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~ VVIRELESS \VtEKLY 

Burndept new-pattern 
Coils can. be purchased 
separately or in sets, as 
follows: 
Set of four Concert Coils 
(200-800 metres), 16s. 
Set of eight Long-Wave 
Coils (700-22,000 metres), 
£3 17s. 6d. Complete 
set of nineteen Coils 
(20-22,000 metres), £6. 

Illustrations show the 
neat appearance of the 
B u rndept Super
Vernier Dial and its 
novel, concealed mech
anism. Model A for k" 
spindles, with knob and 
full instructions, 7s. 6d. 
Model B ·for ~u and !" 
spindles (one-hole fixing 
condensers, etc.), . with 
knob, distance ring, etc., 
8s . 6d. 
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the New . Year well 

' 
Burndept Components 

) 

O F the New ,Year resolutions you make, 1Jhere is 
) one that should be carried throug!v ' if you 

· · want to get the besl:_ from wireless. This 
resolution is that you insist ,.on buying nothing else 
but British wireless apparatus- made by Burndept. 
By trying one Burndept Component when building a 
wir ele :s receiver, you will learn to rely 011 Burndept 
for all futu re purchases. You will have formed a 
new habit-and a good one. 

The efficiency of Burndept new-pattern Coils is 
unsurpassed. Immediately they are tried the 
difference will be noticed-clearer tone and greater 
volume result. Each Coil is completely enclosed in 
an hermetically-sealed container, on the face of which 
the number and wave-length range are clearly 
indicated. The Coil is perfectly protected against 
damp and dust and will maintain its high efficiency 
indefinitely. Externally, all the Coils are the 
same size. 

To take full advantage of the selectivity of your set, 
fit Burndept Super-Vernier Dials. They enable the 
finest adjustments to be made with ease by means of a 
novel friction-driven epicyclic gear which gives a 
reduction movement of about 7 to I- Unlike most 
vernier devices, the Super-Vernier Dial is unobtrusive 
in appearance and resembles an ordinary dial. The 
concealed mechanism is quite silent in operation and is 
completely free from cc back-lash." When fitted to 
condensers, vario-couplers, etc., Burndept Super
Vernier Dials render the manipulation of a receiver 
remarkably simple. 

The Burndept range includes everything for radio 
reception, frow components to complete installations. 

BURNDEPT 
Head Office: Aldine House, Bedford St., Strand, London, W.C.2 
Telephone: Gerrard 9072. Telegrams: Burndcpt, Wcst(and, London. 

Branches and Agents Even-where. 

NEW SUBSIDIARY COMPANY: Burndept Wireless 
(Dublin~ Ltd., 17, Dawson Street, Dublin. 



. Captain Eckersley's Amazing Statement 
wireless public and 

trade alike have read 
with considerable snr
p~ise the extraordin
ary statements made by 
Captain Eckersley in 
the Christmas number 

of " The Radio Times." In an 
article, entitled " A Talk to Home 
:\lakers," he writes as follows:-

" Surelv it is nnlv fair to the trade to 
point out· that the fustification for home 
making only arises when a home make1· 
is. really legitimately an experimenter 
and knows what he is doing. If home 
making simply means copying what 
someone else has taken pains to design, 
might I suggest that mental indiges
tion may result and more, might I 
point out that a new and great indus
try is being hampered? I feel that 
even if we could do it l'le issuing of 
cut and driec\ instructions on how to 
make a particular set would be unfair 
to those whose livelihood is to sell sets 
at a legitimate profit to the public." 
He then goes on to argue that it costs 
thousands and thousands of pounds to 
find out a new thing, and that there 
is no inducement to spend such money 
if the manufacturer receive,; no retur;1 
for it. 

Captain Eckersley is Assistant Con
troller and Chief Engineer of the 
B.B.C., and any statements of hi, are 
looked upon as official. Speaking 
bluntly, Captain Eckersley's policy is 
purely concerned with the broadcasting 
service, and not with emitting propa
ganda on matters which are entirely 
outside his province. · 

Director of Renarch : 

On the merits of his remarks. the 
manufacturers of sets are almost 2. 

clique in the trade. the great bulk of 
which is done in component parts. 
Indeed, the proportion of set to com
ponent advecrtisements in, for exampl~. 
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a leading trade jottrnal, is- but one to 
ten-so small as to remove any possible 
doubt. The Albert Hall Exhibition, in 
September last, showed qnite cleuly 
that the trade was preponderatingly 
inclined to components. 

In the early days of broadca,sting 
the " set " clique very activeiy com
bated the tendencv for the listener to 
build his own apparatus, but connnon
sense removed the irksome· and unfair 
restrictions which had been placed 
upon home building, and the trade, as 
a whole, immensely benefited. Ther~ 

Sdited .by 

are thousands, if not millions, of people 
to whom. the advantages of hpme con
struction make a strong appeal, anc1 
who, without the facility to build 
their own sets, would undoubtedly 
forego the pleasure that broadcasting 
brings. It is thus perfectly clear that 
a very great proportion of the revenue 
of the B. B. C. comes from the home 
constructor. 

The reference to the '' experimenter '' 
is almost ingenuous. \Ve all know 
that the title, " genuine experimenter," 
is an old gag which was used by the 
Post Office to cover up its antagonism 
to the home constructor. According to 
the Post Office, the number of 
" genuine experimenters " in this 
Gountry reckoned by their 8wn stan
dard is but a few thousands. 

Previous indiscretions by the Chi"f 
Engineer of the RB.C. have related to 
the radio situation in America. After 
having ail facilities afforded him in 
U. S.A., his descriptions of the state of 
affairs, subsequently expressed in 
articles and broadcast through the 
microphone, were deeply resented on 
the other side of the Atlantic, as being 
distorted. '!;his resentment was ex
pressed on n)lmerous occasions to Mr. 
Harris during his recent trip to the 
United States. 

We regard Captain Eckersley as a 
very likeable and popular personality
perhaps b~ause he does tend to be 
irresponsible-but his incursions into 
journalism seem to lead him into 
officious indiscretions, 
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AMATEUR RE= BROADCASTING 
By F. A. MAYER (G-2LZ). 

Mr. Mayer's achievement in re-broadcasting the programme from Daventry and successfully trans
mitting it to Tasmania is well known. In the following article he discusses the possibilities of Imperial 
Broadcasting and the value of the higher frequencies for such transmissions, giving also some account of' 

the apparatus used at his own station. 

S EVE RA L articles have appeared from time to 
time in various technical alld other publications 
on the possibilities of inter-Empire re-broadcast

ing, but there are many cJivergent views on how such 
a scheme is to be carrie'd out, and no one appears lo 
know much about it from the practical point of view. 

Imperial Wireless 
The B. B.C. have a Yision of such a scheme, and 

there is no doubt that sooner or later programmes will 
be exchanged with all parts of the Empire. The ques
tion of the moment is how to link up, and a great 
deal of experimental \\·ork will have to be done before 
the most practical \vay of accomplishing the link is 
found out. If it is to be by wireless all the way, will it 
be at low frequencies with high power, or at ultra
high frequencies \Yith low power? The only remaining 
way is partly by \Yireles,; and pa·rtly by land-line, and 
I belieYe such a scheme has already been put forward as 
a possibility, but l doubt if it \Vould be as practkablc 
as the wireless all-the-\YJY link. 

Distortion 
Take, for instance, linking up with Australia. It has 

been sug-gested that wireless be used from England 
to Canada, then across Canada by land-line, with 
another wireless link from \Vestern Canada to 

The main station building at the Rugby wireless station, 
which has been carrying out its first test transmissions, 

and has been heard in New Zealand. 

Australia. One of the greatest difficulties to be over
come is the elimination of distortion, and this difliculty 
is u~ually greater with land-line work than with \vire
less. Also the greater the number of times the trans
mission is relayed, the more possibility would there 
he of distortion occurring, owing to the amount of 
apparatus employed. 

Relaying Daventry 
I have recently carried out several experiments on 

relaying one of the B.B.C. stations, mostly Daventry, 
at a frequency of 6,66i kilocycles (45 metres). Several 
reports have appeared in the Press lately of the 
Daventry programme being recei'.'ed at a frequency of 
6,66i kilocycles (45 metres), ar'd it has been suggested 
that Dav·entry has been experimenting at this fre~ 
quency, but I do not think this is correct, and it is 
probable that the transmi:csion which has been reported 
on has emanated from my station. 

Broadcasting at High Frequencies 
Considering the possibilities of a frequency of 6,667 

kilocycles (45 metres) to bq.;·in \\itb, this frequency is 
quite unsuitable for loc-al broaucasting·. Local condi
tions ohange very rapidly at various times of the day. 
After dark it is almost impossible to use this frequeJ1CY 
for local communication under I so to 200 miles. 
During daylight local sig·nals are very strong, but a 
very rapid fading effect takes place, which results in 
bad distortion of speech ev<"ry ffo\V seconds at these 
liading periods. At the same time perfect speech may 
be received at the Antipode~, 1vhcn the distortion 
observed locally is non-e-,:i-,1cnt ;\t such a great disUnce. 

Distant and Local Distortion 
The question is-how far ;m ay does thi,; distortion 

trouble elld? This varies at ditlcrent times of the day 
and at' dilferent period~ of the year. Even at J,ooo 
miles this trouble is often "apparent, as has often been 
noticed with the transmissions of KDKA on -},83·0 
kilocycles (62 metre~). l have carried out several 
tests with ~VIosul, llaq, about 2,500 mile.s: away, and 
on one occasion, wl1en bad distortion was rcportz:d by 
this station on a Daventry re-broadcast, the transmis
sion was received quite \\e!l at Hob:~rt, Tasm<.tnia. I 
have found tfrat it is far easier to work ~\ustralia on 
telephony than other countc-ies comparatively near. 

Modulation 
The degree of modulation which can be used on 

these short \YaYes is another question to be determined. 
I do not think that mol"~ than 25 per cent. to 30 per 
cent. modulation of the carrier w.we dare be attempted, 
owing to the possibility of a siight frequency change 
which again will produce bad dist<Yrtion. Even with a 
master-oscillator transmitter this frequency change 
tends to take place. 

High or Low Frequency ? 
Another point in favour of the higher frequenc;es is 

the elimination of interference from other stations and 
the comparative absence of -;tatic as compared with the 
lower frequencies. Also quite low power can be used, 
so that the upkeep cost of such a station \\'ould be very 
low. 



As cegards the utili::;ation of a Jo,,~ frequency, this 
would probably be the most practicable, but enormot~s 
power would have tu be used, anti it would only be 
pu.ssible to establish such a link with a super station 
of: the Rug·by type. FHr broaclni<St relaying a station 
oi this tvpe \Yould bt> almost out of the question, 
owing- to. the high ii~iti.tl ccJst ;md the great expens~ 
of upkeep. 

Land-Lines 
To relay to Australia partly by \\ irdess and partly 

by bnd-}ine would also be almost uut of the que:-;tiol1 
when utilising the pre;;ent band of broadcast fre
quencies. There \\OU!d be great po•;sibility of inter
ference in both the wireless link,; bet\\een this countn· 
and Eastern Canada, and between \ \" estern Canad;, 
and Australia. Then t1Jere is l he upkeep cost of t!te 
two \v:ireless stations required, and the cost of the use' 
of the land-line across Canada, and the possibility ,>r 
breakdowns. vVith luck an intellig-ible transmission 
mig-ht be got throug-h, htit 1t n>uld not be rlepcncled 
upon at any time. 

High Frequencies the Best Solution 

}l ,. experiments have been confined to 6,667 kilu
cycl~s (45 metres), but there are, uf course, innumer
able other ultra-hig-h frequencies '' hicl1 could bt· 
experimented vnth and \\~hich would probably pro<lun· 
the desired result. It rnig·ht be IH''.·essary to u;-;e 
different frequencies on ditlerent occasions, according 
to atmospheric condition;::. I certainly think that these 
hig·h frequenci-es should be tho;·oughly explored, t'' 
find cut the practicability ol using them for inter
Empire re-broa:dc1.stbg, as thi . .., could be done \\·ith 
compar.1tin:ly 1\ttle expt nse. and tlit•n· is little doubt 
t'hat herein lies the c;oluti'm ot thi· problem. 

The Time Problem 

The priilcipal dis;td.vanlag·;· in cxchang·ing· pro
granum·.; with otlv;r ,·,mntrit•s at g-reat distances is the 
time difl...:rence. \Vhen our trausn:issions are takin:~· 
place in the evening It is early 11lt)rning· at tlw 
Antipodes, and if \\C 11·antcd to hear Canada er t lw 
l'. S. A. "·e shoulll have to get up in the middle of 
the night. This ,,·ould <:ppeal to very fen· broadcast 
listeners after the nov,.:!t,· ilad 11·orn off. The onlv 
countq: favourabh· placed as regards time is Soutf~ 
Africa; which is about ~~ hours ahead of us, but from 
my experiences this is the most dililcult counti-y to com
municate 11 ith. South r'-friea seems to be sutr..:ring· 
from pupeiual static interference, even on the ultra
high ft-equencies, so that it mu'! be very bad on tlw 
lower ones. Also conditions varv enormouslv from d:w 
lo dav and hour to ho:il. \\ hereas this trottble is not 
cxperiencE"d so much at the Antipodes, as communica
tion at the higher frequencies L':m be efft>cted practi. 
cally daily and at almost any time. 

Difficulties Experienced 

l\Iy experiments have been carried out under cu·tain 
dit1iculties which 1\0u!d not be eXl)erienced by lhLJ 
B. B. C. L have to receive bY wireless in the first 
instance, whereas it \Yould be. much better and more 
successful to have the t•·an.o,mission in the first plau~ 
by land-line. The arrangement I have is a.s follo,,~s : 
An ordinary loose-coupled t·cceiver operating on an 
aerial parallel to and \\·ithin 20 ft. of the transmitting· 
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aer.ial is used. No interference whatever is experienced 
from the transmitter operating at 6,667 kilocydes (45 
metres), although the t\\:o ~~rials .l"l\e so close together." 

The Apparatus Used 
The set consists of one H.F., detector and one L.F. 

transform{'!' coupled. The output of this set is passed 
by land-line over to my .transmitting room, and is 
plugg:ec: direct into the modulator panel. A chang-e
over s\\·itch is fitted to this panel, and when relaying
this switch substitntes a one-to-one open-core trans
formt>r ftx the microphone tra11sformer which is use;! 
fo.r speech. This transformer is coupled. to a resist
ance-coupled amplifier using I,ooo vojt-; H.T., suitably 
biased. The valve is a low-power, dull-emitter trans
mjtting valw, type D. E. T. I. This' circuit is coupleJ 
to the grids of the main control valves. 

Choke control is used, \Yith two type Tzso transmit
ting· ,·alves in parallel. Two more Tzso valvt>,; ar•"l 
used as o,-cillattor vah~·-·s. The power input to the 
oscillalt'r valves is suo watts, and to the modulators 
about r Su \\~atts; fi<lag1cnt consumption, 2 I amps. 
tottaJ. Os ram val ,~('S are used throughout. 

Experimental Stations Needed 
A;; a finaL remark, T have no doubt that some of 

the cri ties \\ilL disagree with my suggestion as to the 
utilisation of the higher frequencies for re-broadcasting, 
but my remarks are b<~sed on actual results and experi
ments with lo\\· power, and I should like to see the 
results achieved by the B.B.C. or other paPties, with 
the ca:-;h ava1lable to equip and maintain a high 
frequency station for th;s purpose. So long as they 
keep cif the present band of frequencies allotted ,to the 
amateur expenmcnters, I am sure there will be no 
opposition from this direction. 

Th"e lo"w-tension swit-chboard i~ thee ualue room at the 
Rugby wireless station. 

-------~-~··~- --
-------~--

........................................................................ . . . . 
A NEW METHOD OF MEASURING COIL 

RESIST ANCES. 

. . . . . . . : ............. , .................. ··-· ....................................... . 
:\Ir. J. H. Reyner's second article on the above, 

subject is unavoidably lldd over until next week's 
issue of IJ"ireless TVeehly. 
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THE FUTURE OF BROADCASTING 
FURTHER EVIDENCE BEFORE THE COMMITTEE OF ENQUIRY 

We give below a summary of 'the evidence submitted to the Broadcasting 
Committee on behalf of the Press, the Theatres, the Music ·Publishers' Asso
ciations and Messrs. Chappell. An account· of the evidence given previously, 

by the B.B.C. and the Wireless League, wili be found in the issue of 

" Wireless Weekly" for December 16. 

0 :\ Decunber ,l 7 Lord Riddeil 
and Sir J ames Owen appeared 
on bclnlf of the Press in

terests to give evidence before the 
Committee on Broadcast in g. They 
were supported by :\Ir. H. D. 
Robertson, of tl1e Scottish Daily 
Newspaper Society. 

The" 7 p.m. Rule 

Th~ Press repre,entatives were 
emphatically opposed to any exten
sion of the existing facilities for 
t be broadcasting· of news. Espe
cially \Yas (':,ception taken to a 
modd;cation of \Yhat one might 
term the "7 p.m. rule," i.e., the 
existing agreement \Yhich provides 

Mr. Waiter 
Payne, O.B.E., 
who rep re
sented the in
terests of the 

theatres, 

that no item of news shall be trans. 
mitted before 7 p.m. 

Reasons for Opposition 

The three main conclusions on 
which the Pre.'is based their oppo
sition \YCrc :--

Tint the reasonable requirements 
uf the public do not necessitate any 
d1;m~: c in existing arrangements 
for the .'upply crf broadcast news; 
and that, by placing their news ser-

vices at the disposal of the B.B.C., 
subject to certain limitations as to 
hours, ,the newspapers have shown 
svmpathy \YiDh broadcasting·, and 
h·ave given an adequate qt~id pro 

• t]UO for any concession involved in 
existing arrangements. 

Advertising and Propaganda 

That from all points of view it 
is unnecessary and undesirable to 
utilise the broadcasting organisa· 
tien for :tdvertising purposes. 

That adequate safeguards must 
be imposed tc prevent broadcasting 
from being u-;ed for propaganda or 
party purposes; and that the final 
decision in such matters should not 
he vested in a Government depart
nwnt or a l\Iinister of the Crown. 

Possible Effects of Broadcasting 
More News 

Lord Riddell constantly reiterated 
tbe in<portance of the Press as a 
national industry, both from th•: 
point of view of financial expendi
ture and the number of persons to 
whom this industry gives employ
ment both directiy and indirectly. 
l t was submitted that if, as a result 
of the broadcasting of news, ne\vs
papcr circulations were seriously 
curtailed, large numbe'f'S of people 
would be deprin~d of a livelihood, 
,,:[t hout any corrc'>ponding gain by 
the public, '' as there was no reason 
for contending that the oral com
munication of nc\\·s \vas superior t') 

its visual cornrnunication. or that 
1 he ne\Y!<papers ha:l failed to meet 
public requirements.'' 

Comparative Outlay on News 

Some interesting financial details 
of tile expenditure of the papers 
were disclosed. About £~6z,ooo,ooo 
per annum \H~re spent in newspaper 
production, and some 7oo,ooo tons 
of paper, mo"tly manufactur,ed iD 
this country, to the value of 
.{; 12, soo,ooo, were absorbed. 

The cost of the collection of news 
accounted for £s,ooo,ooo. 

The B.B.C. paid only £8,ooo a 
yeat· for their news serYice, little 

Lord Riddell, who sub
mitted evidence to the 
Committee on behalf of 

the Press. 

•• 
m or~~ 1 h::m t lie sum paid hy ;my 
nnc nC\\ sp;tuer. 

Lo;d J< ;, id, 11 ''as qut st ioncd by 
~ir Tlwm<t, Ruydcn as to whether 
1 he Prt'~' 11 ould \\'ithdraw any 
•'pposit i<lll tl a gTeater sum \\ere 
paid. Lur.J Riddcll said that the 
qta·.-,ti()n '" p:t:,ment did not enter 
into 1 he ~_ .t~i·. 

Further Points 
'! ::cy 1n:rc Ppposed to the hrnad

c:t~ling of nc11 s at all l!ours. 
Sir Thomas ]{onlen then dealt 

\\·ith the Cjl!l'Slt011 of p<'O!)]e \1 !10 did 
· not buy 1:cwspapers~peopk in in

accessible di,;tricts. 
Lor.l Riddell thcught the nwnbc, 

,,,as "o small as to be negligible. 
Questioned further as to \\hethcr 

the prcsr:11 restrictions should be 
retained in their entirety Lord 
Ricldell tlH)ught they "ho:;,tid, not 
only because of the points quoted 
about the Pres;;, but also in the 
public intere;t. 

In his opinion various subjects 
which could be dealt \Yith in the 
new,;, sheet \1cre not suitable for 
gener~.l dis~emination into the 
familv circle. He instanced certain 
classics, topics sue h as birth con
trol, racing and betting, and the 
Law Courts reports. 



Lord Rayleigh desired to be in
formed to what extent the Press 
had been jlrejudiced by the existing
news s-erv1ce. 

Provincial Papers 

Lord Riddell said there had been 
no competition up to the present. 
Sir James Owen here stated that a 
questionnaire, addressed to provin
cial p<tpers which could not be in 
the hands of readers until after 
7 p.m., had disclosed a noticeably 
prejudicial effect. 

Sir J ames Owen \vas most insis
tent ihat the 7 p.m. rule should not 
be removed. He fl:'!t sut·e that t'hc 
provincial papers would be so 
seriously affected that many of 
them w~-uld L>e ,,-ith&mYn. l1~ this 
case the public would sustain a 
very definite loss, since many of 
the,;c papers -wen: de,·oted to 
diverse local interests, social, 
administrative, and general. Much 
good "·as •.lone in aiding the ad
min-istration o:li justice, and so OIL 

Broadcasting. of Parliament 

Captain F cazer, \Ylm has asked 
various \Yitncsses regarding their 
a't1 itude tO\Yards the broadcasting 
of the proceedinr<s of Parliament .. 
.1gain put the same query. Lord 
Riddeli suggested that many of th•· 
ptoct:cdings would no-t be of 
general inteJ-cst, but !'tated that the 
Prcs:' had no objection, and that the 
pre"t'nt agT-eemcnt ,,-ith the B.B.C. 
allowed them to Zlccomplish thi,.,, :-;n 
long- as they confined themsehe" to 
:<p(;edws wi1id1 could be pid;:ed up 
directly by the micntphone. 

