. suitable value, the appear­
ance of which may vary slightly with 
different makes, but can easily be recognis~d 
by its close proximity r~nd connection to 
the grid leak. In addition there may .be . 
another small fixed condenser known as the 
" bypass " condenser or "phone. con-_ 
denser." All the various component part~ 
are mounted upon the ebonite 1~anel. an<l 
are· removed as a whole whE'n this latter i'> 
raised, the woodrn cabinet merE'Iy acting as 
a protective case. 

THE VALVE FOR 
BEGINNERS. 

( Oonti 1weri from p:tge -I OOG.) 

be explained, is any device wherein a small 
applied or '·input" force releases or con­
trols a large '·output " of force. As a 
simple instance, a slight pressure with th~ 
finger is sufficient to dose an cledric 
circuit, which may release sufficio:nt powC'l", 
say, to start a train. 

Looking at the simple valve circuit 
shown in Fig. 3, from this point of view 
the control or " input" circuit is that 
connecting the grid and filament. It con­
tains a coil of wire callPd an '· inductance 
coil," which is coupkd or linked with a 
similar coil in the aeri~tl A ; there is, also, a 
condenser for '· tunii1g " the circuit. (The 
grid. condPns<'r and kak will be rdcrrrd to 
later.) 

Across the " Bridge." 
The ''output" or controlled circuit i3 

that containing the plate and ·the filament. 
It comprises the high-tension battery 
(which is the source of the t'eleascd or 
''controlled" power) n.nd the telephmies. 

The " connecting link " bdwecn · Hie · 
" input" and " output" parts of the vah·o 
is formed bv the eontiimous stream of elec­
trons. The'se, as we havP sePn, arc cmitte<l 
or thrown off by the rrd-hot filament, and 
are then caught up by the plate and thtls 
form a ·'bridge," which eomplrtes the 
circuit consisting of the telephones and the 
high-tension or '· power" battery. Some 
confusion may arise owing to the f1wt 
that the H.T. current and the filament 
electron stream flow in opposite directiom, 
but when it is remembered that this latter 
consists of purely negative elecirans the 
charge they convey, as, of course, they 
form an electrical current .. is negative, and. 
therefore the direction of the current is 
opposite to that in which the particl{'s or 
electrons arc moving, Sounds complicated, 
but think of the electron stream as a bridge 
across which the current from the H.'l'. 
battery can pass. 

On its way to the plate the stream passes 
through the spiral grid or" input" electrode, 
which" controls "'it in the mann-:;r described 
previously. 

Someone may venture the qucsliun, 
" What is inside a crystal set ? " and the 
answer is, in most cases-nothing at all. In 
fact, 50 per cent. have no "insides," unleEo; 
the inside of the inductance coil is included 
in the question, and there is nothing inside 
that. Anyway, have a look at some of those 
crystal sets mounted on just plain, fiat 
bases. The various instruments that appeac· 
on this will be duplicated in various different; 
shapes and forms in the interior of the 
" cabiw't" type of crystal set. 

Finally, so long ao; your set is workin:; 
dliciently don't worry about its " in­
nardR," :1nd even if it isn't-, leave tlwm 
alone until you haYc acquired that little 
knowledge on the subject that will prewnt 
you following the example of the man who 
tried to repair a German alarm clock and 
found that the works, like Shakespeare':; 
" brief candle," once out., stayed out. 

Conmwneing \Yith the . [lerial we will 
nssmi1e that wireless waves from a certain 
~tation are being received upon it. When 
the aerial is "tuned" to the ·same waw•­
length as these wayes, the impact of each 
wave creates the largest possible effect---­
just as in the case of properly timed pu~ll'.~s 
nppliE'd to a swinging pendulum. 

.From the aerial the waves are transferred 
to the grid circuit, and there set up a 
swinging electric current which charges each 
plate of the grid condenser, first negatin.: 
and th('n positive in mpid succession. 

H will be seen that the upper plate of the 
condenser is connected to the grid and 
therefore shares this rharge, rhythmically 
changing from po;oitivo t0 negative in 
sympathy with it. · 

Glancing again at Figs. 1 and 3, it wiil be 
seen that the grid ~tands immediately in the 
path of the !'bctrom coming from the tila­
lll{'Ut, and strh-ing to reach the pla)~. 

\\'hcn the grid is thrown positive by the 
incmnin;; signal \\"aH'S it will obviously 
assist the attractiyc action of the plate oil 
the elec-trons, as both will he pulling them 
in the same direction. The grid does not 
physically obiitruct the path of the electron.~, 
as it is in the form of an open spiral of wire, 
through which they ean readily pass. 

But it adds to th0 general effect or 
" pull " of the plat<', and as it is situatPd 
quite r-loRe to the filament, this action of the 
grid is sufficient to increase the total number 
of electron<; reaching the plate, ·increasing, 
:l.S it wer,o, the size of the "bridge" which, of 
course, allows an increased value of current 
to pass across from the H.T. battery 
througl the plate and through the phones. 

Wlwn, however, the grid is thrown 
negatiYe (in sympathy with the upper plate 
of the condenser) its effect is far mor0 
pronounced. Instead of attracting the 
dert-rohs, it repels them, and crowds them 
back towards the filament and away from 
the plate, causing a very decided decrea'e 
in the eurrent passing from the H:T. battery 
through the phones. · 

f4o s€'nsitiYc is this action that ati extreme! v 
small amount of energy transferred from th~ 
aerial to the grid is sufficient to ''control" 
the relatively large current passing acros3 
the bridge fonned by the electron stream 
from the H.T. battery through the phones. 

This is the explanation of the amplifyin3 
OL' strPngtllf'ning action of the valve. 

(To be concluded next week.) 
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QUESTIONS & ANSWERS FOR BEGINNERS. 
:ft01'&-0n this page tile~ wlll ftDd .a-selection af questions and answers which will concisely deal with many little 
Jll'OIIIeull_. with lathe «''lf!tion or a wireless receiver. Readers are invited to send their queries to the Technical Dept., Rpom 138, 
T.he Fleetway House, Farringdon ltr.eet, London, E.C.4, where they will be carefully and promptly dealt with. Replies are 

· seBt by pest Tree of any 1lbarge. 

Q. How br.ig"htly should a valVe glow ? 
~A·. · This ~h0u.1ct :be regu}8;teil ·Slil that the 

valve is jast -brigkt ennugh to give the best 
results. If it is allowed to glow more 
brightly than is neoossaty, you will find that 
iJis.tead of an increase in .signal strength 
you have possibly a decrease. 

* * . * 
· Q. It has been .said that reaction is no.t 

allowed on B:B.C. stampedsets. Is this 
right? . 

A. To a certain extent. You are not 
allowed to have reaction capable of ener­
gising :tlw aeriaJ and thus probably causing 
in.teifert)nce. This, of course, forbids re· 
action on a one-valve set .. There is, how­
ever, a method .of employing this in a way 
that will prevent interference. This is 
possible on two or more valve sets provided 
one of the valv.es is a,ctingas an H.F. a.nl· 
plifier. 

• 41; "' "' 
' · Q. What is the cause of crackling nmses 
in a valve fkt '! 
l A. Probably a 'loose connection some-
• where, or ft may be due to atmospherics. 
A very frequent ceause of crackling is a loose 
filament resistance. If the crackling ·000~ 
tinues steadily it may be due to a faulty 
cell in the high-tension battery. .Jn this 
case .• the notse frequently rel!lenlbles the 
spluttering cl frying bacon and is therefore 
often referred to as a " frying " so1I!ld. 

* * * 
Q. How an the " frying " noises be 

cured? 
A. This may sometimes be done by con­

necting a large condenser of about ·02 • 
mfd. acmss the high-tension b&ttery. li 
this has no effect, the only thing is to search 
for the faulty cell and short circuit it. A 
voltmeter will :come in useful here. The 
cells, if possiWe, ahould be tested in gmups 
of about three, and if their voltage has 
dropped below 75 per cent. they are prob­
ably <lausing the noise. The voltmeter is 
not an inbillible test, but it will be found 
very useful.. 

* * * 
Q. What is the ".grid " ·of a valve ? 
A. It is too spiral of wire .which e&n be 

seen between.the filamen,t and the plate-a 
metaJ she.et usually in the form of a cylinder. 
The grid controls the strea,m of electrons 
Q.Cross from the filament to the plate,· and, 
ipdirectly, the current through the tele­
phones. The .grid is connected to the aerial 
and thus the incoming oscillations are 
acting on the grid automatically and con­
trolling the aetion of the valve. 

. * * "' 
Q. What is meant by the naturai wave­

length of an aerial ? 
A. It is the wave-length the aerial has 

when connected directly to earth, there 
being no coils or conden:Bel's oonnected to 
it. It is not neceSMrily t.he same 11>1! the 
fundammata.l · W&V&"Iengths· of a;n aerial, as 
this is the wave-length to which the aerial 
is tuned by the addition of coils and con-

densers. It will respond most 11eailily to 
signals of that wave-leng.th, though it may 
alsl'l respond slightly ,to impulses whose 
wave-lengths are harmonics of that funda­
mental. 

* * * 
Q. Must I have a grid leak ? 
A. For efficient working a grid rea.k is 

necassarv to allow the electrons that have 
collected on the grid of the valve to "leak" 
awav to earth. If the leak was not there 
these electrons would render the valve far 
less sensitive to the incoming oscillations, 
or -impulses. Another thing, one leak, 

. which is of high resistance, may suit one 
type of valve, while it does not at all suit 

large rush of current takes plac:;e at each 
incoming signal. 

:Q. Why is it dangerous to use a gas-
pipe for .an earth ? . 

A. Because, although it is not .a very 
great possibility, a very heavy lightning 
discharge might c!Wse an ignition of the gas, 
especially in cases where leak!; exist. Apa.rt 
from this, a gaspipe makes a p()(}r earth, 
owing to the fact that the material:s used for 
the joints are not at all conductive. 

* * * 
Q. What is meant by characteristic curve 

as induded in so many articles about valves? 
A. Just curved lines on graph paper to 

indicate, by comparing different positions 

P.-c. Wooding, of the llfeltopolitau··l!oliee Force, and his liue set. P.~. Weodi•g bears American 
- am•teun regularly, 

another. For this reason various· lea,ks 
should be used until one if! found that will 
wurk efficiently with the valve you intend 
to use. In connection with this,. a vamble 
grid leak is a useful piece of a;p;pa;nttus to 
have. 

* * 
Q. Why does carbo.rundum nee.d a 

battery? . 
A. Because with this type of crystal a 

peculiar thing happens. If a voltage is 
applied across the mineral the resistance of 
the crystal gradually decreases. At a. cer­
tain voltage the resistance iiecrea'SeS very 
suddenly, and then goes on slowly decreas­
ing. Thus, if an incoming signal current 
is passed through the- crystal when it is ~o 
adjusted that the slightest extra voltage will· 
cause a large increase in current, as it will 
if the voit.age across the crystal is properly 
adjusted, then, on the addition of that ·tiny 
impulse from the aerial, a tremendous drop 
in the resistance of the mineral takes place. 

Thus a Jarge amount of the current from a 
batterv which is ·alwavs connected, 'flows 
through and a loud signal in the phones 
is heard. When no signals are :c!)ming in, 
the resistance of the .crysta.l is hl.,<rh, and very 
little current is flowing, the incoming signal 
iust upsets· t.he balance, as it were, and a 

on the curve against divisions along the 
sides and the bottom of the paper, various 
effects <:aused when v&rioUB adjustments are 
made. Thus a simple example is the 
characteristic curve for plate nurrent 
variations caused by altering the current 
of the L.T. or filament flow i?Y means of the 
variable filament resistance. 

* * * 
Q. Why has a crystal set such a short-

range for telephony ? 
A. 'Becanse the impulses received by the 

aerial from telephony waves are fairly 
weak, and a crystal set requires quite a 
considerable amount of energy to operate 
it. Thus, unless it is fairly near a trans­
mitting station, the comparatively weak 
impulses due to the telephony waves are 
not powerfUl enough to operate the crystal 
satisfactorily. Spark stations send out 
much more energy, and .so, of course, you 
can hear them on a crystal aet from mueh 
farther away than you can he~ teleph.Qily 
on the !lame set. 

* * * Q. What is a choke coil ? . 
A. A highly inductive coil employed to 

choke baek high-frequency cUlTilllts or to 
8lllooth out irregularities in tbe ctitTent 
received from a generator supply. 
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BROADCASnll& BECEPTIOII S£TS 
A1iD RADIO 'SUPPLIES. 

\Ye imitc npplicutions for the ClamJ>hon Pamphlet, givlRg full particulars arurillustrat!ons"ilf our Cr;:staLand 
YalYe RccciYing Sets au<l Wirclc>;S Accc~sorics of Every Description. 

with 
Laminatrcl 
Arms, etc. 
SELECTED 

'CRYSTALS, 
aftracti\'ciy 
labelled tin~, 
wide rang~;. 

r:-----1 -+.. - ~ 

' 
~~-'1 
WIDE RANGE OF 

AERIAL_INSULATORS 

0 
AERIAL WIRES, 

Plain'aml Euamclled 

CONDENSER V:ANES, 
CEII'TBE >RODS, BRASS 
RODS, KNOB and DIAL. 

"I

" " " and all parts for making 
: . . , ·own· Conden~ers 

• limff)0Ji: 8a&·9~ Great-chapel 
; "St1'8Bt, Odord street, W .C.t. 

COIL BOiiJIER 
for 

~ounting Own 
--Coils 

IIIIULLARD ORA, 
IIIIARCONI-OSRAM & 
EDISWAN VALVES 

""~ 
"SYLKOFLEX ' 

;~~tis~~dt fc~'{bf: .}~;lll~~~~\~ 
connections. Full particulars 

'HIGH FREQUENCY,. LOW 
FREQUENCY, AND Tl!lLE-
PHONE TRANSFORMERS 

on re~1Ue.3t 

TO THE TRADE 
Catalogues and Dtscounts on Request. 
································································································ 

BlGB TENSION JIAftERIBB. Fixed and• 
Variallle Yoltages. Best and liiost Lasting, 

PORCELAIN BASE 
SWITCHES, 1 Way 
Single and Double 
Throw. 2 Way do,, 
Supplied also with­
out Base for Paner 

Mounting, 

FINE SELEC'LION OF LOUD S!'EADRS 

GLASGeW: 1\hl'reantile 
Chambers, 65, Both wen Street. 
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THE CHARGING OF 
ACCUMULATORS 

By R. G. De WARBT, M.I.R.E., A.M.I.E.E. 

TJLE )lroblem of the supply of heating 
current to the filaments of val vc sets 
is one whieh, until stwh time aR the 

lllw lPmpcrature cmittem now on the market 
are retai'letl at a rca~unablo figure, can only 
be solved by the use of accumuhilors. When 
wch accumulators become discharged (n 
habit which they have of doing just when 
they arc particularly want!ld), it is necessary · 
to take them to n gara6<e or other charging 
station, except in those cases where plant 
'exi.c,(s for charging at home. 

Where an electric supply is available ii1 1t 
ltonse, comi>arati,·ely simple anangcnu>nts 
can be made by which the necessary eharging 
can be undertaken at home. The cost will 
in some cases be highm; than the cost· of 
charging at a garage and in some cases 
lower, depending on the type of the supply, 
i.e, whether continuous or altDrnating 
current and the price per unit. 

An acoumulatot; may be l'('gardO<l as a 
primary . cell, the elements of whielt are 
rrnewed at each charge. Its cflicicncy in 
ampere hours under the conditions appPr· 
taining .to valve reci·ption will be about 80 
per cent., that is to obtain a discharge of 
80 anipere hours nec:c~;sitates a charge of 
appmximately lOO ampere hours. Ampere 
hours are the-product cf the current flowing 
and the time it is flowing.- and arc the men­
sure of the quantity of electricity carried in 
a circuit. 

Cost of Charging 
A current of two ampr~·c"' flowing for two 

hours from 'an accumulator n·presents an 
outJiut of four amtierc )wurs, Hix ampere.3 
for half an hour represents three amprrc 
hours, ot.o. . 

Consequently, if we ha 1·c an accnmula.tnr 
with a rated output of :!0 ampere !tou1·s, it 

·11 " · t 1 · • ·tr 1 00 x :~o wt uo necessary o supp y 10 wt t --80-
= 37·5 at;lpore !tours to on~Lle it to tlis. 
charge its rated capacity. The current 
flowing during the charge should be such 
that this input should be given to the cPIJ 
in nine houm, and it may be here remarked 
that the charging rate In amperes of nny 
cell should be sul'h that the normal charge 
is given in nine hom~. 
• In this case the requit:cd cluuging cmrf'nt 
from our definition of ampere hour;; is eq11al 

to :!.7.:~ which equals approximately 4·2 
!J 

~m pores. 
To obtain t.!tis current when the supply 

is continuous current, it is ne ~essary to 
insert resist~nce in series with the accumu­
lator.~ and the supply. The cost of this 
mcthbd of charging depends on thl' Yolt.ago 
of the sup.ply, and the price per unit. 

For instance with n 100-volt supply at 
fuurpence per unit or kw.h. (1,000 watt 
hours), the consumption of energy is equal 
to lOO multiplied by 4·2 or 420 watts, and 
the consumption of energy per hour being 
420 watt hours or ·42 kw~h. The watt being 
the unit of power and equal to· the product 
of the pressure in volts and the current in 
a11iperes, the watt hour being the· product 

. of 'volts, ·amperes, and. time in hours the 
current is flowing, tlw kw.lt. (kilowatt hour), 
or Board of Trade unit, being 1,000 watt 
hours. 

. For a nine hours' ehargc the energy con· 
sumed would be ·42 multiplied by 9, ot· 
3·78 units, which, at 4d. per unit, would 
cost 15·12 pence. When the supply voltage 
is 200 and the price per unit the same, the 
cost would be exactly dottble this figure. 
It is us~tally possible, however, to arrange 
with the supply authorities for a supply 
for sueh n purpose to be gi¥Cn at 
the "power" rate8, which range from one 
penny per unit upwards, at which priee 
such arrangements become an economical 
proposition. 

By applying the fomgoing calculations 
to each individual case the amateur will he 
able to dckrmino whether it will pay him to 
charge his own cp,lJs. 

The most convenient form of resi~[.a.ncc io 
use is the carh()n filament lamp. These 
lamps consume approximately 4 wat.ts Jlf'l.' 
c·andle-power, and if 32-candle-power lnmps 
are used, each lamp takes 128 watts. 
Having detet·mined the total wntts required, 
as previously shown, the number of lamps 
necessary can be easily calculated. 

Batten lampholders should he ohtaine<l, 
and mounted on a board connected as shown 
in Fig. I, the supply leads being connectecl 
to the charging boards through a suitable 
switch and fuse. The positive plak of the 
battery being connected to the positive 
terminal of the charging board, and the 
negative plate to the negative terminal. 

Various Methods 
'V'here the supply is on the alternnUng 

current Aystem, much more economical 
a.rmngempnts can be made by taking acl­
vantage of the faet that current at a much 
lower voltage t.han the supply can be ob­
tained without pmctically any Ios~ by means 
of tranHfnrmrrs. In prineiplc the tt·ans­
former consists of two separate coils wound 
on an iron core, nnd if an alternating current 
he supplied to one wi:lding a similar current 
will be inclucocl in thl second winding, and 
the voltages in each winding will be in 
p1:oportion to their number of turn!-l of 
1\'Jre. 

For example, assume a tmuH[onnr,l' with 
1,000 tums on one winding (the primary) 
connected to a supply at IOQ volts, then, if 
the second winding (the secondary) has lOO 
tums, an alternating current with a voltage 
of 10 will he induced in it. 

The po"''er in watts given out' by the 
RC:condary will be the same as that supplied 
to the primary except for the slight loss due 

l'opuhr Wireless Wa!.-!y, Man!t :Jrd, Ul2:J. 

t.o heating of the 1vindings and in thE' core, 
losses which may be ignored fo~;, the present 
purpose. If, therefore, a current of 5 mn. 
peres is taken from the secondary of the 
tr1!-nsformer under consideration, the power 
taken from the mains by the primary will be 
approximately equal to 50 watts. 

Of course, alternating ~urr~nts cannot be 
used for charging accumulators, as such 
currents reverse their direction of flow once 
during each cycle, and a supply given at say 
GO cycles per second means that there are 
50 pulsations of current in the positi~ 
direction and 50 in the opposite or negative 
direction each second. If we can arrange 
to reverse direction of the current· flowing 
during the negative periods, we shall have 
one hundred pulsations per second, a state 
of affairs which is quite suitable for battery 
charging.· 

There are several methods by which these 
reversals may be effected, the simplest for 
the case under review being (lependent on 
the fact that plates of aluminium and lead 
when immersed in a solution of ammonium 
phosphate have the peculiar property of 
permitting the current to flow only from tho 
lead to the aluminium and not in' the con­
trary direction. 

Advice to Amateurs 
By making four of such cells or "Nodo~ 

Valves" as they are called, and oonnectin11: 
them as shown in Fig. 2, it will he seen that 
wlwn the current is flowing from the trans­
former in the direction A to B it passeR 
through cell 4 of the battery under charge, 
cell 2 to B. 'V'hen it reverses, and flows 
from B to A, it passes through cell 3, the 
l>aitcry in the same direction as before, cell I 
hack to A. 

The power consumecl by using such an 
arrangement and a suitable transformer, in 
the case of the 30-amperc'-lwur cell used in 
the previous example, assuming a secondary 
voltage of I 0, would be I 0 x 4 · 25 watts pet' 
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!,our, that is, 382 · 5 watt hours or · 328 unit,~ 
irt Uw nine hours which at fourpencc per 
unit would cost only I·u pence. 

Tmnsformers of this type can be purchased 
at a reasonable price, and the Nodon Valve 
can be made up quite cheaply by using stone­
ware jam jars as containers, the ammonium 
phosphate being obtained of any chemist .. 
An ammeter shQuld he fitted as shown in 
Fig. 2, together with an adjustable rheostat 
to regulate the current as required. 

'l'he amateur who proposes to chargE 
cells at home would be well advised, how. 
ever, to consult the local electrician, to 
ensure that anything that is done is carried 
out in accordance with the Local Supply 
Authorities Regulations. 
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Two 
Symbols 

\\1H'n these hvo symbiJls ~pear in conjunction on a 
Broadcasting Recerver, ·no imther recommendation i:i 
necessary. Tile .one ogigmnes that tkc instrument ha3 
been approved by the Postmaster-General. The other 
tells you that the greate>t JJrains in Wireless have directed 
its manufacture. Look for both. signs always. You will 

fmd them only on 

The Triumph of the Master , Mind, 

' Your local dealer can supply you. In case or difficulty apply to : 

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED 
(MARCONIPHONE DEPARTMENT), MARCONI HOUSE, STRAND, LONDON, W.C. 2. 