Vitalising the News 

In reply to further questions b,
Captain Fnver "·ith regard to 
ll<'.rr·ator" or observers, as, for 
instance, at tiw si~,;ning· of the 
Locarno treatY, Lord Riddell mad,· 
the interestin-g disclosure that a 
committee had been set up to "-hicll 
the D.B.C. would apply foJ- spl'cial 
permission for this type of broad
cast. In the c·ase of the Locarnn 
Tn'}tt\, thev had not made all\ such 
applil:ation.~ -

Public Demand 

Lord Blane~hurgh desired to be 
i;Jfornwd on ,,-hat authoritY or on 
what ground.s the Press ,;-ere en
titled to rncevent a legitimatl' 
demand (if such demand e~xisted l 
from the public for more ne\\-s. 

Lord Riddell did not see that rlw 
public should be indulged in all 
their demands. Perhaps Lord 
B!ane.sbm,gh thought they should 
have free beer if thev deman(:ied it. 
Lord Bianesburgh did not concu1· 

m the new- that this \\·as an 
analogy. He yuite realised that 
the Press had something to sell, 
and that thev \\cere entitled :o 
inllict conditti'>ns as some return 
f o>r their serYiccs. Should Lhe 

Sir Jarnes Owen supported Lord 
Riddell in giving evidence for • the 

Press. 

pub! i~·, ho-\\'ever, desire mo~-e news, 
rhe-re ''··as no- reason in law to pre .. 
vt·nt the B.B.C. from supplying it. 
In Lwt, should a certain agreement 
eP>tcred into between the B. B. C. 
and the Press appear to restrict the 
public demand unr-easonably, then 
!he B,B.C. \1-ould be entitled to 
rt"P'Idiate such agreement. The 
1JUbl it', he had no doubt, \Yould 
desire to be informed as to \\·hv 
1 he,- \\Tre so depri\ ed. -

Supply of News to the B.B.C. 

Ll:rd Riddell said the restriction,; 
\\en· agreed to by the P.:\I.G., \\-ho 
had manv interests to reconcile be
f,we g·n;niing the B.B.C. their 
li,·ence. , If the JH'\\'S service \\-ere 
tl> be extendet: the,- would have tl1 
··ecoll'-.iller their pl)sition. He felt 
~ure that the four Press ag·encie~. 
<•f 11 hielt number the Press •l\1 ned 
t\1-o, would consider tlwir best 
··ustt,mers first. If the Press, who 
maintained (exl'epting- for the 
" mere bag·atelle " of ;{R,ooo per 
aanun1\ the PrC'ss agencies did not 
desire them to supply ne\\'s to tlw 
B. B.C., he felt sure thev \\-o-uld 
not. IJ' the Press agencies did not 
supply new,;, the B.B.C. would 
have to set up and maintain :1 

,,-odd organisation for rct:W!- alonl'. 

The Thin End of the Wedge 

Lord Blanesburgh suggested that 
the Press mig-ht meet the B.B.C. 
and a!Jo,w them to broadcast eYents 
of national importance, such as the 
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Derbv a:nd the Boat Race. imnwcE
ately~after the result was knO\Yll. 

sir James 011-en oppoSied ev;:•n 
this slight extension on the grounds 
that it was ''a slippery slope," or 
\\-hat one might term the thin edg,: 
of the we-dge. 

Religion 
De;.tiing· with religion and some 

other controversial matters, Lord 
Riddell said that, no doubt, \le 

should have Freethinkers demand
ing- a service. Many oppon-ents of 
certain contr-oversial matter broad
cast 11 ere ju~t realising tLe Ulot

mou'-> pmn:r \\·ielckd by this new 
social fnrce. 

This closed the case fo.r the Pres~. 
The Theatres 

On December rS :\Ir. \\raltc·r 
Payne, O.B.E., gave evidei1ce on 
behalf of the Societv of \\'est End 
Theatre :\Ianagers, I..:ntertainments' 
Protection Associ11tion, and the 
Ente-rtainments' and Organisations' 
Joint Broacka;;ling Cornmittt'e, 

The memor.:wdum dealt with th;: 
liistn-rv of the relations bet\Yeen the 
entert:.inment industrv and the 
B.B.C. brielly as follr;\IS: 

Unlimited Powers of the B.B.C. 
Shortlv after the B.B.C. received 

the \Vir~less Licence, da,ted Janu
ary r 8, 1923, those interested in the 
provision of public entertainment 
became accidentallv aware of the 
po11-crs which had been given to the 
B.ll.C. to broadc:.~st, to an unlimited 
extent, coHcerts :md theatrical enter
tainmt'JJts. Realising the Yery seri
ous injury which might be done to 
the Enl'ertainmerit lndl!stry, a Com
mittee .was formed, , representing 
even· ,;edi<J-tl of t'hi,; industrY, and 
delegates representing· emJ)!o:yl'rs 
and employe<:·; ,,·ere noininated. 

Restriction Desired 
,'lltention ILls drawn to the sig

nificant fact that neg-otiations h;td 
taken place with the Press which 
had resulted in ,·ct-tai.n restrictions. 
The,- coo tended, and. still do con
tend, that such restriction was riH1t 
and proper, and !llat it should h~Ye 
been extended trr coY er enter! aiu-. 
ments. 

Tlw B.B.C. apparently attached 
gTeat imp(wtanee to the value of 
broadcast entertainments, and en
dean~ured to persuade the Com
mittee that broadcasting 1\-a.s an 
aclmir~tble advertisement. Results 
had not confirmed this contention. 
\Vith a view to the prevention of 
friction, the B. B .C. had voluntarily 
a!i-red to certain restrictions. I~ 
ti{e opinion of the Society of Th\'atre 
~lanag-ers not more than ro per 

(Continued on page _sr6,) 
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W 
l TH the advent of the mild 
weather, reception condi
tions seem to have suffered 

a geueral decline, so far as the 
hig-her frequencies are concerned. 
'\lost of the American and Anti
podes stations have only been cf 
very moderate strength, and during 
the last week-end even the Euro
pean stationc; have found some 
di11icuJ.t v in communicating \Vith 
one an~ther. 

Jamming 

The problem of local interference 
is becoming extremely serious 
again, the " local " stations nO\V 
being French transmitters employ
ing their Javourite high-powered 
" raw" A. C. Half-a-dozen of 
these stations can make enough 
noise eo occupy the whole band of 
frf'fJUcncies between 6,670 and 
7.5oo kc. (.:fo and 45 metres), so 
broad is their ,tuning and so trouble
!',ome their numerouS> " side-bands." 
One i.; now sometimes prevented 
from \Yorking with a station ten 
miles away on account of the inter
ference from another transmitter 
two or t hrec hundred miles distant. 

News from Ireland 

\Ve hear from GI-6MU, of Bel
fast, that he has established two
way communication with P-3FZ, 
thus being the first Irish station to 
work Portugal. His input was 
then _=; "·atts, but he has worked 
seYt~ral British statiQns on tele
phony with an input of 2 watts to a 
Cossor P2 valve. He is shortly 
fitting up an So-watt generator, and 
hopes to make a larger '' splash '• 
in tbe ether. 

Other Irish stations now working 
include _=;NJ, 6TB and 6QD (all of 
Helfa,t), 2\VK of Portaclo\vn, 
Ulsh?:·. and 2 IT of Armagh. A few 
!nore hope to be working aftet 
Christmas. 

The North of England 

There are now more Lancashire 
stations active on the 6,670 kc. 

HORT-WAVE 
,i\Vtes&Mws 

band than bav•~ ever been heard 
before. 2QV (Ormskirk) and 2QB 
(vVidms) are both heard at great 
distances, though they arc unable to 
work each other. The former 
wants to erect a small aerial for 
short-wave work, but the pmvers 
that be do not consider that enough 

The earth connections at the Rugby 
station are no less carefully insulated 

than the aerial lead-in. 

sky is visible from the garden as it 
is! He employs an L.S.s valve 
with av input of six \vatts. 6RvV, 
of R·xk Ferry, Cheshire, is another 
" hig noise " from the North; in 
addition, 2KvV, of transatlantic 
fame, is making a real " trans
atlantic noisr. '' 
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Poor Conditions 
2KF r< ports that the conditions 

were so bad during the week-end 
that he only succeeded in workiwr 
one New Zealand station and on~ 
American. He heard Pl- J HR on 
Sunda v afternoon ; the latter sta
tion ~vas handling traffic with 
American sixth district stations for 
the entire afternoon. Some South 
,\fricans \Yerl~ also heard during the 
evening, but \\'e have little doubt 
that conditions \vill improve enor
mous,ly if the ,,·rather becomes 
colder again. 

It 1s sad to think of the f:tte of 
those who wish to do " DX " 
work in the early mornings if the 
lwst conditions only accompany 
bitterly cold \\cather. This appears, 
ho\\·evocr, to have been the case ever 
since amateurs commenced to work 
on the 6,67o kl~. band. 

3,333 kc. 
vVe have been listening on 

:l.:\33 kc. (go m,), and it is hard to 
believ<~ that the frequencv band 
which saw' the accomplishm~nt of so 
nwch good \vork last season is so 
a1Jsolt:tely deserted now. Is it 
possible that hy next year the now 
overcrowded 6,67o-kc. band will be 
in the same state? Though it does 
not seem likely, we must remember 
that, at this time last year, we 
little dre:1mt that the 3,333-kc. 
band would evct lose its popularity. 
It would certainly be a good thing 
if one-third of the stations now 
using the higher frequency would 
go back again to 1,333 kc., and '!O 
relieve some of the present con
gestion around 6,6io kc. 

American Telephony 
\:V c hear fro·m a correspondent 

that a station, apparently of Ameri
can origin, \vith the call-sign zXG, 
and using telephony, has been heard 
on 6,977 kc. (43 metres). vVe have 
no information as to the nature of 
the tests Ol' the power used, but 
believe this to be an experimental 
station \vorking in conjunction with 
one of the broadcasting stations. 



C ONSIDERABLE practie;d interest attaches· ti' 
the question of the degree of uniformity "hici1 
can be obtained in the respons,: over a baud of 

freouencies of a cin·uit of the conYentional I) P•' 
t'mJ;loying a coil of ftxed tums numbl'r in the :~eri;.l 
ci-rcuit, fairly tig·htly coupled to a secondary coil "·hicl1 
alone is tuned b1· means of a condenser. It has been 
sho\\n that this. circuit is probably simply a, tuned 
pf'ima.ry and scconda1·y sclwme, in \\·hi,·h :itht' degree· of 
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relying· upon its width and relative flatness to cove1· 
1he band of frequencies ,,·hich it is desired to· ren·in'. 

Previous Investigations 
A number of experiments have been de:-u ibed 

rece!l!IY in H"ireless Tl'eeklv and else\\·here in which 
the n\(;thod of test was to 1~easure the signal strength 
obtained from the carrier wave of the local station, in 
my m1·n case zLO, with various arrangements of this 
type, and a certain amount of information has been 
obtained; but it has been evident rhat with only thb 
method at command it was not possible to obtain a 
true idea of the actual width of the frequency band 
\dlich could be cover<:'d with a practical degree d 
uniformity by one of tlwsc tight-coupled circuits. 

A Later Method 

Measuring Circuit 
The measuring circuit consisted of the usual aerial 

nnd earth system containing a tapped primary coil, 

Fig. 1.- The complete 
circuit diagram of (left) 
the measuring appara-, 
tus, and (right) the 
osc:llator u s e d a s a 
local source of' si:gnals .' 

.!!!!!!!.. 

.!!!!!!!!.. 

.!!!!!!!!.. 

.!!!!!!!.. • = .!!!!!!!.. 

~-------------------------------~;~;-_-_-_____________________________ t~~~ 
coupling is so great that the resonance curve of the 
primary circuit becomes one of the familiar double
humped variety, the two humps being very consider
ably ftatteLled by the tightness of coupl~ng, and the 
usual practice being- to work upon one of ,these humps, 
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tig'htly coupled to the usual secondary winding tuned 
by a variable condenser, the s.ignal voltage across this 
latter circuit bei:ng· determined by the usual Moulliu 
voLtmeter arrangement. The primary and secoQdary 
coils were the same as those recently described in 1 
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connection with a somewhat similat investigation, the 
primary being of the same diameter as the secondary 
viz., about 3f in., the \\'inding being composed of 
No. 26 d.c.c. wire. Tappings were taken from this 
coil at the 6th, gth, I 2th, I 5th, etC. turns, up to a 
total of 6o. The source of signal energy was an oscil
lating· valve circuit of conventional type, shown upon 
I he 1:ight in Fig. I, the method of feeding the energy 
into the circuit under investigation being· by the use 
of a small coupling coil very loosdy coupled to the 
oscillating circuit. , This coupling coil .w'as inserted in 
the earth lead, the oscillator being arranged at a djs
tance of 1 o ft. from the main portion of the measuring 
cin:uit. 

A Convenient Source of Signals 
v\'e have here a means of introducing into the aerial 

circuit small high-frequency currents which may be 
taken as being equivalent to those induced by the 
signals of a distant station, but certain precautions 
must obviously be observed in its use if results of any 

Illustrating t h e 
relative positions 
of the oscillator 
and pick-up coils 
to secure a suit
able coupling be
tween them. Re
ferring to Fig. 1, 
L2 is the 2-turn 
coil, L3 the coil on 
the X former, and 
L4 the plug-in coil. 

significance are to be obtained. J n the first place, ;t 
will be observed in using· any va\ye oscillator th:H as 
the tuning condense:- of the osci!lating· circuit is varied 
so will the strength of the Ot;cillations also vary. 

Difficulties 
In the oscillator employed in tbes<:' experiments, for 

example, as the reading of the condenser governing 
the frequency of the oscillation was increased, i.e., 
as more capacity was added to the circuit, so the 
oscillations became wea!•er and weaker. This in itself 
is a considerable difficulty, but it can be overcome in 
a manner which will be described at a later point. 
Further, the coupling between the oscillator, coil and 
tbe coil in .the earth lead must be decidedly weak, and 
1n these circumstances it is necessary to employ a 
really strong oscillator to introduce :1 sullicient amount 
of energy into the aerial circuit. 

The Oscillator 
In practice, the oscillator consists of an ordinary 

bright emitter general-purpose valve run at rather a 
high filament temperature, and with fairly hig·h ;mod1~ 
voltages, up to I68 volts. The grid coil of the oscil
lating system was either ~' Lissen No. 6o or a Gambrell 
B, to this being coupled a coil consisting of two turns 
of Glazite wire, as a pick-up winding. This latter 
coil was placed at a· distance of about 3 in. from the 
oscillator coil, and it was found unde1- these cot~di
tions that a sufficient amount of signal energy was 
introduced into the receiving circuit for the purpose of 
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the experiment, d1e actual &ig<nal strength &gures 
being roughly equivalent to those obsened from tht: 
local broadcasting station, at a distance of 8 miles. 

The First Experiment 
The procedure in the first experiment was to set the 

local oscillator to give a frequency of I ,ooo kilocycles 
(3oo metres), and then to vary the number of turns 
upon the primary winding of the circuit under investi
gation, measuring the signal strength across the 
secondary vvith each tapping point. The result is 
shown in the top diagram of Fig. 2, and of course tbe 
familiar double humped curve is produced. 

It is to be noted in passing· that the two humps of 
this curve appear to be widely different in \Vidth but 
this is largelv a ma:tter of ti1c horizontal scale 'unon 
which the JiagTam is drawn. · 

Primary Turns and Signal Strength 
It will be noted that hori;.:ontaUv I have marked off 

the turns upon the primary, whil~ vertically is the 
signal stren~th scale, and it is to be remembered that 
a variation of, say, three turns in the ncighbourhood 
of the peak of the first hump represents a very much 
greater pcrccntag<e change of total inductance than a 
·similar variation of three turns upon the peak of the" 
second hump, where there are already as many as 33 
·furns in circuit. In the first cas.e,. of cou1;:se, there 
would be only about I 2 o'r I 5 turns in circuit. This 
point should be borne in mind in all cases 111 inter
preting diagrams of this type. 

Lower Frequency Readings 
The next step .was to inc!'ease the •reading of the 

condenser in the oscillating 6rcu.it ,to give a fr,equency, 
of 857 kilocycles (350 metres) and to repeat the proct:
dure. Tbe curve thereby derived is shown in the 
second diagram from the top in Fig. 2, and once more 
we see a curve of the same general type, with two 
humps and a sharp dip betvveen •them, where the 
primary circuit has come into tunc with the input fre
quency,· \vith correspondingly poor results on account 
of the Vt"!·y tight coupling. The oscillator was next 
adjusted to give a frequency of 750 kilocycles (400 
metres) and the procedure repea,ted, curve. three read
ing from the top of Fig. 2 being plotted as a result 
of this series of mt-asurements. For frequencies of 
667 kiloeycles (450 metres) and 6oo kilocycles (500 
metres) respectively, the p·rocedure was also carried 
out, the curves being also seen in Fit(· 2. 

Comparison of Curves 
Several interesting thing·s come to light upon an 

examination and comparison of these curves, one 
being that for a g"iven number of turns· in the aerial 
circuit we shall iind that we are working upon points 
of widelv different character at the various different 
frequencies under considerlttioll1. For example, if we 
tak!e I 5 turns, we shall find that with a frequency of 
I,ooo -kilocycles (3oo metres) we are just nicel~y on the 
peak of the first hump; witll a freq11ency of 857 kilo
cycles (350 metres) we are still in a good position 
upon .the peak of the first hump ; witb a frequency of 
750 kilocycles (4oo metres} we are no longer in a very 
favourable position, being half-way down the outer 
slope of the fir.st hump, where the signal strength is 
only half the maximum possible, but where selectivity 
is fairly higb. 

Signal strength is poorer still in tl.te case of the 
frequencies of 667 kilocycles (450 metres) and 6oo 
kilocvcles (soo metres). Further, it wiil be observed 
that ·what one may describe as danger points, namely, 
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the dips between the two humps (,,·here it ,,;)] be 
remembered that selectivity is exceedingly poor and 
,.;ignal strength also deficient), fall at number,.; ()f 
tums rang·ing from 2-J. in the case of the 1 ,ooo kilo
··ycle frequency to about 48 in the < ase of the 6oo 
kiloeycle signal. 

Varying Oscillator Output 
It will be observed that these different curves ris,; 

tn diffePent maxima, resulting from the fact that the 

6 

s PRIMARY 
TURN-S 

4 

;j 

2 

I 

.300 350 400 450 .500 
WAVELENGTH IN M£rR£S 

Fig. 4.-From these curves, which are plotted from the 
data provided in Fig. 3, and on a scale of wavelength 
against signal strength, may be deduced the degree of 
" aperiodicity " of the primary circuit over a particular 

band of wavelengths. 

output from the oscillatoi was not constant in strength 
at tlw Jifferent frequencies under investigation, but 
altered progressively as the frequency \vas lowered, 
i.e., as the wavelengtl1 was increased. This became 
so acute that in the case of the curve for the 6oo 
kilocycle frequency (soo metre \Yavelength), it 'vas 
necessary to increase the strength of the oscillator 
somewhat by applying a greater H. T. voHage in order 
to obtain. a signal strength that could conveniently be 
measured, and it will be observed that this curve rises 
1o a greater height than the preceding one fot· the 667 
kiloeycle!-i (4so metres) sigual. 

Equalising Signal Strength 
T n ordtT to carry out a pmper comparison to deter

mine the actual degree cf relative efliciency· obtained 
at different frequencies with a primary of fixed size, 
it \Yas decided t0 determine corresponding· points from 
the fi\'C curves of Fig. 2, and then tol adjust the oscil
lator at the various fi·equencies under consideration 
''0 that an equal signal strength ·was obtained at each 
of the points chosen. It \vill be observed upon inspcc-
1 ion of Fig. 2 that points A, B, C, D and E have 
been marked, which are all roughly equivalent to each 
other in relative position upon the curve appropriate 
1o the frequency chosen. 

Oscillator High-Tensiofi Voltage 
The next step was to determine by experiment .}vhat 

value of hig·h-tens.ion voltage upon the oscillator valv'e 
would give the same signal strength, a va1ue of 6 being 
chosen, when turn numbers appropriate to each of the 
points mentioned were included in the aerial circuit. 
These were found to be a;; follows :

Test Frequency. 
1 ,ooo kilocycles 

ss7 , 
7SO 
667 
6oo 

" 
" 
" 

Aerial 
Turns. 

15 
18 

Oscillator 
Voltage. 

84 
102 

120 

138 
!68 
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Second Series of Curves 
The operation of taki1;g the series of readings upon 

the five dilferent frequencies cho;-;en was then repeated, 
using the voltages upon the oscillator \vhich had been 
determined, and the five curves were then plotted 
<Jgain, the result being seen in Fig. 3, in which it wiJl 
be observed that the heights of tlie peaks are identical 
in each case. From th;s :,;ecoml set of curves it is 
possible to read off in a vertical direction figures which 
can be 1aken as a measure of the efliciency of a given 
number of turns in the aerial circuit upon the five 
different frequencies in question. For example, with 
q tums it1 the aerial circuit, a signal s-trength of 4-2 
is obtained from a signal of 300-metres ·wavelength, 
of 2.8 from one of 350-metres wavelength, I. 7 with a 
wavel·ength of 400 metres, .g from a signal of 4So
mctrcs wavelength, and . s from one of soo-metres 
wavelength. 

Wavelengths and Frequencies 
1 f \\·e ~1ow take 1 he figures just quoted and plot them 

upon a horizontal scale of wavelength and a vertical 
scale of signal strength, we shall obtain a graph '.Vhich 
\Yill :,;how the signal strength given by that primary 
upon any desired wavelength between 300 and soo 
metres. (It should be noted that I am now quoting 
"·avelengths only, because it seems most convenient 
to do so in the case in question, wherein we arc deal
ing with the efficiency of a primary upon a band of 
frequencies on which are distributed a number of 
wavelengths of broadca~ting stations which most of 
u~ have memorised.) 

Other Turn Numbers 
In Fig. -1- will be seen the result of plotting this 

curve :md a number of others, the latter being appro-

A transformer in-
stalled at t h e 
Rugby station, 
the dimensions of 
which may be 
gathered from the 

photograph. 

priate to 12, IS, 18, 21 and 2-J. turns in the aerial cir
cuit. The figures for the plotting of these curves were 
all read, of course, from those given in Fig. 3, by 
simply drawing an imaginary line in a vertical direc
tion appropriate to the number of turns in question, 
and noting the points at which it cuts the curves. It 
will be observed that up to IS turns we have a simple 
falling cl1aracteristic, which starts at a fairly high 
value for 300 metres and falls off steadily to a low one 
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at soo metres, these being d1e conditions under which 
we normally work with · one of these tight-coupled 
aerial circuit arrangements, the reduction pf signal 
stt·ength upon the higher wavelengths having been 
noticed in actual practice by many experimenters. 

Effect of Wavelen~th Changes 
A:; a matter of fact, slight reductions in efficiency 

with change of frequency are not in fact so noti~~eable 
as one would expect ; it must be remembered that 
•When one passes from a station on 400 metres to 
another on soo metres, it is most difficult to make an 
actual comparison, since one has changed from one 
station to another, from one pt·ogramme to another, 
from one set of conditions as regards interference to 
another set, and furthermore, the t\\O stations which 

·are Being cprnpar.ed are no doubt at quite different 
distances from the receiving point, so that some 
change in signal strength is naturally to be expe~:ted, 
regardless of the relative eflicit>ncy of tlw rect>t vmg 
circuit upon the two frequencies. 

Turn Numbers for Particular Wavelen~ths 
When larger numbers of turns than r:; are includt>d 

in t'he aerial circuit, it \\·ill be obserTed that we start 
with a low value of signal strength for a 300-metre 
signal, arriving at the maximum possible figure of G 
a:t some point further along the \Yavelength scale, and 
then fall off again ·towards the upper wavelengths. 
This, ofcourse, is because when the larger numbers of 
turns are used, we may be starting somewhere near 
the dead region between the humps for the short
wave signal, passing away from it as the wavelength 
is increased. This, as vYill be seen, becomes quite an 
acute difkulty in the case of the 2-j.-turn primary, 
which would be practically useless f6i· a 300-metrc · 
signal, although good for anything bet11·een 350 and 
soo metrt>s. 

Conclusions Reached 
From this latter point a useful deduction can be 

drawn, viz., that it is very much wiser to choose a 
r.eaUy >-0mall number of turns i11 the aerial circuit and 
endure the falling·-o.fl of signal strength upon the !owe! 
freq~tencies, rather. than to risk the possibilitv of 
striking a dead region for the higher frequencies.' 

Tappin~s on Primary Winding 
It would f4trther be justifiable to draw the inference 

that a primary of fixed tum numbers cannot be taken 
as covering so wide a band of frequencies as that 
embraced b(;tween the wavelengths o.f 300 and soo 
metres with any reasonabl·e degree of uniforcmity, and 
that it wonld seem jti'stif:able to provide .tapping:s, one 
or two in number, upo11 sticli primarv windin£Ys or 

1 c-. ' 
alternafively, to use plug-in or other mterchangeable 
coil units for the pm-pose. It mllst be bo•rne in mind, 
howe\'er, that such changes in .efficiency as are 
apparPnt in Fig·. 4 are not by any means so' noticeable 
in actual reception as one \Yould at first sight assume. 

Effects of Aerial and Earth Systems 
A word of warning must be gi,·en at this point to 

the .effect that all the mea,mreme111ts shown were carried 
out upon one pa•rticuiar aerial and earth, and it will 
be remembered that it has been sho\\·n in the past th'at 
different aerials behave some\Yhat differently in their 
response to experiments of this nature. In general, 
the position of the peaks and dips of the characteristic 
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curve will fall at different numbers of turns, and the 
deg-ree of sharpness or otherwise of the peaks will 
vary. The general inferences, however, would seem to 
hold good, and they are commended to .the attef1tion of 
those experimenter-s who make use of tight-coupled 
primary windings in the;r receiYers. 

........................................................................ : . ' . : . . 
; RADIO PRESS CALIBRATION SCHEME: i . . 
~ FREQUENCY TESTS THIS EVENING i . . . ' . ........................................................................ 

As announced in the last issue of J..Vire'less vVeeklv. 
the frequencies of all the B.B.C .. main stations, at~d 
also of cert.1.in Continental stations, wi.H be measured 

*this evening (December 30), commencing at 7·45 p.m. 
The exact times of measurement for each station are 
g·iven belmv, together with their approximate fre
quencies:-

Fre- \Yavf:'-
Time. Station. qnency. length 

Kilocycles metres. 
------·----- -----·--~---·-··--~ -------· 

~99 

7·45 p.m. Cardiff 850 35.i 
7.50 p.m. Seville 840 357 
7·55 p.m. London 822 365 
8, o p.m. Madrid (Union Radio) 804 373 
8, 5 p.m. Manchester 794 378 
8.10 p.m. Oslo 785 38~ 
8.15 p.m. Bournemouth 777 · 386 
8.20 p.m. Madrid (Radio Iberica) 71>5 392 
8.25 p.m. Dublin 752 399 
8.30 p.m. Newcastle.. 743 404 
8.35 p.m. Munster 7.F 410 
8-40 p.m. Glasgow 7II .f22 

8.50 p.m. Rome ;o6 425 
8.55 p.m. Toulouse 696 431 
q. o p.m. Belfast b82 +to 
9. 5 p.m. Ecole Superieure,. 655 458 
9.10 p.m. I~ankfurt . . 638 470 
9.15 p.m. Birmingham 626 4 7ll 

9:20 p.m. Aberdeen . . 6o6 495 
9.25 p.m. Zurich 5H3 515 

It is, of course, possible that some of the above 
stations may be badly jammed, or not \\'<Kking, at the 
above times; this, hm\ever, \vill be stated in the report 
of the results. 

Other Calibraticlns 
Calibrations of other stations may be taken at the 

same time, so that !t will be well \Y~•rlh while to listen 
to, and take the reading·s of, any other station:-; that 
may be heard on that evening·. 

Transatlantic Tests 
In vi,~w of the Tra!1Satlantic Broadcasting· Tests, 

ar.ranged to .take place at the end of January, 1926, 
as announced elsewhere in this issue, listeners should 
find it particularly useful to calibrate their wayemeters 
and receivers now. The assistance rendered bv 
accurate calibration of a receiver in picking up distarit 
stations is too obvious to need further comment. 
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The Merry Season 

A\I writing this on the 
eve of what they call 
the merry season. By 
the time that it appears 
in print both you and 
1 will be experiencing

that" morning after "feeling which 
is produced by our coming up with 
'' jerk against rent, rates and income 
tax, and a lot of other little troubles 
of tl1e same sort. Personally, l am 

They criticise my 
own set • 

having just now a thor6ilghly bad 
time, and I feel StJrc th;:tt I shall 
:1av.c the sympathy of any.fathers of 
families who read· the~e pathetic 
lines. 

BrieHy, what has. happened to 
me is that each and every one of my 
young hopefuls, who are now home 
for the holidays, has taken up wire
less with an enthusiasm that onlv 
the very }Outhful k~ow. l\Jatter-s 
'"ere not so had this time last vear, 
when only the eldest had lea~ings 
that wav. I used to miss a variable 
condens-er uow and then (or rather 
somebody else did, since mine are in
variably borrowed), and tmns
ft,rmers would disappear, whilst 
occasionally one of my (that is, 
Snaggsby's) valves would be found 
10 have burnt out mysteriously. I did 
not mind all this; I encouraged the 
lad, helping· him with his wiring, and 
then leaving- him to straighten things 
out after I had attempted to make 
lll' one of Professor Goop's super
circuits for him. But now that the 
other two have followed in his foot
:,1eps, I <tm beginning to wonder 
whether there should not be an ap-e 
limit for wireless, and also whetfie;' a 
law should not be passed limiting the 
n<~mber of devotees in any family to 

one or possibly two. Four is really 
too .much of a good thing. 

The Devastated Area 

Intending to undertake a small 
wnstructional job the other d:;ty, I 
stJolled out to my work!Shop. vVords 
f~til me to describe the sight that met 
my eyes. The place was positively 
strewn with broken drills, taps, and 
hacksaw blades; my best chisels 
had obviously been used for 1 trim
IJiing the (·dg·es of ebonite panels, 
and my most. treasured files for cut
ting lead or ~older or something 
equally deYastating to their keen
iless. 

The absolute limit was reached 
when after a frenzied search for 
my 4B.A. die I ran it literally to 
eart!J upon a crysU\1 set,_ where it was 
doing duty as the top of the E. ter
minaL The culprit stated that he 
could not find a single milled nut
the same thing has been occurring to 
me since the holidays began-and 
that the die t'lid jolly well as a sub
stitute. I have put my foot do'\vn 
on valve sets for the younger ones; 
but does that ensure me peace? 
Certainly not. They have each 
1 igged up indoor aerials and spend 
their time fiddling with cats
whiskers, whil~t my loud-speaker 
c!Jcks and scrapes unceasingly, and 
S(·metimes brings in snatches of 
) <;uthful conversation, some of 
v:hich is by no means complimentary 
to mt~. 

Poddleby, Too 

Striding in my (Jespair from my 
wrecked workshop, I vent round to 
Poddleby's house to seek consola
tion. I was sure that things would 
lw all right there, for Poddleby has 
no boys. \Vhen I entered his den I 
found him looking n little worried, 
I thought, and be was much more 
silent than usual, to begin witl1. 

\Vhen I told him l had come 
for sympathy .nnd consolation, he 
told me that his own need was 
f.:'i eater than mine, adding that in 
such cases it was infinitely more 
blessed to receive than to give. 

As we were talking, , there 
\\as a little tap at :he door, anrJ 

soo 
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P<Xldleby's four small daughters, 
ranging from fourteen d0\n1 to 
eight, came shyly in. \Vhen they had 
:,;lwken hands very prettily with me, 
roddleby suggested that they should 
run away ;:wd play. However, they 
ling·ered by the door, "tanding first 
on on~ foot and then on the other. 
Then suddenly they found their 
Yoices nnd all began to talk at once. 
The burden of the chorus \vas, " \Ve 
have t;scd all those 4B. A. nuts. 
Could we please l:ave another 
dozen?" "Nuts!" screamed 
l"'oddlebv, " Nuts! This place is 
becoming· an infernal mon)<ey 
house.'' 

A Fellow Feeling 

\\'hen we were alone once more I 
:,t ized Poddleby by the hand. '' My 
h iend," I said, " I ha.J no idea that 
you also \\Tre for it. It appears that 
the modern wnman has taken t') 
wireless, even as a (luck takes to 
\l·atcr. Still, you ought to be thank
ful that they are girls. You should 
jt:st sec my house, my workshop, my 
gadget cupboard." There is nothing 
s·) comforting as another's adver
:,ity. On !tearing my t::,Je, Poddleby 
n I once began to brighten up. " You 
;Jre not half so bac!Iv· off as I am," 
!le said \\armly. '' l have been 

We have used all those 
4B.A. nuts . 

tnned right out of my workshop. 
Those kids have put vp their wire
less set there and ar·~ using- it as 
their receiving cabin." I~ saw a 
cl1ance of scoring a point. '' Then 
they have only one set? " I asked. 
" Yes," cried Poddleby. " \Vhy, 
my dear fellow," I said, " you are 
eot suffering at all. I have three 
Loys and they each have a set. They 
hav:e all rigged up aerials in their 
bedrooms." " My good fellow,'.'. 
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cried Pod<lleby, " you are in clover. 
l\[y girls may only have one set, hut 
they have pincbed my aerial ! " 

In Search of Sympathy 

Eventually we agreed that \\·e 
were each suffering equally badly, 
nnd, feeling~ brothers in adn:rsity, 
we resolved to go and call upon tbe 
General. As he has no family, we 
felt sure that our sad tales would 

·move him to pity. " At any rate," 
remarked Pocldleby, " \VC shall be 
able to listen to some wireles" in 
comfort, and that will be "omething·. 
\Ve were so cheered by this idea 
that we strode forward with elastic 
steps. As we were walking along 
the hedge in front of Simla \"ilia 
towards the ga,te, a large and very 
squashy snowball sailed over 
f,>"(logly-wise, catching Poddleby, 
who was, luckily, on tlw insidt·. 
fairly at1d squarely upon the <>ar. 

I hastened to render first aid hv 
scooping the snow out of }tis c<;l. 
with a B.A. spanner which I '-ap
pened to have in my pocket. I \vas 
still et1gaged, despite Poddleby's 
protests; in my noble work of mercy 
when a second snowball, larger and 
souashier than the first, descended 
upon the back of my neck, and as I 
was leaning forward at the time, 
several pounds went inside my collar 
and slithered like an avalanche dowu 
my back. "Just y()u wait a 
moment, General ! " I yelled. 
" Cc>me on, Poddleby. \Ve are hn> 
t•J one,. and I am never afraid of 
such fearful odds." 

The General 

Poddleby and I set off at a smart 
double for the gate, other snowballs 
removing our hats before we got 
there; Taking cover behind the 

Larger «ncl aqu«ahier 
th«n the lirst . 

gate p{.lst.s, we collected a supply of 
::tmmunition and sailed i~ There 
was not a soul in sig·ht. VVe 
searched the garden ,thoroughly and 
fMtnd no trace of the enemy. Sud
denly the front door opened. and th,~ 
Gerieral, purple in the face and roar
ing; iik:,e an infuriated bull, came 
bounding down the steps. '' \Vhat 
the blue blazes are you t\vo doing 

walking all over my . . . ? '' i1e 
bellowed. He would have said a 
good deal more, I believe, had not 
mv own well-directed missile at that 
m~m1cnt found its billet ii1 his widel 1-

opened mouth. Poddlebv"s fir-~t 
shot caught him on the fourth \Yaist
('oat button. The General leapt, 
but -whilst he was still in the air two 
more clinking good shots got him. 
They apparently upset .his balance, 
for he reached the ground in a sit
ting posture, and having him thu" 
at our mercy, Poddlebv and I took 
full adv;mtage of the situation. 

At Simla Villa, Too 

At length, when our ammunition 
was exhausted, we helped him to his 
feet. By this time he had recovered 
his powers of speech, but was no 
longer roaring; instead, he was 
calm and exceedingly acid. '' And 
what," he inquired, " is the mean
ing of this disgraceful assault? " 
" Ha, ha! ., T shouted, slapping my 
thigh. '' He, he ! '' chuckled 
Poddleby, bending double in his 
glee. " Jolly good I call that. 
Dashed well acted, General." 
'' Acted? '' inquired our victim in 
scathing tones. " Will you have 
the goodnes" to tell me what you 
mean? '' '' Oh, splendid,'' we 
roa,red in concert. " Come, now,., 
said Poddleby, " you can't say that 
you didn't ask for it." " You go 
slinging ·your beastly snowballs 
about over the hedge," I cried, 
" and then "·onder whv we l'etali
ate. '' '' Snowballs? '' ·shouted the 
General, his calm deserting him. 
" You acctise me of going and 
chucking snowballs about. vVhat 
on earth do you mean? I have 
never done such a thing for thirty 
years." And then, quite suddenly, 
his growing rage \.Vas replaced by a 
wave of sadness. " Well, well;" 
he moaned, " I think I understand 
how it· happened. Come inside, 
won't you?" vVe went in, 
Porklleby going :first. 

More VioJence 

As he passed the door of the 
dining room, a small arm holding a 
bladder tied to a stick was visible 
for a second, and Poddleby was 
shrewdlY smitten where the thatch 
i.;; thin.- He was still recovering 
from hi" surprise when something 
whizzed down the stairs and crashed 
violently into our legs, sending the 
three of us down in a . struggling
heap. Picking ourselves up, we 
observed a small boy bearing a tea
tray and retreating· as rapidly as 

sot 
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possible up the stairs again. The 
Genera! hastily pushed us into his 
study, banged the door, and locked 
it " Good heavens ! " I exclaimed, 
" \.Yhat on earth is all this? 
Poddleby and I came round to see 
you because we were suffering at the 
hands of our own young, and we felt 
that we should be safe with you, 
si nee you have no family.'' 

A F,l'lllow Sufferer 

'' No,'' replied the General 
gloomily, " I have no family. but 
my sistt•r has. She is just back fmm 

Something whizzed down 
the stairs . . 

India, and I invited her down for 
Christmas, forgetting all about her 
brats. She has collec~d three boys 
;md two girls from their various 
schools ;ind brought them on down 
here, without a word of warning.·' 
Podd!eby smiled. '' Are they gone 
on wireless? '' I asked. '' Do they 
use 4B. A. nuts by the gt:oss? '' in
quired Poddleby. " How on earth 
did you guess? '' cried the Gen~ra!. 
\Ve told him something of our own 
sufferings. These, he assured us, 
were nothing compared with the 
things that had happened to him. 
They had pulled his five-valve set to 
pieces and made it into five separate 
single-valvers. They had rigged 
up aerials all over the garden-he 
pointed them out from the window. 
J>.c. Bottlesworth bad already called 
upon him to insist upon his taking 
out five aclditional licences, and an 
official from the Post Office had 
threatened him with the withdrawal 
of the original one if he did not stop 
oscillating. 

Never A!1ain 

We have decided that before the 
next holidays come round a series of 
lat·ge cupboards shall be erected for 
wireless gear. One of the.se will be 
allotted to each family man, and 
space will be also reserved for those 
who have families of others thrust 
upon them. When the arrival of the 
youngsters is imminent, the 
Gazette's Ford van will collect each 
threatened member's wireless.appar-

'atus ~d his tools, which he will be 
able to store in his cupboard until 
peace returns once more. 

WIRELESS WAYFARER. 
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i ~ 
~ ~ i The Transatlantic Broadcasting Tests i 
~ We give below some further details of the Broadcasting Tests, which have been arranged to take place ~ 
~ early next year between Europe and America. ~ 
~ ~ 
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I N a previous issue of ·wireless 
·weekly (Vol. 7, No. n), we pub
lished some preliminary informa

t~n regarding the third annual 
Transatlantic Broadcasting Tests, 
which are to take place next month. 
\Ve are now able to supply further 
details of the arrangements made, 
the organisation of the tests being 
well advanced. 

In America the necessary arrang·e .. 
ments are being made by our con
temporary, Radio Broadcast, in 
conjunction with a representative 
committee, 'Yhile Radio Pr·ess, Ltd., 
are· the org-anisers for this side of 
the Atlantic. 

Period Chosen for Tests 

The actual• period decided upon 
for the tests is the last week of 

t~stSI will begin on Sunday, January 
2-f, and will last for a week. 

Nightly Periods 

The American, Canadian, Mexi-· 
can and Cuban broadcasting 
stati\)ns \V ill transmit from 10 to I r 
p.m., Eastern Standard Time, on 
every night throug·hout the week. 
These times correspond to 3 a.m. to 
-1- a.m., G.M.T. Following after 
the above transmissions, the British 
and Continental stations will 
transmit from 4 a. m. to 5 a. m., 
G.:\I.T. (n p.m. to 12 midnight, 
Eastern Standard Time). 

Grouping of Stations 

Some interesting· speci.al tests 
may also be carried out in Anwrica. 
For instance, it is proposed io 
group the stations in America on 

Two alternative programmes are to be broadcast from the Daventry 
station every week, beginning on January 11. A large bank of con
densers at Daventry is shown here, and the water circulation system for 

cooling the transmitting valves may be seen on the right. 

January, 1926. This time of the 
year has been decided upon as a 
result of p.nevious experience, and 
it is likely to be the most satis
factory period for the purpose. 'th@ 

one or more nights. Under this 
scheme 1the American stations might 
be split up into the Eastern, 
Central, \Vestern Mountain, and 
Pacitic groups, the stations in 1each 
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group in turn transmitting for I 5 
minutes in the hour allotted, the re
maining three groups meanwhile 
being silent. This arrangement 
might be expected to provide to the 
more distant stations a better 
chance of being well received and 
identilied in Europe. 

Effects of Latitude 

Another special form of test, for 
which arrangements are in hand in 
America, is being planned to enable 
observations to be taken of the 
effect of latitude on reception. The 
stations would be grouped in a 
northerly and southerly direction, 
Gan~tda, the Northern States, the 
Southern States, and :Mexico and 
Cuba each being allotted a IS
minute period in the hour's trans
mission period. 

Good Conditions for Reception 

It is hoped that as many listeners 
as po-;sible will participate in the 
tests, owing to the value of a 
number of independent observations 
in Yarious parts of the country. 
Since the broadcasting stations in 
this country will not be working 
during the period allotted for recep
tion of American stations, the conse
quent freedom from local interfer
ence should provide listeners with a 
good opportunit}' for g·ood long
distance reception. 

Calibrate Your Receiver 

In picking-up and identifying the 
various stations, the assistance 
rendered by an accurately calibrated 
receiver hardly requires emphasis
ing. Elsewhere in this issue will 
be found details of the Radio Press 
Calibration Tests to be carried out 
on December 30 .. 

Another series of tests will also 
be carried out during January, .the 
date and times for which will be 
announced later. 

If listeners can adjust their re
ceivers aCiurwtely to the required 
frequency, without resorting to the 
assistance of oscillation to find 
stations, a great deal of interfer
ence will be eliminated. 

Further information on the 
subject of the tests will be published 
in subsequent issues of ·wireless 
Weekly. 
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8 M' 'hd fMd'l(J., T ~· : ·et· o s o : o ·n at1on tn · ·ransmJlsston 
(Continued) 

By the Staff of the Radio Press Laboratories. 

Following on a discussion in last week's article 

in this series of methods of keying trans

mitters, modulation at definae musical fre

quencies is dealt with here, .including the use 

of interrupters and the employment of A.C. 

frequency. 

for high-tension supply. 

N last \\eek's issue of Jl'ireless TVeekly 
we -.ho\\ed how the modulation of an 
oscillating valve CJ.rcuit could be divided 
under three headings namely :.--

(a) :\Todt>lation by' keying: 
(b) !\Iodt1lation at some definite musical 

(c) Modulation of tile radio c)Scillation by impressed 
sound vibration of yaryin~-: frequency <md amplitude. 