•llflllllllllllllllllllll I I I 11111111 

WIRELESS COMPONENTS 
Because they so admirably meet the requirements of 
Wireless Amateurs, Fuller's Components have won 
World-wide recognition. Every part, large or small, is 
a perfect combination of highly skilled mechanical 
construction, first-class quality and up-to-date design. 
Our daily output is enormous and prices are always 
the lowest possible. Moreover, every:part sold carries 

our rigid guarantee of satisfaction. 

r---SPECIALISTS IN THE MANUFACTURE OF---, 

Patent Block Accumu­
lators, L.T. & H.T. 
specially designed 
for Wireless work. 

Standard Plate type 
Batteries of every 
description, 

Block Condensors. 

Lead-in h>sulators. 

Filament Resistances. 

lntervalve & Phone 
Transformers. 

Valve Holders. 

'Etc., etc. 

Aflk ;your lo~ul dealer or <rrite 118 fur illustrated Prier Li.1!s: 
EJealers wlw are not fully 81ocked "lwuld write as at once. 

FUU.Bt'S UNITED ELF.CTI.IC WORKS, Llll., 
WOOtDl.AND WO'RKS, CHADWELL HE-ATH, ESSEX. 

1\Ianufacturers fur the Admiralty, Air 
Ministry & Wm· Office for Wireless lVork. 

Telephone: fiford 1200 (6 lines). Telegrams: "Fuller, Chadwoll Heath." 

·mtmtnftflRmtnnttttHmtnnmnnmumJnHffnntmmnnnmurmnmllllnr 

Can I help y:;u ? 

I will give you £50 
if I fail lo produce over 7,000 testi­
monials lrom others I bave helped to 

A Successful Career: 
~,ours io Success 

We teach by- POST. 

. AlWICE NEE . 
j Most lllodera.te ;Charges ~ 
: Payable Monthly. : 
: .; .............................. ····· ~ 

Learn a trade or :Professicm. 

Every man is tlte architect .af .his own fortune ? 
W.rite fur one of our FREE.BOOKLETS on any of the following subjects : 

Architect..,.alli>rawing} ·Engineerina: Pattern Making 
Building Con.ak:uction Foundry Wo•k s..Jesmanship 
·clerk ofW.,rk'sDuties 'Internal Comb. Engines Sanitation 
Aviati·on Marine Engineering Shipbuilding 
Boiler Engineerinz Mathematics Structural Engineering 
Boiler Makiwr Matriculatio11 SurveYinlr & Levelling 
Chemistry Meta:llurgy Telegraphy & Tek· 
Civil Engineecillll" Mining phony 
Concrete and Steel Mine Surveyicg Wireless Telegraphy 
Draughtsmanship Motor Engineering Special ,Course for 
Electricity Naval Architecture l\.mlreutillu 
WE SPECIAMSE IN ALL ·EXAMS, WtRELESS, 'ELECTRICilW, 

P.M.G., C.G.I.. l\.M.I.E.E.. and BtC;D. 
•lf•you nYc preparing .for any€xam.askour advice. All parlicularcs·freeuf:char~~e 
Parents should seek our advice 'for 
their sons. 1f ynu are interested 
in any of the subjects mentioned 
above, write, naming the subject~ 
and we will send you our FREE 
BOOKLET. Please state your age. 

Courses U~~>ciallY cam bined 
to. meet ·&D requiremente. 
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The 

Year Book 
of Wireless 
Telegraphy & 

Telephony · 

EDITION--• 
Pri~e 6/· net 

Demy 8vo. -· 1923 

For 

Post 6/9 free 
864 Pnges 

EXPERIMENTERS, AMATEURS 
ALL ''LISTENERS-IN." 

As a result of the tremendous demand for the Year Book, 
we have decided to issue a special edition for Experi­

menting Amateurs apart from the complete edition 
usually published. The new edition will 

contain all the information given in the 
complete work with the exception 

of matter of sole interest · to 
C o m mer c i a I Coin pan i e s. 

& 

fill you want to know the Year Book • 
lS 

• zn 
including: 

Directory of over 450 Amateur and 
Experimental Stations; Laws and Regula· 

tions go~erning Experimental, Amateur and 
Broadcast Wireless ; Call Letters of over 16,ooo Air, 

Land and Ship. Wireless Stations of the World ; Sixty-four 
Pages of Maps in Two Colours, showing position of all known 

Land Stations, indicating whether Direction-Finding, Broadcasting, 
Public or Official ; Complete History of Wireless from its Birth to Date, 

with full details of Progress made in 1922 ; Meteorological Section, showing· 
all Regular Transmissions of Hydrographic, Meteorological and Time Signals, 

with detailed explanation of the Codes used and their Meanings; Uoeful Data Section; 
Dictionary of Wireless Terms in Fiv~ Languages, Tables and Formuh£ for \\'ireless Calcu­

lations, Graphical Symbols for Radio Diagrams; Classified Traders' Directory for the benefit 
of Purchasers of Component Parts, etc.; Full Morse Code,. International and Continental, etc., etc 

Obtainable of all Booksellers. Our Stand No. 7, Wireless Gallery, "Daily Mail" 
Ideal Home Exhibition, OLYMPIA, or direct from 

Th W•· I p Ltd Dept. P.W. . . . e . I re ess ress 12-13, Henri'3tta Street, 
• London, W.G.2. 
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A SIMPLE WIRELESS RECORDER. 
By Prof. M. DAISOMONT, 

THE essential feature of the recorder 
is as follows. A thin blade of soft 
iron-plate hangs In the strong mag-. 

netic field of a polarised electro-magnet, and 
vibrates synchronously with the variations 
of the current c-irGulati:ng in bobbins 
of the electro-magnet. As the vibrations of 
the small iron blade have a certain ampli­
tude, a contact existing on it can be modi­
fied by the vibrations, and a strong relay 
of any type, or the recorder directly, can 
be operated by the current of a distinct 
electric circuit interrupted or established by 
the vibrating blade. As now the variations 
of the first current in the bobbins of the 
electro-magnet are determined by the 
Morse signals, the vibrations of the blade 
will fo~ow the same vibratory motion, and, 
as a natural consequence, the stronger relay, 
or the · writ,ing sty lo or pen, will directly 
transfer the signals on to the paper. · 

The stronger relay and the writing device 
are by no means a special feature of our 
recorder. Any strong and rapid relay and 
any writing device both moved by an elec­
tro-magnet of the "electric bell " type will 
do. The paper can be in the shape of a long 
tape moved by a clockwork or a small 
electro-motor, or a sheet of paper on a cy­
linder, turning with a helicoidatmovement. 

Suspended Vibrator. 
It was comparatively easy to find a 

Jlola.rised electro-magnet. We took a heavy 
German trench telephone, and, removing 
the magnet, we wound it- to 1,000 ohms 
instead of 200, and fixed it on a board. 
Flexible wire, taken to a plug, was· fixed to 
the terminals of the bobbins, to lead in the. 
varying current' coming from the receiving 
set (Fig. 1 ). 

-The more delicate piece was the vibrating 

blade and its suspension. This was the man­
ner of its construction. Out of a tin box that 
had contained a typewriter ribbon we cut 
a square piece just the size of the two poles 
of the electro-magnet. Just in the centre 
of the blade a very small piece of platinum 
(found in a German trench microphone set) 
was soldered; then two 10-in. copper wires 
were soldered to the blade, and running 
parallel to each other, were fixed with eye­
lets for the suspension (Fig. 2). 

The vibrating system was suspended in 
such a way that, on the left, the wires could 
be tightened by means of a nut and a screw ; 
on the right were arranged two_ screws to 
lower the whole as near as possible to the 
electro'magnet, but without touching it. A 
copper wire, soldered to the metal part on 

the right, made electric connection with the 
vibra~ing blade possible (Fig. 3). 

Above this vibrating blade a micrometric 
screw with a platinum point was fixed to 
enable very fine contact to be obtained. 
Another wire fixed to the metal support of 
this screw made it possible to have an 

. electric current circulating from the screw 
to the blade, and to interrupt it when the 
latter was vibrating. 

ijigh Speed Work. 
When the electro-magnet is connected in 

the right way to the receiving set, and when 
the current in the bobbins is varied by the 
strong M?rse signals, the vibrating ~lade 
makes or mtcrmpts the contact to the miCro­
meter screw. The recorder being directly 
in circuit, or by means of a stron_ger relay, 
will bring the signals on to the paper, if it is 
so constructed that it can mechanicallv 
follow the speed of the transmission. If we iJ 
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made, the recording system just described 
can record up to lOO words per minute. 

Four small rubber heels should be placed 
under the corners of the board bearing the 
vibrating system to prevent trouble from 
mechanical vibrations. Further, trouble 
due to sparking in the relays can be avoided 
by the ehoice of just the necessary current 
to actuate the mechanism and by connecting 
fixed condensers across the contacts. These 
c_ondensers are easily made of tinfoil and 
waxed paper, and should have a capacity of 
about 2 mfds. 

!TESTING H.T. BA;TERIES., 

THE following piece or apparatus will 
be found very useful for testing H.T. 
batteries of the 15-volt type, now so 

much in use. In fact, similar apparatus 
may be made for testing any voltage. 

The necessary articles are four " flash­
lamp" bulbs, a piece of wood 4! in. by 1! in. 
by i in., a piece of tinned copper wire, and 
two small terminals. 

Take the piece of wood and draw a line 
down the centre as in Fig. 1, and drill 
four i in. holes l in. from each end and! in. 
apart. Between each of these holes drill a 
small one, about ! in. or so, also a hole at 
each end to take the terminals. 

Next, fasten a piece of wire to each 
lamp just below the bulb and around the 
brass by passing it around and twisting it ; 
or, if preferred, this may be soldered. Now 
press each lamp into the ~ in. holes. ~ 

I~ r-------...;"::;'G:;;·'::..· ____ ..;... __ ..,; 

The wire from the first lamp should be 
passed under the nearest terminal, the 
wire from the second lamp through the 
small hole a.nd soldered to the base of the 
first lamp. Fix the third and fourth lamps, 
pass the wire through their respective holes, 
and solder to the second and third lamp 
respectively. A short wire must also be 
soldered to the bottom of the fourth lamp 
and taken under the screw or nut of the 
other terminal·(see Fig. 2). 

The bulbs are now connected in series. 
Bv connecting two leads to the terminals, 

. . and touching them for a second on each of 
the lugs of the 15-volt unit, each lamp 
should light up brilliantly if the battery is 
in good condition. -

A PHONE HOLDER. 

IF your set is sufficiently near a broad. 
casting station to obtain a good volume 
of sound, the usual pair of phones may 

be split up, making one pair do for two 
people. As something is required to hold 
each earpiece comfortably, the following 
can be easily made up. 

Purchase an ordinary boxwood chisel· 
handle from the local ironmonger's (cost, 
about 4!d.), and th~n cut a piece of brass 
(about t in. thick)! in. wide and 3 in. long. 
Cut a: slot in the centre and shape the 
bottom half so that it can be easily driven 
into the handle. The bolt and nut taken 
from the- phones will be used to fasten 
the holder to the earpiece. 

SLOT FOR BOLT & NUT 
IIEMOV(D FROM PHONE 

= 
i HOLDER COMPLETE 

TO AMATEURS 
If you have made an original 
or particularly- useful piece of 
apparatus, send a short descrip­
tive article to "P.W." If 
accepted, it will be paid for at 

our usual rates. 
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~ A "PHASE" OF WIRELESS. 
! 

By SiP K. D• MACKENZIE, Bt .. 

" 1.\ THAT'~ the least I need spend; on 
. YV this blessed wii·eless ? I've no 

spare cash· to ehuck away on· such 
foolishness. How far will five bob go.? " 
Thus my old friend Samkins a few months 
ago. 

"Not far, I'm afmid. It hmm't quite come 
to that yet," I replied laugliingly. " But if 
you're ga.me to spring ac tenner or oo, I' Il tJalro 
you where you1U get good value fO.r your 
money, and: something wor.th· luwing ; but 
nothing very ei!Wom.te, of course. How'll 
that do?" 

,., What !' A tenner ? Good heavens ! 
Can't l get! anything for less than that ? " 

" Of course you. can, but you'd better 
come along and· sec and hear for yourself. 
It'll' interest you, anyway, to have a look at 
the t•hings, and: :you can see; then, what y!lu 
care to spend on !Jhem." 

"..Ml right,-" he. answered grudgingly, 
"I suppose I'd better, or I'll never get any· 
peace from the family. But I'm not going 
to- ~nd. a-- penny moFe than I -ean· helfJl 
an:vwav.'' .. 

'i: know Sa!llkins 9f qlcL. He's _like that. 
A very goOd fellow at heart, and really . 
geqerous, liut" queer-tempered· at" times 
and rather easily upset. "Li\·er," perhaps-, 
I suppose, like many of us. Anyway, 1 took 
him along to a firm I deal with, !mowing. he 
would be sacfe enough. wjth them.,. and get 
his money's worth for wha,tever he bought .. 

When Samkins saw all. the beautifull;y: 
got up apparatus and. instruments of all 
kinds, ~oth crystaJ and valve receiving set~. 
in their highly polished mahogany cases and 
eJ>onite panels, witli all the br-ightly 
burnished and lacquered brasS' fittings; he 
gl,it quite excited and eager, especially wJwn 
the as:tistant, who' explained things to him, 
switched on a loud speaker, !J,nd we heard a 
band playing at. the broadcasting station, 
tlie music being so distinct and clear that 
one would almost Jiaye thought it was in the . 
same ruam .. 

Spick and Span. 
I had at last to actually curb his eagero 

ness to buy the things I knew would be 
quite beyond hiR1, and. a. sheer waste of 
money to start with, knowing, as he did, 
nothing of radio. So I only let Sarnkins 
gc't what he and his boy would be able to 
manage easily, and a book on wi!·eless 
called " How to Become a 'Vireless Wizard 
in: a Week," and we Ieft the shop, he as 
p!t>ased as Punch, and in a very different 
fr~me of mind from that in which I had met 
hiin. I thought to-m!:self as \¥e parted~ with­
many grateful thanks on his part, that 
precious little amusement would' his l5oy get 
from handling that set so· long as his father 
was about. 

•· You'll have tu get a licence, yo~1 know," 
I reminded him; on parting, " and by the 
time you've gGt it your aerial will be fi:red 
up. Good luck, old man; I'll look in in a 
d.ay or so to see how you are getting along." 

It was not till about a month later that 
I was able· to call and see Samkirrs to find 
out how he was getting Gn with his new toy 
and I often wondered how he had taken.to it, 

and whether, his opinion· of broadGasting 
had ch!RlgetL. 

When I reached his house one Sa-turday 
aftemoon I noticed' a fine aerial' stretched 
from a pole fixed• to the side of his- house, the 
other end. blling supported by a beautiful 
seventy-foGt iron• mast smmding,in the> corner 
of the· grounds at the bac-k ; everything very 
spick and span. · 

Catching the" Fever." 
" Hallo ! He's been going it r·,. I thought 

to myself. " Fie didn't buy that when· we 
were together that day, :rrn·sure." It was 
quite another Samkins who greeted me at 

·the ftont dour,. a very much more cheery 
body. 

. " My dear fellow, I am glad to see you ! " 
he exclaimed; aR we shook hand!>. " rvA 
been wondering ever so. long when you'd 
comf". I've got such a lot to show you now. 
By Jo:v.e! You a.m a.coJwmter, you've been 
a complete tram:J'onner of all of us here ! 

The otrerator is tnning.incolf a, typical Telefnnllen 
Receiver. A change over switch at the back 

oonneots the anial to-Mu~ tzansmitt~r. 

I t-hought I had. some eapacit.y for per·maa­
bility, but Jam me if your power· for over­
coming my spscific resistance hasn't com­
plet-ely talren away all the impedance and 

· reluctance I had when I met you that day ! 
Gad·! I'm a colterer to radio now, and no 
mistake! 1 feel sure thast all the resislance I 
showed- that day when I met you was only 
a loose coupler after all, entirely due to the 
frequency o£ my general worries and 
bothers;" 

" I sav old man " I cried out " by gad 
you've c~a'ught it b~ly. A regul~r attack of 
' radioitis/ it seems to me .. Has the boy got 
the fever, too ? " . 

'· 011, Henry! Yes, he's as keen as I a.m, 
and,. what's more; the firs-t skin effect has 
entirely gone fr,'Om all of us, so that the 
tuning between us all here now is perfe.ct. 
A reguliU' case of induciiM, I assure ;you. 

Let,.s swz?ck over to tlie library, where all tlre 
i.hlng<~ are. I'll lead i11," and I followed hL . 
into what. usl!d _to, be hiil old s1.mctum, but 
now was evidently the haunt of the whok 
hotlliehoid.. 

"Yes, as I was saying," he continueir 
"Henry, as the unit of inductance, natural!~ 
infected me ; I gave it to. the wife, and hir 
mother evidently caught it from he.c, owing. 
to· the audihle j'requenq1 of he!) e:x;prel!Sions 
of delight. By Jo>;:e ! . By now ita quantity is 
quite beyond the pvwer of any· rect~Jier OO• 
act as a chaliing coil on a.ny of ns ! Even the 
cook has got a pha.se of it; and- ca.lis liom: a-. 
gravy condenser when she mres it as a. 
thickener,. and· told: the wire her wages mru>t 
be· raised owing 11o her increased capacity as 
ac cook!" 

Quite a Brainwa.ve. 
What a change had come Gver dear old 

Srunkins ! I found- he had got a very much 
more elaborate set than what he had· bouuhb 
that day with me ; evidently his " terrnL~' " 
had been multiplied several times to satisfy 
his keenness for wireless, a matter he hail 
looked upon then with contempt and 
disdain. His son FI~nry wa.s busily engaged 
listening. to some ships signalling from 
somewhere,. and told me he liad quite gt~t a. 
grip of Morse by now, and could read fifteen 
words a minute easily ;. a sharp· boy, I could. 
not help thinking. 

. "Sit down, old fellow, and' light up," said: 
Samkins, as he offered me a cigar. " Henry 
and I have been puzzling how on earth the 
name ' Henr-;Y ' should have been given to a.. 
unit. Who was that particular 'Henry,' 
what was his surname ? I'm jwmmed if I 
l\now ! If .the 11-u.it of inductance_ is· called a. 
'Henry,' why shouidn't that of' aJlowance ' 
or' impedance' be_ called a' Bob~ 1 I atlow 
Henry so many ' bob ' a week, and he is often 
impeded from getting what he wants because 
he hasn't enough- of them. 

" It. strikes me, too, that ~Harry ' would 
be a very appl'Opriate name for the unit of 
' interference ' ; we're all ' harried ' more or 
less by someone's siJJ.y intmjerence ! And 
' Dickey.' as the unit for oscillation or 
8lability ; what's wrong with that ? The 
tinancial situation in Europe is decidedly 
' megadick~y ' at present. What ? How does 
it strike you ? " 

" Quite a brain-wave, old boy," I replied. 
" I don't see -why your idea shouldn't be 
extended, though I wouldn't keep to male· 
names only, as some qualities are decidedly 
feminine in nature. ' High frequency 
resistance,' £01: instance. You. might call that 
a 'Polly,' that word having something to' 
do with ' many,' and a parrot generally 
re&ists- when you want to stroke it ! Any 
female name would do for the unit of ' group 
frequency,' as at mothers' meetings women 
with all names attend. 

" Your idea seems worth thinking out. 
However, you mi~t add 'Bill' to your list 
as the unit for rclnctance,' for the man 
who pays his bills with ' microbill ' c(!lerity 
is indeed a ' rara- avis.' But, my dear old 
fellow, don't let this new phase get too big a 
hold of you ; be an alternator now and thcni 
for a change, and restrain' the natural 
frequency of your thoughts from running in 
one direction only. 

" Let me ask you something-a silly 
riddle: Who wasMB.Coney? Give it up.t 
Why, Ole Brer Rabbit's wife, of course ! 
See:? Now I must really be off, or '·shunt; 
as you would say. I'll look in aga-in ooon, 
and see how you are gettinl! on."· 
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A NEW LATTICE-WORJ( 
WIRELESS MAST 

............................................................... 
How the ma.st i.s raised. The 

10-Jt . .sections being placed. 

OF SPECIAL INTEREST TO 
WIRELESS CLUB SECRETARIES. 

Of Creosoted wood. Strong 
and Light. In 1 0 ft. sections, 
easily handled by only one 
man. Simple to erect and 
transport. Weatherproof. 
Registered at Patent Office 
under No. 692,594. 

Heights Supplied:-· 
50ft. £4-10-0 
toft. £6- 2-6 
70 ft. £7- 0 - 0 

Carriage Forward. 

Write for {ur:her particula:·s to-

HOBBIES LTD. 
WIRELESS MAST DEPT. 
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''LISTEN IN" TO THESE BOOKS. 
. ' 

They will tell 
Practical Lessons in Meta.l Turning. EY 

Perciva.l Marsha.ll. C.I.liE:Ch. E. 'Ihe be~t instruc­
tion book on the la~he for young engmeers and 
amateur mechanics; wlth 220 ori_ginal illustrations; 
210 pages. Price 3-B.; _pest free 3s.· 3d. 

The A.B.C. of Dynamo Design. By A.. H. 
A-rery. A.I.E.E. Clearly explains the principles of 
a dynamo and how to calculate sizes and windings 
~fo:~chJ~~~8; 3v8i.tJ1 g0u8~_Irf~~s ::.si~~~ alUl 70 illustra· 

Electric Clocks· a.n.;:l Chimes. Gives comp!ete 
instructions for the -making -of successful electric&\ 
timepieces, synchronised clock Elystems and chiming 
~cl6d~\sr;osl5ge~a!;~· 9~~er 150 illustrations. Price 

Electrical Appara~us Ma.king. By A. V. 
Ba11hatchet. ·A splenQid book for the home or school 
workshop. showing how to construct a useful set of 
ap~aratus for experimental and educational purposes; 
ful1y illustrated with drawings and photographs. 
Price 3s.; post free 3s. 4d. 

More' Electrical ApparatUs Making. By A. 
V. Ballhatchet. A ('Orupanion volume to '' Electrical 
Apparatus Making. • • Further examples of €XPCI l· 
mental apparatus. some of a -slightl.v advanc<-d 
nature. Fully illustrated. Price 3s.; post free 3s. 4d. 

Maintenance and Repair of Electrical 
Measuring Instruments. By 11. G. Yarr'3ll. 
Explains the principles of operation of all Types of. 
Jn~;truments. Well illustrated. Price 2s. 6d.; post 
free 2s. 9d. · 

Enginering Ma-thematics Simply Ex· 
~:;:~~~~·app~e'nli~es~St~~~~~.o~.nd :ng~~~~~:.id ~~,fct~ 
2s. 6d.; poflt free 2s. 9d. 

Bih6ha':.e~~n~~~~h.Cl~~~~M~~. trew:\'110ift~~f;'a~:d 
~~tc~s}~~~l~~~e ll~~ta.lJr!!kits~ Wd.microscop~cal woFk .. 

Practica1 Motor Car Repairing. By E. W. 
Walford. A handbook for mot.or.sar owners and 
driYers: illustrated. Price ls. 6d.: post free ls. 9d. 

Petrol Mot~rs Simply Explained. By T .. H. 
Hawler. (Rev1sed by E. W. Walford.) Descnbcs 
the pnnciples on which petrol motors work, aiJd the 

From all Booksellers or post free as above from 

PERCIYAL ·MARSH ALL & CO., 66P, F ARRINCDON ST., LONDON, E.C.4. 
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WIRELESS CLUB ~REPORTS. The- S.tratlord-an-Ac;~n and Distrtet I!Mh 
Society. 
Tl~ four-teenth g,-ene.ral n1eeti11t! of tlte nbo,·.~ .. 

The Editor will. be pleased to publish coucise reBQiis of meetmgs of Wimless clubs and 
associations, l!tlerving the right' to curt'ait the ·report it necessary. Ran. secretaries are 
reminded that r~ should be sent in as soon afteu meeting as. possible. Reports sent 
in cannot appear in this paper in less than ten days. after. reCeit!t of same. An Asterisk 

SOC'iety was !teld on :\Ionday, Febrnan· l~tl., 
at l1endquartors, with Uir. F. A:. ~Jenth of'Cup_,-itJ!!;: 
th~ dwir. After the business arising fr01n th+~' 
previous tneeting had been denlt with. it wn..; 
announced that tiJP president, Capt. H. (' . .1. 
A.·R.-\Yest. R.X .. irn·:_ted rnernbers to ,-i~it lli.~ 
reside-nee at Al.sc·ot Park to inspect tlu--, 
('XJlf'riinental .station tl.tf're. The nPxt itetn on 
t!oe asemia was a talk by l\1r. 8-leath on t!:·• 
Single \'"alve Hec•tifying Pane]~· and the lecturr•!' 
dealt in a ~iti1ple and concise mannPr with tl1o1 
parts rerptirerl awl theit' funetion. Ii::t=•f•n 
interest \vas shown when the n1atter c·f 
reactHnce was I n'Ought. up, and the ca1.1ee of 
re.rnfliation wns C'Xplained. A ,·ery snrre~~f1.1 
eyening was corwl11ded by switehing on t ho 
dub r;et and listeuing to the close of 5 1 T" 

denotes afllliatlon with the Raliia Seeie~ of Gt.eat Britajn. 

Th!e T~ttenltam Wireless Soeiety. 
The d1inf feature of this meeting was a very 

<'Jteellent lecture by t.he chairman, !\fr. F. A. 
Btmrne, on the subject of ".J::'rystal Detectors." 

1\Ir. Bourne not only fully explained the 
theoretical side of the quest.ion, but also fully 
<'xplained the construction of a crvstal set that 
everyone could make for themseives. 

Presentations were made to the society of 
" crystal set, set of coils and coil holder, and a 
battery of accumulators. It is hoped sltortly 
to give a demonstration on wireless subjects 
fot' the benefit of the local publrc. 

Prospective mornbers should apply to tf1e 
hon. sec. Mr. R. A. Barker, "'o· 22, Broad­
wa.ter Road, Tottenharn, N.l7, for full par· 
tieulars. 

Swansea and District Radio Experimental 
Society. 
A very succes~ful meetin~ of the above aocieLy 

was held at their headqwirters, the Y.M.c.A:, 
reeen.tly, when a very interestin~ lecture anrl 
den:1onstration was given by D.· \V. Waiters, 
-"IKI·• of Gowetlton. 

H.a.ving· had permission ll:cnn the Postmastur­
Gene!lSl\ an. aerial was erocrted, and a wimlC.ss 
reo.eiving set w.as. ill.Stllllied; which was 1180d. by 
ths lesturer 1JQ ·-~!lmonstr:aOO his- lect.ure, en­
tiD!edc "El!inta on Tuning;" a •·ery appropr<at.e 
leet.ure at a timl\l whon Swansea is expedencing 
a e.-siderahle amount of interferences· !Torn 
lolla!i'ama.teum. 

The prcsidont of the soriety,. Capt. I··f.t.•gh 
Vi\rian, ?ccupied, the chair,. and_ gave· a very 
cncouragmg address as to the prospects of " 
very brigHt. future for the society. ' 

Later in tl\e evening, Continental teJephO!JY 
WM listened to on a loud speaker. · 

'l'he society has " verr interestit;g programrno 
fon· the season, !Jlld all mtt>rested m wireless are 
invited to join. 

.Hbn. sec., .&Ierhert T. Morgan, 21&, Oxfor•i• 
Stooet. ~ 

Tha llford and' District Radio !ociety. 
A meeting was held recent!~ at. head· 

qu!lllters, St. Mary's Hall, .flford. Mr. J, E. 
Kiakless, li.M., LE.E., was in the-chair. 

llil'. 11~. S· Graver gave a very interesting 
lecture on Elementary Eleetro-Statics." The 
characteristic- curves of two valves were also 
plotted and Mr. Grover explained the· oractical 
uses to which such data could be put. ' 

: :&on. seC., A·. E. Gregory, 77~ Ii1Jedi\;e Road, 
ForPst Gate, E. 7. -

Sutton and District Wireless Society.* 
1\Ieetings are held on tire s~cond and fomth 

\VNlne"dn~·s iu the montl• at 8 p.m. at the 
Adult School, Benhill Avenue, Sutton (near 
tram t.erminus). All those interested in radio 
work in tbe distriet are invit.ed to join. E\·ery 
effort ;, made to ·ensme t-hat the Aoeif>tv will be 
" r<>al benefit to it." m<>mhers. There '·are new 
about .forty members, but there is plenty of 
room few more, so please come· along and help 
make the society a compl,te· •mccess. 

At the meeting held· on Wech;.esday, February 
1-4tll, a lw·ttu·e was gi\'en l)y Mr. Bent1ev, of 
i\Ie,,r,, Dickie & Co., on tlm care of accumulators. 
Komr of the latest. types of accumulators \\>'et'e 
t>xhib;ted, together with sec•tlons <>f plates, an•i 
a very fnteresting di"eu.ssion iollowed; The 
in1portant q_uoot.1ou of oharging was deuJt witll, 
and Me"rs, Biclde & Co. have a svstem of 
eollceting, charginf', and deli,·erin6 w.bicl·o.should 
go a long way towa.,ds .solving the problem of 
v.alve current supply. The lecturer was 
accorded a hearty vote of thanks, and tl:o 
mee-ting cle;;ed at 10,15 p.rn. 

Hon. sec., E. A. PywcJI, Stanley Lodge, Rose· 
hery Road, Chemn, Sm-rey. 

llhe Streatham Radio" Society.* 
The first annual dinner and· wireless ~oncert 

of the Rhov,e·soeiety took place at t-he Telegraph 
Hbtcl, Brixton Rill, on the 14th inst.. 

(h"er fifty membprg and· visitors were praeent. 
including. a large 1mrnher of ladies.. A lnrge 
uuoount of work ha.d' been ~ut in prio~ to the 
llo<'eting by the committee in the erection of a 
set for the evening, but owing to the short time 
at tlu>ir diSf!esaJ, and· t•he fact .. that an indvor 
aerial under a metal t>oof had to be used, the 
results obtained left rnudo to be desirerl: How· 
f'Ver,. ulenty of IO<:al talent was av.ailable, and 
ti1e evening proceeded meo·rily enough. 
.. The dinner c_ame to " close, after a very 
mt<rrest.mg e~renm~, af: I 1'.15· p.m. · 

The next general meetinl! of the abon> soeic! v 
will he loEld' at the headquarters. 3:1, f>treatlmt;t 
Hill, on ~larch 14tlc, wlmn Mr. A. G .. King will 
gi,·e a lantern lecture. 

Intending members (ho!h sex<>s) n.re itn"iter.l 
to ask for particular" from the !Jon. seu .• Mr. 
N.(', Xewton, 5,, Pendennis RGad~ s-.,~ .... l6; or, 
in hi~ absence, the u&~istant, ~e., Mr. A. G. 
Wood, 9-3, Cpper Tulse Hill, S.W.2. 

Concert.. · 
Hon. Bee-., E. W. Knight, 11, Park R"a•.l, 

Stret.ford-.upon ·Avon. 

Bk!~ aniL D!Mct W!r&lest!Dsieey.* 
A general. meeting of the society wa& held OA 

llio»day, .Jannary llt!o, at whieh Dr . . J. n; 
Whitfielcl presided. Following the meeting, 

• Mr .. J. C. Crovsclale. of the Leeds anc! Distri1·t. 
Amatenr \Yir~les,; Soc-iety, was c:tilecl upon t··, 
fdve bis lcctnre on the "Arrnstrong f)upPr· 
R~_generative Circuit." The lerturer descrihf'1l. 
the .. aetion of the ordinarv reQ'enorati\·e ein:ui t·. 
and showed how l\Iajor • Ar1~1strong Larl sw. 
ceeded in utilising the maximum amplificatinn 
of the valve i..Jv means of his new circuit. ]}h. 
Croysdale then gan' some useful· values for tloo 
components utilised in this- circuit,. which '"' 
had found, from experience. to give the i..JP4 
I10Sillts. 'I'he·leoturer then gaw.e a de:monstmtiou 
of the circuit on a three-val\1e set of hiH own 
eonstr.\.tction. Aft<'r a. litt:le pat1ent tunin~·. 
l\fnnehester was recei~:ed s-trong enough t.o 
operate a loud spenlter, with neithe1• aerial nnr 
cat·t.h connPcted, nor m.ren· the orthodox fr.:unn.. 

On 1\Ionday, February 5th, an enjoyat.l•> 
eTening wa,.;; 13pent listening to the broadca':!hn,.:t 
prograuunes on a Gecophone receiver a.nd. loud 
speaker kindly lent by ;\lessrs. Francis Law. Ltd. 
The deuoonsfration was undl>rtaken hv ~rr-. 
Francis Law and Mr. Lvnn, of the ekneml" 
Electric Co., Ltd., of Leed·;.. 

H.en1. FiOO., E. Stanley Debsen," borne-Ho~tse.'"· 
Richmond Place,, Ukley. 

The Forest Gate f.M.C . .It. Amateur Radi.., 
Society. 
The abo''" soC'iety ha"< heen f.ol'fned, with 

lteadquarter~ at t.he Y.l\I.C'.A., \\'oodg!'ft>lo!! ... 
Road. Forest Gate, E. 7. 1\Ieetin!! ni~rbt8-
Tuesdave. \Yecflw,clays, and Thoirsrta'ys-. " 

Intending rnemberH arE' in"ited to any of tl•a. 
ahoYe rn£>etings. 

F .. ll particulars c-nn he obtainer!· of the hon. 
sec., T. W. Moorc, 911, Clnremont. E'...oatl, !;;. 't. 

YOUR WIRELESS OUTFIT COMPLE,TE. FOR c£.10 16s. 
Praetical 
Deui.ous~atiODs 
DailY, 5 te 
6.at p.m. 

fi'ODl1. the A.etual M:anufaclla'ers. 
VICTOR RADIOPHONE 0\JTm No. I. 

A LL you re<Iuire for ~~ning to-wireless wusie 
and· spee.ch, compnsmg-

(11) THE v;JCTOR RAD·IOPHONE, fltt.,<l wit.lt WU'io­
moter tuner· \l·it.h bevelled ebonite fleMe, ~ngr.a,vod ebon.i(..­
terminn.J board· show·ing method of- C(')flnrct,;ng· acrhtl, ~artJ1. 
H.T.-ancl L.T. bntt<·ric&, grid leak and eondenser, in ll:<nd•om<•ly" 
p@liSbed mahoh,'lln~' C'fl£P,\induding-phoacs.· 
(-!>) ACCESS01'11ES".~:lfnrconi val\·c,. 60-wtlt H:T. l>at.tt>rv. 
4.-\llllt acmuuuh•t.or, ~.OO!J·ohmso telcplwnes, 100· fet't. strallth_:.~ 
n.arial wire. . . · . · · . . · 
::!enlr by V•e Makl'!':', with instructions ·and guarantee, pacli~lt 
m wooden case.; for-

£10 lS.~ 
·IMPORTANT NOTICE. 

TJ1e " V1ctor" OutJlt is complete with all-necees'1ol'r acces,oriog. · 
'l'f.e sbonl.ddike hr-gnard p.~uxdlascrs against incomplete quob.· 
tlons at wlt:-tt appe~~t a!ji.rst'tu be more favourable prices. 
The aPWJ.ratlls ha.' br.cn nDi)roYe.d. by tbe G.J>.Q .. aml tb"' 

. price irwltldes -tile Jlliu<;oRf Li~;ence llt&y:tlty :m111Bl>itii!h Uro:vJ!· 
o..'Oiitlng ~yalt•·· , .:" _ : · , 

TilE MEDI·CAL SUPPLY ASSOCIATION, LTU.:.l67-1Ss" GYay~s bi-n Rd'., L-GNDON~ W.C.l. 
Tbe Largest X • Ray, Wireless, ami Electro • Medical Showro0n1s in the British Empire. 
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A few toOls and a copy of 
MODERN WIRELESS 

will give you most o·f 
your wireless apparatus 

UNDOUBTEDLY one of the 1:10st 
popufar features of Modern Wire­
less. is- its e~eHent Constructional: 

Articles. 

A very large proportion of those tal..-in,-; 
11rp Wireless want to build their own Set", 
!rooner or later ; therefore, every month 
Modern Wireless is de'Voting a big por­
tion of its space to articles describing_how 
Instruments and' Apparatus- can be made 
at home with the aid of a few inexpensive 
tools. 

••••~~:••········· • 
NOW ON• • • 

• SALE-MAKE SURE• 
•oF YOUR copy•· • • 

TO.DAY~ • • • • . . . . . . . . . . . . . . . ~ 

But no article is published which is 11ot 
essentially practicable. EHry instru­
ment m.ust::work, and work well, bl"fOl·c· 
its description appears in our page~. 

In this way the experimenter i~ ."af .. ·­
guardccl against making uode~s l1 ppH- · 
at us. 

Edited by ,Tohn Scott-'l'aggnrt. F .lust .P., 
assisted by E. Redpt th and: a fully 
qualified staff. Sold by all booksellers 
and newsagents, or. ls." 3d. (post fre(;; 
from publishers Look for its colourl'll 
cover (same as No. 1.) 
tjA..t our Stand No. 5 at the 

Ideal Home Exhihition WE' 

are s-howing a complPte 1 
:ran.· ge of all-om aatkoritatiHJ·. 
Wireless Books. Modern · 
Wireless also on sale. · ., · 

Jtltdia l'r~~. cr:ttt . 
---~-~-­PlioVWYX'<;Ol.£&T, UAAND, ~C.2. 
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-R A D I :0 T 0 R I A L 
All Editorial Communications to be addressed The Editor, POPULAR 
WIRELESS, The fleetway H~u~. Fa·rringdon Street, Lon-don, E.C.4. 

I think mtiSt of my readers will agree that 'tbb 
week's POPULAR WIRELESS is well worth 3d. 
Thousands of amateurs who will not be able to visit 
the " Daily Mail" Exhibition at Olympia will find in 
this number the first instalment of· a special review 
of the exhibits shown by Wireless Manufacturers. 
For the experimenter and student there is the first 
ol a series of articles by Sir Oliver Lodge which, I 
am snre, will cause considerable interest. 

I must say a word here co~~eerning our new Scientific 
Adviser. I am sure all my readers will be glad to 
bear that Sir Oliver Lodge has accepted this appoint­
ment, As one of the most brilliant scientists of tte 
day, . and one of the most advanced pioneers in radio 
work, Sir Oliver Lodge has certainly honoured 
POPULAR WIRELESS in accepting this appoint• 
ment. . 

This week's number also sees the commencement 
of a new cover scheme. I feel perfectly ·sure ·that 
99 per cent of my readers will prefer this new cov£~ 
to the old one. I should like to bear from readers oa 
this point, as I am always doing my. best tcl improve 
the appearance of the paper. . 

. THE EDITOR. 

Owing to the enormous number of· queries 
received daily from readers of POPULAR 
wIRE LESS, 1 have temporarily decid&d. 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 possi1Jie in order that 
the inininium ·of delay can be exercised ill answer-

. ing .queriea. Until .further. notice three questions 
from one rea~r will be the. limit for one letter. 
All questions should be addressed .to POPULAR 
wIRELESS. Queries , Department, Room 138, The 
Fleetway House, Farringdon _Street, London; E.C.4. 

Readers are requested to send the necesaar) 
postage for reply.. · 

'l'he Editor cle~ires to direct the attention 
of his readers tu the fact that, <IS 1uuch of 
the infonnation oiven in the columns of tlti.~ 
rmper is of a technical nature _and concerns 
tile mast recent deuloprnents m the lladw 
·u·orld, some of the arranoernents and 
specialities described may be the subject of 
Letter§ Patent, and the. amateur and trada 
~t·oulrl be u·ell adviud to obtain permission 
of the patentees to use the patents_ before 
doinr; so. 

A. T. I. (Bedf~rd).-I have a two-valve set, 
and cannot tune in London at all; but a friend 
of mine trj~ it the o~her d'/'Y and got it at 
once. Luse a three-coil holder. Why eannot 
1 ~et Lonoon ? • · 
· Your tuning Is probabLv at fault. If YQll have no 
switch for'" stand-by "and" t'ime," try the following. 
Dioconnect the secondary from the set, and connect 
up the set. to the primary coil, aerial, and earth, and 
tliQe in; When you have got the sht.ion tuned in 
properly, note the position on your condenser ,dial, 
and replace the secondary and old connectwns. 
'L'hen tune in the secondary coil, leaving the primary 
as it was. When you hear faint signals, vary both the 
condensers and the couplinf! between the coil3 until 
you obtain maximum strength. A "stand-by" 
s\\itrh merely obviates the necessity of changing the 
conneetions. 

* * * 
P. D. 1\I. (London).-! have a hertzite cryst.al 

set; and would like to improve it. Will a 
battery help ? If so; can I 'use a filament 
resistance as a potentiometer ? 

No, a battery will not noticeably assist you \\ith 
that type of crystal. In any case if a battery is used, 
and this should be with carborundum, not hertzite, 
a filament resistance is far too small a resistance. 
You need about 200·.300 ohms for the potentiometer, 
whereas a fllament resistance has only about 5 to 7 
bhms. 

* * * 
" EVLAV" (Plymouth).-Why do soft valves 

usually have a shorter life than hard ones? 
The reason why very soft valves have a short life 

compared with the harder type is this. When a soft 
valve is in action, the electrons flying off the filament 
keep on colliding with the residual. gas atoms, and of 
course the softer the valve the more atoms- there are, 
and more chances of collision are obtained. When, 
however, the electron has collided with the atom, the 
atom is to a certain extent burst. It loses -electrons 
which go on with the main electron stream, and thus 
help to increase the flow of plate current, which of 
COIIPSe gives us a sensitive detector. But the rest 
of the atom; h&.vlng lost some of its negative electrons, 
becomes positively charged. Thus it is naturally re· 
pelled by the positive anode, and attracted by the 
negative filament. This atom residue, or positive 
:'Ion," rushes o1f to the. filament. Therefore in a 
soft valve the filament is always being bombarded by 
a stream of positive " ions," and it is this steady and 
violent bombardment wbloh eventuallY. ljreaks the 
filament down. Iu a h!lfd valve the number of 
collisions with gas atoms Is very much less, and there· 
fore the bombardment of the filament by positive 
,. ions " is decreased, and the filament has a longer 
life. 

I'o1ntlar Wire less JV eekly, 1!1 arch "Jrd, .liJ~. 

"FRED" (Tottenham).-l\fy neighbour told 
me laughingly this morning that I " howled ·~ 
a lot the previous night, and as I do not use 
reaction, although I have an experimental 
licencl,), I thought it safe to bet him that I 
could not cause interference. Am I right ? 

Although. in the circumstances we are inclined to 
think that you were not guilty of the interference, 
such would be quite possible, even although you 
possessed no reaction coil or " artificial " arrange­
ments for regeneration in your circuit. Mr. Shaugh· 
nessy, O.B.E., detailed In an article that appeared in 
a recent number of POPULAR WIRELESS the Post 
Office test for regeneration and self oscillation caused 
by a grid-plate capacity in quite simple valve circuits, 
and therefore it is quite possible that your set, if not 
of an approved B,B.C. type, is capable of the same 
action. 

* * * 
G. L. P. (Dmham).-Why is it that in the 

case of a valve we are told that-the current flow~ 
from a negative point always to a positive 
point, whereas in all other electrical and wire­
less practice we are told that a current always 
flows from a positive point to a negativl'. 
Also, why is it, that in the case of vahe work 
it is said that the negative point has the most 
electrons and therefore electricity and the 
positive is the undercharged point whilst in all 
other practice the positive point is said to hold 
the most electricity ? Anyway, why is it that 

. the signs plus and minus are still used when 
obviously the negative or minus point is a plus 
quantity if we are to believe in the electron 
theory? 

To explain the phenomenon of the electron emission 
from a valve filament and the effects which are asso­
ciated with it, it is necessary to accept the theory 
that electron flow takes place from a negative. to a 
positive point, the former being that which holds the 
greater number of electrons, these being presumed to 
be negative particles of electricity. However, it need 
in no way confuse with former and other electrical prac· 
tice if the view is taken that simply because an elec· 
tron stream is passing from one point to another rela· 
tively there will be a current of electricity flowing in 
the opposite direction, i.e., from positive to negative. 
Take as a simple analogy two trains that have stopped 
at a station and you are in one of them: It doesn't 
matte: which of them moves first, bnt if you ar~ 
loo kin~ at the other train it will momentarily appear 
as th,ugh both tr;~ins are moving, the one in the 
opposite direction to the other. Call the electron 
stream the moving train and say that to all intents and 
purposes the current of electricity appears to flow in 
the other direction. Ballantine makes it a definite 
statement that " The stream of electrons to the plate 
constitutes an electric current; and since the charge 
conveyed is negative, the direction of the cu"ent is 
opposite to that in which the particles are moving." 
The italics are his. 

* * * 
P. C. L. (St. Albans).-What coils do you 

advise for different purposes ? 
Single layer cylindrical type of the well-known 

(Cqntinued on next page.) 

CARTWRIGHT'S SCIENTIFIC COMPONENTS. 
A COMPLETE RANGE WILL BE DISPLAYED AT 

STAND 23 
Manchester All-British Wireless Exhibition. 