TIME OF CONTACT CONTACT CONTACT 

TIME:-

Fig. 1 .--·Showing the wave-form of the oscillations when 
the circuit is interrupted at a definite musical frequency. 

\1\Te have aln:,1dy dealt ;..:·encrally \Yith the questioPl of 
keying, so 1>ve will now consider the problem of 
modulation under headings (b) and (c). 

Modulation at a Musical Frequency 
A vain:. oscillation c:an be modulated m several 

different way>', so as to gin~ a so-called musical note. 
Althoug·h the resultant effect on an ordinary .r:ecei,ve:· 
is approximately the same whichc,·er method is used, 
tl'le aGtual wa-vc-lnrms of the radio oscillations ar:e 
distinctly different. 

Interrupted Continuous Waves 
If in series with the key sho\1·n in the circuits given 

in last week's TFirelcs_; Weekly we connect some type 

{tl) 

Fig. 2.-Two types of interrupter discs used for pro
ducing interrqptetl con'tinuous waves. fn ·the ("b) type the 
adjustalile-fn.wllt can ·be 'tflOVed, so as to•U&lry the ,..,lative 

times ;of •• m<lke " ·und "·b-,eak." 

of intt~r:rupter, which -~.>pens and closes the circuit .at 
~e :definite .musical frequency when the key is 
4!'lPfessetil, we obtain trains 6f continuous wave oscil
latii.OOs as shown in Fig·. r. ;{n this case -the durations 

One of the banks of nine transmitting values •at the 
Rugby station. The panels and controls are shown in 

the photograph on the next page. 

of make and break are approximately equal. Although 
these relative times can be varied, it ·will be found that 
an eqnal ratio is the hest in practice. 

An Interrupter 
A suitable interrupter for this purpose consists of 

a commutator as shown in Fig. 2, which is fixed to 
a small electric motor. Such an interrupter can easily 
be made from a solid disc of· copper m· brass about 
zf .in. diameter by i in. to ! in. thick, by drilling 

[ ;uouvu' 
: ' 
TIME :;F CONTACT TIME OF COH'I'ACT TIME OFCONTACT';J 

F;ig. 8.-'l'he wav,i;ionn ;~if :ihB •oacillat.ions uihen thB 
riirc.u•'t ·is 'br.dken ·at a •hiilh musical ,frequency. "With -a 
high •mmiictil 'ff!Bquem;,y .vnJl. :fow transm.itfitlft "lrequenrw , 
{long waz>eleryph) £1hB :a~'tude of 'lhe "t<ailio-.Trequeiicy 

ascfllations :trlaJ!·Iteuer cmJmain ,constan'll 

cquaJly-;;paccd holes as near the circumf.er~ence aa 
possible, and fitting these with cylindrical pieces of 
t'bemite or other good i-nsulating material. ifhe :disc, 
tog~t:hcr with the insurator 'fittings, .is ·Jihen ·tu~:~ned 
down in :1 lat•he, so 'th-at r:afher 'less than half the 
diametn of t lie insulatur rods is cut away. This w]J 
give an intcrntpter 'disc as shown .in Fig·. · za. 

Wave Form of l.C.W. 
Referring· to Fig. 1, it will be SBen thnt -when th;e 

intenuptN makes contact, .the anwlitude of the osoil-
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lations increases to a maximum value, at \Yhich they 
remain steady for a number of compiete oscillations. 
On breaking the contad the oscillations do not fall 
to zero immediatelv, but only do so after a number of 
oscillations of dec~ea.-;ing ainplitude. The rate of 

' 

VoLTAGE APPLIED ro osc. CIRcuiT' 

HIGH-FREQUENCY fJS,CILLATIONS 

Fig. 4.-Showing the wave-form of the high-frequency 
oscillations when the oscillating valve is supplied with 

alternating current. 

gro\vth at the making- of the contact and 'the rate ::li 
decay when the contact is broken depends, of course, 
upon the n;sistance in the circuit and the frequency 
of the oscillations. 

Frequency of Interruption 

The time during which the amplitude of the oscilla-
1 ions remains constant, relative to the total time during· 
which the circuit is oscillating, depends on the fre
quency of interruption. Thus: with a high frequency 
of interruption ::md a long wavelength it is possibLe 
to get a condition under which the amplitude o.f the 
oscillatiops .does not 'remain constant at all, but j-; 
either increasing· or decreasing. Fig. 3 shows th~ 
\vave-fo•rm under these conditions. In 5ome cases the 
amplitude may not even reach its maximum value 

A general view of the liue banks of valve panels at the 
Rugby station, one of which is illustrated in greater 

de.tail on the preceding page. 

before the circuit is broken. In· these cases: when the 
amplitude never remains constant the wave-form of 
the oscillation is practically equivalent to that of a 
good spa·rk transmitter. The interference caused by 
such transmission may be consider-able--in fact, of the 
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same Oc$kr of that 1:au~ed by a spark station, the 
damping of which is relatively low. The interference 
caused by an oscillato•r who-se wave-form is shown m 
Fig. I is, on the other h:md, comparatively small. 

Modulation with A.C. Supply 
Another form of modulation cnn be obtained by 

applying an alternating· potential to the valve circu;t 

·oo2,uF 

Fig. 5.-:-Illustrating the general principles ~fa circuit 
designed to make use of both halves of the A.C. cycle 
when an alternating current supply is employed for high-

tension. 

in~tead of the usual D.C. voltage. If the ordinary 
,;in,_;·!e-valvc circuit is used \Ve obtain a wave-form <lS 

:-;ho"·n in Fig. 4· Oscillations only occur during· the 
positive half of the alternating· current cycle. 

Using. Both Halves of Cycle 
By arranging l\YO valves as shO\\ll in Fig. s it 1s 

possible to make use of both halves of the altemating 
potential. One valve operates during· one half of tht: 
cycle, and the second v::ln; operates dtu-ing the other 
half of the cycle. Energ·y is therefore put into the 
aerial during both halve-; of the •')Tie, and we obtain 
a \\nve-form fo.r the radio oscillations as sbo"n in 
Fip·. 6. 

'in this type of modulation th•' groups of oscillations 
are not discontinuous, as in the case in Figs. I and ], 

RESULT/Nti H. F. OSCILLATION 

Fig. 6.-When an alternating voltage is applied to the 
type of circuit illustrated in Fig. 5 the waue-form of the 

radio-frequency oscillations is as shown here. 

·but the who·le series of groups forms one continuous 
functiop. This type of wave-form is practically equiva
lent to two continuous waves of equal• amplitude, but 
differing in frequency to :the extent of twice the fr-e
quency of the alternating current. This type of 
modulation. would cause no more interference than two 
equal power continuous wave stations differing J:>y, 
say, soo cycles. Therefore, from an interference 
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poin:t of view, it is prcfenible to use this type 'Jf 
modulruti-on rather than those shown in Fig. I or 2. 

Superimposing .1\..C. ()n D.C. Su;pply 

A still furfhcr method of modulating in order to give 
a musical note is to superimpose an alternating cur
rent potenil:ial on the direct current high-tension supply. 
This can easily be done by connecting the ~econdary 
of an A.C. transformer direct in one of the high-

Fig. 7.--The wave-form of the modulation obtained by 
sqperimposing an alternating voltage on the direct 

current high-tension supply. 

tension leads to the oscillator, and connecting· the 
primary to a sourc-e of A.G. supply. The peak value 
of the voltage across the secon.dan· should not exceed 
that of the D.C. supply. If the t;n1 <.re equal we get 
a '"ave-form as shown in Fig. 7· Although t·he ampli
tuclc of the oscillation.~ fall;; to zero, and the curve 
looks v-ery similar to that of Fig. G, there is a distinct 
difference in that the " t'nvelope " or trace in the case 
of Fig. 6 consists of l\\'O approximat<' sine '"ave;; 

Fig. 8.----A form of modulation similar to that shown in 
Fig. 7. Here, however,-the D.C. voltage is greater than 

the superimposed alternating potential. 

which cro;;s over the zero 1 inc, '\ hcrcas the '' en
velope '' in the case of Fig-. 7 consi:ts of t\\'o sine 
waves, one above the ;-ero line and one .below it. If 
the amplitude of the superimposed A.C. volt~g·e is less 
than that of the D.C. supply, we get a similar -wave
form to tl1at of Fig. 7, but in this case the amplitude 
of the oscillations does not decrease to zero. This i:; 
shown in Fig. '8. 

Wi-reless Weekl~ 
• 

Wave-Forms 

On analysing the wave-form of the oscillations pro
duced by this method of modulation, it will 'be found 
that it is equivalent to three continuous wave oscilla-

Fig. 9.-A form of circuit used for eRecting modulation 
by means of a low-frequency oscillating valve. 

tions which differ in frequency to the extent of the 
frequency of ,fhe alternating current; that is, the 
difference in frequency between the two ext11emes is 
twice that of the alternating current. 

Carrier Wave and Side Bands 

For example, if <the frequency of the aliternating 
current is I ,ooo cycles, and the frequency of the oscil-

:s_o~ 

Behind these large " spider-web" form inductat'\ces at 
the Rugby station can be seen the lead-in insulator. An 
exterior view of this part of the buz'lding will be found 

onpqge 510. 

Ja.tions before any A.C. is applied is :;oo kilocycles, 
then the wm·e-form of the modulated oscillation is 
cqtti\-alcut to three: continuous \Yaves, ,,-hose fre
C(iJencies arc 499 kilocycles, soo kilocycl-es, and 501 

kilocycle~. The mean frequency, namely, ::;oo ki\e-
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cycles, is called the carrier \Yave, · and the t \\'O fre
quencies on either side. are what are known as the 
" side band " frequencies. These two side band 
frequencies be\-Lt with the carrier wave frequency to 
produce a received note equal in frequency 1o that of 
the applied alternating· potentiaL 

Another Method of Modulation 

J nstead of modulating the high-tension ;;upply 
voltage by means of an altemator, the .same elfects can 
be produced by mean" of a valve oscillating at an 
audio frequency. By such means an~dcsired pitch 
o.f note can be obtained. A convenient circuit is 
shown ia Fig. 9, One valve can be made to cany 
out the two functions, but in this case the circuit 
adjustments are rather critical for good result-;, 
particularly if a varying rang·e of radio frequency :s 
required. 

An Important Point 

One important point to be remembered in all these 
modulated C. vV. circuits in which the main source 
o.f po·wer' is a D.C. geaecrator, is that it is essential 
to connect a large condenser of the order of 2 fAF 
across the D.C. supply. If this is not done only very 
feeble modulation will be obtained, owing to the 
choking ·effect of the inductance in the armature of 
the generator. The high-frequency by-pass condenser 
should, on the other hand, be kept small, otherwise 

A compact form of Marconi· transmitting and receiving 
apparatus, intended for use on lifeboats. The petrol 
engine and generator for power supply are mounted under 

the shelF seen in this photograph. 

there \Yill. be a tendencv for the varying applied anode 
voltage to be ~moothed out, and .the modulation will 
be poor. 

Speech Modulation 

If, instead of modulating the high-tension voltage at 
a constant frequency and amplitude, we vary it in 
accordance \vith the variations in current obtained 
from a microphoi1e, we can obtain a radio-frequency 
oscillation which ,will give a reproduction of speech in 
the receiver. 

Some of the problem:> in connection \Yith radio 
telephony will be considered in the next article. 
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RECEIVER HINTS FOR : 

I 

THE EXPERIMENTER 
We give below· a number of useful hints, which 
should make a special appeal to short-wave 
experimenters, though applicable also, in some 
measure, to broadca;ting and other receivers. 

. . 

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

I T is common knowledge that the presence of 
dielectric mater-ial in the eJectrostatic field of a con
denser usually has a dctdmental effect on its opera

tion. As most variable condensers are placed fairly near 
the baseboard of a receiver, as also are the indue- • 
lances, an improvement generally results when the 
receiver is raised off the table by means of four " stand
off " insulators or small wooden blocks. This IS 

only materially the ease '' ith :-;hnrt-\vave receivers. 

\Vhen '' Reinartz " or capacity reaction i,; employed, 
the circuit is often arranged in such a manner that the 
full H. T. potential is across the plates of the variable 
condenser by "·hich reaction is controlled. This fact 
causes: very worrying no·ises to arise when the plates 
of the condenser become at all dusty, on account ·::lf 
minute leaks between the fixed and moving pla~tes. 
This mav be cured verv simplv bv connecting a fixed 
condense'r in series 'With the v~tri<lble. Jf the capacity 
of the variable condenser is larg·er than is neces~'ary 
for the purpose (and this often is the case), it will be 
advantageous to use a fixed condense•r of about t·he 
same capacity in series with it, thus reducing both the 
maximum and minimum capacity. If the variable is 
of the correct size, a largrr fiXE'd condenser should he 
used. 

It is also advisable, when using capacity react ion, to 
take care, \vhen designing the set, that the reaction 
condenser is at the end of the coil nearest ea-rth poten
tial; rhus, instead of placing· it between the: anode and 
the end of the anode inductance, as is done in 
many circuits, it is :~ometimes prderable to break 
the coil in the middle, and place it between the bottom 
of the anode coil and the connection to the lo\\--tension 
;md earth. This helps to reduce hand-capacity l'ffects 
to a minimum. 

The troublesome '' mush '' so often dismi~sed a,; due 
.. to" an old H.T. battery," or simply "valve noises," 
often originates in the grid-leak. Out of seven or 
eight grid'"'leaks tried by the writer in a short-wave 
receiver, one was found which gave considerably quieter 
reception than the rest, without reducing the strength 
of 7c•ca.k signals. fncidentallv, all tests such as these 
should be carr•ied out on 7ceak· signals, as any difference 
in efficiency is much more notioeable than when one 1s. 
listening to a signal of even moderate strength. 

* 
\Yben " mush " is being received from external 

sources, such as an arc station working on the lower 
frequencies, it may often be reduced in volume, where 
L. F. amplification is employed, by using a resistance 
acmss the secondary of rthe L.F. transformer. This, 
of course, also reduces the strength of signals to some 
extent, but the " signal-mush " ratio almost always 
seems to be improved. L. H. T. 



, Forthcoming The follo,wing- arc some 
B.B.C. selections f r o m t h e 
Items. B B , f . .L.. programmes or 

the week commencing· Sunday, 
January 3 :-

January 3.-Londo11: Christmas 
Oratorio (Bach), Elsic Sudclaby, 
J\Iary Foster; Leonard Go\\ing-s, 
Rov- Henderson. Service from 
Glasg-rm·: St. Enoch's U.F. Church, 
Prof. C. Milligan; Irene Shaner:, 
Chopin Recital; J. H. ·Squire, 
Celeste Octet, Helcn Henschol; 
John Goss. 

January 4--Daventry : Broadcast 
to Em·ope. London pn)g-rammc. 

January _s.--Glasgow: London 
Repertory Players in " Loya:lty." 

January 6. - Bournemouth : 
\\'intet· Gardens Night; Ivy Fenell 
\'Villinms, vocalist. 

January 7.-London and ::\lan
ch<'str:r: Halle Orclwstra rclay<'d 
hom Fr<'e Trade Hall, 1\fanchester. 

January R.-Cardill: "Carmen.'' 
January g.-Carditr: England Y. 

\Vales -Rugger prospt'cts. 
.l\Ianchcster : '' R o m c o a n d 

Juliet." Dt'scriptiv<' notes by Jlrhn 
F. Russcll. -

Belfast : Band of I st Sea forth 
Highlande1·s. Belfast R a d i o 
Plan·;·s. 

f)aventrv: London and :\fan· 
chester programmes. 

,;~ * 
Broadnst A. spark station \\·hich 
Jamming. has made itself notoriou,; 

as a jammer of several 
of tht B. B. C. stations is that 
situated at Boulogne, call sig·n 
EFB. Complaints have been re
ceived as far inland as Maidstone 
and Ashford, that FFB blots out a 
considerable portion of the broad
c.'lst frequt>ncy band during its 
transmissions. 

* * 
Altemative \Vc understand that 

'Programma from January I 1 Daven-

D 
from trv will transmit two 

aventry. 1•1 1. .. a erna tve proRramme.;; 
every week, instead of otw, as :1t 

Wireless W ~ellly 

-wirele·ss 
NeWs 
inBrie~ 

present. In last \Veek's issue of 
H'ireicss n·<'cklv attention \\-a'i 
drawn to the decision of the B.B.C. 
to reconsider the question of altPr
native programmes. :Many listener,; 
have exprc;;sed the opinion that 
Daventrv should alwavs ·tran'imit 
pro~ ranimes of its 0\\'1;. 

Another 
"Pirate" 

Fined. 

At~other \\ irdcss I istem•.r, 
residing at Kentish 
Town, London, N.\V., 

has been fined for installing· appara-
1us for \\·irclPss tdcg·raphy \\·ithout• 
a licence. Mr. A. G. Galag·her, 
\Yho prosecuted for the Postmaster
General, said that in the inrteres.h 
of th~ people \Yho paid for their 
licence", the Postmaster-General felt 
that it \vas necessary to prosecute 
all those who failed to take out .1 

licence. 

Televfllion M. Edouard Bel in ha:' 
Qaim. announced at a lecture 

in Paris that he has 
solved the problem of televi>'ion . 
The principal piece of apparatus, we 
under"tand, is a multi-faced mirror 
mounted on a vertical steel disc, 
the image to be transmitted being 
placed between a powerful arc lamp 
and the min·or, the latter being 
ma<k to revolve at high speed. 

* * * 
Geneva It is reportetl that a re

Meeting. cent meeting of the 
Council of the Interna

tional Radiophone Union· at Geneva 
approved of .the new plan, for the 
redistribution of frequencies be
tween European wireless stptions. 
The scheme armng;es for the Euro
pean stations to ,~·or·k on frequencies 
h("ltweetl SO<i> and I ,500 kc. (2oo and 
€loo me tt'cs). 

. ~ A large amount of trans-
;Dis~trous mitting and receiYing 

FJre. . b 1 . . . apparatus e ongmg· to 
Captain P. P. Eckersley, the chief 
eng·inrer. of the British Rroacka"t-
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ing Company; \vas destroyed by fire 
a few days before Christmas, at his 
experimental s.tation at Hendon. 
No clue regarding the origin of the 
fire could be found. Pho,tographs 
of the damaged hut :·will be found 
clse\vhere in this issue. 

* 
Wireless Recent expe,rimcnts in 

on Trains. Germany in communica-
tion with railway trains 

having proved definitely successful, 
Wt:' understand .that travellers be
tween Berlin and Hamburg will be 
provided with means of communi
eating with their familiPs and 
friends, etc., as convenientlv as 
though they were at home. · 

-If * 
W'e le<'t01 that Mr. R. i\1. Ford, 

who was recently prosecuted by the 
Postmaster-IGeneral for failing to 
take out a licence for a wireless in. 
stallation at his house, intends to 
test befoFe a civil comt the applica
tion of the 1925 Act to broadcasting. 

* * * 
ESkimo "vVe hear that a four· 

Listeners. valve a:eceiver has been 
taken out .to Labrador 

and in·stalled .at the Makkrovik 
boarding schQ0l by Captain }. C. 
Jackson on the occasion of his 
twenty-fifth annual vrstt to the 
mission stations of the country. 
Daventry is regulady picked up, 
and its transmissions afford the 
Eskimos huge glee and cause for 
wonder. Captain Jackson states 
that it is hbped to equip other 
mission stations with -similar sets. 

* 
\\\U'eless St .. BaFtholomew's Hos

Jor Bart:s. pital, the la1·gest in Lon-
don, has been provided 

wi>th wi,r-eless .apparatus for the 
henefit of the pa:tieiitJs, under the 
Daily News scheme for hospi.tal 
wireless equipment. The equip
ment includes headphones for 688 
beds. 
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A Marconi fixed frame aerial, intended 
for direction finding on board ship. 

HE first practical use 
of frame aerials was 
for direction-finding' 
purposes. In the 
very early days there 
was hesitancy to use 

loops of such small dimensions that 
1 hey could be classifi-ed as frames, 
but very large loops were made use 
of. One of the reasons for this was 
that Dmplifiers had not then reached 
a stag·~ of certainty, and it was con
sidered essential to have large loops 
so as to absorb as much energy 
from the electro-magnetic waves as 
possibie. The system of direction
finding known as the Bellini Tosi 
sy:;tem \\'as the Jirst p1:actical 

f A K ,B 
p:--;-:--!f:-----'[lr--------- ------~ 

\ 1 I 
I 1 I 
\ I I 

~*·D E. c 
Fig. 1.-If the frame aerial ED is set 'at 
C as shown, it will be favourably placed 
for reception from B, while not re
sponding strongly to A, the local station. 

system, which gave good results, 
and the loops employed were so 
large that' fairly high masts were 
necessary. A common arrange-

ment ,,·as to have four masts, each 
So ft. in heig·ht, \\ith the distance 
apart of the diagonals 6o to So ft. 
Two loops were employed at right 
angles, each ueing· supported on the 
masts at opposite uirnt:rs of the 
square of masts. 

Development 

As amplitlers came into more 
general use, it \\·as found that 
signals could be obtained on l<'OP" 
of a much more convenient size, and 
a variety of forms of such loops 
made their appearam:e towards the 
end of the Great \Var. Amongst 
these types the frame aerial ap-

This home-made frame aerial is built 
up on two wooden hoops, and may be 

rotated by the wheel at the bottom. 

peared, this consisting of a frame
work of various shapes, square, 
hexagonal, etc., on 'vhich a number 
of turns of wire were wound, the 
turns al!.being parallel to each 
other. 

Director of Research 

A substantial reduction in 
transmitting stati•>ns·,inay 
of a frame aerial in ,conftl 
ceiver. This article is tJ 
Robinson, who is recogru 
subject of frame aerials and 

;•,;:;: iilillllllfll, 

Special Types 

l ,uops \\'ere made of various sizes 
:\c'Corcling to the purpose for which 
t·ach \\'as required. Thus on aero
planes loops \Ye re \\'ound wi ~h 1 he 
\\·ings and struts of the :wr•Jplane 
as the framework, and sud1 loops 
were made as large as pos;;ible. In 
the case of a HandlcY-Pal!c aero
plane, a loop of side 1 ~ ft. l;y 6o ft. 
,,·as usual, four turns beim·· em
ployed. Cases when such'' large 
loops can be employed are rare, 
however, and the n:ost usual situa
tion where loops are u,;cd is :m the 
g-round. In this case the most con
venient size for the fr:une\nJrk is 
about 3 ft. square, 

Directional Properties 

A.lthough the iuitial u~e of frame 
aerials was in direction finding·, it 
\Yas not long before they hc:-:·an to 
haYe application in other directions. 
The remarkable property of loops 
of receiving no energy \Yhen the 
direction of propagation is perpen
dicular ;io t'he plane of the loop 
bq~·an to be employed to eliminate 
interference. 

Selective Transmission 

One applic,ltion of this principle 
was in tlw case of a tran:s111itting 
and receiving station working \Vith 
a distant station. In this base; 
\Yhere it was possible to separate 
the receiving station some little dis
tance from the transmitter, sav, by 
a mile, a frame aerial could be 
erected in such a manner as to 
receive no energy from the local 
transmitter. It could also be 
nrranged to set the frame in its 
best direction for reception from a 
distant station. ...................... ··----· ............................................ ···--· ...... . 

so8 
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d Use of Frame Aerials 
UvrD.Sc., Ph.D., F.Inst.P., 
to Radio Press, Ltd. 
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;lterferenceJrom unwanted 
1fteJtA.·be elkcted by the use 

rtip.n' with a sensitive re
first of a series by Dr. 

td as an authority on the 
reir practical applications. 
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An Example 

Reference to Fig. I shows how 
this is possible. A suitable position 
for the frame aerial with reg·ard to 
its loc.d transmitting station A is 
:1t C. The loop is arranged with 
its plane ED perpendicular to the 
line AC in order to eliminate ,the 
dfect of the local signals. The 
position C is best for a distant 
transmitting ~tation B ; the position 
F would b~ bad, and H only fairly 
good. In the case of position H, 
when the fnune is in the best direc
t iou for eliminating local signals 
from A, it is not by any means 
well place~l for receiving maximum 
signals from the distant station B. 
In such an application it is oBvi
ously essential to prev·ent the direct 
effect of the local signals on the 
amplifier. 

Reducin~ Interference 
A not her application of loops was 

in the case where two signals were 
arriving from two distant stations, 
\vith approximately the same signal 
strength and at a somewhat similar 
frequency. Here it is often possible 
to use a frame aerial and rotate 1t 
to such an orientation as to give 
the zero effect on one of the signals. 
This usually results in cutting down 
t)If: sig:iifals from the other station, 
b~al. the final result of a compara
ti~y \veak signal free from int·er-
fereJ1S:e is better than a 
stronger signal with inter-
ference. Fig. 2 shows this case, 
where the receiving station is at C, 
and there are two transmitting sta
tions A and B. In order to receive 
the strongest signals from the 
transmitter A, the loop should be 
along the line KL. . In this posi
tion, however' signals would also 

be heard from the second trans
mitter B. By rotating the loop to 
the position DE the signals from 
the station A are diminished in 
strength, but those from the statioil 
B disappear altogether. 

Application to Broadcastin~ 

These cases are of interest in th:.: 
more general application of wireless 
fo1· broadcasting purposes, to enable 
listeners to avoid interference from 
a local broadcasting station or from 
other local transmitters such ~~s in 
the case of coast towns. .L\g.1in 
there are cases where an interfc~rin;;· 
signal may arrive from a distam·e, 
and, provided this: is not in the 
same direction as th~ desired signal, 
it is possible with frame aeri:'lls to 
eliminate the interference. Atmo
spherics can .sometimes be cut down 
in e!Tect by such means, as on ocu•.
sion they· arrin~ from a definite 

This type of frame aerial may be folded 
up into a compact form when not in use. 

direction over a consicl0rable period 
of time. 

An Extreme Case 

It is even possible nowadays io 
eliminate interference which comes 
along the line along which the 
desired waves artive. This nny 

A large rotatable frame aerial, of a type 
frequently used in laborrrtory work. 

occur 'Yhen the· receiving station 
is on the line of and between the 
int:erfering station and the station 
from which sig-nals are desil'ed. In 
Fig. t the receiving station should 
be at K between the int,erferin.~ 
station A and the distant station B. 
This i:> 111acle possible .by usmg-, 
loop-; which g·ive only one zero 
clTect for one complete rotalioa of 
360 degr<?es. 

Analysis of Frame 

Frame aerials are ll1 fairly 
'J'r A 

I 
I __.At 

I / 8 / // 
I // 

D K/ // 
f ~://// 

I\' c 
L E 

Fig. 2.-The best position for the loop 
to eliminate signals from\B and receive 

them from A is shown as DE. 

common use for broadcast recep
tion, but in nearly every case they 
are used with good amplifiers. This 
is necessary because these loops po 

I 
I 
l 
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nt)t pick up as much energy from 
electro-magnetic wa 1·cs as do open 
aerial:.;. In Fig. 3 a loop of a 
single turn is shown. This is 
arranged to be capable of rotation 
about a vertical axis, so that the 
loop ts ahYaYs vertical, no matter 
ht~'ll' it is rotated. \Ve shall con-

A D 
r-
I 

+ 
I 
I 
I 
I 
I 
I 

~h Eo ~I 

t 
t_ 

8 c 
Fii/. 3.-The arrow on the left of this 
diagram represents the wave arriving 

at the loop. 

:-;ider at present that IYaves arri1·e m 
the plane of the loop, as indicated 
by the arrow. The loop is equiva
lent to two vertical aerials AB and 
DC of the same size, these- being 
joined l~y horizontal win•s AD aud 
BC, in the latter case throug·h the . 

Time Lag 

These two vertical aeriais, being 
idt'ntical, receive the same amount 
of electromotive force from the 
11·an·s, and, as they are joined 
really in opposition, it would be ex
pected that the effects would balance 
out. They do not, in effect, balance 
out, because the electromotive force 
in each :1erial varies \Yith . time, 
both being oscillatory. The ,,.a,•cs 
an·il't? at the aerial AB some little 
time before they arrive at DC, so 
that the Yarying currents produced 
in DC lag l:>ehind those in AB. 
Thus 11·hcn the electromotive force 
in AB is a maximum, that in DC 
is just less than its maximum, and 
there is a small balance of electro
motive fnree left in the loop. 

Effect of Width 

The mag·nitude of this resultant 
depends on the distance apart of 
tl\'e two a_erials. Thus, suppose 
that the distance l is equal to half a 
IYavelength, the electromotive 
foll'c~ will 'be a maximum in both 
aerials at tlw ·same time, but in 
oRposite directi<;>ns. In this case 
tire etl't!Cts in tl1e two aerials will 
assist each oth,er. In the case 
wher,e the distance l is equal to a 
quarter of a l~"<tvelength, the electro
motive force in one aerial will be 

zero when it is a maximum in the 
other one. \\'hen the distance l is 
a small fraction of a \Yavelength 
there is a small Jag bet11·een the 
effects, and we find that this lag 
increases as we increase l. 

Actual Relationship 

If at any particular instant the 
varying electrcmJQtivc fo,rce is ~ 0 

in AB, it will be E, in DC where 
E,=Eo cos 0, where 0 is the lag 
between the two effects, or the 
phase ditfcrcncc. (} can be repre
sented in terms of l and the ,,·ave
length A, and then 

(j 

Current Obtained in Loop 

\Vithout go,ing deeply into the 
mathematics of the problem, it will 
be of interest to g·iye the result in 
the form of the current obtained in 
the case of an open aPria 1, and of a 
Joop \Yith N turns. 

In the case of an open aerial we 
have 

I,. r88Ah,. 
dRA. 

\\'here lr is the received cur
rent, A is a property of the trans
n:itting aerial called the metre 
ampete, being the product of the 
effective height and the transmit
ting aerial current. 

hr is dw height of the receiving 
aerial. 

R is the resistance of the 
receiving aerial. 

d is the di sta nee bet we en the 
transmitting and the rel't'iving 
aerials'. 

A is the wavelength. 

Number of Turns 

In making· anv calculations it !S 

e"sentinl to- use. the s<~me measure 
for all the quantities involvt'd. 
Thus if wavelength is used m 
metres ali other quantitie:- must be 
<>imilarly r;iven in metres. 

ln the case of a loop of N turns 
\W' have 

L,.~.I AXh,.J 

\\'here l is the horizon tal length of 
the ioop and all the other ouantitics·
are as in the former case. 

Widtb and Wavelength 

1 hese formulre apply only to 
case.'i 11 hen the IYidth of the loop 
is small compared \\_ifh the wave
leng·th, and thus frame aerials of 
the onli:narv s1ze, whose widths 
are seldou{ more than 4 ft., are 
included i1i these cases, as the wav\'
Jengths in use for .broadcasting are 
about _:,oo times as great. 
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Some idea of the magnitudes of 
the currents which can be obtained 
in loops and in open aerials will be 
given by an example. \Ve shall, 
first of all, ignore any ditierenee in 
the resistances of the receiving sys
tems, and thno, the relations we 
shall give "·ill relate to the electro
motive forces rather than to the 
currents. 

The example that we shall con-' 
sider is that of a plane vertical 
aerial of height 1 o metres (33 ft.), 
compared \\'ith a frame aerial of ro 
turns on a square frame of I -nretrC' 
side, the \\·a \·elengtb being 300 
metres (frequE'ncy 'I ,ooo kc. ). In 
this case C<<lculation by the above 
formula· shows that the open aerial 
teceiYes 48 times as much electro
motiYc forn~ as does the frame 
aeriaL 

Resistance of Open Aerial 

\;\.hen we consider the currents it 
is necessary to take .into account 
the rcsista;Ke of the two aerial 
systems. It is a much easier matter 

The leads-in from tire aerial .. at the 
Rugby Station are taken through the 
end windows of the,main :building. An 
interior view of this ,point will be :found 

on page SOS. 

to diminish the oomic resistance of 
a loop than of an open ~erial. In the 
latter case the resistance is a com
plex aJfair, being made up of ohm,ic 
losses in the aerial and .leads, losses 
in the earth due to various causes, 
such as bad contacts 'vith earth 

(Continued on page sr6.) 
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BROADCASTING IN NORWAY ! 

From the account of Norwegian 
broadcasting conditions given in 
this article interesting com
parisons may be made with the 
conditions prevailing in this 
country, especially at the present 
time, when the future organi
sation of the broadcasting ser-

vice is under discussion • 

.... • • • i .................... . 

VEN the least suscepti
bl·2 cannot fail to lose 
his heart to Norway, 
that cold virgin of the 
North, land of the mid
nig-ht sun, spl•t in twain 

bv the Arctic Circle; land of rugged 
s;1ow - clad mountains, of deep 
valleys bottomed by gleaming 
stt·eams and shining lakes, of still, 
fathomless fjords hemmed in by 
precipitous heights; of roaring 
waterfalls and cool green forests. 

Norway 

A land of beauty, but beauty 
cruel as J<he' jagged rocks beneath 
the gentle snow, a beauty treasured 
deep down in the hearts of the 
N orweo·ian people, but ""the very 
attributes ·of which form their 
deadliest· adversary. For the love
liness that draws travellers from all 
the ends ot the earth will not sup
port life and the land, greater by 
far than' the United Kingdom, con
tains a poopulation of only twO-and
a-half millions. 

The· smallness of the population 
of Norway and the· configuration of 
the countrv have proved a great 
handicap to nearly all Norwegian 

·enterprise, and to the Kringskast
ing Selskap or '' Broadcasting 
c.;mpany '' it has been particularly 
severe. 

Financial Difficulties 

The " Kringskasting Selskap " 
is a public company with a capital 
of Kr. 35o,ooo (about £I 4,ooo), hold
ing a concession for five years, and, 
as in the case of the B.B.C., the 
State, throug·h the medium of the 
Telegraph Service Department, has 
a good deal to say in the matter of 
control and management. The 
ofticial area allotted to the company 
extends over a radius of I so kilo
mPtres round Oslo, the capital of 
the country. 

It naturally follows from the size 
of the! populatiot1 that the initial 

A general vif!!J) in the studio of the Oslo broadcasting station. 

difliculty faced by the company in 
promoting so costly an undertaking 
is financial, and in consequence the 
Norwegian, as compared to the 
Englishman, must pay dearly for 
his luxury. 

Licences 

vVithin the company's area 
listeners are required to pay the 
stlm of Kr.2o (about 16s.) per 
annum fot a licence to use a 
receiving set, and of this sum So 
per cent. is taken by the company 
and 20 per cent. is retained by the 
State to meet the expense of issu
ing and collection. Outside the 
:1rea the licence costs Kr.s (about 
4s.) per annum, and the whole of 
this sum is kept by the State. 

Duty on Apparatus 

There is a further tax borne by 
purchasCirs· of wireless instruments 
bv \vay of a duty of IO per cent. on 
all receiving sets and parts, such 
as head-'phones, valves, con
den.set:s, loud-speakers, etc., and 
the company benefits by the whole 
of this. To facilitate the collection 
of this duty all dealers in wireless 
instruments must obtain a licence 
for the sale of them, and the tax is 
collected by the State. Yet another 
tax is imposed upon those using 
loud-speakers in public places, as 
in cinemas or concert halls. 

A Further Difficulty 

It may seem surpnsmg that in 
this large co~mtry,,. in which most 
of the towns and vtllages and many 
of the homesteads ate completely 
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isolated, no less than So per cent. 
of those licensed to receive are 
domiciled within the comparatively 
small area allotted to the company. 
But there is a very good reason for 
this, and here we arrive at the 
second difficulty to be faced by t'he 
Company. 

Fading 

~onvay is one of those countries 
desnibed in the Guide Book as 
" 1\Itnous," and, may we say, it is 
very " :Mtnous" indeed. The 
mountains have a very deleterious 
effect upon reception, causing a 
constant fading and swelling of the 
sound, and so serious is this trouble 
in Norway that over the major por
tion of the country reception of 
Oslo is almost impossible. In some 
of the valleys, only go kilometres 
from the broadcasting station, this 
defect is so great thalt one cannot 
receive with any pleasure. The 
company are doing their utmost to 
overcome this trouble, and as soon 
as finances permit they hope to 
alleviate it by setting up hroodcast
ing stations in 'other parts of the 
country. 

Crystal Users 

It i:s peculiar that, although con
ditions are such as to make power
ful reception desirable, the majority 
of listeners own c1·ystal sets. 

In ordinary circumstances it 
would not be a matter for comment 
that Norway, out of its population 
of two-and-a-half millions, has 
3o,ooo licensed listeners, but the cir
cumstances being such as tht;y are 
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it ~peaks volumes for the enthu
siasm of the people. 

The Programm~s 

The entertainment provided by 
t1H' company does not differ in kind 
from that offered by the B.B.C., 
although the financial situation does 
not p!"'rmit of entertainment on so 
grand a .~cale. The finest native 

are not entirely expended on the 
provision of entertainment. By; 
special arrangement with the State, 
there has been instituted .a service 
which not only benefits the com· 
pany by greatly adding to the 
numbm· of subscribers, but which is 
also of v~ry considerabie use ,fo the 
.business men of the country. 
Twice, during the course of every 

In the transmitting room at the Oslo broadcasting station. 

soloiqs, ac:tors :1nd s1ngers are 
<'ngaged and provide a programme 
of excellence. Concerted music is 
provided by the Radio Orchestra, 
\Yhich, though small in numbers, is 
disposed in such a manner as to 
obtain the best quality of tone and 
effect. 

Good Music 

On each Fridm· evenmg the 
" Osb Pltilharm01; ic Orchestra," 
undec tlw direction of Kapelmester 
Jose Eibt>nshutz, leave their concert 
hall and move to the Ilt'\\- and 
roomy studio \\hi eh has just been 
completed especially to receive 
them, and broadcast a carefulh' 
d10st'n programme of ci<Jssical an;l 
good popubr music. It is the aim 
of !\1r. Berg JaegTr, \dJO is in 
eharg-~ of tlw studios and responsi
bJ,e foe the programmes, gradually 
to cultivate popular musical taste 
and to give modern native com
posers opportunities to obtain a 
bear1ng. nancing enthusiasts have 
not been o-verlooked, and for them 
the Grand .:Hotel Dance Orchestra 
is broadcast from the hotel every 
Friday, Saturday and Sunday even
ing· after I r .p.m. 

Market Reports 

But t1le energies of th<> company 

morning, are broadcast the Inter
national l\foney Exchange, 'the 
Stock Exchange prices, and tbe 
market prices of agricultural pro
duce, and on each Friday morning 
are broadcast the market prices of 
the prihcipal articles of import and 
export. 

Assistance for Business 

Every business man will ·at once 
appreciate the imt)Ort.ance of this 
dep:m·ture, · and business men in 
Nonvay are appreciatir~g- it to some 
effect, for a great number of them 
have .equipped their offices with 
wirele>'.S receiving sets, and the 
number of them \\·ho are so doing 
is: increasing every day. In the old 
pre-wireless days the country banks 
kept '' au courant " with the for
eign exchange 'by means of the 
trunk-,:all telephone service, but 
now many of them have entirely dis
pensed with this method and rely 
upon radio, thereby greatly adding 
to the saving of time and expense. 

Sta~ Control 

vVe have observed that this com
mercial activity is being carried on 
by the company by a special 
arrangement with the State. 
Although it is extremely unlikely 
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that this practice will be discon
.tinued, it is, at present, iu the 
·nature of an experiment--fot• the 
State. The Telegraph and Tele· 
phone services in Norway are ad. 
ministered by the State, and it may 
prove fhat the revenue from these 
service-s will be m:1terially dimin.
ished. Should this be the c ;:u;e 
there is no doubt that the diffieul! v 
will be solved by a monetari; 
arrangement bet\\·een the State an.:l 
the company. 

Advertising 

Another depr,rturc, \\hidi is as 
yet untried in, England, is the us~ 
of tlw broadcastin~- s!tition for 
·aclvertisitlg. The , Kringskastinv 
Selskap i~ ptTrnitted to do this o,1~ 
the condition that not more tha11 
I 5 per cent. of the time allotted to 
broadcasTing· is used fnr the pur
pose. The fee for ach·ertisim:· 
amounts fo. Kr. 2 (about Is. Rd.) a 
word, and it has proved to he a 
paying proposition both to tht' 
company and .,the a,]vertiser. ,\ 
const<lerablr less time. however, 
than the -proportion allotted i;; 
actually used for ach·ertising·, as tlw 
present financial 'iituation of th•~ 
company is such that it is tmde,· 
no nec{'ssity to exploit this form o' 
l'CVenue. 

l<'uture Prospects 

It app•.'ars that, in spite of diHi
culties, the Kring-skasting Selskan 
has every reason to be optimistic 
Mr. (;vthfeldt, the technical advise;· 
to the ·company, informs us that the 
number of those npplying for 
licences for reception is steadily 
increasing-, and that it is hoped tha1· 
before long it will have attaine(' 
so,ooc. Beyond that they dare not 
took at present. 

Taking into consideration tlw 
enormous diffi.culties with which the 
Kring-skastin;~· Selskap has beer 
'faced, and \d1ich it has for the 
most part o\·ercome, broadcasting 
in Norway has so far been more 
than " success. 

···-············································ . . . . . . . QRA 'S WANTED . . . . ................................................ 
As u·e are at present revising our 

list of British amateur call signs, 
all amateurs who are licensed for 
transmission are invited to send the 
following particulars :--Call sign, 
name, and full address. 

Please address communications to 
Book Editorial Dept., Radio Press, 
Ltd., Bush House, Strand, London, 
vV.C.z. 



Inventions and 
Developments 

~~ 

UNDER THIS HEADING 
~ J.H.REYNER.B.Sc.[Honsl/\.CG.I., D I C .. AM!EE, OF 

THE RADIO PRESS LABORJ\TORJES. W1LL REVIEW 
FROM TIME TO TIME THE LA TEST 

DEVELOPMENTS JN THE RADIO WORLD. 

SO:\lE time ag-o rderence was 
made to the results pub
lished by E. V. App)eton and 

l\I. A. F. Harnett in a paper react 
before the British Association, ;n 

which direct experimental proof of 
the existence of a reflecting layer of 
atmosphere (Heaviside Layer) was 
produced. Many readers must 
have wondered exactly \Vhat the ex
perimental evidence \Vas that could 
be taken as definitely establishing 
the existence of rellection in the· 
npper atmosphere, a problem which 
has been disputed by the most 

Ref!ecle~-~:.:~:-..=---~-:::.:--- __ ----
------ . ·; ·-·z --
~o.Y _]' " . . Tronsmille-;.=:;-

Fig. I.-Fading may be explained as 
due to interference between a direct ray 
and a secondary ray reflected from the 

upper atmosphere. 

eminent scientists of the time for 
sonH~ years. 

Publication of Evidence 

The complete paper has recently 
been published in the proceedings 
of the Royal Society (No. A752, 
page 621) and the results are of 
such importance that a brief resume 
will not be ·out of place. 

The evidence which is put for
ward is twofold in character. The 
fading which is observed on 
meditim range transmission has 
been explained in terms of interfer
ence between two waves arriving at 
the receiving point by different 
routes. One of these waves is the 
'direct ray travelling along the sur
face of the earth, the other being 
a ray \Vhich has travelled to the re
ceiving· point by another route. 

If we can find any cause which 
will produce variations in the second 
ray, then we can assume that the 

direct ray and the indirect ray in
terfere "·ith each other to a vat:iable 
extent. Thus \Yhen the two waves 
are assisting each other, maximum 
sig·nals will be produced, and when 
they ;;re opposing each other, the 
signals will be reduced and may be 
completely wiped out. 

Route of Indirect Ray 

The only dilliculty arises in de
ciding first by which route the 
second ray, the indirect ray, travel,;. 
Fading could be produced on this 
theory if the indirect ray merely 
travels in a circuitous manner a Ion!;· 
the surface of the earth, so that ~I; 
the b;1sis of the simple theory just 
quoted it is not necessary for any 
reflection, from the uppt>r atmo
sphere to be called into play. 