••••••••• ••••••••• OUR CATALOGUE 
• • is brimful of absolute and dependable bargains that will 
1: HONEYCOMB INDUCTANCES. 1: appeal to all users. of Wireless. It contains keenest prices 
• • of everything from a terminal to a loud speaker. A charge 
: These world-famous Coils, manufactured : of fourpence is made to cover cost of postage, etc., which will 
• under De For est patents, combine Low • be refunded on receipt of your initial order, 
• S If C · d H" h F · h • SpeciGI Terms to the Trade. 
• e apacJty an Ig requency Wit a • J. L. C·ARTW.RIGHT & eo. 1: low absorption factor, and permit the 1: 
• transference to the Detector of the • (DEPT. P.l. • · f • Manufacturing Electrical and Radio En2inee:n, Phone: Cent.4209 • maximum amount o energy received. .• Works: -
• BERRY STREET. 24, LONDON ROAD, Crams: Plaaduram. 
• The whole of the inductance is used • MANCHESTER. Code: A.B.C.5tb. 

: throughout the complete range of wave• =·•••••W•h•JI•e•3a•!•e•.A•g•en•t•s•f•or•8•c•o•tl•a•nd•,•C•o•r•st•o•n•8•in11c•·a.i•r•&•Co•··· •4•7,•W•a•te•r•lo•o•8•t•rc•e•t,•G•I•as•g•o•w•, •••• 
: lengths. : 

• • ••••••••••••••••••••••••••••••• 



WIRELESS PARTS AT 
KEENEST PRICES! ! 

TO THE TRADE e.. AGE~TS. 

· The best and cheapest 
. house-for your purpose 

IS 

YOUNG'S 
(Dept. 15)' 

· 84, City Rd., London, E.C.l. 
A VISIT TO OUR WARE HOUSE 
(THE OLDEST METAL WAREHOUSE 
IN LONDON} WILL REPAY YO\Jc 

EXTRAORDINARY VALUE LV 
Condensers., Vanes, Knobs, Valve-INiders; 
Aerial Wire, Spacing Washers, Crystal 

' Defeet«n's; KDJfeSW!tehes; Hleostats, Coil­
Boldus, Termiuls, Screwed Rod,Sliders, 

ete;, ete; 

LET US QUOTE YOU. 
SATlSFACTlOH GUARANTEED. 

-PROMPT DEll VERY. 
TDMS CASH! 

Agelilsfol'the Ajax Anti-Re-Radiating U1tit. 

L. T. HALL, 
Electrical Engineer. 

18, LeldDgtoa Street. Goklea Sq1lare, W.1. 
...... : Ger. 4'13fl. 

French 4,000 ohms headphon;:s 19/- pair 
Stesoog +.OOG ohms , ,. tll- pair 
Various Coodenser parts: 'OOJ, 613 ; '00075.. 

~!3; ·ooos..l' 4-/3; ·ooo3, 2/9 ~ ·ooc.z, 2!3; 
·oco1, ::/- ; Vernier, I/9-

B.B:c. Cabinet CTystal Set 
Aerial Wire 
Sheet Ebonite •• 

· Write for Price List. 

37/6 
2/9 

3.9lb. 

RADIOTORIAL 
QUESTIONS AND ANSWERS. 

(lhmti1t'!led jrom page 1022.) 

solenoid pattern known as single and double slide, 
tapped cylinders, etc., ior all crystal work .. nd ior 
short wave or small ranges of valve work, basket coils 
for sbortwave valve work and the several forms of duo· 
later.U or honeycomb lattice, etc., type of coil for long 
wave valve work, By short wave we mean npto, say, 
800 or 90t} metres. 

* * * 
D. D. (Hull).-Js reaction, regeneration, 

self-oscillation, heterodyning, howling, etc .. 
all the same thing, or can a valve set do all 
sorts of different things in the way of inter­
fering with other receivers ? 

Generally spea.ldng, all those ternis are used to 
denote the regenerative effects of a circuit t!J.at tend 
to cause self oscillation, although the terms vary in 
their strict application. In practical, as opposed to 
absolutely and strictly accurate theoretical practice, 
" howling " is the audible note produced in the 
phones by tbe beterodyning of two eacillating cur· 
rents of different frequency, or the interaction be· 
tween transformers or other components of a set, 
whilst regeneration causing self-oscillation only will 
not be audible in the phones unless the self oscillation 
Is impressed or ll3s impressed upon it other oscilla·. 
tiona of dissimilar frequency. 

* * * 
·F. B. (Leyton).-What is an amplification 

factor ? 
The ratio between the plate voltage and grid 

,-oltage for COlll!tant plate current. 

.. "' * 
What is plate resistance ? 
Tbe rate at which the plate voltage ch11.nges with 

respect to the plate current. 

* * * 
E.D. (Bolt(lil).-ln experimenting could It 

vary the grid leak by drawing pencil lines 
along the top of the ebonite panel from the 
grid leg of the vatve. to the aerial terminal ? 

Yes, your idea I! perfectly som1d. You will find, 
however, tba.t it is apt to cause futnre trouble unl£-ss 
you either sb&Uae the lille wheD the eoueet; value llliil 
been d~termined or carefully ~m~se it il not required . 

* .. 
P. F. H. (1'\umstead.).-I 'Wish to build a 

three or four valve set, but do not want to 
build the whole thing at once. What sort of 
set shall I build t 

We sllonld advise y0t1 to build & set on the unit 
system, commeDCing with the detector panel, and 
then adding H.F. and L.F. as desired. You will 
llnd the set described in our issues of Nos. 2.6, &!, and 
aa very liSefu.l. * • * 

P. P. T. (llinn.ingba.m).-1 have a cryeta.l set 
which tunes up to 2,000 metres. Can I increase 
this to 2,6()0, metres? What is a loading coil ? 

Yes, you can add another coil in sedes between 
your present tuner and the aerial. This coil "ill have 
the efied· of iaereasing the illduetanee ill tbe aerkll 
circuit, aoo tllereb"Y Increasing its wave-length. It 
you add a eoil-basket type will do-of ahout 100 
tnms ol 24 on a ll inch eenlre .former, winding \\ith 
about 11 spokes, it should bring your wave-length up 
to 2,600 m"tres ...,ily. A loading coil Is one which 
adds, or loads, inductance to any circuit. 

. (Ccmtin•~d 011 Be:ri ~.) 

THE more you k!J4)W about; the 
tbeory of Wireless and the 
bett€1' acquainted you get witll . 

the ''reasons why," tlle better resulta" 
you '!I get from your B<et. 
Here's an interesting Book by J oho 
Scott-Taggart, F.Inst.P ., Editor of 
Modern ll'ir~l~ss, which will pilot 
)·ou through thol;e dllli· .. 

cult points which b:a.ve 2 t·&· always puzzled you. Get. · 
a copy to-day-there is 
not a dull p&gc ill it, F r 0 ,. ,q ·1 
not' a page you will not. :Boo-llers 
be able to UDderstand. or ti!' ~ 
with ease. lree · dlreo&. 

~ ... ~ ............... 
D.A.LY'S 

Highest QuaUty CRYSTAL 
RECEIVING PANELS 
Superb iD GualitJ ud r_.b - • £3 "l 8 

( incl'alling RtlfiiJltv) 

AMPLIFIERS (inelttdiM~> £3' o o 
Satisfiec\, Users obtaining all the- British 
Broadcast Stations. In some instances, 
distances are as much as 300 miles. 
Dealers 11ot sloek-hl!1 .... ~ to ~ "" 
call. .All .4.ccesso~IJS ~~ail<Wle .IJ& lml:m JWii:u. 

95, QT, PORTLAND eST . .- ·LONDON0 W,t 
(Nt~ PliiiJil:mn.lini'a Bell.) 

IEntraJKe roun4 corllel'.} TeL: KAYI'Allf 3349 

~ .. ~~ 
~mmmm,The London Telegraph Training College, Ltd.uumnitlltl'~ 
§ Teleph&ne : WESTERN 2896, l!(QBSE HOUSE, EARL'S COURT1 S.W. , ESTAB:LfSBBD 25 YEARS § 

~ OFFICIALLY RECOGNISED BY THE WAB ~mCE ARD POST OFFICE AUTHORITIES. ~ 
~ CABLE AND WIRELESS TELEGRAPHY. ~ 
§ pAR~'TS ta"Jsirous of placing their sons in either of the above Seryices and of affording them the best training facilities should appfy § 

:-

;;================ for particulars of Co!ITSes and the methods of Instruction which place this Institution in the first rank. Cable TelegmpbN .offers ~=====~========= at the present time excellent prospects to youths from 15 years of age and upwards, and the Co!lege has ex.alllsive faellities for 
obtaining posts for qualified students in the leading Cable Companies at CORIJIIeBCing salaries of £150 to £300 per _annum. with yearly. 
increments of £12 to £25, and ultimate possihilitillS of obtaining pbsitions as Supervisors, Assistant Superintendents. Managers, etc., 

In the Wireless Telegraph Service the commencing remuneration at the present time is approximately £150 per annum, and 
operators when qualified arc nominated by the College for appointments as and when they ()ccur. NG eorrespondeDCe eJasses or llraactles. 

DAY AND EVENING CLASSES. 
Prospectus containing aB information wiU · he forwarded on applleation to 

§ THE SECRETARY (Dept. W.), 262, Earl's Court Road, Earl's Court, London. S.W ..5. . § 
'iillllllllltii!IIIHIIII!llllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllrtiiiiiiiiiLIIIIHIIIIIIIIIIIIIIIIIIIIIilllllllllllllltllllllllllltHIIIJIIIUIIIIIIIIIIIUIItiiKUIIIIIIlllllllllllllliii:U~ 
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AT 

HALL'S 
WIRELESS ACCESSORIES 

with the "Hall M.ark" of Quality. 
All Previous Prices IJancelled. 

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

French " Sidep " Headphones 
21/- ,Postage 9d. -

BRITISH . HEAD-PHONES 
4,000 ohms. Very ·Light.. Brautifully Finished· 
Stalloy Diaphragms. Complete with Cords· 

adjustable EarpieceH. 

1 9/6 Postage 9tl. 

VARIABLE CONDENSERS: 
Capacity Parts AssemlJicrl for 

·OOL Co6)~!etc r.me: .~1~2')~iug 
'(!075 5/6 12/-
•000~ 4 !6 - 1 0'/6 
•0003 3'.- 8/-
·0002 2'3 71-
·0001 .. .. 2(- .. .. 6/-

Top and Bottom Drilled Ebonite 
Plates, 1/3 extra, Yernier, 3,'­

Intervalve Transformers, Ratio 3} to 1, finest 
, manufacture .. . . .. 12/9; G to 1,14/6 
Crystal Sets in Cabinets from • . 22/6 to £3 1 Os. 
Aluminium Condens~r Vanes, fixetl ant! moving, 

22124 gauge . • . . . . . . . . pair 1 d 
Spacers, true to ·001. Small, doz.2d; larl-(e, tloz. 3d 
Ebollite Knobs, tapped 2 B. A. with !Jra.~s nut-

1st quality, 4!d; 2nd qtwlit;- 3d 
Aerial Wire, 7/22 hard clra wn copper, in 1 00 ft. 

,lengths . . . . . . . . . . . , . . . • 2/9 
Valve LegJ, with nuts and washer,, 1 d. cal'11; 

doz. . . • . . . . . . . . . . . . . 9d 
Two Coil Holders, solitl ebonite 6/9; mouutetl ou 

zuahogany . . . . . . . . . . . . . . 4/9 
Three Coil Holders, solirl ebonite, with loug 

arms to avoid capacity effects . . . . . • 9/6 
Crystal Deleetors, atljustable in cwry way 2/6 

no. do. cm·losed in g!a-., case . . 4/6 
Engraved Ivorine Scales, ll--18W, rouml or 

square ends . . . . . . . . . . • . . . 41d 
Filament Resistances, extraordinary Yalue, 

wlvet action . . • . . • 2/6, 3.16 and 5/6 
Switch Arms, complete with knob, collar, 

washers, bush nuts, etc. bt qualit.y, 1,'6 ; 
2E<l qualit.y . . . . • . . • . . . . . . 1/-

Valve Holders, turned ebonite, complete with 
nuts, 1/3 ; 2ntl quality • . . . . . . . 1;-

Crystal Cups. Plain 1 d.; one·, two, or thn·c 
screw . . . . '.. • . . • . . . . . . 3d 

Terminals,complete with nut antl "''"her :1ld.,2d.,3d. 
Basket Coils, set of 7.. .. .. .. .. .. 5/­
Contact Studs,l in. by! in., 4d. pertloz., com-

Jllrtc with nut aut! washer . . doz. 6d 
Insulators, white egg, 3d.; green egg, 4d.; 

green shell . . • . • • • . . . . . eac·h 4d 
Stop Pins .. .. .. .. 9d. doz., each 1d 
Valve Pins 1 ~d. each, with nut and wn~her each 2d 
Brass Nuts, 2, 3, 4, B.A., doz. 4d. 5 and (i B.A. 

doz. 3d. Washers . . • . . . . . doz. 2d 
Ebonite Sheets, ,\,, t. i (cut to any size) lb. 4/6 
Fixed Condensers, any capacity . . each 1/3 
Grid Leak and Condensers Combined each 3/6 
Slider Plunger, complete . . . . . . . . each 4d 
S!ider Rods, 12-in. or 13-in. i-iu. sc]twre brass, 

drilled both ends . . . . . . . . . • 4d 
Hertzite, 1/6. Bornite, Carborundnm, Galena 4d 
Screwed Brass Lengths, 12-in. 2 or 4 ll.A. each 4d 
Inductances, wound 22/24 enamelled wire, each 3/2 
Leading-in Tubes (Ebonite) 6-iu. 1/-, 0-in. 

1t2, 12-in. 1/4 each. 
Urders under £~ kindly remit ample 
postage. Balance refunded if excess sent. 
SEND FOR FREE CATALOGUE. 

T RA D E HALL'S SUPPLIED 

'PHONE: REGENT 1282 

71, Beak St., Regent St., London, W.l 
Our only address. No Branches. 

Hours: 8.30 a.m. to 8 p.m.: 1 p.rn. Saturdays. 
Between Piccadilly Circus and Oxford Circu; 
'Buses 3, 6, 12, 13, 15, 32, 51,53, 59 and SS pas, 

Popular Jrireles8 Weekly, March 3rd, 1923. 
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RADIOTORIAL 

QUESTIONS AND ANSWERS. =AERIAL EQUIPMENT ~ 
(Continued from page 1023.) 

F. H. T. (S.E.l).-I am about 2 miles from 
2 L 0, ancl wish to use 1!- frame nerial with my 
crystal set. What size wire and how many 
turns should I use ? . 

We clo not adYisc the use of an aerial for that 
type of set, not if the transmitting station is more 
than a few hundred yards away. You would need a 
four or six foot frame, wincling 5 or 3 turns of 22 D.C.C. 
wire respectively, f-\pacing would be about l inch 
between each turn. Cse ebonite strips at the corners 
where the wires will be in contact with the frame. 

* * * 
W. W. C. (Barry).-Coulcl I hear Cardiff, 

10 miles away, on a crystal set and outdoor 
aerial ? Must the aerial be above the houses, 
or can it slope from a chimney to a post in the 
garden '! Can a landlord forbid the erection 
of an aerial ? 

You shoultl be able to hear Cardiff quite well. The 
aerial can be sloping. as you suggest. We believe 
that a landlord ha& a right to n·fusc to allow an aerial 
to be erected on his property. In any case, 're woulcl 
advise you to ask his permission before you go to tho 
expense and trouble of setting up the station, 

* * 
I'. J. L. (Hendon).-I have a two-valve set, 

and want to incrcaso my mngc. Will a 
crystal detector and two H.F. vnh·es be quite 
d'ficicnt, or do you advise a vah·c detector ? 

You will find that the err•tal rectifier will operate 
quite well, but the worst of crystals is that they are so 
unstable in their adjustments. You will find a valve 
detector easier to operate, but., of course, it will co3t 
more in upkeep. ' · 

* * * 
L. S. D. (Dundce).-Is it true that the Dull 

Emitter val\'CS last longer than the ordinary 
iype? 

Yes, we think that rou will finrl this type ofvah·e, 
although it is EO cost.ly, will eventually be worth it in 
the end, especially if you haYe difficulty in havin!l._ 
accumulators chargee!. As the filament of this t.ype 
of va!Yc only needs to be red hot, the low tension 
current can be obtainecl from a primary battery, a 
clry cell being quite suitable. Also the filament will 
be found to last much longer than that of tile ordinary 
valrc which takes about ·7 a!l1p. 

* * * 
A. S. K. (no address) asks if the presence 

of large gasometers near his house will have 
any_ effect on the quality of his reception. 

Yes, in all probability you will fine! that such large 
masses of iron in the near neighbourhood of your 
aerial will deflect the wirele,s waves . to a certain 
extent. From certain directions we MC afraid you will 
be badly screened if these gasometers are wry near 
you. It should not prevent you obtaining results, 
however, though you may have to use an extra valve 
to counteract' the effects of the iron screen, 

(Continued on next--page.) 

There is nothing on the Market so 
efficient, neat and robust, as our 
B.B.C. STAMPED ROYALTY PAID 

RECEIVER. 

At 30/- on 3 Days' Approval 
Range 15-20 miles. Size 5 in. by 7! in. by 
6! in. With Phones Insulators, and .Aerial, 
£3. Reel Insulators 2!d. Fixed Con­
densers 1/3. Lead-in Tube, 6 in., 4d. Mul­
tiple Contact Tuners, ·in cabinet, 10/6. Valve 
Panels 10/6. Ebonite !d. per sq. in.' ROTAX' 
Jfew 4V. 40 arnp.hr. ACCUMULATORS17/-. 
ALL IN STOCK.- W. H. DAVIES, 52, 
Gt. Queen Street, Kingsway, London, W.C.t. 

== I 00 ft. 7 -stranded hard drawn copper ~ 
wire, 3 "f.hell" type insulators, and 
leading-in tube, 5/6, post 9d. 

== == ~-= CRYSTALS S~;>ecial artific!a_l Galena. 
· highly sensitive over _ 

nearly entire surface, mounted in cup with = 
contact wire,1/6. Unmounted 1/-,post free. ~ 

-
== FILAMENT RESIST ANCES == 

Complete with fixing screws, 2/9, post free. = 
PHONES ~est French, hig~ly sensi- == 

== hve and very hght and == 
comfortable. 4,000 ohms. Per pair, 22/6, == 
post 9d. == 

== 
= OMNIPHONE WIRELESS Co. ·= 

241 Warwick St., Regent St., L~ndon, W.1. = 
= PHONE : REGENT 3335. = 

20 yards from Regent Street, between Robinson :=: 
and Cleaver's and Maison Lewis. 

~lllllllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllllllllllllir. 

==tOTHETRADE -

we can now supply wire­
less accessories at keen 
prtces. Write for special 

trade list. 

HALL & BRENARD, 
Distributors of Radio Essentials, 

Dept P., 10, MANOR GARDENS, 
PURLEY, SURREY. cr::;::~l5. 

TO WIRELESS EXPERIMENTERS. PATENT YOUR 
IN V ENT I 0 N S. 

They may prove very valuable. Particulars and consult&• 
tions free, BROWNE & CO.. Patent Agents. 
9, \Yarwick Court. Holborn. London. W.O.l. Eatabli.shed 
1840. Telephone: Chancery 75'7. 

-Beginners Guide to Wireless 
E:z:plains in plain everyday language everything 
beginners wtah to know about wireless telegraphy 
HOW TO ERECT, CONNECT, AND MAKE 
all the apparatus required for reception of 
telephony or morse, and full instructions 
and diagra!l1s for making coils, tuners. and 
complete valve and crystal sets. 112 pages, 
price 1/·, post free.-SAXON RADIO CO. 
(Dept. 14), South Shore, BlaCkpool. 32-page 
cat. of wirele.ss apparatus, 2d., post free. 

THE NEWTON lA WIRELESS FACTORY 
FOR ALL WIRELESS PARTS AT FACTORY PRICE.!! 
13/15, WHITCOMB ST •• W.C.2 

Re!!tent 5469 LONDOIIl. 

PORTLAND'S 
Par-ts by Pos-t. 

"EBONITE." 
llo d. 

8 ][ I........ 7 12 X 10 •• 
4x4 ........ 1 a l7&xs; •• 

£ 

7 X 5l • , • •. • 2 8 18 X 18 , , 
10 X 6 .. ,.,... a 9 36 X 18 ., 1 
17 x 5.... . . • • s a 7lb3...... 1 

Quarter, British. 

.. "· 
7 6 
9 6 

1210 
a o 
a o. 

Postage extra. Any size cut, 
.JAMES PORTLAND, 

6, Cheapside, E.C. 
ltlr. Portland sloclrs 
200 Wireleu Parts 

. MATERIALS, TOOLS, & WORKSHOP SUNDRIES 
OUR 1923 LIST of above (64 pages) is now ready. Wireless experimenters cannot 
afford to be without a copy~ SENT POST FREE on receipt ol Post Card. 

GEORGE A DAMS (
DEP:r,) 
P.W. J 

255-6, HIGH HOLBORN, 
LONDON, W.C.l. 
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a .t)!Up. 
81l this faactnattng auojcct of Wireless I• 
not d.iUlcult if you have the right Books. 
Here are.. two non-technical Books by 
1ohn Scott-Tagg&rt, editor of Modern 
WjreJeu •• explainina tn simple language 
the theory ot Wireless. Not only do they 
tell :you the· kind of Set you need and how 
it works, but run details &re given tor the 
construction of an inexpensive Set suitable 
for receiving the Concerts. 
From all Booksellers and Newsagents. 

W.relessr-._D I Simplifiedl~ 
for all V Wireless 

POS'? PDI'I 7~• •OIT raa. t/J't.• 

GREATEST POSSIBLE VALUE IN 
VALVE AND CRYSTAL RECEIVERS 

AND ACCESSORIES. 
Complete Installations. 

MAINTENANCE. TECHNICAL ADVICE, ETC. 
VALVE SETS ........ from £3 10 0 
CRYSTAL BETS .... , £Z 0 0 

FIYI Price List please apply to-
R. LAWLER (late Marconi Co.), 
1, Jvydalo Rd., Nunbead, London, s. E.l5. 

MUttSE CODE - RAPIDLY ACOtiiKEI) 
by -special method. Individual or Class 
Tuition. Working Proficiency Guaranteed. 
Moderate Fee: Post free 1/·. Tel. Ex 
4, Wa!degrave Road, Upper Norwood, S.£.19 

-CRYS l'ALEN-
M~,.. your crysial as reliable as a oaloe. 

A little CRYSTALEN brushed over your crys. 
tal will double the efficiency of your set by 
giving greater volume and quicker adjustment. 
Results '1'\0SDERFUL. Prlce] s. ~er bottle {post tree! 