Preliminary Experiments 
The results of Appleton and 

Barnctt first of all demonstrate the 
fact that the phenomena of fading 
obey all the laws \\ hich ,,·ould be 
expected from the theory just out
lined. From preliminary investiga
tions it appeared that the maximum 
fading would be obtained at dis
tances of about roo miles from the 
transmitter, at \vhich point tlw 
direct and the relkc!ed rav vvould 
be of the same order of nwgnitude. 

Preliminary experiments \Yere 
carried out at Cambridge on the 
transmissions from 2LO, and suit
able apparatus was devised for re
cording the lluctuations in signal 
strength. 

Method of Investigation 

Now assuming the fading to be 
due to interference between t\vo sets 
of waves, one taking the shortest 
route and the other a roundabout 
route, the interaction of the 
two waves at the receiving point 
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will depend upon the difference in 
length between the two routes and 
also upon the wavelength of the 
\\·aves. It can easily be shown that 
other things being equal, a continu
ance o.f small change in wavelength 
''ill produce successive maxima and 
minima at the receiving point. 

Thi-> point \vas therefore tested 
nn the transmission from the 
Bolll ncmouth Station, arrangements 
hci ng made by the B. B. C. to pro
duce periodical variations of wave
length in a special test after the 
normal prog'r<U11rne was compt.e,tes.J. 

VERTICAL COMPONENTS Ql' ELECTRIC FI€LD 

,,./ "'· ~---~ , __ 
J I ' .. 

Fig. 2.--The horizontal components 
of the incident and reflected rays cancel 
out, leaving only a vertical component; 

as shown. 

.-\s \\as expected, maxima and 
minima were produced alternately 
at the receiving point, and. the num. 
ber of these for a· given change in 
wavelcng·th \\·as exacpy what \yould 
he ex:pected if the simple theory of 
interference is correct. 

Reflection 

The next and more important 
question to be determined is whether 
the indirect wave travels by a cir
cuitous route on the surface of 
the earth or whether it is reflected 
from an ionised layer of upper atmo
sphere. It should be borne in mind 
that in order to produce fading 
phenomena at such comparatively 
short ranges, it is necessary for re-· 
nection to take place at a fairly 



.acute angle of the order of 6o de
grees. Tht>I"C is considerable 
evidence of the existence of reflec
tion at much long·er ranges, the re
cent repo,rt nf the Marconi Expedi
,tion to the Antipodes (" Journal 
I.E. E.," Vol. 63, page 933) being 
particularly interesting in this 
respect. It was found here 
that of all the theoretical for
mulre which have been devised 
from time to time, that of 
vVatson, based on the assumption 
of reflection at an ionised layer was 
in very close agreement witlb the 
actual observed values. Moreover, 
the values of field strength which 
were obtained were considerablv 
larger than could possiblv have beei1 
obtained by any purely refracting 
mechanism, having the constants 
which our atmosphere is knmn1 to 
have. 

No Satisfactory Evidence 

At short ranges, ho\vever, the ex
isten·:c o.f this comparatively acute 

'C:]'·M ~~~-------d) 
la} (h) 

Fig. 3.-The angle at which the reflectei 
ray i4 arriving has no eRect on the EMF 
induced in a fr4me, so long as the, re
flected ray and the fr(lme are in the 

same plane. 

reflection had not been thoroughly 
demonstrated .previous! y, and atten
tiGn '"as turned, therefore, to the. 
production of some definite evidence 
on .this. particular aspect of the ques
tion. At first sight it would appear 
a comparatively simple matter. If. 
there is any wave coming· down to 
the earth at an angle from the upper' 

·atmosphere, ii should be compara
tively eas)r to de.tect such a Wave 
b.y means of a suitably arranged 
frame aerial. 

All attempts to detect such a 
\Vave, however, have been found 
fruitless by previous investigators, 
;tnd it was finally shown as a result 
of some measurements by Smith
Rose and Barfield (Experime11tal 
TfVireless, September, 1925) that 
the earth was a sufficiently 
good conductor to provide almost 
total refl.ectipn at the normal 
frequencies employed for broadcast 
purposes, so that the wave coming· 
down at an angle was immediately 
reftected again at an equal angle, 
somewhat in the manner indicated 
in Fig .. 2. It will be seen that the 
horizontal components of the inci-

dent and reflected \rave,; cancel 
out, leaving only a yertical com
ponent, :oo that there is no evidence 
\vhatever of the existence of such 
,m oblique wave. 

Vertical and Frame Aerials 

It was obviously necessary, there
fo·re, to tackle the problem from a 
dilferent aspect. Fortunately, a 
method is available, if it is possi1ble 
to compare the signals received 
upon a frame aerial and a vertical 
aerial both n:'cei,·ing at the same 
tiri1e. 

Consider the case of.a simple ver
tical aerial. Here \H~ have two 
waves arriving at the n·cnvmg 
point. The field strength of the 
di•rect ray is E and the field strength 
of the reflected rav is E1. If the 
reflected ray is arr}ving at an angle 
'/> with the g·round then the EMF 
induced in the vertical aerial is pro
po-rtional to E+zE 11 cos •!•. The 2 

is due to the presence of a ray 
reflected from the gTound. 

Loop Aerials 

In the case of a loop aerial, how
ever, .it \\:ill be clear that the <mgle 
at. which the reflected ray arrives 
has no effect upon the .EMF induced 
in the loop. The I~IVIF induced is 
proportional to the field strength 
and tJie dimensions of the loop only, 

The private ex· 
perime'ntal station 
belonging to Capt. 
P. .P. Eckersley, 
Chief. Engineer. of 

the B.B.C.,, wa:; 
destroyed by lire 

on Dec. 17·. 

irrespective of the angle at which 
the \\·ave arrives. 

.Fig. 3b sho\\·s . an extreme case 
af a ''"ave coming down at an 
angle of 90 degTees. This arrange
ment is quite obviously exactly the 
same as that in Fig. 3a, except that 
it has been tumed on its side. Thus 
the angle at which the reflected ray 
is arriving· has no .effect whatever 
upon the EMF induced in the frame, 
pFm·icled t h\' Feftected ray and the 
frame are in the same plnne. Thus 
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the toLd L\IF in the loop is given 
by E+zE1. 

Fading 

The fading produced is dependtnt 
upon the ratio of the current pro
duced by the reflected rav to t!tat 
produceZl by the direct "ray, a.1d 
inspectioP of the two formula: just 
given will show at once that the 
fadins' is more pronounced in tl1c 
case of the loop aerial. Further
more, if the subject is im·estigatcd, 
it ,,·il! be seen that the reverse \Youl.d 
be the c;,sc if the refkcted rav were 
no.t ar'ri,·iru.:, frorn !he upper~ atm()c. 
sphere. 

Path of Indirect Ray 

lf the indirect ray travelled by a 
difierent route on the surface of L1c 
earth and so arrived at the receiving· 
point from ;1 different direction to 
the direct ray, then the El\IF pro
duc€d in the frame aerial would be 
proportional to the direction of the 
incoming "'ave, \Yhcreas in this casz: 
the E?llF induced in the ,·ertical 
aerial \Yould be independent of tht' 
direction. This therefore t'Stab
lishes at once the validitY or other
wise of the reflecting, laver. If it is 
found that the fadit~g obtained on a 
loop aerial is greater than that on a 
vertical aerial, then the indirect rav 
mav fairlY be assumed to an·ive b ~ 
refl~ction. from the upper atm<;-

sphere. If the reverse is found to 
be the case, then the indirect ta~r 
oannQt arrive from the upper atme.
sphere, but must ' .. travel over ,the 
s,urface of the earth by a circuitous 
route. 

Proof by E:J;periment 

Actual .. experiments demonstrated 
perfeatly conclusively :tl1at the loop 
a.erial fading was always .gn1ate1· 
than that obtained with a vertical 
aerial, so that the results may ,be 
taken as conclusi\'e proof of tilt-



existence of a reflecting medium at 
some height above the earth's 
surface. 

Horizontal Polarisation 

It has previously been shown by 
P. Eckerslev and others that reflec. 
tion from ;u~ ionised layer at a fairly 
acute angle would give rise to hori
zontaily polarised \vaves; that is to 
say, in addition to the ordinary re
llected \Yave, there would be another 
wave produced, having- its electric 
and magnet:c fields at right ang-les 
to those of the normally polarised 
\vave. 

Errors in Direction Finding 

Experiments were made by Apple
ton and Barnett which indicated 
that this ,,-ave was present, and, 
moreover, from the values they 
found, they were able to verify that 
this horizontally polarised wave was 
respoPsible for errors in direction 
finding, even over quite short 
range;; of 30 miles only. It should 
be not-eel, however, thart the 
presence of this wave does not affect 
the theory '''hich has been outlined 
so far, because in all the experi
ments the loop aerial employed vvas 
pointing- in the direction of maxi
mum reception. It \\as therefore at 
right angks to the electric ftcld of 
horizontally polarised rays. 

Height of Ionised Layer 

In the original paper several 
;"econdary results arc deduced from 
the results obtained, but the one of 
principal interest to radio engineers 
is that the existence of a refleoting 
layer is definitely established, the 
height of this layer at night time 
being of the order of 8o to go ki1o
nwtrcs . 

................................................ 
:' : 
:. ERRATUM : . . . ' ' . ·'····················· ......................... . 

, It i5 regi;et'tecl.that in last week's 
is~ue of JV.irelcss Weehly Fig-. 3 
o·li~page 4h7 \\-as incorrectly drawn. 

This should have been as sho.wn 
here. 

Wireless WeeiUy 
.................................................................................................. . . . . 
: : 
E THE RADIO SOCIETY OF GREAT E 
; BRITAIN. : . 
: Report of the 12th Annual General Meeting. 
: . . . . ................................... ,. ............................................................. . 

At the 12th annm>l general meet
ing- of the Radio Society of Great 
Britain, which was held at the In
stitution of Electrical Engineers on 
\Vednesday, December 16, the mem
bers had a somewhat lengthy 
ag-enda \\ ith which to deal. 

Annual Report 

The first item was the presenta
tion of the annual report for the 
yc<llr ended September 30, 1925. A 
perusal of this show'S that the 
Society has indeed had a busy yeat. 

Standardisation of Ebonite 

One point of outstanding interest 
to amateur constructors is worthy 
of particular reference in these 

Officers and Council 

The next item to receive attention 
was the election of officers and 
Council for 1926. The Chairman 
(Brig<.dier-GeJ1eral Sir H. C. L. 
Holden, K.C.B., F.R.S.) announced 
that the follmYing were the nomina
tions:--

Prcsident.--Sir Oliver Lodge, 
D.Sc., LL. D., F.R.S. 1lcting 
Vice--President.-- Brigadier-General 
Si1' H. C. L. Holden, K.C.B., 
F.R.S. Hon. Trcasurer.-Pa-o
fessor Ernest \Vilson, :!VI. Inst. C. E. 
Jlon. Sccretary.--Maurice Child. 
M embers of Council. - 0. F. 
Brown, Captain Ian Fraser, 
C.B.E., ;\LP., 0. \V. Nicholson, 
::\LP., J. H. Reeves, M.A., M.B.E .. 
Earl Russell, Majo·r T. Vincent-

The extent of the damage caused by the fire in Captain Eckersley' s wireless 
station may be clearly seen here. The transmitting .valve on the table on 

the left. was the only one of twenty valves to survive. 

columns. Early in' the year the 
Society was responsible for com
mencing negotiations with the 
British Engineering Standards 
Association for the standardisation 
of ebonite for radio purposes. The 
negotiations \vere successful, and a 
standard specification for ebonite 
panels . for radio purposes is now 
available. The result of this ·effort 
is obvious ; it will be possible for 
every amateur cons,tructor to pur
chase a reliable and guaranteed 
component. 

Smith, .\J.J.E.E., Dr. R. L. 
Rose, Ph.D., H. Bevan 
A.M.l. E. E. 

Smith 
Swift, 

These gentlemen were duly 
elected as officers and Council for 

Paper Read 
The Chairman next called upon 

~, l,r. Duncan Sinclair for his paper 
entitled. " Some Facts and Notions 
about Short \Vaves." The author 
put forward some interesting 
theories and suggestion, and a dis
cussion of the paper follo\Ved. 
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; "THE F.UTVRE OF BROAD-
: CASnNG 

. 
. : 
"! . . 

: (Continued. from page 493) 
• 0 ................................................ 
cent. of an entertainment usually 
given 'in theatres or music halls 
should be t·ransmitted. 
Payment fe.r &r.oadcast Entertain

ments 

If tthe Committee "of Inquiry \\·ere 
of the opiu:ion that IO ,per cent. was 
too small a ffigure, then the Indm;
tr:y u::qut;s.ted permission to pnwide 
an agreed proportion of such n1al'ter 
in the future and to receive an 
agreed percentage of the revenue 
derived from licence!i. 
Mr~ .:Paync considered that the 

broadcast version of an entertain
ment was ve>ry inferior to the oom
bin•ed visual and vocal presentation, 
but, owing to a natural inclination 
on the part of the public to obtain 
" something f0r nothing," they 
were ke-pt at home, apparently satis
fied with this cheap .and infer.ion· pJCe
sentation. He did not think that 
the desire to see an entertainment 
\\~as stimulated by such excerpts. 

The Listeners' .Point .of 'View 

Lord Blanesburgh desired to 
kno,w if the Entertainment Industry 

........... , .................... , ..•. , .............. .. . . 
0 • 

: THE P&AC'TI'CAL DESIGN : . . 
: AND USE OF FltAME ! 
: AER:I:ALS .E 
! :(Corttinuell ,from ''Pae:e 6f,rt) ~i . . 
0 • 
ft ......................................... , ...... . 

plates, edd;Y c.urrelllt losses, and 
c~padty }QSses. With gr;eat care 
it is ;posslble to have an ,aerial 
\\lh0se resi<stanee is less than ene 
ohm, and this is the case with some 
of 'the large transmitting st:lfti:ons. 
'Dhe ave~e aerial for 'broadcasting· 
rooept:i11m :has a res'H.tance ·mucll 
g-t:e.atlet' •tha:n :fhi!i, ·emng :mli)re ru tJl.e 
onlet· ·(')f I"'o or 20 ohms. 

Resistance of Loops 

: In the case 0f loops, h0wever, 
il)S5:f'S can ·he ·kept .clown very much 
mure easily, and ·with careful design 
1 he ne is Hfi reaSii)tl why the higlh
t l\CCJU~ol1())' •fCSistanGe sh0ukJ be SO 

great as. this. To achieve the 
best results it ·will be necessary to 
giNl:~ carefnl attention to the type nf 
\WJJ:e <nsed. 'This point i·s .of g.reat 
ill'llpwttance when considering the 
use,.£ J~s for tran'Smitting p.ur
p~ ,ami iWill ·be :referred to later. 

X!lae fact that lf>he •ne.SiS:tanee ••}f 
loops is :usw<lllU!Y ·smaller than that of 

had any real case for objecting to 
the P.M.G. 's embodying in the func
tiorus of broadcasting that wh:ich the 
main body of listeners desire, and 
which the B.B.C. can provide. Mr. 
f'ayne thouglht that this savoured of 
an entertainment dole. Lord 
Blanesburgh was of the opinion that 
it was merely ,the jealousy ,of v1Csted 
and conservative interests against a 
new means of diStsemination 0f en
tertainment. 

:Competition 

Lord.ICrawferd, referring ·to Mr. 
Payne's use of the word " dole," 
said that broadcasting was un
doubtedly a cheap fo1cm of amuse
ment. The B.B.C. and the Enter
tainment Industry both desired to 
pnovide entertainment. He under
stood that the competition Hf the 
B. B. C. \Ya.~ overwhelming· the 
theatres. l\fr. Payne agreed. 
Lord Crawf~Jtrd said that in Vhat 
case the theatres must suffer. Mr. 
Payne said that if the competiti<m 
became more :intensive the theatres 
would lurve ·to •close. 
The M.usic ~ublishers' Association 

Mr. A. V. Broadhurst then sub
mitted .evidence cm behalf :of tihe 
Music Publishers' Association. 

He submitted that bmadcasth~· 
Ju;!,d .an .ad:v:erse .ei!;ect upoa tl1e sale 

opem aeria:ls 'tends :to makie the com
:paPisou fb.etween them not qurte so 
:laa:~t ~r 'loops. 'The 11elation still 
·~i'S:ts, !hovvever, "that loops ·llln not 
ahsort> .as ;m.uoh eneJ"gy £n:;~m :elttci:'l"0-
magnetic wav:es .as d(f) :~pen a:er.iall>. 

il..OOJIS ·lfQr Blitb F;recpJeneies 

'Rclerl'ing :t0 :the 'formulae :tar the 
t~eceiv:ed CUPFfl!lltS ID 1ih:e :t:\V:O .CJaaCS, 

\VIe see that i:lll1e :frequency (0r '\v:aw:t·
len~>tiih) :afliects receptilOO:l in ·dUftment 
ways.. In botfh cases the am0unt ·df 
electi'QlllO.HVc force ·incneases as ,tJne 
wavelength diminishes, ·but in the 
case of the loop the electromative 
;.fflrce .is .inversely ,proportional ,to ,the 
.square .of tnhe wavelength, whereas 
in the case of .tbe open aerial the 
increas.t is inve,rselv pr.oportional to 
the wavel<>ngth. thus tlw shorte;· 
the waveleng-th or the greater the 
frequency the better are loops .in 
rei'Rtion to open aerials for recep
tiott 'Rnd also for transmission. 

M/'0 cannm cobtain a direct eam
pm-ison :imrne.diateiy, because as .the 
fue(lUf-ncy ·challlg!es :the adtaal linear 
dimensions IDlf 'fhe .a;erial must >ail:sli) 
chatlgie. i:Hhus :in the :ab0v:e eJaml
ple we assumed a loop of 10 'tm:ns. 
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of n:uo;ic. ·n~.e inferior p1'esen::;a • 
tion .on d1e >Y·i.reless Feceiver .de
terred from buying music people 
\\·ho \Yould othenYise have done so 
after a concert . 

Licence Fees 
He theught ros. per annum far 

t6o small a licence fee, and sng-
gested ros. as the minimum, ,w'ith 
a: graded scale of fees depeniieM 
upon the rateable value of the resi
dence in \vhich 111e receiver 
used. 

Restaurants and hotels \\hi eh pn'J>
videcl muc:ic for large 11umbers of 
people by means of \vireless recep
tion should pay £ro per annum, <ts 

in Australia. Manv orchestras 
would have to he disb~nded in co.l-, 
sequence of existing conditions. 

Musical Copyright 
Other evidence was given regard

ing the copyright situation. 
Mr. \Vm. Boosev submitthl 

evidence for .:\Iessrs. C.happell and 
the Queen's Hall. He dealt with 
the drect upon the sale of instru
ments and g-ramophone records, and 
the learning- of music. 

This completed the t\\·o day,;' 
hearing, and the Committee w2 s 
adjourned until a date in Januar3·, 
which had not been announced Ht 
the :time of going to press. 

\:Ve cculd not apply thi-; to another 
frequency, say 6,ooo kc. (so 
metres), bel·ause in thi'l case there 
would be too many turns in the loop 
tt'l• ai!O\v of correct tuning. Thi-.; 
raises a point of importance in the 
design of loops \Yhich "·ill he 

·discussed later. 

" AT.ea Tunts " of Loop 

Another point which arises from 
·the .iorm.ula for l(i)()ps is .that ,tll,,. 

electromotive force is proportional 
t0 the number of turns and to th·~ · 
a'!'ea of each, that is, it is propor•'• 
tianal to . .the l!o.tal.area of windimg-: 
of the loop. A convenient method: 
for descriibing . this.· is to paU :tbjs:¥ 
total area the " a.rea turr\s;" 'Ilhitt,;;J! 
it .is . .M.v.fsa:ble ·t0 . have the area~ 
ttrrns li)f .a loop as 'large as possible.j,;' 
Tiiis means t1tat we shemld eith:eJ(~ 
increase the size df the loop, tha::t
is, ,the area of each ·turn, :or tfue 
n11111ber of turns, .or both. Again, 
hawever, ·ther"C is a limit te this, 
in s<> far as 'by increasing both .O)f. 
these l!}uantities we increase the 
i u.aactanoe of ,tJhe JQQp, aA.cl ,thtfs 
aliect the frequency that can lbe 
e.mp1oyea. · 

M~ ·shall ooflsi'der some of these 
points of design in a future issue. 
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Apparatus We Have Tested 
Conducted by Radio Press Laboratories, Elstree. 

Vee Cee H.T. Battery 
i\ sample of their standard 6o-volt 

high-tension b.attery has been submit
ted for a thorough practical test by 
1\Iessrs. Yee Cee Dry Cell Co., Ltd. 

Description of Component. 
It was contained in a cardboard case 

measuring 9 in. by 3 in. by 3 in., and 
was tapped at 18 points, which were 
unmarked save for the terminal ones. 

J.aboratory Tests. 
It was given an extensive practical 

trial of several hours a day on most 
days in the week, supplying current to 
a small broadcast receiver taking about 
one to two milliamperes, and also for 
occasional use in expedmental \vork 
with multi-valve receivers. After just 
over three months' use the voltage on 
open c!rcuit still showed over 6o volts, 
m1d the battery was quite fit to use 
\vith a small receiver, provided that 
the customary 2 ,u.F blocking condenser 
\Vas placed across it. In view of the 
usual brief life of block H.T. batteries 
when submitted to the searching test 
of daily broadcast reception, often for 

The wire-wound Anode Resistance 
made by the Mullard Wireless Service 

Co., Ltd. 

seven hours a day, this must be con· 
sidered a commendable performance 
for a battery of but moderate size. 

Anode Resistance 
Three sample anode resistances, each 

of 1oo,ooo ohms resistance, and com
plete with holders, were submitted by 

the Mullard \Vi re less Service Co., 'Ltd., 
and tested at our Elstree Laboratories. 

Description oj Component. 
The resistance is contained in a 

fibrous insulating tube with conical 
metallic ends. This tube is mounted 
on a moulded insulating base complete 
with brass clips and terminals. Two 
screw holes provide for baseboard 
mounting. The resistance clement it
self consists of· verv fine wire wound 
on a length of string, more string being 
ov<rnvound in a solenoidal fashion com
pletely to insulate the wire. The string 
is wax impregnated. The whole is 
now wound in a double layer on a ~-in. 
rod, the inductance effect being thus 
reduced, and the ends of the wire 
brought to the apex of the conical 
ends and soldered. 

Laboratory Tests. 
On test the resistances were found 

to be within 5 per cent. of their rated 
values. To sec if they were impervi
ous to water one sample was left in a 
vessel of water all night, and on re
test the following morning it was 
found to be unaffected. \Vhen tested 
in Radio Press receiving sets no sign 
of " seratching noises " was present. 
The complete unit has a rarticularly 
good finish, and is robust, the insula
tion resistance also being exceptionally 
good. 

Crystal Detector 
Messrs. 2\IcLeod & l\IcLeod han~ >ub

mitted an ::\I. & 1\J. Crvstal Detector 
for our examination and 1·eport. 

Mal<crs' Claims. 
It is a precision instrument in every 

sense of the word, is absolutely dust
proof, and the fare of tl1c crvstal can 
be wholly explored. i\ micrOI1lcter ad
justment for the <'atwhisker gives a 
sensitive control. 

Description of Compouc11l. 
The cnstal and ratwhiskc.r arc 

housed in ·a glass tube 1~ in. long ami 
nearly I in. in diumeter, which is held 
in two metal collars. These ,-,,]Jars 

me mounted on an insulating bas<;, the 
screw threads and nuts brought out 
below the base being for the purpose 
of panel mounting and making con
nection to the detector. The crvstal 
cup has a friction-tight fit ov~r a 
hollow cylinder, good contact with the 
crystal being secured through the 
agency of a spring. This cup is in
corporated in,,a metal end plate, which 
fits friction-tight Jnto the metal collar 
and can be rotated bv means of a 
milled insulating knob. The cat
\Vhisker is held in a jaw attached to 
a small " crank arm." This can be 
rotated bodily by means of a metal 
end plate similar to that for the crystal 
cup. Lateral movement is given to the 
catwhisker through the aid of a small 
milled knob and screw. 

The face of the crystal can be \Vhollv 
explored and the micrometer adjust
ment for the catwhisker gives a very 
sensitive contro:. The crvstal and 
catwhisker sections are interchange
able, giving the advantage of right or 
left-handed control. 

General Remarks. 
The workmanship uf this com

ponent is particularly nvteworthy, the 

The catwhisker and crystal-holder of 
the M. & M. Crystal Detector are 
readily detachable from the glass 

cylinder, and are interchangeable. 

case of operation and fineness of con
trol being good features. 

Mansbridge Condensers 
\Ve h;we received froin Messrs. 

Dubili('r Condenser Co., Ltd., two of 
their Mansbridge Dubilier Condensers. 
Thesa are of 1 ,u.F and 2 J.<F capacity 
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respecti\·ely, and are claimed to be 
~uitable for use 1vith voltages up to 
300. 

Description of Component. 
The condensers are contained in 

metal cases, with small drilled sheet 
metal lugs at the base for-fixing to a 
baseboard. Two terminals on the tot~. 
insulated b1· means of pbonite bushes, 
enable conlwctions to be made to the 
condensers. The sizt' of the r I'F con
denser· is 2:1 in. b1· 2 in. bv £ in., while 
tlw 2 ,nF condensr>r is z! in. by 2 in. 
by 1 in. 

Lab<natorv Tests. 
\Vlwn placed on test. the capacities 

of the tv,;o condensPrs were found to 
be as follow:-~o. r, I J<F; No. 2, 

z !<F. Insulation tests were then car
ried out, and the insulation of ~ n. r 
was 0\·er lOO megohms, while> that for 
:'\o. 2 was 6o megohms. Both conden
sers were next tested at 300 volts with 
satisfactorv results close on double this 
volt:1gc being nece~>ary to break down 
the insulation. 

General R~marks. 
These condensers \HJu!d appear to be 

;uitable for radio 1\'urk where large 
:apacities arc mquit·ed. and are parti· 
cularly suited to the average construc
tor, a,; the1· arp fitlcJ with tenninals 
instead of s;>ldering lugs. 

Baseboard Sin.gle Coil Holder an.d 
Reversible Valve Holder 

The abon~ components have been 
,;upplicd bv the .'\thol Enginf'ering Co. 
fcJr test. 

Make-r's Claim. 
The coil ·holder is made from porce

lain, being rectangular in shape, and 
t]H' makers claim that cthis component 
is designed fqr· use in American type 
sets. 1 t is pro\'ided with fixing holes 
for baseboard mounting, but in .m:ldi
tion there is a second .pair of fixing 
hciles at right angles to ·the first for 
side mounting. This will enable it to 
be employed for high and low tension 
le:tds in conjunction with a coil mount 
or receptacle used as a .plug. 

The Mansbridge BrRiilier Condensers 
haoe ~heir ccap:acities ,dear:l:Y manked 
on 'tlte ClUe:&., .atrd •termiauls :ore 'PrO• 

vided tlor mailing :conrrections. 

Description of Compouent. 
An ea,1· lit for all mal<e;; of -coil,; wa,; 

found, tftis tact being .ensured, since 
the pin and 'SC!cket "fitth~gs are loose in 
the porcelain holder. Final tixing of 
the bwss pin and 150cket in the rorce· 
lain is seuured b1· means of brass 
scre\\"S. These scre\v,; are also em
plm·ecl ·for the purpose> of fastening the 

leads from the set to the coil. The 
insulation resistance was found to be 
infinity on test. 

The Valve Holder 

The insulating material of the valve 
holder was porcelain, being free from 

Holes -are provided in the Atho·l Engi
nee-tWng Co.'s Coil Ho'lder to enable it 
to be mounted in an upright or hori-

zontal position. 

flaws, and ha,·ing a .cylindrical shape. 
The four brass sockets were held in 
position by four screws. The sockets 
can be piaced at either end of the 
holder, " through " holes in the por
celain providing for this contingency. 

It is thus possible for the sockets to 
be fixed flush with the top of the 

In the Valve Holder made by the Athol 
EnJfineerin.g .Co., the valve sachets -may 
be inserted in either end of the porcelain 

'ho"/der. 

holder at one end or be rel'ersed and 
project ~ in. above the surface at the 
other o£nd. This operation of re\·ersing 
may be con;,eniently carried out .by 
placing a valve in the sockets and 
.removing the screws. Then pull the 
vah-e and socl<!ets out of the holder 
together, reverse the porcelain and re
insert the valve and sockets again. 
The screw holes will now be in line 
with the holes in the porcelain. The 
grid and plate sockets arc marked in 
the rorcelain by the lettf'rs G and P 
respccti1·ely. Soldering tags are sup
plied for inserting under the screws 
holding thP socl~ets. 

General Remarks. 
An casv fit of the sockets in the 

porcelain" provides air spacing round 

sr6 
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the metallic fittings, with the result 
that long leakage paths are ensured. 
As can be gathered from the abO\ e 
description, the holder is not intended 
to be non-microphonic, but all makt s 
of valves fit tight into the sockets. 
The insulation resistance is also pat~
ticularly good. Single-hole fixing ft•t: 
mounting on the front or back of the 
panel and on baseboards is secured 
through the medium of a cPntral hole 
in the holder. '· 

Can' tcr oss Connector 

Messrs. J. & \Y. Bm·t:on haw"sent us 
a Can'tcross Connector for report and 
re\·ie\V at our Elstree Laboratoric'S. 

Makers' Claim. 
One<> fitte<l it alwa;'s pren"nb \Hong 

connections being mad<>, thus assudn;;; 
fullliff' to nth·e filaments. It acts as a 
triple s1Yitch, as by tlw withdnlW8l 
of the socket element, the 1-I.T., L.T. 
and grid bias supplies nre simultam
ousJy cut off from thf' st'l. The li\·2 
men1ber is fullY insulated. <tnd thus 
pre\'ents damag<> to batteries by 
sho.rtin,g. 

Description of Compol!eiJI. 

The connector consists of a moulded 
base z:i in. b1· Il in. by ~ in. Thi> 
base is hollo,,·ed out to a depth of ~in. 
and thrf·e split pins project from th•' 
base being stamped (H.T. + ), (H .T.-
and L.T.), and (L.T.). On tlw under
sidf' of the base, scre\Y ends, :~ in. in 
length, are prodded for makil1g con
nections to the pins and also f0:1· pane! 
mounting. A moulded block fits into 
the hollo\\·f'd base. and has three sunk 
sockets which_ fit on the pins. Con
nections to these three sockets are 
made along channels cut in the mate· 
rial, and a moulded lid is screwed o\"Cl' 
these terminals so that the\· are 0om. 
pletely insulated. · 

General Remari<·s. 

This connector is adaptable to anr 
circuit where ont;" H.T. terminal is 

Messrs. J. & W. Bm-.ton's cCa:n~.tcrou 
Connector is intended to be used for 
connecting the high-tension and low
tension batteries to a receiver, without 
any risk of making wrong connections 

or short circuits. 

requi.red, but additional rerminals 
would ·be needed for further H.T. tap
pings. When in position. the battery 
terminals on the set are well insulated, 
and short circuits cannot occur. An 
insulation test produced good results, 
and "the component should prove very 
useful. 



SHORT-WAVE TRANSMISSION 
Sm,-.;LS, situated at .;6, Humber 

Road, BJackheath, London, one of the 
experimental stations of ~fessrs. A. J. 
Stevens, of \Vokerhampton and 
London, is now operating on 4.5 metres 
with pmn•t· inputs of Z.) and 50 watts. 
'A.C. plntc :.;upply is used rectified by 
four " S " tubes. The present circuit 
is a series :2ed loose-coupled Hartley, 
<:mploying a :\Iullard o 1

250 watl tube. 
'A.C. also on filament. 

Transmis;dons usually take place on 
Sunday afternoons and evenings, and 
on other en·nings occasionallY. 

Reports will be welcomed,' and sLS 
will be pleased to arrange schedules 
with any station interested in 'phone 
or ·c. \V. tests at the fn·quencv men-
1ioned.--Yours faithfully, · 

R. BLOx.\:-t (GsLS). 
Blackhcath. 

OXFORD UNIVERSITY RADIO 
SOCIETY 

Su~.--Rac!io has at last obtained 
recognition in this Cniversit1·, and the 
Vice-Chancellor has gi1·en his permis
sion for a l' nive.rsitv Societv which 
was formed on December 1 aqd' already 
has a mcmb<.•rship of over forty . 

. \n at tractive programnic is being 
;H-.ranged for next term, and the So
ciety will seek atliliation >vith the 
Radio Society of Great Britain. At 
the meeting <in December 1 the follow
ing were ch•cted officers of the Soeiety 
for next tcnn :--Henrv Field New 

• College, president; Eric c:uddon, 
Mcrton, hon. secretary; C. E. G. 
Bailey, Balliol, hon. treasurer. Com
mittee :-H. Richards, :\Ierton; and 
E. G. Spenser; Exeter. 

Of these both the president and 
secretarY are members of the Radio 
Society ~of Great Britain and the T. & 
R section. 

The terminal subscription has been 
fixed at 7s., with an entrance fee of 
Ios. 6d. Will all members of the Uni
versity who w.ish for further particu
lars please. communicate with the 
SecretarY .-·Yours faithfully 

· ERic· 'ccnno"'. 
(Foun~ler ~1!1d hon. secretarY, 

O:donl Universitv Rad.io 
Society.) · 

CONCERNING ''GROUSERS " 

Sm,-Why is it that people will per
sist in grumbling about \vi.reless? 

First we have the people \vho can only 
get the " Local Station " and 
" Da1·entry " on the loud-speaker, and 
ran onlv get one or two others on the 
'phones. They say that the B.B.C. 
ought to use more rower and also 
close do\vn the " Local Station " for 
about one hour a clay, and some go so 
far as to suggest that it should be 
closed down for one whole daY. 

::\011 if the B.B.C. were to do as 
these " grousers " wanted, it would 
mean that the people \vho can only 
afford a cnstal set and one or two 
pairs of headphC1ne5 would have to 
amuse themselves as best thcv could 
during the time that their station was 
closed. and that, I think, would not be 
fair, as both the man who owns a 
crvstal set and the man who can afford 
Y.<tlves pay the same iicence fee, and to 
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Press weeklies, either Wireless or else 
H'ireless Weekly, an article written by 
a resident of this town (Brighton) in 
which he states that since sX.X has 
moved, Brighton crystal users ::r,re out 
of range. 

Knowing a gentleman at Hove, I 
tried a crystal set on his aerial (which, 
I may state, is shielded by trees at the 
back and by his house at the lead-in 
end, and the earth connection is a clip 
on the \Vater tap), and I tuned in 
Davcntry at good crystal strength, 
every wor<J. the announcer spoke being 
very clear, and musie and singing were 
excellent. 

On 111\' own aerial and earth I rc
cein;d ·Daventry at loud crystal 
strength on the same set, and in addi
tion I also had recertion (weak) from 
London, so I do not think that 

In the generator room at the Rugby wireless station at Hillmorton. 

mv idea both should get full value for 
their money. 

i\ow \ve come to anolhet· 
" grumble," nameh·, the moving of 
.~XX from Chelmsford to Daventrv. 
I haw no doubt whaten·r that the shift
ing of this station has thro\vn a good 
many crystal sets out of use, as the 
G\vners are now out of range of D:n·en
try; but I n_!lticed in one of the Radio 

Brighton is out of crystal range with 
Daventry from these results. 

No1v I come to the third" grumble," 
the " licence." In the daily and 
weekly papers and also in the \~ireless 
papers, both weekly and monthly, we 
see from time to time that people want 
to know wlw it is that the licence 
Dnly lasts eleven months. Why the 
grumble in thi,s case? I will own that 
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THE HAPPY FAMILY 

f 

Ediswan Valves are 
Entirely British Made. 

lJ1[Ce.fllorJ> .. 

Here you seethe Ediswan family of to~ 
day paying homage to the forefather of 
all radio valves. They think the old chap 
"too 9'uaint for words," but are very proud 
of hrm and of their direct descent
because Dr. Fleming's original experi
mental valve was born in the Ediswan 
laboratories where all Ediswan valves 
are born. 

Receiving. 

AR. 
ARDE 
AR06 

There is a decided affinity, 
a quite definite link between 
each Ediswan Receiving 
valve and Ediswan Power 
valve. The Receiving valves 
are supplied either H.F. or 
L, F., and the best Power 
valve to use is shown here. 

The Valves lo Use. 
Accumulator or 

Battery Volts. 

6 
2 
3 

Power. 

PV5 
PV6 
PV8 

With these groups and Ediswan H.T. and 
LT. Accumulators the ideal is attained. 

THE EDISON SWAN ELECTRIC CO., LTD, 123-5, QUEEN VICTORIA ST., LONDON, E.C.4. 

'AN ADVERTISEMENT IN " WIRELEss \\'EEKLY " Is A GuARANTEE OF SATISFACTION TO BuYERs. 



December 30, 1925 

mv first licence onlv covered eleven 
months, and also those of mv friends, 
but our renewal licences are for twelve 
months, so I think the majority of 
listeners must jump at their first 
licence as a means of something to 
grumble about. 

Hoping this letter has not bored you, 
and wishing the Radio Press, Ltd., the 
best of success with their excellent 
publications.-Yours faithfully, 

H. R. EvA~s. 
Brighton. 

SHIELDING OF HIGH
FREQUENCY TRANSFORMERS 

SIR,-In perusing the December 16 
issue of Wtreless lV eekly I notice in 
the article on the " Isofarad " .receiver 
,·eference to the ~$hielding of H.F. 
transformers. 

It is quite possible, in a receiver 
employing perhaps three stages of 
radio-frequency amriification, for the 
local station to be received on, say, the 
amplifier coils of the third H.F. valve. 

Properly designed shields will 
eliminate this trouble if it is present, 
but at the same time it is questionable 
what form the shielding should take 
from the poif!t of view of efficiency. 

If the coils only are shielded, then 
they must be more or less isolated from 
the rest of the apparatus, particularly 
from the variable condensers. 

If the condensers themselves are 
shielued either separately or in witl1 
the rest of the H.F. side of the re
ceiver, there is the disadvantage that 
the minimum capacities thereof are in
creased, although hand-capacity effects 
are eliminate!). 

As you point out, it is again ques
tionable whether the effectiYe resist
ance and the distributed capacity are 
reduced to the same extent as the 
inductance. 

The experience of some of you~ 
readers in this direction would be 
'interesting.-Yours faithfully, 

J. H. Fl:\GLASS. 

:\Vallasey. 

CHEMICAL RECTIFIER 
DIFFICULTIES 

Sm,-I am interested in \Virekss re
ception, and having much difficultv in 
getting my accumulators charged 
efficiently, am doing my own charging. 
I am up against several difficulties, and 
shall be glad if any of your readers 
can give me help to overcome them. 

I have read some books on the sub
ject and articles relating to it, but 
these are so at variance with one 
another and with my experience that it 
really seems they are not very reliable. 

1\Iy house is wired for alternating 
current z~o volts. I purchased a 
chemical rectifier stated as suitable for 
charging a 6-volt accumulator at 3 to 
4 amps. The cell is a stoneware jar 
to contain electrolyte with aluminium 
and steel electrodes. An auto-trans
former reduces the voltage before recti
fication, and it is fitted with an 
ammeter. 

Tlw PlPment,; were stalcd as haYing 
a life of about a thousand hours. 

The machine was put into actinn 
in accordance \Yit h instructions, dis
tilled \\·att'r from a reliable chemist 
being used. After a fe1\· hours' work
ing the amperag<.' fell off down to 
about one amp. The ammeter incli~ 
rated continuous current sho\dng little 
or no trembling of the needle. 

The accumulators \Vcn: efficiPntlv 
charged, but yery slowly. · 

After about rso hours' running the 
alumit1ium element was completely 
eaten mvay and a thick, translucent 
sludge half-filled the jar. This seemed 
to indicate impure chemicals but 
thinking it might be accidental 'I ob
tained a second set of elements anu 
salts from the makers. This acted in 
an exactlv similar manner. The 
amperage -fell off until less than half 
an amp. was indicated. 

I then obtained pure ammonium 
phospha~e from a chemist and used 
instead of the packet of salts supplied. 
This gives much better results, but 
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hut c;m only get about half an amp. 
on the 6-Yolt accumulator. 

.\nothcr trouble is the creeping of 
1he salrs. I have used a good ! in. 
of parat1in on the solution, and well 
coatcu the top of jar and metal parts 
\Yirh va,;eline. Still the salts creep up 
and c01'cr the metal with a thick 
crust. 

All tlw books state that the cells 
should be kept cold and that the rectifi
cation falls off as tempet·ature in
creases. I have found that the 
ammeter n'gisters more rectified cur
n'nt passing as the temperature in
creases up to about ;o de g. It rises 
:111d falls consistently with the tem
perature of the cell contents. 

Can any of your correspondents who 
have also experimented with Nodon 
,-alves give me information as to the 
correct proportions of the electrodes 
and electrolvte and how the salts can 
be rreventecl from reachir;'g the vital 
parts of the machine?-Yours faith
fully, 

London, S.E.25. 

At the Brussels broadcasting station a Marconi 6kw. transmitter is used. 
The rectifier panel may be seen on the left, while on the right are the 

independent drive, main, oscillator and modulator panels. 

only gin's about 1 , amp. when 
ch:u·ging a 6-Yolt accumulator. 

The aluminium element is not 
corroded to anything like the same 
extent, but a hard substance forms on 
the iron, and the sludge is much 
reduced in quantity. 

I \Vrote the makers, stating all the 
circumstances, but have had no reply. 

I have since tried a four-cell Nodon 
valve, using j-in. aluminium rods and 
6-in. by 8-in. lead circular ·plates in 
glass jars 9 in. deep \vith ammonil)m 
phosphate, with the auto-transformer, 
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ST.lOO ON BOARD SHIP 

SJR,-Having had an interesting 
;•xperience with dull emitter (.o6 amp.) 
valves, I thought it might interest you. 

I have used vour ST. 100 circuit 
(Radio Press Envelope No. 1, by John 
Scott-Taggart, F.Inst.P., A.M.l.E.E.) 
ever since it was published, with very 
good results, the valves used being 
U.V.199 (Americ.'m), .o6 ampere ones. 
As is usual with these valves, afte.r 
various periods, the dull emitter pro
perties vanished, so I put them with 
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the usual accumulation of " cast offs." 
'About three weeks ago I decided to 
convert the ST. 100 to a three-valve 
set (Det. zLF), which gave very good 
results; .in fact, the results were so 
good :that I thought that 1 would try 
and get a last " kkk " out of the old 
discarded valves (I had al'cumulated 
about five at this time). What was 
my suiTFrise, on trying these valves, .to 
find that thev were nearly as good a~ 
new, say Ss· per cent. 'thf' rheostats 
and accumulator were thf' same for 
both sets, the circuit being the· only 
thing altered. These valves are now 
working with the rheostat (30 ohms) 
about one-quarter on, and in every 
respect seem, as already stated, about 
Ss per cent. new. 

11 am now trying Capt. Round's 
method <>f working tlw set from the 
sblp's mains (Modern Wireless, 
October, I92,ii), but have not been very 
successful up to date. The positive 
side Js earthed on boanl here, which 
may have some effect. l\s the voltage 
here is only roo, I haw· not put in 
RI, Rz, R3, and I am taking, of 
course, the positive mains straight 
through the choke to thP transformers. 
Yours faithfully, 

\I. BosTo.'>. 
(Third Ofrtcer). 

R.M.S. Samaria. 

THE '' TWIN-VALVE '' RECEIVER 

Sm,-I hope I shall not be boring 
you if 1 give you the results of my 
"Twin-Valve " Receive!- (Radio Press 
Envelope No. ro, by John Scott
Taggart, F.Inst.P., A.M.I.E.E.), 
which 'l have constructed as instruc
tions given. I am more than satisfied 
with it--the results are wonderful. I 
am reqeiving Dav!mtry on a m.edium
sized loud-speaker at good volume 
(distanee about I2o miles), and'2liO, 
6BM, 'Radio-c;Pads and many o'ther 
stations at excellent 'phone strength. 
London also is fairly good on the loud
speaker ·(so miles). 

Wishing your excellent journals 
e\·ery success.-Yours faithfully, 

;F. W. HUGGETT. 
Lewes. 