Obtainable only from EV ANS & BARRETT 
3, WARDOUR STREET, LONDON, W.l 

VALVE AND CRYSTAL SEIS. 
.Telephones;··:and all Accessories for 
' innateurs at. veh rea&onalile prices: 

_, · .. All ordirs by 'poSt promptly ·executed. 
. ·- il .GR-EEN.FIELD, 

·2{), Il' Albiar·street. Oxford Street, Londo11, W.l 
•. (Phone;_" Regent ·3072.)· -

KING'·S~Fo·a.-VALlJH 
THE •1 KiNG ''. WIRELESS ·SETS . 

Only . • . O'nly 

17/6 M~KE YOUR OWN. 17/6 
King's No, 1 for Broadcasting. Parts consist 
of-,-No. I, 12 X 4. Inductance Coil, wound 24 
enamelled Wire. No. 2, Base m:l.d Ends polished 
·niahogany,\ffid!l,!!!oov.ed to fit coil. •. No. 3, _Crystal 
Detector, fitted with Crystal, No. 4, Two Brass 
ROds, one wi~W.terfuijjal cut and drilled. No. 5, 
TWo'Sliders and Plungers. No. 6, Ivorine Tablets, 
Aerlai,.Earth;and Phone .. No. 7;Blocking Condenser, 
ebonite .. ;. Same assembled and tested, 4/~ extra. 
P:ost···'l/6. · C'asb ·.with :order.· Silk wound· Basket 
cpns .. (set~. of · 7), ·incluiling 3 Concert Coils.· Priw 

HAtMeeMOND & KING, 
51. BERWICK STREET, W~l. 

. kADIOTORIAL 
QUESTIONS AND ANSWERS._ 

(Continued from page 1024.) 

· B. T. K. (Skipton).-1 ha\'0 a loose-coupled 
crystal set, and want to use an H.F. amplifier. 
What connections and alterations do I make 1 

Disconnect your crystal and phones from the 
eecondary circuit, leaving the primary coil as it Is. 
The secondary is now connected, one terminal to the 
grid of your H.F. valve, and the other terminal to 
the low tension negatiYe. The plate of tlie valve 
goes to a coil (preferably a plug-in type of size to suit 
the wave-length required) called the anode tuning . 
coil. This coil is wound so as to cover the wave· 
lengths desired. It may be a large slider coil if you 
'Wish, but we prefer the smaller ranged plug·lu type. 
The other end of this coil goes to the crystal detector 
and to the H.T. positive. From the detector the 
circuit is continued to the phones-usual blockin~ 
condenser across theln-and back to the first terminal 
of the coil (terminal connected to the plate). Across 
the coil, in shunt, is connected a small variable con· 
denser, about ·0002 for tuning. The further con· 
nections for the valve circuit are, of course, H.T. 
negative to L.T. positive, L.T. negat.ive to the second· 
ary of loose coupler as mentioned before. The 
filament of course goes to L.T. plus and L.T. minus, 

* * * 
C. I. L. (Doncaster).-I have a solenoid type 

tuner of about 150 to 200 turns on a. 4 in. 
diameter former. I should like to use this coil 
on a valve set with reaction. If I use the sole­
noid type of reaction, how big should it be ? 

You will need a reaction coil of about 75 turns of 28 
D.C.C. on a 3 in. diameter former. For efficient work· 
lng this should be tapped two or three times to allow 
you to cut out some of the turns when listening·in on 
low wave-lengths. The reaction coil tappings can 
be evenly spaced, say one at the 30th turn, one at 
the 45th, and the other at the 60th turn. 

• • * 
L. W. (Bushcy).-1 want to use honey· 

comb coils for low wave-lengths on a two.coil 
holder. How many do I need ? I shall not 
be using reaction. 

Probnbly five or six coils will be best. Wind one 
of 35 turns, one of 50, then 75, 100, and 120 turns. 
This will give you four combinations, using two coils 
at a time, the smaller being used as the primary, 
while the next size is used as the secondary. You will 
of course need two variable condensers for tuning 
purposes, one for each coil. 

* • * 
F. V. T. (Brighton).-Is resistance coupling 

.efficient for H.F. amplifiers ? 
We do not advise Its use for wave-lengths under 

about 1,000 metres. Above that it may be used 
quite successfully. You will have to use more H.T. 
voltage on the plates of your H.F. valves when you 
are using this type of coupling, than when you use 
the ordinary tuned anode or· transformer. The 
resistance of the coupling should be about 80,000 
ohms. 

• • • 
F. G. (Brussels):-What are the diameters 

in millimetres of the following wires ? S.W.G. 
Nos. 18, 20, 22, 24, 26, 28, 30, 34, 36, 40, 42, 
44, 48 ? 
. The dimensions are as follows, measured In milll' 
metres: 1·219, '9144, ·7112, -'5588, · '4572, '3759, 
(3149, '2337, '1930, '1219, '1016, '0813, '04064 re· 
epectively, · 

(Continued_ on n~x~ p~ge.) 

I 
ENG~AVINC3r for wireless panels, 

·• &o.' Large or small quantities Send for quota· 
tlons to FENTON :&:CO.;" St: Ann'a: Place, St. 
Aim's Court, Wardour ·Street, London, W.l. 

Phone: Ge"ard 2364. ·· 

ACCUMULATORS 
Stocktaking. Exceptional Offer. 

· Branii new Celluloid Accumulators. 
Best British Make, lluaranteed. 

' volts ·-60 amps .. 19/6 (usual 85/6) 
4 .. so .. 24/.- . ' (2/· 
4 · lOO ., V/6 48/6 
6 .. 60 .. 29/6 63/3 
e -. ·., 12o .. &B/6 HO/· 

(In teak box) 
' . Approval willingly. Carriage extra. 

. H. SMYTH, Ltd., 63,Museum St., W.C.1, 

\ 

. HULLO! HULLO! 
Look at onr Priuesud Compare witb onr 

Competitor• I 
"""E SPECIALIZE J:N 

VARIABLE CONDENSERS 
Photograph of one of our •0002 

We consider that Condenser ts 
the very best on tbe market. 

1~ ~~'h~~~:l~~~t! o!teaaJ.'!:":~ ~nob (much 
BIIPCI'inr lo DraMs Pointer and Ivorine Scale). 

2. EBONITE CIRCULAR Top and 
Bottom End Pl~tes, accurately drilled 
for asscm!Jiing and p<~.nel mouot.iac, includ· 

3. ~A:ri~i~J~"i}J'~o'i.fhcT COIL CON· 
NECTION and nut. . 

.r!ih0e~t~it~ft. fi:gliteto K~~8~,m~\1' t~; 
neoeSs(LrY aluminiuJn vanes (fixed and 
moving), spacers, spindles. sate, 
washers, eto. ADemhled 

Unusomb1ed Oomplote 
Parts of ·for panel ... t:ov:n~~~t J~f.u'it~: 

l'lo. ot wtfJoout dial• dl&li and 
?~~OitJ', P~~teo. 8')~ plate• "'!adlt~tes. 
.000711 43 &/3 11/6 
.0005 29 . 4/3 10/-
.0003 19 2/9 7/6 
.0002 13 2/3 6/6 
.0001 7 21- 6/9 
VERNIER 3 1/9 6/3' 
If Ivorlne Scale and Poiuter required Instead 
of Ebonite Dial, d6duct 9d. from eacb of tbe 

Assembled Condenser prices. 
Packing at.d Pos!age, I/· per sel J 2 sels, I/3; 

3 sets t/6. - -
Full details how to erect enclosed wtth 

each unassembled Set. 

Top and Bottom l:bonite Circular End 
Pl~tes, 1/6 per pair. By post•1J9. 

NOb[;.cz;s~~t'il::it~~fl!c,~. r:ffu1h~~nBio,!f.Crattf.late 
Ebonite Dial, 0.-180. Best quality. Bored 

in rentre, 1/3 each. By flOst .. 1/6. 
Ebonite Dial, 0·180, and Knob com· 

Eb~~~t.!"·x~:b:B/a~~~'22~~i .. 4aci: ~acb. 
Eb~~~f~8.fra~~e Holders-, (best quality), com .. 

plete with 8 nuto, l/3 oach. By pgst, l/8, 
Superior Fixed condensers: .0003

6 
.0005. 

:~~:....:88~: l~i e;a~l~i. % Jl~g!t l.j_ 9.Abuve 
Laminated · Switch Arms, wit' ·Knob. 

l'il~~:n\u~~~l&tih~c:~~bin:~ Ji~8~b.2~YitsT 
qUALITY. 3/0 each. By poot; 3/6. 

Ae~lr~~ ::rledo ~~:t~ li~.e nopEg~t 47~~ndcd. 
Brunet Headfehonea-, 4.0~0 ohms. 25/· a 

Ba~~~:t (tfJ'lf~~ ~an:: ·!d'Otio 2~!o~o metrea . 
Per set of 7, 4{3. By poot 4/9. 

COLOURED Sleevlng, 1~ m{m; 6d, a 

L~Jt~:D BL.j~"cht9dor Vanes, s acer 
WashersL Brass WasbersVNuts, fr!ods, 
Terminals (4 B.A.), alve Legs, 
Ebonite Sheets, eto., at current prices. 

SPECIAL ATTENTION GIVEN 
TO MAIL ORDERS. 

All Goods Despatched by Return. 
Subject to Seven Days' Approval or 

Money RetuMied. 

SEE OUR SHOW WINDOW-
39, Great Windmill Street, W.l 

Wbiteside,Bloomfield & co.,Ltd. 
1 & 2, Ham Yard, Great Windmill 
St.,PiccadillyCircus,London, W.l. 

Open 8 to 8. Telephone: ·Regent 3749. 
(Two minutes Picc..tdilly Circus.) 

Trade Enquiries Invited. 



ACCUIULATOllS 
Ha?Je llti104 the tm /tlf' 
20 gears. List F1'1!£. 

SPEOAL OFF£1t 
at REDUCED 
PRICES~· 

Elpeelally snitallle for 
VllRELESS, Motor 
Cars. ligll.ting, and 
many other purposes. 

Ignition Act. A.H. 
No. Voltage. Cap. Amps. Capacity. Price. 

11811 •• 4 :. 17 .. 8 .. 9.11 }!~~~ 
Ull 4 JO •• Ut •. 12/ll d 
1m 1 3t •• u .. 14/11 3 :ta20 4 4G •• 20 .. 16/11 .. 
llll8 • so . . 39 22/6 .. 
U4D I 80 .. 40 29/· ~ 
1410 • 28 .. 10 18/9 .!! 
1428 • .. •. 28 27/6 t 
1tll8 8 68 .. 30 33/9 ~ 
lHO I 80 .. 48 39/6 

RICHFORD & CO.I 
IS3, FLEET STREET. LONDON, E.C.3. 
Telephone : Ho&born 5126. £stab. 1876. 

t--GRYSTAL SET·s-~ 
Assembled and unassembled. 

And aU eomj)OUent part!!. 
Write for illustra.ted. cataiGgl.le. .Poot free, 3d. 

VAlVE PAN£18 ON THE UHIT SYSTEM 
UnassernbWi 

Simpl~ to build. l'ull instroet>Gns sent with each 
. "Set. Ask for particol!m. 

P.· B. BOYS' & CO., 
iEktlrical d: Wirdeal Bl>.gineers, 

la?, CfiWELL AOAD, LONDON, E.C. t, 
'PhoAe : Clerkeawell 4454. 

THERE ARE SOUND REASONS 
Per Bll7Dlt Your Wirel~ss Gear F..-

JHE SERVIC£ COMPANY, LT~ 
292 High Holborn, London, W.C. 
B'ew StQckl of First Class Apparatus. Expert 
Bll4 Intelligent Aiient;on. Cash or Deferred 

Payments. 

MAKE YOUR OWN 
VALVE RECEIVER 30/-
Hand Polished 'llahogany Cabinet, Ebonite Panel 
8" x 6", Valve Holder, Filament Resiotance with 
Ebonite Knob, 2 Conde>J.sers, Grid Leak, 11 TermiG­
als, Wiring, Insulation Nuts and Wasl<ers with: 

DIAGRAU AND INSTRUCTIONiS. 
PO!Itftge and P&elcing 1/3d. DQ IT NOW ! ! 

FORO'S "AIR PHONE" SUPPLJE'S 
6, BT. IIIIARK'S ROAD, LO:IfDON, S.W.l8. ' 

IMMEDIATE DELIVERY 
OF AERIALS. 

7/22 Bare (:opper - - 3/- tte ft. 
7/22 Eaamelled - 5/-

P<>'!t<~ge 9d. 
ALL SIZES INSULATED COPPER WIRES. 
ll ~OOTTON & CO., Sawley, Derbyshire. 

.--LOOK !---. 
We ·have phones at 21 !- and 

25/- in stock, also 
B.B.C. ·CryatalSet.s at £2 2 0 
Information and €Xpert advice 

freely given to callers. 
Jll'IIMrated Oalatogti.e, iaclaiding 
Liat of Stations, Po.st FreJJ. 6d. 

Eolil~ WIRELESS SUPPLY to., 
11.,-,. 115, FLEET ST., E.C.4. 

(Next "Daily Express" Offices.! 

RADIOTORIAL 
QUESTIONS AND ANSWERS. 

- (Continued from page 1025.) 

" ENQUIRER " (T{)()t.ing}.-Supposing I was 
to connect two accumulators together, each of 
exactly six volts, with their like terminals, 
would. not the presglil'e in each direction cause 
no cuiTent to How,. or would they simply short 
each othet" beeause eaeh has negligible intern:tl 
resistance ~ 

Owing to the opposition of cuuent, or ratlier tl1e 
potential at ~ end of too .connecting 'ltires beil'lg 
equal, no current flow would res11lt. However, as 
eXl!lllt!y similltr voltage wldom exists bt>hvaln dil!'erent 
accumuJators, it would not be wi•e to attempt an 
experiment of thls nat.ure without tbe wertiml. in 
the ci:rCllit of suitable fuses. 

* * * 
B. M. (Birmingham).-Two cond€flsers in 

parallel, one ·()(H mfd. capacity and the other 
·0005 :mf<i. What is the total capacity ! 

Merely the sum oi the iudl<"idua1 capacities when 
condellSers are placed in parallel, i.e., "0015 mfd. 

* * * 
"EARTH" {Wolverhampton).-! am troubled 

by leaky electric ea bles and the electric 
railway. Can l avoid this ? 

You may be abie to avoid the disturbance eaused 
by the stray ruuents in your earth '\-\ire due to leaks 
in the electric cables, by having a capacity earth 
instead of the ordinary type. This eart11 is corn· 
prised of insulated wires, running paraliel vri.th and 
directly un<\er file aerial. T11ree or four 1\'ires may 
be used, St!Spended by insulators about two or•four 
feet above the ground. To this ~ earth" the set is 
connected in the ordinary way. It is essenUal that 
the capacity earth should be as well insul1tted from 
the real earth as is the aerial. so that the lead-in 
from the earth will have to be "'ell insulated. Keep 
the aerial and. earth leads as far away from one 
.another as posstblc. 

* * * 
R. C. (Bolton).-How much wire srumld I 

need to wind a 5 inch by 5 inch fonner with 
24 enamelled ! What W~J.'>e-ieng;th woll1d I 
reaDh on it? 

About 5 ounces Ql' wire should suffice. The wave­
length would be roughly 300 to l,UOO metres. 

llllillilllllllli:lllllllillillllllllllilllllllllllllllllllllllllllllllllllllllll 

WllOLESALE PBICES 
WANTED FOR ALL 

Jr.lllELESS PART'S 
AND iJ.L4TEBIALS 
F(}R CASH 

TO S ELI, 
AGAIN 

WOODS, JAMIESON & Co.,Ltd., 
53a, Puliord Street, Pimlic;D. S.W.:l. 

llliiiiiii!IIIIIJI!IIIlll/lllllllllllllllllllllllllllllllliiiiiiiiiiiiJIMIHII!! 

-SAVE MONEY 

A 6-volt, 40·Amp. Battery 
Recharged for fourpence. 

AT HOME. 
OUTFITS FROM 30/-

w. WOOLBOUSE, SHAY LANE, HALIFAX. 

-----W18£USS INVEtiTOtiS----; 

I 
Patents and 'frade Mark&. Advice Hand-book 

1

1 
mad Coos. free.-B. ~. EDI'&, RegAL I'Uent 
Ageat (G.B. & U.S.A.), 146a, QneeD Vietoria 
st.. Lfl.4. •Plume : Clatral 682. 3G '!'18. reiil. 

Safety and Ser•ice Eftsured with our 
WIRELESS BATTERIES IN EBONITE 

CONTAINERS (Special Val\l'e Type), 
No danger from t1re. No risk of being cut of!'. 
4V 48AH 6 3/8x3 7/8x8 1,1! £2 2 6 

Teak crate with strap hanfu 71-
Filling and charging 2/-

6V48AH8lli8x5h8! • - £3 50 
Teak case wit!! stra!' l!andle - 8/S 
Filling and charging 2{6 

DEAD LAND & KNJGBT, Battery Speci&!iab, 
Trade supplied.] 4. Gt. !llarllt«IJ!lgl!. lltretit, W.l. 

PO"[Jtilar Wirrleu Weellif, Ma.rcl 3rd, 1923. 

eless 

VaiVeCircuits 
I F you are thin kin~ of build in;:: your own 

Set, or of improving your pr~sent one .• tl1en 
you mt"t have a copy of this new Book by 

John Hcott-Tagg.art, F. Inst. P., Editor ef Modem 
Wireless. 
S~rt with a good Cireuit-a practica!Jle on&­
ru:Jd you will ,save perhaps hours of unn€cessary 
laoour. 
A !leseription of every Circuit is given, together 
wit,IJ typkal Condenser and Resistanee Yalues. 
Remcm'tt"r tbat e\'ery Cirenit has b~n actually 
te.ted and it-s ell'ieieney guarauteed. 

c-teu~:s-

2
,
6 Crystal Deteetor Circuits, Single Valve 

Cil'cuits, Two Ya1ve Circuits, Thr-ee 
Valve Circuits, Four Valve Circuits, 
aitd Five .Valve Circuit•, Local Oscilllt· from all 
tors f;x, Heterodyne reception of e.w. Bool~''elien 
Valve TratJsmitter and Radiophone ""r 2di8' JJDSt 
Circuits. ree -rect. 

' 

I 
I 

HIGHEST QIJA.LITY 
LOWEST PRICES AT ASHLEY'S 
Send inquirieB; rock-bottom quotat.ions hy return. 
Kan.ey:-ila.ck gua.rant.ee on everything. Cryst~ De-

iS~~~~~. B~!8.shc~;s~~~ s~£:·Ro~~irite~1 P~j~ 2!~~ 
metres, 30 mile• ra.nge. for teleghau.y: the best in 
the market; with aerial a.nd tnsnl&t,ora. 4'7'/8. 

~~~ f~r 1&~~-:~~:· . a~2/6~ple::~nr'm t;'~~"t. 
PHONES ,British, a:n~ better than the best French, 
4,000 ohms, 2116. Carr. paid on 10/- or over. 
J. & E. Ashley, 5, New Oxford St., London. W.C. 1 

ACCUMUlATORS, H. T. BATTERIES, 
AND VALVES. 

NEW AND GUARANTEED, 
4-VBit, 25-Amp., Celluloid, •• 11/3. Postage l/• 
4-Valt, 4Q-Amp. 17/6~6-Volt, 40-Amp. .25/fil 
4• " 60 " 21/3 6 .. 60 .. 31!-
4 " 80 , 271- 6 , 80 " .36/-
4 , 100 " 33/- 6 , 100 " 45/-

Packing 1/6 extra. 1 Packing 2/· extra. 
1\IULLARD ORA VALVES .. 15/-, Postage M. 
MARCONI " R " VALVES •• 17/6, Postage 6d, 
36·V., H.T. Battery, Rellesden, 

with Plugs • • • . • • 8/G. Postage 11• 
00-V. H.1'. Battery, Hellesden, 

with Plugs :. • • ..14/-. Postage 1/• 
Cafll with order. Goods despatcbe4·ater return. 

LOWKE & SONS, LTD., Northampton. 

ELECTRADIX RADIOS 
Immediate Delivery 
from our Huge Stocks. 

Everything from a Recorder to 11ft 
- Earth Oip. 

The best equipped City. depot. 
COME AND SEE US. 

9, Colonial A~ is fi~st opening ooJeft 
in the Minories, near Aldgate Station, 

Metropolitan Railwa..y. 

LESLIE DIXON & CO. :.,_:;;·i1a. 
9, Coloaial Ayeaue, J.oacl1n1, £._1. 
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SENT r====:=::=c:§f~ 
POST 

FREE 

FOR 3d. 

Full of all 
the Small 

Components 
the Amateur 

Needs at most 
Competitive Prices. 

-~--~-~-----~-------- ~-- --

SPECIFICATION. 
Bet comprises solitl best 
ebonite drillctl detector 
panel, wound intluctiun 
coil, tuning ~lider, screw 
clamp crystal cup, best 
quality crystal, tniversally 
jointed detector gidng 
accurate and easy at.1just­
ment, terminal::-, sciews, 
and all parts for assem­
bling by our patent 
method. 

7/6 COMPLETE 
by post 8/6 

Patent 2055/23 applied for. 

A Scientific Achievement. 

Guaranteeu equal to sets costing 
many times the price. 

Full and complete instructions 
enclosed with each.outfit. 

London make. 

M one v returned i f not as 
ad vert ised. 

J. W. B. Wireless Supplies, 
19, GARRICK STREET, 
LONDON - - W .C.2 

(First F:oor) 

Near Leicester Square Tube Station 
(When writing mention 
" Popular Wireless.") 

li7 

1ELLOCRYst 
This is an excellent crystal 
receiving set. which gives very 
good results nn all wave lengths 
from 300 to 1 500 metres, and 
is suitable for receiving broad~ 

· casting from ships and long 
distance stations 
The adjustments are simp!e' 
and easily made, and the silicon 
crystal detector well maintains 
its sensitive state. 

No batteries a re required. 
The set is sent out complete and includes 100ft. 
coil of 7/22 stranded copper aerial wire, 2 shell 
ihsutators and one pair 4,000 ohms double 
head.phones. 
Every set is tested and guaranteed to receiving 
broadcasting up to 15 to 20 miles, and Morse 
signals from much greater distance. 
The "FELLOCRYST" I~ British Made throughout. 
Approved by the B.B.C., and Postmaster General. 

PRICE Complete £3 : 15:6 
lncludve of all taxes. Postage 1/3 extra." 

Extra 4,000 ohms dcuble he,.dphones ... 21/6 
Inclusive of all taxes. Postage 1/-

FELLOWS MAGNETO Co., Ltd.· 
LONDON, N.W.lO, 

Teleuhone : Telegrams: 
WILLESDEN 1560-1, " QUIXMAG," 'PHONE, LONDON 



'~ ·'-

48 l!opttlar Wirele.ss WceHy, March 3rd, 19%3. 

EXCEPTIONAL VALUE fiUfUt1iiJIOIIIIlllliiiiiiiiUW 

EVERYTHING -FOR WIRELESS. Also See 
Full Page 

r------.- -----· 
: A Perfect ·· i 
i Lond Speaker i 
I AT A MODERATE : 

PRICE. . 1 
I THIS loud s~aker 1 
1
1 

is manufactured I 
for ns by SJemen 

I Rros., whoHe name ap-· I 
I I>enrs on every instru- 1 
1 """'~ as a guaranwe of 1 
I effi<:Jeucv. I 

It. is made t.hroughont 
I from a sperially pre- I 
( pare<! a ml tested alloy 1 

I -h<'nce ·there is no I 
resonnnce 01' gm.mo- · 

l phone effect, the sound 1 The "UNIQUE" f reprorluced being of I 
As can be Hen by ti1e plwt.cgraph this set has a 1 pure tonal q_nalitl' and 1 

unique de:-ign -and "'- high fini;h. , 111 no Wn)' dJ1'torted. I 
'!.'he valveos are behind the ]lane! aiHI are out of the] Diameter of 

way, and elm be sei·n by 3 peep holes, trumpet at base lii ins. I 
The b~tteries llt into the <·uphoartl on the !eH, thus 1 He i g hi of 

maki~~ it. a set, th.~t. is ah<olutely sel!-eont .. ined. Ita~: trumpet at b!ISe 181 ins. I 
a H1:':)h ~ F~ect~~.ffil{y 1 rau'::!forme: ntth -one . D~T. and ouc Even• loud s p rake r 
L.F. A 'Iappert Inductau"e 1s on _t,he nght -hand """: fil.tP<i with diaphragm l 
of the set w1th 2 termmals for cotls for h1gher w,n·e- 1 regulator, 1 
lengths. · . . 1 Completil Prices : 1 
£ 20 complete w1th phones, accumuLttors, !J~ttencs, 1 , £

3 
S O I 

I aeroal, and 2 msulators. - 1 4,000 ohms 
There i~ no _douiJt th;J.t tills is the finest piece of, £

3 
·
2 

fi l 
workmansh1p wh1ch can he had at th1s proce. 1 2,000 ohms · I 

B.B.C. Royalty Stamp, £2 5 0 extra. )_ ______ _. __ ,:. __ _.! 

A TWO-VALVE SET WITH REACTION APJ'ROVIID BY 
l'OSTJIIAS'l'ER-GElllERAL FOil. BROADCASTING. No. 0236. 

.. c.omprl:<cs oue n.T. mlvc and one L.F. valve mounted in a 
ha.ndsome slol>e back rnbinet. Separate filament control for 
en eh valve, wave-!en!!:th range 200,4,000 miles, · 
)'rice eomplet<> with phoues, battm:~-. areumu- £1313s Od 
lator, and valve:-;, aerial wire and insulator • • 

WIRELESS INSTALLATIONS 
(Dept. A), 8,, Turnmill Street, London, E.C. 

LIMITED 

THE 

"LITTLE CASKET" CRYSTAL SET 
Pat. No. 21032 O.K. TYPE, 

(P.I¥l.G. No. 110 _MARKED B.B.C. 

THE ACME OF BROADCASTING RECEPTION­
EFFICIENCY combined with SIMPLICITY and 

HIGH FINISH. 

£3-17-6 
Complete with one pair of double head - phones 
( 4,000 ohms), I 00 ft. 7/22 Aerial Wire, and Insulators. 

THE 4
' SCOUT" 

CRYSTAL RECEIVING OUTFIT 
Pat No. 21032. O.K. Type. 
(P.M.G. No. 391. Marked B.B.C.) 

FOR SCOUTS, SCOUTMASTERS, CYCLISTS, 
MOTORISTS, Etc. 

£3-15-0 COMPLETE. 
Consisting of :-

SMALL CRYSTAL RECEIVING CABINET; SINGLE 
HEADPHONEWITH STRAP ATTACHMENT, SPOOL 
OF AERIAL WIRE, EARTH ROD AND WIRE, AND 
INSULATORS. CONTAINED IN GOOD QUALITY 
. LEATHER SLiNG CASE. 

JVrite jorjull particulars to- . 

ASSOCIATED WIRELESS 
~9a, KING'S ROAD, CHELSEA, LONDON, S.W.3, 

Tel.: J{ensington 7928 

Compctilive 
Prices 
with 

Perfect 
Construction_ 

WIRELES ~ ACCUMULATORS 
(WITH CELLULOID CASES) 

Volts Artu~l ~%'~~t PRICE 
List No. Capacity c.,p<city , 
R"\2lx -4- _4_0_ ---so :nr:-
l3A22X 4 50 lOO 43/-
llA33X 6 30 60 44/-
HA34X 6 40 80 54/-
HA3:iX 6 50 lOO 63/-

SUPPLIED THROUGH THE TRADE 
AND BE SURE YOU HAVE THE~ 

1j 1/0U have difficulty in obtaining 
please write to us. 

VAN RAOEN 8c CO., LTD., COVENTRY. 
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I BROADCASTING RECEPTION SETS /I 
§ OF EVERY DESCRIPTION ~ 
: and everyt .. iog for wireless at everyb~dy's price = 

-· ,~ I ,------1 SEND. i 
, 1 FOR I 
• tCATAL®U~l 
-------1 

THE "DUO" 
2. VALVE RECEIVING SET 

Designed for Broadcasting only 
This Set has a patent coupling and will not radiate. 
The High Tension Battery is enclosed, and there 
are only six external terminals., aerial, eartl·, 
phones, and low tension. ' 
We claim that this Set Is the easiest 2-Va!ve 5 t 
to mani-pulate on the market. 
Price c_omplete, all accessories for working­
Including Phones. Batteries, li.T. and L.T., Aer~al 
Wire, Insulators a·nd Valves-,-Total, £1015 o, 
B.B.C. Royaltv Stamp, £1 15 0 extra. 

fALi.-IisT"awiEiiiT 
I PASIED NB' > I -
I BROADCASTING I 
I . f 
L ~~E_!~ ~!_ f!:~.:..1 

THE "PERFECTO" 
VALVE SET 

Comprises one D.T. valve and one L.F. 
valve. Functions alternatively to tba 
Orpheus, this Set giving Volume wher" 
the other gives Range. 
A Powerful Set for local Broadcastin~. 
Complete Phones1 Batteries, A<;_cumu· 
la tor, Valves, Aerial Wire, and InsulatorJ 
for-

£10 15 0 
B.B.C. Royalty Stamp, £1 1S 0 

THE 
Single-Valve Set, complete with all Acces· 
sories, including Phones, Accumulators, H.T. 
Battery and Valve-

£7 10 0 
B.B.C. Royalty Stamp, £1 0 0 

If Ae[ial Wire and Insulator required, 
5s. ex.sa. 
Hundreds of Testimonials for Efficient 
Working. 

r---------~------------------

THE "COMPACT" 
CRYSTAL SET 

Tested and Guaranteed 
In a self-enclosed hinged cabinet, thm 
keeping it free from dust. A compa..,tment 
is provided at the back for Phones. 
Tuning is done with a tapped coil and a 
Vernier condenser. Complete with Aerial 
and Insulators. 
!;,t £2- 0 0 l Insulators • • 8 
Pllones 1 1 0 I B.B.C. Royalty 7 6 , 
Aerial 4 8 Total £3 13 8 

THE "UNIQUE" 
CRYSTAL SET 

The mo~t pertect Broadcasting Crystal Set on 
the market. Finished black; plated parts, 
Detached Hinged Lid, Lock and Key, Enclosed 
Recess for Phones. Splendid Workmanship. 
Coorplete with Aerial, Wire, and Insulators-

£4 10 0 
ll.B.C. Royalty, 7e. 8d. 

THE "POPULAR" 
CRYSTAL SET 

AlthDUgb this Set is one of the cheapest on the marl<et, 
tbe design and finish is equal, if not better, to the 
more expensive crystal sets now being sold. 
It wilt tune up to 900 metres, bringing in ship 

• messages up to 250 mile3 and any telephony within 
25 miles. 
Set • , u £1 5 0 Insulators (2) • • 6 
Phones .. 1 1 0 I Complete Set £2 11 0 
Aerial Wire 4 8 B.B.C. Royalty • • 7 6 

= = 
= 

= = -= 
= 
= 

= 
:t 
=' 

_, 

= 
= = 

-= 

:c: 

WIRELESS INSTALLATIONS LIMITED 
IDEPT. A.> 81, TURNMILL STREET, LONDON, E.C. 

(Nearly opposite Farrblgdea Street Station, Metropolitan Railway.) 3 miDutes Bolbor11 Viaduct. I~ 
.'i \Hlllll IUilUUIIIIIUUUIUIUlUtflfliUtiiiHIIIIUltntiiiiUUIHliiiiiiUIIltDIIIIIIIIIIIIIIIUIIIUIIIIIUlllllllllllllltllllltliiiUIIIIIIIttll!lllltnHIIHtllllllllltlllUiliiiUiff:-
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.EDISWAN 
VALVI!S_ 

The Essential Part 
of the Receiving Set 

Is the Valve. 
Ediswan Valves, by their actual performance, 
have proved themselves to be the best on the 
market fot sensitivity, silence in working 
t.i1d robustness. 

Type A.R. 15/- each 
Type R. , · 17/6 each 

Why not send us your name and address? 
We can probably tell you something of 
interest regarding Wireless matters. 

Head Office: 123/5 Queen VIctoria Street, E.C.4 
Loodou Showroom~: 123/6. QUEEII VICTORIA ST., E. C. 4 

71, VICTORIA ST., S. W.l 
Woru : PONDERS I!IID, IUDDLESEX 

BRANCHES ;-t . 

Bellast = ~obargb t'"""~ :g:=am 
BltDl1D8bam. Dublia ar ~ Southamp\oa 
Bncbtoa DWldee LeedJ NeweuUe Swi.Wita 

MeJbonme< Bri5tlaae' Sydntp Adelaide 

"A marvel for simplicity and clearness." 
A user of one of these sets writes:-

"Your little set is a marvel for simplicity and for the clearness 
with which it brings in the Broadcasting from Marconi House." 

APOLLO RE~:.:.:I~G 

rcoi~l'riE·r·E·i 

l£4: 19:6! 
~ In~ludt~ Royalty. ~ 
;,, ............................... ; 

P.M.G. Marked· 11 B.B.C." 

The Apollo is of ex· 
treme simplicity yet 
perfect in every way. 
It is complete down to 
the minutest detail. 
Tuning i; effected by 
nH:'ans of a variometer, 
"·hich has been proved 
by constant tests to be 
the best system. The 
" Pcricon " Crystal -
acknowledged to be the 
finest crystal in the 
world-is carefully en· 
closecl in a g I a s s 
cy lindcr, and is ther•)· 
fore impen·ious to 
ilust. Although the 
"Apollo" is very sen­
filive it will withstand 
a good amount of mis· 
use without getting out 
of order. 

DFlSCRlPTIO~: • 
Receiving Set in handsome o;o!id Mnhogany Case, 

wmprising specially sensitive "Pericon" Detector, 
Variometer 'l'nner and 'l'erininals for earth, Aerial 
and Telephones, 100 feet Aerial Wire, Four Insu· 
lators, and one pair Sensitive Double Heaaphones 
-I.KC. (4,000 ohms). Up to 5extra-he~dphoues may 
be used; mange 20 miles.) " Apol!o" Valve S:ts 
ready shortly. 

Catalogue of APOLEO JViretess .Se~9 and Acces.•ories ana arldress of 
nearest dealer sent on application. · 

Ask for Leaflet W. 

An 
instrument 
embodying 
the utmost 
that 
Scientific 
design and 
skilled 
workman­
ship can 
produce. 
A neatly 
made loud 
speaker 
with 
aluminium 
horn 
finished 
dull black, 
giving CLEAR ARTICULA­
TION, FULL TONE AND 
VOLUME. NO DISTORTION. 

I20 \\", 

2,000 I_ \V.-

4 ,oooJ 

£1 18 6 
£2 2 0 

Post 1/6. 

SCIENTIFIC SUPPLY 

LOUD 
SPEAKER 

STORES, 
CRAIES & STAYRIDI, 4, Bun hill Row, LONDON,E.C.l 

' AGENTS WANTBD. 

126, ·Newington Causeway (4 doors fmm Elepnant and Oast.le, A:>"D A1' 
8, Newington Causeway (Oppo•ite Lendon SessiOU>J, 

'Phone, Hoo 4177 LONDON. S.E.l, 



Dubitier Condensers 
Quality Products at 

Popular. Prices 
BE ~~;1~~{~,~;~~~~, c~~t~C~,c;~ ~~,~1;1 rJ~.~1~~.:e~-~~~.~·;;S~r; 

p.-;;icy ma~;;:cs 5Ui."€ that in D•Jbili2r ':Jn· 
dr.::n.;':r:: )"Jli ;et -quahty ~[J•JUcts at pjp'JLtC' 
pnc.~-s. 

,•. 
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Dt'BlLtER !\hcA Cc.~oE:S<;ER. TvPE 15oo. ror u::e in wir":"·lc;; recci,?r;;, with ~r with::>1Jt Du~lilicl ·~~·::I kak.;, .o·.oo:;: ::·.:-.1. 1n.: ;:,·:~or 
mid., 2-:. 6~. each ; .o·ooi m: i. tu o·oos mL..l., 3s., each ; C·JnJc-n~·cr~ witb .g;::rl k·aks, ~. ~ach. T·:-3teJ to'! ,oco v·)tt..;, 
])l:mLIER 1\lJcA Co;-;ni-::>:':iER, TYPE 6uo:\, For ci0:." mnuntlPg in \\1: le-:o5 ree:ctv"J5, ~pace J_c .~.-:::-5 ~1 :n. by ·~ :::1. L< ~·s J'oor 
roltl. ·2s. 8tl. each; from o·oor mfll. t•J 0'005 mid., a~. C;JCh. Te:::t::d t0 i:.OOO \: )~t.:S.. 

T11E DtcB!LIE~ Cos-nE:-;~E!t, 
Type 577, is a small powrr :.:.:Jn .l-::-:-:.­
$•"1', <Iild is suitatl~ for ..::-itb_·j_"' 
tra!i::;n11ttcr:: 0r rt".·,·iY::r:;. It hB 
1 xtrJ..Jl'dmariiy .sm,1ll :.-. .:;.;eo;, 1nd tl1~ 
capucity Tem::1ins cOIBtant unLlcr 
a1l -condiU·::·aS. Fr·Jm o'Go-or mfi·L 
to o'Ol mid,, 7s, ~d., c 1ch. Tested 
to .::,ooo ·volts. 
Tl_tde tam.s an:l dcsoibtioe lc1I;1C:~> 
of lht.s:: and lai!!.C.-pa'cl'·.!r D:t·Jiii!Jr 
CoJ:dc.nse1s will !le Sc.:r;! on request. 

THE DUBILIER CONDENSER 
CO. (1921) LTD,, Ducun Work., 
Goldbawk Road, London, W.12. 
T.!icp~wl!~ H:111i111C:I·)mi!;, 10:-.1.. 

l"cf(,::;r .• ms : " Hi;.·c-i~:tJn, FhCiii~, 
London.' 1 

_.... Hullo Everybody I 
THE EIRM WHO, CAN DELIVER 

THE GOODS CALLING! 
"Frenc1! Headphones, 4,000 olum. ·D0uble HcaLibancb. Gn:H· 

nntN·tl qu.tlity, pair . ~ . . . . . . • • . . . . 
Best Quality Filaijient. Resistances, .line action, com[llt'le "·ith 

point('r, ea eh . . . . · . . . . . . 
Ready Wound" Coils, 12 ins. by '3 in;<. each .. 

J2·ins. by 2-} in-;., eaeh 
,, , 12 .ins. Uy. 4 in;,. ct\kh .• 

2-inch Reel Pattern Insulators, each . . . . . . . . . . . . 
Complete asscml:>led Yariahle "Condensers, ,with ·Knob and Dhc., 

Circular Ebonite 'l'op and Bottom. Fine qualit'y,. ·001 .• 
, , ·ooo.i .. 

, ·ooo:3 .• 
, , ·oooo.:; 

Laat1 .in ':Tuhes, each • . . • • • 
'Cryetal .Detectors, first quality, Rerrw llown atljnstmetlt.~. each 
Ellonlte Tops am\ 'llottoms for ConderueTs, ready Buohed and 

Drllleil, . each • . . . 

. e. 
19 

2 
3 
3 
4 

12 
10 

9 
4 

2 

invite you to 
lntef'V6We Transformers, each . . . . . . • . . . • . . . 
'Fixed Condensers, nny capacity, gu~rfttltt·r-11 correct, each .. 
Lightniug Arresters, small, 1-'il, lar~e 
Scales, I.vnrine engravell 0·180, each . RADIO ·cOR:\Eit 

visit 

'.V111ve Holder•, each . . . . . . 
Valve Legs, \rith nut am\ washer, each •. 
Hertzite .• 

1 2 
~2 6 

1 6 
2 6 

4} 
1 0 

. . 1 
1/· and 1 6 

or seml 3J. for our 
ILLUSTRATED CXL\tOGUE 

A-LWAYS IN STOCK. 
Crystal and Valve sets o! all types .and Amplifiers. 1\iullar<l's "Ora," ' 

Ediswan, B. T.H., c-or, and 'Mm: coni Valves, Batteries, and Accumulators, 

EfFICIENT SETS. 
AT REASONABLE PRICES. 

.-Xll our receiving sets arc highly 
cfficic11t, !tntl we ·h-a:ve a splendid 
selectim~ of CRYSTAL A:\D 
\"ALYE SETS at prices to suit 
your requirements. 

We- have a. fine stock of 
WIRELESS ACCES$QinES for 
those desiring to bUild their 

. owu sets.- · 

;··~~~:!~·~··;~··;~~~~·-~;~;··) 
-~ We are ""holesule .A,g~ \ 
[for ::\Iarconi.Qsram Valves- i 
[ Igranic Coils-Dubilier Con- ~ 

' denscrs, etc. 
~ : ............................................................ _ 

D. C. C. and Enamell~d:wire o! all types. 
ALL OUR GOODS ARE GUARANTEED QUALITY, 

WE ·c1\.TER FOR. THE :BEST ONLY. 
L. McMICHAEL, Ltd. 

"MAIL ORDERS :-Kindly forward am~le p<>Stage. 
BaJar.t:e ·fu'}y refunded. 

N. E. KLEIN, 
3 & 4, Norton Folgate, Bishopsgate, London, E.l 

'!'Lone; llhhop>gate :!101. E'ta.IJlb!1cJ. over 3 0 0·cara. 

·~~ ......... ~ ............................ ~ ... 

Demonstration and Retail Showrooms, 
RADIO CORNER, 179, STRAND, W .C. 2. 

All C<ilrrespondrncc to Head Offices; 

HASTINGS HOUSE, NORFOLK STREET, ST.RAND. 
London, W .C. 2. 
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YOU ARE W ~NTING First Quality 
-Goods for Building Y Qur Ow-n Sets 

Contact Studs, highly finished, wiLh nut and washer doz. 8d. ' Insulators (egg type), oach 3d. ; reel type • • • • each 1d. 
Aerial Wire, finest quality, 7/22 hard drawn copper, lOO ft. Filament Resistances, finest quality each • 2/8 

8/· ; by post - 4/· Oojab Bas~et Coils, 7 in. set 5/· 
Terminals (large), 2 & 4 BA,doz. 2/-; with nut & washer doz. 2/6 H.T .Ba~te~es, 30 volt, 6/-; 60 volt 12/· 
Terminals, W 0 pattern (large), 4 BA, doz. 1/8; with nut Ebonite, ! m., cut any size . . _ . .. . . • . lb. 4/-

and washer . . doz. !/- Headphones (double receivers), Best Brttish,make, 4000 ohms 21/· 
Termin.als, W 0 pattern (small), 4 R\, doz. 1/4; with nut , F~de!lench ~~fii 

and washer.·· . doz. 1/8 , (Single) , Best British Make, 12/6 
Terminals, Ordmary, doz. 1/6: 4 BA, with nut and Condenser Spindles, all sizes, 6d., 4d., 3d., and ea~h 2id. 

-:ash~r , . doz. 2/- Crystal Cups, with 4 screws each 3d. 
Termmals, Telephone, 4 B.-\, doz. 1110 ; With nut and crystal Cups, with 2 screws, . . each 2d. 

":a~her . doz. 2/4 Jvorine Scales (engraved), 0-180, best quality each 6d. 
Alumuuum Vanes, extra quahty . doz. patrs_ 1/· Variable Condensers, suitable for first-class panel work, 
Crystal Detector, complete, mounted ebomte, 2/6; spcctal · mounted on ebonite, 001, 14/·; 00075, 11/-; 0005, 9/6; 

, quality dust proof . . . . . . . . , . 5/· 0002, 8/6 ; 0001, 8/-; 00005, , • , • • • • • 6/• 
Lead In Tubes, boautiful finish, 6 in. 1/-; 9 in. 1/6 Hertzite Crystal, per piece, 1/-, 1/6 , . . , 2/-
Spacers (large), doz. 3d.; (small) (for condensers) . . doz. 2d. Brass Rods, screwed, 12 in., 2 BA, 5d.; 4 BA , • , , 4d. 
Switch Arms, first quality only, complete . . . . each 1/4 Mullard Valves, type R, 17/6; Ora, 15/-; Cossor Va!ves each 15/· 
Knobs (Ebonite), first quality, tapped, 2 DA, bras.; nut each 4d. Accumulators (British Make), highest quality, 4 vlt. 20 amps, 
Ebonite Dials, marvellous value, 0-180, bored in centre each 1/~ 16/·; 4 vlt. 40 amps., 24/-; 4 vlt. 60 amps., 82/6; 6 vlt. 
Ebonite Valve Holders, with 8 nuts, 1st quality only 1 1• 20 amps., 24/·; 6 vlt, 40 amps., 82/6; 6 vlt. 60 amps. • • 42/• 
Finest Quality L.F. Transformers 12f6 Coli Holdeu • , • • , • • • 2-way, 8-; 3-way 12/6 
Slider, complete with Knob am! Contact 1/• Shell Insulators, (large) each 6d, 

Send .A.I1r1ple Postage. 

THE LAST WORD IN CRYSTAL SETS 
OEEBEE No. 3 (with partition.) APPROVED BY P.M.G. &. B.B.O., C.P.Q. (Reg. No. 249.) 

This set, for which we are the I~ondon sel)lng a~ents, is m_ade by high!:( skilled _labour, and consis~s of: 
1. Inductance tube made to G.P.O. regnlatwm, wtth 20 tappmgs, wound w1th best msulated copper· Wire. 
~- Detector le lu:c d"t'Jic Crv•ctl with micronntcr screw adjustment finished in lacquered brass to take two crystals. 
3. All joints to connections soldered and covered with best insulating sleeving. 
4. The complete set is brought to four terminals and a 20-stnd switch, mounted on ebonite of superfine quality and fitted £3 3 0 

in light mahogany cabinet with receptacle nt side for earphone. Complete with crystals fitted and Royalty tax paid. • • 
Tliis handsome instrument is thoroughly tested before lraYing the works, and is guaranteed to be in working order. • • 

With a broadcast receiying range of 25 miles. 
Wonderful results can be obtained on an intloor aerial, anti ran be heard at tbls address any evening from 5 o'clock. 

· l'ri~ complete with earphone, aerial wire, 100 lt, insulators, and lead·in tube 

fOWLER & BRJGDEN, t~~5~;;~~~:i.KinT:r~:8Mu~::4~~~ 

73-VALVE BROADCAST RECEIVER~ 
I (I H .F., I H .F. and RECTIFIER, and 1 L.F .) 

1

1 G:~:~s::;;;;:~:;~;:r:A:J:J~G~ 
•. d. 

i L.F. Transformer . . 17:6 

.~?.~~-~Y. .. ~~-~.0.~.~~~ ........................ -~.= .. 6 

The Radio Waveora Co. 
(Dept. P.), la, GARVAN ROAD, 
HAMMERSMITH, LONDON, W.6 

GUARANTEED 
·vALUE 

~' NEWCASTLE 
AS LOUD AS LONDON" 

A Surrey purcha>erof UlC.STAFFORD 2·YALVE SET writes: " Delighted. 
Have only had set a week, and had absolutely no experience or tuition. 
1 get London, Birmingham, Newcastl1! and Manchester every night. 
Newcastle is as loud as London. Please qnnte for an Ampl1tier and 
loud .;;,p.eaker. as I have 80 rrany friends culling to li:sten-in anti have 
on1y tv::o pairs of 'phone:;.·· 

CALL AND "LISTEN-IN" 
AT ANV TIME. 

See a STAFFORD SET before deciding. Our l'nit system enables·you to 
add up tu any size~'# without disturbing the appearance of the .set. 
Kea'teot aud best on the market. If unable to call, Wrihl tor lists. 

STAFFORD and STAFFORD, Ltd., 150, Southam!)ton Row, London, 
W.C.1. One min. Russell Sq., Tube, 'Bu.:::esG4, CS, 77 and 44 pas.5 door. 

R. EGERTON~GREEN & Co., 

AND 

manufa~turing _€ ~~~tri~al 

ESTABLISHED IN 

Engtn~ers. 

1913 

STILL .JN THE FRONT LiNE OF 

WIRELESS 
:MOVEMENT TEN YEARS LATER. 

THE 

WRITE, 'PHONE OJ" CALL for" our:free list. 
Our Showrooms are ::,till at the same address: 

22, Dyott Street, New Oxford Street1 London, W.C.l 
(A few yards fro·m llem·y Glav') 

TRADE ENQUIRIES INVITED. 
Tcleph()ne: Museum I 249. 
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SELF· SUPPORTING 
STEEL MASTS. 

AN ORNAMENT NOT AN EYESORE 
No . Stays or Supports 
needed. Iron Base sunk 

in ground holds Mast firm as 
a rock · 
Designed by Engineera with 
14 years' experience in Radio. 
Approved by leading Insurance 
Companies 

IMMEDIATE DELIVERY. 
Can be erected without special 
tackle by anyone! 

SPECIFICATION: 
30Ft. MAST. 

3-10ft. lengths oi solid drawn 
steel tube 50 tons tensile mass­
ive cast iron base, weight nearly 
1 cwt. Aerial Pulley and other 
fittings built into mast. 

Price £4 14s. 
20Ft. MAST. 

2-10ft. lengths ol solid drawn 
tube, massive cast iron base. 
Aerial Pulley and other fittings 
built into mast. Rust-prooi 
finish. . 

Price £3 15s. 

Send direct to :-

ETHER LTD .. 
Hal!ord St. Smethwick Birmingham 

Agent!l u•antNl i.n all di•tricl.~. 

lUNCH HOUR RAMBLE 
STROLL ROUND TO 

SPENCER'S STORES, 
4-6, MASON'S AVENUE. 
BASINGHALL STREET, 

LONDON, J11:.0. 
CHEAPEST HOUSE IN CITY 
FOR WIRELESS PARTS & SETS 

PRICE LISTS FREE. 

MAY WE QUOTE YOU FOR 
ANY COMPONENT PART ? 

A COMPLETE SET? or 
COMPLETE INSTALLATION? 

Satisfaction is our Motto, 

HAROLD REEVES & 00., 
39, Great Windmill Street, Piccadilly Circns, W.l. 
Demonstrations 5 till 8 p.m. Phone: Regent 3Q53. 

POCKET AMPLIFIER 
(Dimensions only 5~ x 41~ x z'). 

Complete, Ready for Attachment to 
any Crystal Set. 

Price 14/6, or 29/6 with Valve. 

THE KINGSWA Y MOTOR CO., 
Waldorf House, Aldwych, W .C.2. 

'Phon<l : Regent 6gr. 
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:---·--- . . . --------------···-
always .. 

at STOCKS 
"STOCKS '' 

We have a 
Department 

competent Dispatch 
and ample stocks. 

i'- •• -. --------------- ------· 
I I i SEND FOR FREE LIST ! j 
.. ·- .. -. ---------------- ·---_ .. 

Accumulators 
Accumulators, 4.40 

" 
" 

4.60 
6.40 
6.60 

British Headphones, 4,000 ohms, light, very 
sen;ith·e, beautifully constructed. Else· 

19!11 
27/11 
27/11 
35/11 

where, 35/-. Postage 1/· 25/· 
"B. T. H." Genuine French Headphones, 4,COO 

ohms. Postage 1/· 25/· 
Picard Headphones, 4,000 ohms. Postage 1/· 
All guaranteed piHmes, double earpieces, and 

comvlete with cords. 
Aerial Wire, 7/22 copper, in 100-ft. lengths. 

Postage 1/· 3/• 
Aluminium Vanes, 22/24 gauge, per doz. 6d. 
Basket Coils, 7 in. £et 5/· 
Brass Nuts1 ~ tG 6 B.A., 3~d. doz:; washers, 

doz. ... ... . . • • ... ... 2d. 
Brass Rod, screwed, 2 to 6 B.A., in !<l In. 

Icngth.i31 eat:h • • • • ... ... ... 4d. 
Buzzers 3/6 
Coil Holders, on ebonite, mahogany ·base, 

two-way ... ... ... ... ... ... 4/6 
Three-way, solid ebonite, with ·tong arms... 9/6 

Coil Holder Sockets .. . . .. 1/· 
Condensers (ftxed), any capacity 1/3 
Contact Studs, complete with nut · and 

washer, ! by !) doz. ... •.. ... ... 6d. 
Crystal Detectors, solid braos on ebonite... 2/6 

Ditto dust-proof, jn glas-;, case ... ... 4/6 
Crystal Cups, 1d. each, 3 screw, 3d. each. 
Crystals, Hertzite, 1/3 f zincite, 9d.; galena,_ 

€ilicon, bornite, pyrites, chalcopyrite, car-
borundum, each ... ... ..• • • ... 3d. 

Ebonite Dials, engra,·ed 0-180 ... 1/3 
Earth Clips, copper, each ... ... ... ·'· 4d. 
Filament Resistance&, ,·elvet action, 2/6 and 3/6 
Resistance Formers, each ... ... .. ... 1/· 
Grid Leak and Condensers combined ... ... 3/6 
Insulators, egg, 2d.; reel, 2d. Mica 3d. sheet, 

Shell .. .. .. .. .•• .. 4d, 
Insulating Sleeving, 1 mm., 4~d. yd.; 1! mm. 

yd. .. •• .. .. .. .. .. Sd. 
lrsulated Tape, ! lb. roll .. .. 9d. 

i ·- .. - . - -. --- ---- - - - - - - . ----, 
! WRITE, CALL OR PHONE i 
!.. , .. I 0 - 0 - • • _, •--- ., -- - - - --.,---- ~ 
Inductances, ·wound, 22;2! enamel wire, 

12 by 4. Postage l/· . . . .. .. ... 3/~ 
lntervalve Low.fr~quency Transformers, nne.st 

manufacture, ratio 4 to 1, 12/9; ratio 5 
to l. Postage 9d. . . . . • • 14/6 

Knobs, with brass nut in€ert.. 2 B.A. . . 4ld. 
Leading-in Tubes, ebonite, with terminale, 12 

in., 1/4; 9 in., 1/2; 6 in. .. .. 
Lightning Arresters, approved type •• 
Slider and Plunger, complete . . . • • . . .. 
Slider Rods, l in. sq., 12 in. or 13 in. drilled 
Spacer Washers, small 2d., large, doz. 
Solder, Aluminium, 9d. stick. 

1/• 
5/· 
4d. 
4d. 
3d. 

Switch Arms, laminated blades, complete, 1/6 & 1/• 
Switches, S.P.S.T., 1/6; S.P.D.T., 2/·; D.P.S.T., 

2/6; D.P.D.T. • • . • .. .. . .. 3/· 
Scales, ivorine, engraved 0-..180 • , . . 4jd, 
Screws1 countersunk~ chee-6ehead and ronnd-

head. All B.A. sizes: i in. & l in. Sd.; 
l in. & 1 in., doz. . . ... .. .. 9d, 

Tablets, earth, ·aerial, 'phon.,, ·etc., each . . 2d. 
Terminals, >pecial large .• with nut and wa>her, 

1!d.; W.O. type, 2d.; telephone, 2d.; 
pillar 2d 

Tin Foil . . >heet · 4d: 
Copper Foil . . . • • . , . •heet 4d. 
Valve Holders, turned ebonite, with nuts, 1/3 & f/· 
Valve Sockets, 1d. each . . doz. 9d. 
Valve Sockets, with shoulder • • doz. 1/· 
Valve Pins • . doz. 7d. 
Wander Plugs, 3d.; Wood's metal 4d. 

Complete Condenser 
Parts 

Capacity. 
.001 
.000i5 
.0005 
.0003 
.0002 

Assembled. 
12/6 
12/· 
10/6 
7/6 
6/· 

.0001 •• 

Price. 
6/6 
5/6 
4/6 
3/· 
2/3 
2/· 
1/9 

•• 4/9 
Yernier 3/· 

Top and Bottom. 
Drilled Circular Plates, not ends , • pair 1/6 
EYerything ready for o.ssembling. Postage 1/ · 

set extra.. 
Kindly forward ample postage, 

Balance fully refunded, 

--·----------- Trade Supplied ____ ;:.. _______ ~ 

Tel. No.: 
4790 Regent ''·STOCKS'' 'Grams. : " Stocks " 

Regent 4790 London. 

43a, CRANBOURN STREET, 
LEICESTER SQUARE, W.l. 

NOTE-Mall Order and Wholesale Dept.: 7, Bear Street, London, W .C. 2. 

Dead opposite Daly's Theatre and Hippodrome, Leicester Square Tube. 
Buses Nos. I, 24, 24a, 29, zga, 44• 48, etc., pass by. Charing X one minute. 

-··--------~-·---·----··--------·---------------------·-·-·--·--
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HEADPHONES 
Genll;ffili Ften~h· ;'l'ef!ll>hones, double, 2'1&1,. 

adjllllbal>Ie,dight,. 4.~ ohms . . Vf 
AsB.l.~~~:· bf E~i~ish,, .s~amp~~ 2fJJ/-
Single Earpieees._ .. Btitish, stamped 

B.C.C., with cords anll handle, Jlf 
4,QOO ohms . . . . . . . . • 

French Receivers, double-heaQbaDdll, 
adjustable earpieces, very light, 22/6 

· s.,ooo ohms . • . . . . . · .. 

· Aerial Wire, 7/22 bare 'eopper, 100 ft. 
, , ·· 1/1& phosphor bronze, 
100ft..~· • . . . . . . ';~ 

Insulators, Reel, 2d. ; Egg. 4d. ; 
Shell, 8d. and 

Baaket.Coils, set of 7, "Oojah" 
· • StlilfCoi1s1 • , 8, , 

Cr;rstal Detectors,. mounted on 
ebonite 

3/-

2/-

9t1. 
5/-
7/8 

216 

Perikon Detectors, finest adjustment .. 
Inductance Coils,, 12 iu. x 4 in., wound 

, '22''Cn!UI1Cl • • • • • • . • 
· Brasa Rod and Slldar, oom{llete 

with.plnn~.. .. .. .. 
: Termiaals, \Vlth nuts, large, War Office 
, · per doz. 

Terminals, with nuts, Telephone 
per doz. 

Pilament Reeistanees, 2/6, 3/-, and 
Switch Arms, phosphor bronze Lami· 

nations 

416 

316 

lOd. 

1,'6 

2'-
4.6 

1/3 

, INTERVALVE TRANSFORMERS 
Ratio 5 to 1. Real Goods, not rubbish 

f&'i· each 

COIL HOLDERS 
For· Duolateral Coils, Extended Handles 

for Anti-capacity 
2 Way 1'01. 
3 Wny- "f87-

. \ linassem· 1 For Panel , In Celluloid 

Capaoity b~e~ j Mo~::ng 1
11 

~:~ 
61- 10/8 1&-

00 51- o,o u:-
HIGH TENSION: BATTBBI'ES: 

50 Y olts fer- 4{6 by buyiD:g our 
t'5 Pocket Lamp Batteries at 5/­

PIIll dozen. 

CRYSTAL SETS 
MoliDted ia Cabu.t. 

B;B.C!:. 
: Pr-ice complete with Royalty - £2 2 0 

A NEW DEPARTURE IN THE WIRELESS INDUSTRY 
We cater· for the- serious QliJIBrirnlll'lter who Ims not the faoiH«es of a eompletely equiP»>O workshop by undertaking 
to- de.sign· and malt& any a)JRIIl'3tus or oomponent part so essential to those experiments, from Complete Crystal Sets, 
Multivalve;. the world-famous Repneratlve Set or Transmitting Apparatus, .Loose Couplers, Tapped lhdUotance.s, 

Ellonite Panels drilled, etc., ail tO' your own specification. 

SEND' FOR FREE PRICE LIST!h NEW EDITION• 

THE WATERLOO ELECT-RIC' CO .. , Et.ECliRiCAL AND 
WIRELESS ENGINEERS 

= 

= 

= 
= 
= 

-= 
= 

= 
= = 

129 WATERLOO ~AD LONDON SE 1 (!MI1JUTEWA'llEBL009TNliOill 'Bbsu46,1,.64;67;.8S. 
t · . . , . - . . I!SV. t . . . - ·, • • • Pltone: HOP 5619, OPE~T tJN SAPC'ltfldi'S. -

§ . r.rxxm 9, p.m. = 
!ffiiJIJIIHIIIliiMII tt lflllll!U I HUitlt IHJIIIRHl JJifUmllllllllll I lllllllllllllllllfll Hill HIIH I HI tiH·lllli IIHIIIIIIIIIIIIIIII U 111111 Hlf 1111111 lliUtlltlfiiiiUfl HIJHIIIIIIIIItlllllft,;. 

A Price for ~Y. Poc~!t.?u~ Stand No. tO 
Gallery (Ideal Rome Exhibitien.) 

We shall be exhibiting Com:p:lete Wireless Sets with, a price range to suit every pocket­
all comi}9nent parta- and units b-y which you can enlarge on your proesent set. 

, . I 

Be Sltl"e to <'lfll nn<l .llfU.'e a· clmt. u·ith ou•· df•uwnsft•nfo•·s. 

Crystal Receiving Set. 
Recqive., Broadcasting mmic for 30 miles, is £>xceptionally easy to 
adjust, the movcm0nt of· one switch arm being neces>ary to adjutit tu 
any w:a,·e-length. The cry.,;t.al i;; enclosed in. a glass· cas~, one acljlt.otment 
being almost pe1manent. 

£5 0 0 
complet .. ,.and all ready for fixing. There are no.extras, and no upkeep 
costs. This Set can be adapted to take a Loud Spcak<:>r by the tl'le of 
our unit syst-em of Note :Magnifiers. 

Improve .. Yo.ur Set. 
Tlw 'Vates Unit System of Kotc Magnifkrs enable' 
you to bnild up J~our ~C't. :;;tep h~ st-C'(J. The atnplificat.ion 
is re:uarkahle. One, two. or three of these units will 
perutit you to lh£ a Low t ~pf'nker; a-cc-ording to 
distance ~ron1 the llr.)J.d.::·a5tia":; ;o;LdiJn. 

Price for 1 Vu.lvo Fn!t .... 
!'rice for 2 Valves in I lrnit 

Pyramid· B. T. Batteries 
supply that cons·istent flow tliroug . .h the grid so nef'('j:::ar:\~ t.o cnauro pt"}rf,'3C't 
reception. n~hind the tnauuiaetun· of thi~ battery is 40 years' rna.n.u. 
fctet nring ox.pf'rienef'. 
\\'o a-t:e· ConstantLy rPcei\·ing letters pl'di:5ing-the1r oo_nstancy. 

l5.,·olt . . . : 3:-
:w.,·olt !with Varitl· 

ble Plui! Conne<'t.ien 
and i "'unclf.'1· 
Plugs) .. 7,'6 

6G . volt (toppe.•! 
'each :i volte) .. 12.-6 

•' fdc-al '' ':alve A('C'lHllU· 

la tor. Hating 50 hour3 
int.erznittcnt., 2.5 hour7.:! 

continuou"' : 
4-volt, in wooden case with carrying handle (carriage 2/-) :M!{-
11 ... \·olt,Jn wooden r·a..:.c wirh earrying handle (carriage 31-) 351• 
Fihunent He.si.~·t~ulC'(\-; . . 319: 
FiXed CondPn'*'r~ . . . . . . frotn Zf· 
Yuriabk Conden~en (ui various .eaptlcitioQ) frotn 6;-

Valves. 
Ora 15/· 
l\!.0. " H " . . 1•7;/6 
Cossnr - . . 15/- . 
Euiswan 15/-

WATES BROS.7 ~3:/14', Great Queen Street, Kingsway, l.Oncfon~ \f.£.2. 
'Phone: Gerrarrl 57"6. 'Grams: Zywateseng, Westceat. 
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Wireless Revolutionised 
llllllllllilllllllllllll!lllllllllllllllllllrllliilllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllrllllllllllllllllllllllllllllllllllllllllllll 

THE R.F .H. Reaction Sets are literally a revelation 
in selectivity and range. Though operated in 
the immediate vicinity of a broadcasting station, 

such local statioi:l can be H tuned out" and other concerts · 
selected without distortion or loss of volume. 

RANGE: 
A 2-valve instrument of the new Reaction type when used in Birmingham gives perfect telephony from 
Paris, the Hague, London, Manchester, Cardiff, Newcastle, &c., the local station being tuned out at will. 

PRICE COMPLETE .. .. 25 Guineas 
................................................. '/1•''''''"''''''"'''"' 

See our exhibits at Stand No. 13, ',':, 
at the Ideal Home Exhibition, 

Olympia, March 1 to 24. 
~--········· ................ . 

CRYSTAL SETS FROM 5 GUINEAS. 
Buying Agents arc being appof~tcd i!' every centre to 
COJJC u:itlt the business which is pou•·ing in fo•· tltese sets; 

-
ROGERS, FOSTER & HO WELL, ·LIMITED, 

RADIO ENGINEERS, EDTVARD ROAD, BIRMINGHAM. 
"Telephone: SOUTH 265 

:-:--Butcher--.-:: 
For approved B.B.c. Sets." 

Western Electric Crystal Set £4 2 6 
Delivery from stock (Postage extra}. 

Western Electric Headphones £ 1 12 0 
(4,000 ohms) Supplies at present limited (Postage extra) 

Large Stocks of Components to meet every 
requirement at keen pric.es. Telephones rewound. 
:: :: Ebonite supplied. Panels drilled. .. .. 

~-·8;~·;;;t~-;;;i··~~·;;-pii~·~··:s~·~·~··-p:~·.··~·~·~;y··~;~-;;i~[;:··i· 
~ We extend an invitation to you to visit us. ~ ······· ........... ·~· ....... ' ......................................................... . 

E. E. BUTCHER, 273 New Cross Road, London, S.E.14 
'Phone : New Croas 1923. 

SAFETY FIRST 

8, Lambeth Hill, and 97, Queen ViGloria Street, LONDON, E.O. 

Telegrams: "A UTOWIRE" 

·· Griffin's · · -
The Mail Order Stores 
"GRIFPHONES "·THE IDEAL HEADPHONES 24/-

MONEY BACK IF 
GRIFFIN EXPERIMENTERS' 

PANEL • . • • (Po5ta!Ze 1-) 25/· 
10 x fl· x ! !r.. Ebonite Panel. 
Fitted with Filament ltesistnnce, 

Valve Holder, .0005 Condenser, 
Scale and 10 Stud Tapping Switch. 
Eiszht Terminals. 

POTENTIOMETERS in Pol. Teak 
case with change-over switch . • 7/6 
Ex·Governt. Bargain. Postage 1/· 

INTERV ALVE TRANSFORMERS 
Guaranteed THE BEST, being Dis· 

tortionless, NOiseless. These are 
H EDG EH OG· pattern, ltatio 5-1. 
Wound with D.S.C. Wire . . • , 
(Postage 9d.) PRICE 20/• 

TELEPHONE TRANSFORMERS 
As specifications of above PRICE 17/8 

(Postage Od.) 
QUALITY FILAMENT RESIST· 

ANCES • , • . . • • .. • • 2,'9 
"GRIFFIN" Fixed CON· 

DENSERS, ·OOt , • • • • • 1.'6 
"DUBILIElt" ·0001 to ·0009 .. 2/6 

·001 to ·005.. .. 3/· 
., · Grid Leaks, 2 Megs. • 2/8 

SWITCH ARMS • • • • • • l/• & 2{. 

GRIFFIN 

NOT SATISFIED 
Ebonite Dials, 1 to 180'. , • , • • 1/6 
Siemens H.T. Batteries, 30V. • • 7/6 

, , , 66V. • • 15/· 
Potentiometcrs · • • , , • • • , 4/• 
Fila~n:ent Resist. • • • , 1!/6, 3/-, 3!8 
Ebomte Panels, all sizes per lb. 4/6 

,, Knobs . • • • • • • • • • 6d. 
, Sliders . , • • Bd. and 1/6 

Aerial Wire, 7/22 Copper, 100ft. • • 3/9 
, , , Enamelled ., • • 4/8-
" , 4/25 Bare1 100 ft, • • 1/8 

Resistance Wire, 12 yns. , • • • lOd. 
Rubber-Covered 20 g. Copper,l2 yds. 1/4 
i oz. Bobbins, 47' g. D.S.C. (for re· 

winding 'Phones) • • • • • , 1/• 
Pkts. of asstd. Crystal (Real Value) 2/6 
QUALITY CRYSTAL DETECTORS 2/8 

Do. . do, 4/-, 5/-, 61-, 718 
Wound lnd. Tubes, 3 x 12, a/3; 

4 X 12 , , • , , , , • • • , , 4/• 
Valve Holders, Mid., 1/·; "A" liS . 

Eb. • . .. .. . • .. .. 118 
BASKET COILS, special line, she\· 

lacked, not waxed. Wound with 
3 stranded wire . . • • • • - • • 711 

BASKET COIL HOLDERS, 3·way, 
in Ebonite for Panel Mounting 7/'~ 

MAGNUM I 
- Complete List of all Parts seat Free, 

GRIFFIN WIRELESS SUPPLIES CO., 
82, Newirigton Causeway, LONDON, S.E.l. 

(3 minutes from Elephant & Castle Stations). 
Hop 18o6; (Tbe corner ol Lancaster St.) •. 

...:.--~-----~-..,~ 
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§JIIIIIIIIflllflllllllllllllllllllllllllllll we Specialise 1/1/1/1/lllll/llll/llllllllllllllllllllllil! 

= in manufacturing· the 

~BuR ToN RADIO CoMPONENTS~ 
-

. . 

SEND US YOUR ENQUIRIES. FOR 
= = = -:Aluminium Vanes, A~uminiuni Pointers, Contact Studs,: 
- B.A. Washers, Brass Terminals, Brass Spacers, Square~ 
1: 

= 

-= 

13 in. by -;i in. Rods, B. A. Nuts, and numerous other parts. = 
Special parts made to your requirements. 
SGnd sample· and we will quote you. 

C. F. & B. BURTON, 

= 

== Progress .Works, Bernard Street, WALSALL. ~ 
A1tllllllllllllllllllltllllUlllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIJIIIIIIJUillllllliiiiiiiUIIIIIIIIIUIIIJIIIIIJIIIJIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItltlllllllllllltlllllm 

Happy evenings 

at home 

by the Bower 

No. 1 Crystal Set. 

THE objects aim~d 
· .. at in the construc­

tion of this Receiving 
Set were absolute 
efficiency, combined 
with simplicity of. 
working an:J low cost. 
The Bower No. I 
Crystal Set has proved on~ of ·the 
most successful of its kind-tested, 
guaranteed. and passed by th~ P.M,G. 
Call or write for revised price list 
No. 12 and full specificati()n of this 
set-and Everythins 'for Wireless. 

0 
"• 

~BOWER aa~TRtcll!'l 
~. 1 5. GRAPE STREET. 

SHAFTESSURY AVENUE. LONDON. W.C.2. 
'PMneo• REGEN'l' 2G36 

·RELIANCE RADIO 
SERVICE CO. 

THE " RELIANCE " 
CRYSTAL RECEIVING CABINET, 

P.o. ftelr. No. 277. 
Cor>slstinw of Ebonite Panel In Oak Case, with 
lid, Tuning Coil, 900 metre wave-len.11th. '001 
Condenoer, Patent Crystal Detector, :Silicon or 
Hertzite Crystal, Spri112 In small chuck, ball 
iolnt action witb Variable Pressure, the whole 
totally enclosed in 11laaa tube, tlwa ellmlnatin11 
dust and damp. 
Accessories Include 1 Pair Fellows 4,000 ohms 
Double Headr,ho- 100 feet Stranded Copper 
Wire, and 4 asulaton. -
No further outlay. A &'llatanteed ranre of ZO 
miles for broadc:Uted concerts and will tal<. 
2 Pairs of Double Headphones with perfect 
dearneaa. Each Set toated and 
luHy guaranteed and we conli• 
dently asaert that for tbe price it 
is the moot reliable yet offered to 
the Public and it ia manufa<:tured 
ba- one of lbe. "ldm firms In tbo 
tra~e. 

PRICE COMPLETE 

£3-7-6 
POST PAID. 

Plus B.B~C. Royalty, 7/6 
We have also a conq>lete ranae .ol 
Valve Sets in stock from £7 le> 
£24. Call &nd. l~t tha 
lamouo FeUephon& Z and 4 Valve 
Sets. Pricfl £10 IQ• and 
£ 1'7 1 Oo. rnpectively. Also tha 
Fellocryst' Soper Crystal Set. 
Price £4 7•· &d. Demonstrations 
given daily. ean ana gel oari1fac· 
tion. no fancy prices but boftest 
value for money. Hours 10 a.m. 
ro 'l p.m. m-.ted Cataloti110 Pcm f'r-

ft£LJANC£ RADIO. SERVICE CO., 
. 283, St. John Street, Clerken.welt. Loadon1 B.C.l 

~PHONE: CL£RKENWELL. 4290. . 
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WIRELESS -CONTRACTORS 

The 

• 

FOR 

PltiVA TE -1-N-STAL.LATIONS 
AND 

SOLE AGENTS 
FOR 

MARCONI'S WIRELESS TELEGRAPH CO., LTD.,' 
FOR AJ,L PLACES OF PUBLIC ENTERTAINMEN1 IN THE 

U N I T E D K I N G D 0 M. 

(Th~ Triumph of tl1e Master Mind) 

<-- --> 

YOU ARE CORDIALLY INVIT-ED TO I!iSPECT ALL MODELS AND LOUD-SPEAKING AP-PARATUS 
AND 'PO LIST-EN-IN . DURING BROADCASTING HOURS AT ANY OF OUR BRANCHES OR HEAD 

OFFICE, 

Head Office SPECIAL DEMONSTRATIONS every Tueaday and Thursday, 1'to 9,30 p,m, 

FREE. 

WRITE FOR ILLUSTRATED CATALOGUE 
(Mentioning· "Popular Wirele.ss "). 

WALTURDAW 
WIRELESS DEPARTMENT, 

eo., 
LTD. 

Head Office: 46, GERRARD STREET, SHAFTESBURY AVENUE, LONDON, W.l 

BIRMINGHAM : 
80-32, 1 ohu Bright Street. 

BRANCHES: 
LEEDS: 

21, King Charles Croft. 
LIVERPOOL: 

116, Dale Street, 

NEWCASTLE: 
'1, Colliugwood Street. 

SCOTLAND: 
Argosy Film Co., Ltd., 

81, Dunlop Street, Glasgow. 

CARDIFF: 
9, St. John's Square, 

MANCHEST-ER : 
13-15, Gt, Ducie Street. 

I 



Il 

Build your own set ~i~h BURNDEPT Accessories 

BURNDEPT PATE!n COILS 
(Patent No. 1682!9) 

are wounrl with ample air space 
between each layer, thus ensuring 
a minimum self-capacity. Coil~ 
7 5-1500 nlriltilayer coils with wa va 
length range 750-250JO metre,, 
Set of 9 • • • • • • £4 10 0 A 

VALVE HOLDERS, 
turned out of solid ebonite rod. 
fixed to panel by single screw. 
No. 2H .. . • . • £0 2 0 A 
No. 280, mountecl on ebonite pand 
and boxed .. . • • • Ill), 10 6 A 
No. 28J, complete de· 
tector unit. • • • .. · 11 0 0 .'\ 

ANTICAPACITY SWITCH, 
specially designed for use in ltallb 
Circuits. Capacity reduced to '' 
minimum. 
No. 235, 1 pole change over £0 12 S A 
No. 236, 2 , , , £0 15 0 A 
No.237,3 , £0176A. 
No. 238, 5 , Ill 0 0 A 

TEtEPHONE TRANSFORMERS. 
For use with 120 ohm telephtlnes 
am! loud speakers. Each testccl at 
500 volts winding to windin!(. 
Distortion an(l Iealmge noisr::; re· 
duced to a minimum. 
No. 227, unmounted S1 0 0 B 
No. 285, in polished 

walnut box . . £1 10 0 B 

THE FINEST 
HEADPHONES 
PROCURABLE for 

30/• 
This price is for one · 
pair of either I z-o or 
4000 ohm phoaes in· 
eluding cords ot good 
--· qu~ity.~ 
C•towgue, post free, 
gives you details 
of our Wjreless 
Heodpl4o1Ul&, L o u et 

. - . 

BURN DEPT. 
MANUFACTURED BY US IN 
OUR FACTORIES AT BLACK­
HEATH AND USED IN OUR 

FAMOUS RECEIVERS. 
Write for our Catalogue~ 
sent post free. Section I: 
Amateur and Experimental. 

Section Ill: Broadcast. 

BURNDEPT, LTD. 
London Office and 8ho1croom.~: 

15, Bedford St., Strand, W.C.2, 
AERIAL &: EASTNOR WORKS : 

Blackheath, S.E.3. 
L.oad11a Alaltl'il!te. H~. Bori Plm:e, Leeds. 

6.4 ~~~~ &;., lllaaelwtff. 
133, New St., Birmingham. 

93, Holm St., Glasgow. 
::J Playhouse Arcade, 

Gmltlkrd. 
Bank. Bldgs., Middle St., 

Ye{J.-ll. 
246, &e~~ St., ATter!ieen. 

GONCERT COILS 
nre sing];, layer coils wouwl on 
ebonite, anti are the most efficient 
coils for the reception of wireless 
>JWl'el!. Set of ! conr.ert cflils 

S.l-S.! . , .•. £1 0 0 A 
RHEOSTATS, 

monlclcll block oi special heat-re· 
:-:.bting composition, ebonite linllb. 
So. 2;0, 7 ohms, 1 amp £0 5 ()A· 
.Xo. 275, as 270 in wal .. 

nut box . . . . £0 12 $ A 
Also snppliecl nt same prices: 

Xo. 271, 3 ohms, 2 :imps 
:So. 272, 1·!, ohm~. 3 amps. 

eOILHOLDERS, 
a welhlesigne<l coilholder of IMllll­
somc appearance, moving !lokltrs 
g..:-anotl 5-1, very smooth actit)ll, 
enabling tine adjustme•fr, to be 
ll:HHlP. 
No. 13:;, for mounting £1 10 01 A 
No. 136, on oak bnso . 

with terminals . . £2 15 0; A 

INTERVALVE TRANSFORMERS, 
· tlesi~ncd to give mnximnm ampli· 
ficfition with minimum distortion. 
'fested at :;oo volts windina to 
winding atlll frame. :\Iinimnn~ re. 
sistance 230 megohms. · 
N<lo. 226, in carlllJoanl 

box with Uiagratu 
ut oonne<:tions . . H 5 0 B 

No, 283, m polished 
walll'ut. box, ebonite 
panels anll terminals £1 17 6 B 

"Just as if I had switched 
in another Valve." 
Rcacl the testimony of a ~tser of Grystor Cowl Insulators: 

:: I waa recompwnded by Xr. -- (a well-kilown amateur) •• 
"to fi~ your Cowl 1'\sulat?~s to my aeri~l • . . . the " 
.. ~!feet was extraordmacy, Jt was JUSt as 11 1 had switr·hecl" 
" 10 another vaiYe • • • • I received signals I had " 

neYer heard before • . . . t'. D. (Ealing) " 

THEONLYWAYTOOBTAIN 
100% AERIAL EFFICIENCY 

USE 

~gs(g~ 
COWL 

IN~ULATORS 

Btae.olters,. o·afi 
-- A.mpliflers 

~ F "Peathc:Mnlght, ~ Actual 
weight, including cord-s, is 6 oz. only. 

(Pa.tent Applied for) 

CRYSTOR AERIAL INSULATORS... ..Price 1/9 each 
CRYSTOR VERTICAL LEAD-IN .. Price 6/­
CRYSTOR HORIZONtAL LEAD.IN •. Price 6/6 
l.EAD.IN EXTENSION, 4.in; . • . .Price I/6 

Obtainable from All Wireless Dealers. SOLE DJSTRJBD'l'V"U AGEN'l'S: 

S. G. BROWN, 
! . Lond.on Sho_wrooms (1letait onlff): -

19, MORTIMER STREET, LONDON, W.l •. 
.Beaa omce & Works (Trad~ Only) ; Ylctoria Road; North Aeton, w.s 

WIRELESS, AGENCIES ttd., 
64, Mortimer St., London, W. I. 

LTD. 

'Phone: Museum 2672. 'Gram& : Adra7anax, Wesdo, London. 



• • • • 11 • • • • • • • • • • • • • • . , • • Price of Receiver as illustrated, • • without Accessories £10: 5:0 • • : Broadcast Fee £1_: 15:0 : .................................. 

.- ·-~ 

lll 

THE "EFFICIENCY'' 2-VALVE 
BROADCAST RECEIVER . 

In order to recc;:ive the maximum enjoyment from 
" Broadcasting " you must buy a set of proved merit, 
and designed and constructed by manufacturers of 
repute. If in doubt ·as to the value of Gambrell 
apparatus, ask._ those who have used it in the Navy and 
Air Force-THEY KNGW . 

This receiver has been approved by the Post Office • 

Particula~s of the above instrument ·sent ~n request • 

Complete catalogue post free-Sixpence • 
. ................................ ~···~ ................................... ··············· ................ ... 
~Visit our Stand No. 11, Wireless Section,~ 
i at the Ideal Home Exhibition, and see· all l 
: our apparatus, · 
~ ...................................................................................................... J 

GAMBRELL BROS., L TO. 
MERTON ROAD, SOUTHFIELDS .. LONDON. S.W.l8 

Are You Held Up 
For Turned Parts 

and 

Metal Stampings 
If so do not delay but consult us! 

We have one of the most up--to-date STAMP~ 
ING AND MACHINE PLANTS at your 
com~a~d. and can give you prompt delivery. 

No inquiry too large, or loo smalL 

Our prices are regulated strictly in accord~nce 
with quantities or numbers specified. 

Our range of POWER AND HAND 
PRESSES enable us to produce stampings 
ranging from 9 inches in diameter by 
7 . inches deep to the smallest links 
used in gold chains. 

Let us have your inquiries ior WIRELESS 
PARTS in quantities, which will receive our 
immediate attention. 

We also specialise in the production, magnetising and hardening of 
TELEPHONE MAGNETS from customers' own steel to any design. 

YOU CANNOT DO BETTER THAN GET IN TOUCH WITH 

·B. D. & Co. (Edward A. Boynton). 
HEAD OFFICE : 173, Goswell lload~ E.C. 1. 
WORKS : 167-173, Geswell Road, and 1-9. &swell .Piacl; E.C. 1, 
WlRELE;SS INSTJlUJIEl!lT WORKS ; a&i-363, City Bead, E.C. 1. 

ESTABLISHED 23 YEARS. 
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GUARANTEED 
OUR GUARANTEE. 

MAXIMUM RESULTS DESPITE 
OR YOU RETURN IT. 

LOW PRICE-

We guarantee the material used and the workmanship employed in' the production of Radionette Instruments 
to be of the highest quality, and hereby undertake to repair, free of all cost at any time, any Hadionctte Instrument 

which proycs upon our inspection to be defective in material or workmanship-and offer you 

SEVEN DAYS' FREE TRIAL IN YOUR OWN HOME. (Use the Coupon.) 

SOLE DISTRIBUTING Al)EN':rS: 

Receiver, including a Pair of Super-Sensitive Headphones, 
two Crystor Aerial Insulators, and roo ft. of Copper Aerial Wire, 

PRICE£3: 10:0 
INCLUSIVE OF B.B.C. DUTY 

or 

WIRELESS AGENCIES LTD., 
64, MORTIMER STIIEET, LONDON, W.t. 
'Phone: Museum 16'11. 'GflJms: A.draoona:x:. We&do, London. • 

/ 
/ 

................................................................................................................ : ..... 
The Melohay 

WIRELESS . 
INSTRUMENTS. 

Our Crystal A.l. Set has 
Established a Record. 

SALE PRICE· .. £2 .. l.Os. 
With Aerial Wire, Insulators, B.B.C. Licence included~ 

APPROVED BY THE G.P.O. 360. 

OTHERS SAY: 
" Am delighted with the dist-inctness of music and speech, 

:dthou:.!;h lS miles out of Loudon~ 1t seems that ' 2 L.O.' i·s 
~Jll'akiug over my slwulder." 

"Have tested Crystal ~et with friend's Aerial, and he is sur· 
· pri~ell with the re:;ults compared with !1is Crystal Set, for \Vhicb 
, lw p.aid much more.· (St. A:t.Jans-2() miles Jrom Loudon)." 

"Have bad 6 pairs of 'l'tJoncs on your Crystal Set without 
rrducing volume or clearness of tone.'' 

··The Cry~.;;tal Set with your 2-\'al\'c Amplifier operates a Loud 
Stll'aker perfectly." 

SEE OUR VALVE SETS. 
COME AND LISTEN IN : : : 7 to 9 p.m. 

HAVES, LTD., 
342/4, Euston Rd., London, N.W.I 

per!t~llra WIRELESS per!~~xtra 
Why are less premiums being paid by our Customers 1 

Because they TRANSMIT their Goods 
in our Anti-Pilfering Case .. 

B. B. C. 
Before Buying Cases 

elsewhere, follow SET by most of our 
the example Customers 

and pay 4/6 extra per Case. 

If you are BROADCASTING your Goods, be sure 
that the LISTENERS IN (your dients) receive them 

as they are sent out. 
Extract from L. 0. of 0. Report:-

. "'"·::·-w~·~;~·;;;~-~~ .. f~~~~;~~i·;·i;;;~;~~~-~:i-~i~~ .. ;~i~'':E~i;ii;;;;:"l 
: H was impoJSible to remove any board without ita : 
: being split, thereby rendering the fact of the case having : 
~ been forced immediately apparent." ~ 
r .................................................... , ............................. ,, ........... : 

Hello. Hello! 2 Hello's!! Our 'Phone 
number is Clerkenwell 4733. 

Favourable REPORTS from all parts of the WORLD. 

E. V AUGBAN 6 Co., 
Exporl Packing Case Makers, -: 

29, Moor Lane, London, E.C.2. 1 
.......................................................................................... ~'\ ........ . 

, T/Y, 
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A Set you will be proud 
to have in your home. 

THE purity and volume of the tone obtained from the 
BHOADCAS'l' MA.TOll is a revelation to tho"e 
who have only listened-in on Crystal Sets. When 

buying your first. Heceiving Set b€ sure to get one with a 
generous reserve of tone s•:fLcient to carry you through 
on nights when transmissions are poor. For this you 
need two Valves. If you suffer from traffic disturbances, 
too, you'll appreciate th<> extra Yolume from such a 

before being passed for issue. and is sold on the express 
understanding that it must give you complete satisfaction 
after a scren dnys' trial in your own home, or tnoney 
williugly refumled in hdl. 

Receiver as the JJROA JJC'A8T 
JIAJOR. No need to drop the 
Head-phones in disgust when a 
heavy lorry rumbles by. 

If you live within 25/30 miles 
from London. Manchester, Bir­
mingham, Newcastle, or Cardiff. 
yon will find the JJROA.DCAST 
MAJOR an ideal Set. You may 
be asked to pay Yery much more, 
bnt you will certainly not get a 
better Set. 

Remember that every Instru­
ment 1s tested on our own ..:\erial 

Its handsome, polished Oak Cabinet, with plated piano­
type hing<>s and all connections at rear, is a worthy addition 
to any room. Get one now. You'll be inYcsting in a 
RPceiYing Set vvhich will proYe a neYer-E'nding sour('!::' of 
enjoyment. 

~-Th~ -Equip~e;t-Su.ppll;d --
1 Without Extra Charge. 
I ACCUMULATOR, 6 volt 40 amps. Best 

British Manufacture. I H.T. BATTERY, 60 Yolt, specially made 

I to our specification. 
HEADPHONES. One pair of Western 

I Electric 4.000 ohrm, highly efficient. 
1 AERIAL WIRE, 150 feet of <>namelled 
I copper. 

INSULATORS. Two are supplied-
l_ __ s~~c..!,:;n..!.._f~~ single-wi~ Aer!!l.:._ __ 

NOTE.-When this Het is re­
quired for use with Broadcast Litence 
a royalty of 35 - must be paid at 
time .of purchasing. The royalt,y of 
25/- due to ::\1 arconi Co. is being paid 
hy us. 

COMPLETE 

£9-9-0 
Valves 15/- each extra. 

Broadcast Instrument Folder, post free. 
Radio Components Catalogue, 32 pages, 

fully illustrated, 3d. 

The PETO-SCOTT Co., Ltd., FEA~~t~~~oNE 64 High Holborn, W.C.l 
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MAGNA VOX 
LOUD SPEAKER , 

'' 

Reception 
Radio brings it Magnavox tells it. 

For Broadcast 

Every user of a 
Receiving Set likes 
liis friends to 
listen-in with him. 
Enjoy broadcasting 
reception in comfort 
with a Magnavox . 

UNSURPASSED FOR 
CLARITY OF VOICE 
REPRODUCTION 

THE WORLD'S FINEST LOUD SPEAKER. 

Call al our Stand No. 31, Radio Section, Ideal 
Home Exhibition, to see the Magnavox and to 
inspect our new Receiving Sets. 

To be obtained from au dealers or d.irect from the Manufacturers and Sole Licensees: 

STERLING TELEPHONE & ELECTRIC. CO., LTD., 
Telephone House, 

210-212, TOTTENHAM COURT ROAD, LONDON, W.l. 
l'~lephnne: Museum H-11 r. lines). Telegrams: "Cucumis, Wesdo, London." 

~~\:\CHESTER: NE\VCASTLE ON.TYNE . WORKS: CARDIFF: 
ll. St. Peter'• Square. 11. Clavering Place. Dagenham. E'l.'le'C. '1, Park. Place. 

ll't' uuaratllee that all Bro(•dcast Rwlw Ap[Jaratu~ IJ()/J by 11-' conform witA 
tile ronditio11s nf the Bro,ufa.Ml"T'-' Licence i~suttl by tile Po..<tmrastPr·Gerural. 

~ l 

l•rinl<ld and publltbtd every l·'rldaY by t.be proprietors Tbe Amal~•ma.ttd l'r- (11122), LW., T he ••1•~~ ... ,., Uouse, t'o.rrlogdou 8~-~. London, E C.t . 
~d .. ~rtl,o.men~ om~'t'Q: lllcur~. J . H. Lllc, Ltd ., •• Ludg&te Circua, London, &.C. I. R~gltl~red .... a newtpa.p6r and for trOD&tllloslou by Canadian Magazine 
Poaot. Subacl\lptlon ntt•: Inland and Abro•d, 17ft per r.nnum, 8{8 tor 41ilc month•. tlole ageow for South Attic. : The Cen~roJ News Agency, Ltd. Sol~ •11•nte 
lor ,.\Ut~r&Ua •Jld..a.:.W ~t&I3Dd: Metero. Oordoo & Ootch. Ltd . : and for 0Mn.t.da l 'fho l u•oorh.l N11Wt Co .. U .L S.tur.l•• "'••nh ~ ,.,.,. 
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