A READER'S RESULTS 

Sn~,-1 have tried many of your ex
cellent designs, .of which I will gin· 
my experiences in this letter. 

I made up the " New STJa<>," 
by John Scott-Taggart, F.Inst.P., 
"A.1\1.TE;E., which appeared in the 
first two numbers of that splendid little 
publication, Wireless. The results 
obtained were, London, .Bournemouth, 
Daventry:, .. ~diQ.-'Paris., Toul1mse, 
ROm.e and one · Mher foreign station 
unidentified, a:ll on the loud-speaker, 
and 'l rec~ived, on .the 'poones Birming
hatn, . Ne~~asfle, . ·Glasgow, Cardiff, 
J\berdeen,. ~anchester,. Pl1mouth ( ooce 
ont}()., :Hu"f1, She'ffiild, Liverrool (ex<;ep
tl&natly stron~t). ~1:ussels, Hamburg, 
Hilversum, 1\radnd. Oslo and San 
Sebastiafl!' 'tlle. ·~·New ST1oo " is 
sure· thce. goods. 

T.lae " Anglo-American stx," des-

cri bed by Mr. Percy Harris, M.l. R.'E., 
in the January, 1925, issue of The 
H'ireless Cottstructor, was the next set 
I made, and after a little trouble in 
stabilising it, all the above stations, 
and many mere, were easily obtained, 
and London, Bournemouth, Daventry, 
Radio-Paris, Rome, Toulouse, New
castle and Manchester and three 
stations (one English and two foreign) 
were received on the loud-speaker. 

Now, I am one of the " wireless 
fans " \Vho. is never satisfied with one 
set for more than a week or t\YO, and 
so I made up the " Harm on~· Four." 
described by ML Harris in Modem 
Wireless for September, 1925, hut I 
added one low-frequenc,- stage, which 
is ;;;witched on and off iw a D.P.D.T. 
switch, -

N'ow this is realk a splendid set; in 
fact, for purity and tone I cannot sav 
enough to praise it, and the range, 
ease of control and volllme, well-it is 
just like turning an indicator to thP 
station you want, and you have it, and 
by judicious twiddling of the' neutro
dyne condenser you can bring it up to 
splendid volume, quite enough for am·
one who likes to sit and listen to .a niee 
concert, and unless the station is vet-y 
distant and I ,require more ,-olume, I 
onlv switch on the four valves, fiw 
being too laud and the loud-spealu·r 
(;annot handle the volume. Up to the 
present I have .received thirty~three 
stations on this set, and twelve of them 
were audible on the loud-speaker. Not 
a bad haul, is it? 

Wishing, you the best vl'ith all your 
f'Ublicati<ms.-Yours faithfully. 

REGl'LAR READEH. 

Brighton. 

ENVELOPE No. 2 
SIR.,-1 should like to infom1 \·ou 

that 1 have just constructed the 
"Family ·~• Four-Valve set (R.ldio 
Press Envelcpe, No. 2, by :Percy W. 
Harris, M.'I.~.'E.), aFJd at present am 
very f)leased with the result. I can 
tune in Daventry strong ~naugh to be 
~early audible on my loud-speaker on 
the detector valve alone, which for 
Devonshire must be fairly goodl.-
y durs faithfulty, - · 

A. B. FoRD. 
Exmouth. 

THE "A B C" WAVETRAP 
Sm,-The following .report on the 

" A B C " wave-trap (Radio Press 
Envelope No. 6, by G. P. Kendall, 
B:Sc.) may be of interest to some of · 
your readers troubled by interference. 

The trap ·was built some four months 
aro and has been in 'Constant use about 
2'1 miles from 2LO on the " Familv " 
Four-Valve sei: and a Five,Va·lve 
T:a.T. using geared condensers. The : 
ty·pe .df trap used was tyj:-e '' A '' on 
a 7/22 hare copper wire aerial (twin)' 
about 40 ft. long; it is badlv screened, 
as it is erected outside the' windows of 
a top tldoi flat. The earth is a 'lva·ter 
pipe-in .a different room to the set. A 
.flOI t<F Yariablt> condenser is used 
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instead of a .ooos p.F as the writer had 
a spare one. 

No trace of zLO can be found when 
receiving 6BM or any station from 
almut ro metres on either side of zLO, 
nor can any loss in signal strength be 
noticed. 

By connecting a coil plug ill series 
with the large coil in the wave-trap ami 
plugging in a home-made duolater.al 
coil of 153 turns, Rad.io-Paris can be· 
received without any trace of sXX or 
loss of signal str{'llgth. This coif plug· 
is shorted \\·hpn the trap is used on 
B.B.C. \\-an· lengths; it does not affect 
thP efficiency of the trap in any way. · 

\Vishing all \·our publications, 9f 
which I am an old and constallt 
reader, tlw best of success.-Yc•urs 
faithfully, 

London, S.\V. C. P. YAPP. 

AN EFFICIENT SINGLE-VALVE 
REC:EIVER 

Sm,-I notil·ed " An Efficie>nt Single
Valve Rect'in•r " de,.cribed bv HerhPrt 
K. Simpson in Modem Wireless fo1· 
June, 1924, and made this set up. I 
have a singlP-wire aerial of Electron 
wire :;o ft. and 40 ft. lead-in, 40 ft. 
high, badlv shielded bv flats in Palace 
Gate which arf' 40 ft.-higher than mv 
aerial. I get London on a lou·:l
speaker, ;;XX fairly loud on the 'phones. 
I also gN .a (;prman station at crystal 
set strength \vhich is fairly loud, and I 
also get Edinburgh, Glasgo\\-, Cardiff, 
Birmingham, Bournemouth. New
castlt', N ottingharn, Brussels, and lots 
of amateurs, one, zKG, on a loud
speaker. This is tht' finest single
valve set I have heard. I can get 
London louder without an aerial hv 
simph- putting the earth wire on th~ 
aerial terminal; .in fact, I can get 
London \vithout aerial or earth by 
using i5 plug-in coil in A and 50 in 
reaction. I am using a Dutd1 419 
,·alve and 40 volts H .T. and 4-volt 
accumulatlir.~ Yours faithfully, 

E. J. BARRO\L 
Kensington. W.!5. 

THE " NEUTRODYNE JUNIOR," 
SIR,-1 am writing this il1 thanks 

for the design of tbe " Neutrodvne 
Junior " (described in the March n~n}
ber of Modern Wireless, by Percv W. 
Harris, M.I.R.E.). I made th(s s~t 
a short time ago. Since then .I· ha'le 
received : London, Newcastle, Cardiff', 
Birfl!it1~ham,. G!asgow, Belfast, a~ 
Nuttmgham • at' vati9us stJiengths. -!I 
have not tned. Ditv(;!~FrY or Radio~ 
be-cause I have no. neutrodyne u.nit fi· · 
this wavelength. I have heard man 
loud-speaker sets, and I have ma 
several sets myself, but I have heat:d 
nothing anywhere near. this set f~;r 
clearness and purity of both music aqq 
_speech; and the other very important 
item, I caOJiot interfere with my ne~h
bour when I have adju!lted the neutr.o
dyne condenser.-Yours' faithfully, 

. J. PATON. 
-London, E.'S. · 
· 'P. S.-I must aclld that the set Is 

more selective than any I hm;e 
handled. 



P. A. U. (THURSO) is ex
periencing difficulty with his high
tension supply, which is required 
for a large set. He would like to 
use high-tension accumulators, 
but lack of facilities for charging 
prevents him taking this course. 
He asks whether there is any way 
out of the difficulty. 

If a 'slight amount of trouble is not 
objected to ·in the first place, we would 
suggest that our correspondent employs 
a Leclanche wet type H.T. battery, 
which in practice should be found to 
give good sen·icc over an extended 
period without requiring much atten
tion. \Vet batteries of LeclancM type 
are now obtainable f01· high-tension 
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nfOrmdlion 
Department. 

purposes from a number of firms, or 
alternatively the smaller sizes oJ the 
standard batteries normally employed 
for ringing bells may be used, if -ex
pense has not to be considered. A 
difficulty sometimes met with in 
Leclanche batteries is that of " creep
ing " of the electrolyte, which may be 
overcome by covering the 1iquid in the 
cells with a thin film of medicinal 
paratlin. 

R. P. L. (BARMING) wishes to 
construct a frame aerial for his 
Supersonic heterodyne receiver, 
to cover a wavelength band of 200 
to 600 metres with a .0005fLF 
variable condenser in, parallel. 

If a simple " diamond " type frame 
is constructed \Vith diagonals 3 ft. 6 in. 
long and wound with 12 or 13 turns 
separated by ~ in. spacing, the desired 
range should be obtained with a'' con
denser of the capacity specified. No. 
18 gauge coppet· wire will be suitable. 

R.S.P. (TUNBRJDGE WELLS) 
states that he cannot obtain a 
good earth connection for his '' All 
Concert de Luxe " receiver, since 
a waterpipe is not available suffi
ciently near to the room in which 
the set is to be used. The area 
at the back of the house is con
creted and this would have to be 

RECO 
The Rechargeable 
H.T. BATTERY 

For particulars write to: 

Radio Equipment Co., Ltd. 
5, Dyer'• Building• 

HOLBORN, LONDON, E.C.l 

Barcl~UJB J.a. 

you building 
the new Radion: 
Loud Speaker Set? 

IN the new Radion Book full 
particulars for constructing this 

original Loud Speaker Set are 
-- given. A splendid portable Set 

f- TI; -Ra~;,~ -;,~-- with self-contained LoudSpeaker. 
I consists of 24 pages Just the Set for the drawing-room. 
1 fully illustrated 
1 showing how to bUild Costs little to build, yet it works 
1 four different high- 11 }l W'th h 
I grade Sets of which exceptiona Y We 1 t e 
1 the above is one. details given in the Radion Book 
1 dFrom all W•re-'6 I~ J3hops or you could not possibly go wrong. 
• dire\lt from us 

·--------
Panels R AD IQ N Dials 
American Hard Rubber Company (Britain) Ltd. 
rre-" 01&.... 1 "'. Fore Street, Depots: uo Wellington Street, Glasgow, 
"' au u~~ "• II6 Snow Hill, Birmingham. 

London, E.C.2 Irish Agents: &CorporatlonStreet,Belfast. 

Gilhrt AJ, 4277, 
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H will prove a milestone on the road of advancement in the wireless art. Special characteristics 
of the " Kone '' Loud Speaker are as foll0ws : · 

Freedom from distortion. Creater purity of tone than an'Y other Loud Speaker at prese!N 
on the market. Even distribution of sound over wide area. Distinctive appearance. 

lt will opera{e SlllCCessfully on any amplifier naviag an output• impedance of 2000 to 5000 ohms. 
The ideal output impedance is 2000 ohms as in thtt "Kone" amplifier. 
Do n0t o·rd:er y<Jut: new Loud Speakel' until you have heard a " Kone." You will save yourself dis
appointment. The " Kone " AmpJHi.er gives really wonderful results used in combination with the 
" Kone " Speaker, or any other standard Loud Speaker of good design. Supplied as illustrated for 
inclusion in any existing furniture, or encased in a handsome mahogany cabinet as a separate unit. 

Slrlndtlrd ulepltones Olld Cables Limired 
CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2. 

WORKS: 
llfGIITifi 11100S.W'II1«, 

lt.W• SOU:TitGATI! 

and 
!tEN DOll 

Brandard 

'PII- : .Centr.al 73415 (1111 fines). 

Patent No. 
20934S 

BRANCHES: 
Birmincham, Leeds, 
Manchester, Newcastle, 

Glasgow, Garditf, 
Southampton, LiverpoOl 

and Dublin 

QUALITY 
PRODUCTS 

AN ADVERTISEMEI\f IK " \VIRELESS Js A GuARANTEE OF SATISFACTION TO BUYERS. 



broken, a somewhat difficult job, 
to allow an earth plate to be buried. 
He has room, however, for a 
counterpoise, and asks our advice 
as to how to erect this latter. 

A counterpoise, to all intents and 
purposes, is a ,replica of the aerial 
itself crccicd directly underneath Uw 
latter, preferably six or eight feet above 
the grouml. Equal attention sh0ulu be 
paid t,l its insulation <1S to that of the 
aerial, ami a u••1ble wire or a multiple 
\vire tyre rnay be employed. 

D. 0. (FOLKESTONE) wishes to 
add a wavetrap to his '' Family '' 
Four-Valve receiver, in order to 
eliminate the transmission from 
SXX when listening ~to Radio
Paris. He does not wish to wind 
his own coil for the wavetrap. 

A type " D " trap on the lines of 
that described by Mr. G. P. Kendall, 
B.Sc., in Wireless TVeehly, Vol. 4, 
No. IS, should prove helpful, and a 
lheoretical diagram of this arrange
ment is given in Fig. I, in which the 
ec•nnections to the first Yalvc only of the 
set are given for simplicity. 

It will be observed that the receiver 
is connected up in the normal manner 
for plain parallel tuning, and that a 
part of the trap coil Lr is included in 
the aedal circuit. In practice this coil 
may co1weniently be one of tapped 
type, such as the Lissen X type, and 
in this case should be a No. 250 coil. 
If this type of coil is employed, the 
turns actually in the aerial circuit 

should be those between an aerial tap
ping and what is normally the earthed 
end of the coil. The method of 
operating the trap in practice is first to 
tune in Radio-Pm is with the ae.rial 
connected to the normal aerial ter-

Fig. 1.- The coil Ll in this trap circuit 
may be a tapped plug-in coil (D.O. 
Folkestone). 

n;inaJ, anu _then to bring the trap into 
crrcmt, tunmg on the trap condenser 
CI until a point is found where the 
sXX transmission is cut out. The set 
condenser C2 should now be readjusted 
to hring in Radio-Paris at full strength, 
which will probably necessitate slight 
retuning on Cr also. With this 
arrangement it should be found pos
sible with most aerial and earth 
systems to eliminate sXX almost com
pletely without reducmg volume from 
Radio-Paris to any marked extent. 

Wireless Weekly 

S. F. (BIRMINGHAM) is con
structing the S.T. 100 receiver, 
described in Radio Press Envelope 
No. 1, by John Scott-Taggart, 
F.Inst.P., A.M.I.E.E., and asks 
whether any changes are ne
cessitated in the wiring by em
ploying 1.8-volt type dull emitter 
valves. 

No alterations in the wiring what
ever arc necessary, since bright-emitter 
tvpe filament rheostats are suitable for 
1 .8 volt type dull-emitter valves, a 2-vok 
accumulator being used. With these 
btter, however, care skould be taken 
to eniploy heavy flex leads for the low
tension connections from the accumula
tor to the low-tension terminals of the 
set, as if these are long and of appre
ciable xesistance a considerable volt
age drop may take place in them, so 
that the valves do not receive sufficient 
voltage to function correctly. 

"MODERN 
WIRELESS'' 

On Sale - January lst. 
ORDER YOUR COPY EARLY. 

. ............................ ' .............. ~ ...... •" 
gllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!llllllllllllli 

fte Colvem Selector Low 
Loss. Reading to 1;3,600th 
capacity, 

Capacity ·0005 mfd. £1 1 0 
·oooa mtd. 11 o o 

Tne F, wiikoul gear aitacll
ment. 

Capacity ·OOOG mid. 15s. Od. 
u '0003 mid. lJs. Od. 

One hole fixtng. Other cap .. 
acitles if required. Desclip
tive folder upon request. 

Coivern Independent Vernier. 
Frice 23. 6d. 

Aslt :vonr dealer also for ibe 
COlvern Low Loss Coil 
Former. Price 8s. Od. 

= 

= 

= = 

RECISTERED TRADE MARK 

takes first 
place-"Why? 
BECAUSE IT HAS PROVED 

' 
ITSELF AND IT IS 
GUARANTEED FREE FROM 
S U R F A C E L E A K A G E. 

= 

= 

= 

== 

COIL VEJR{JN ESSEJNlfllAILS 
il:«» ll«»R'i1g ~ii~il:~rmc<e W«»lflk 

Matt or Polished. Panels cut 
accurately to size. 

Every reader of this journal may, upon application, receive 
Ulustrated literature of Colvem essentials to a very etlicient 
long distance receiver. ' 
The Colvern Selector Low LossCondenser(truegeared20 tol)and 
capable of relocatlonto l/3,600th part of the variable capacity. 
The Colvern Low Loss Coil Former provides a very etlicient 
inductance of low self capacity and low H.F, Desistance. 
Write to us to-day and your long distance experiments will be 
suceessful. 

COLLINSON PRECISION SCREW CO,, LTD., Provost Works, Macdonald Rd., 
Waltllamstow, London, E.17. Telephone: Walthamstow fr32. 

RODS. TUBE&. SHEET. 

Ask your dealer for ebonite branded 11 Becol." 

,11IE · BRITISH EBONITE CO., LTD. _ 
HANWELL LONDON, W.7. _ 

mlllllllltlllllll!llllllllllllllllillllllllllllllllllllllllllllllllltllllllltflUIIIIIlllffi 
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~VALVE 
POWER 
Low Jioss, slwck: ab
sorbing, nDQcptiero
phonic ana universal 
fitting, the Antipong 
Valve Holder gives 
your s~ts moi-e valve
power and saves your 
valves from shocks 
and jars. Costing so 
little it adds much 
to the strength and 

) purity of your signals. 
Fit Antipong in all 

your sets. 

BOWYER -LOWE 

ANTIPONG 
VALVE HOLDERS 

3/-
Buy from your dealer or diHcl 
from Bowyer-L>we Co., Ltd., 

Letchworth. 

FOR EVERY 
H. F. STAGE 
Sllccessful amplification of 
more than one H.F. stage 
is impossible unless your 
Transformer~ match. Buy 
BOwyer-Lowe Transform
ers because ev.ery one is 
guaranteed to match every 
other in !~ nmge. 12 
Months' Guarantee with 
every instrument. All 
ranges;, 550 tq;ZOOOdnetres, 
and /ipecial Nentrodyne 

Unit at uniform price. 

BOWYER-LOWE 

MATCHED H.F. 
TRANSFOKMERS 

IN ALL 71- RANGES 

Order direct from Bowyer-Lowe 
Co., Ltd., Letcluoorth, t/ your 

dealer cannut- supp[y, 

ORMOND i~JRtl>1.~ CONDENSERS 

Y ou can increase the capabilities of any circuit 
by incorporating Ormond Conde1,1sers. 

Distant stations that remain elusive consequent on 
the characteristics of other condensers can be tuned 
in sharp and clear with the Ormond because of its 
wider range of•minute ca.pacity variations, 

See Me inspectil:J. label 
on eve:rg CDlllienser. 

Your Dealer 
Stoeks them. 

Sllp,pJied iu. the following -· Price 
with 

Siz:e. Vernier. 
'00025 81-
.0003 9/· 
.0005 9/6 
.001 10/6 

Price 
without 
Vernier. 

6/6 
7/6 
SI· 
9/-

Complete with Kuvb 
and Thiad.. 

••••uo•••••~oooouo•••••••••• . . 
; As used in ~ 
! Circuits published ; 
~ in ~di~ frets ~ 

~-~:::.~'-~~:~.~~: .......... ; 

ORMOND 
ENGINEERING CO., LID. 
1'99'-205, Pentonville Road, 
King's Cross, London, N.l. 
Paotory: Whilkin Si., Clel'llenwell! E.C.l 
Tf·1eplurt~e :-Clt'tkenwell 9344, 5 and H. 
Telegrams :-u Ormenihmgt, &incross.'' 

Barclays .4 d. 

Two One! • m 

resistance of 6 ohms, whilst a 
continuation of this is of 
ohms resistance. The 
tance element is wound on a 
hard fibre strip under great 
tension. One hole fixing is 
provided and the terminals are 
Jllaccd in cou:venient positions. 
The contact arm has a smooth, 
sHky action, and all metal 
parts are nickel~plated. 

Ask your Dealer to send direct 

The ucw Dual Rheostat~a 
" Pet>rless.. product in every 
'""ay. Specially designed to 
meet t11e demand for a resis
tance equally applicable to 
bright or dull C"Ulit ters, It has 
twO windings-one offering a 

3/9 PEERLESS 3/9 
DUAL RHEOSTAT 
THE BEDFORD ELECTRICAL 

& RADIO CO., LID., 
2'!, Campbdl Road, Bedford. 

" Money saved is Mone~ earned-
So when your • VAL YES.' get old or burned 
Send them to us-and we, to you, 
Will send' them back 'MAD£ GQQD AS NEW.'" 

Restored to function 
with original charac-

teristics. 
EFFIGIENOY MAINTAtNED, 
RESULTS GUARANTEED ! 
B.E. 4/6, D.E. 2V. ·3 7!6, 

o.E. ·oo 9/6. 
Price. List for Power Valt•tM 

on application, 
We return the actual Valve you 
send us, post free, within 7 days. 

PO& THE EXPERIMENTER 
AN:D WIRELESS ENTHUSIAST 

H'V:SSilLL'S 

0'SCILLATING 
ZINCITE 

SPECIALLY PREPARED FOR IMMEDIATE USE 
ON ANY IDSCILLATING CIRCUIT. 

Solcl o,.q. in sealed 
boxes bearinlf onr 
name and,signatUM 

PRICE 

2/6 
Obtainable from all 
first -class Radio 

dealers. 

AN ADYERTJSEMENT I:-;- " vVIRELESS \VEEKLY " Is A Gc.'\RANTEE OF SATISFACTION TO BUYERS. 
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u Radio Engineering" 
By ]. H. REYNER. B.Sc. (Hons.), A.C.G.l., D.l.C. 

Every Experimenter, Engineer and Research 
worker in radio should own this valuable 
Handbook. It contains information and data 
of paramount importance to all who are 
interested in the technical aspect of the 
science. The whole book, comprising 484 
pages, 314 illustrations, 196 pages of general 
rr:athematics, electrical and physical tables, 
and 111 tables, will prove invaluable to the 
serious ex perimeter. 

TWO 
NOTABLE 

ADDITIONS 
TO THE LIST OF 
RADIO PRESS 
PUBLICATIONS 

The Book is in nine sections 
under the following headings -. -
.Radio Calculations and Measure~ 
ments, Tuning and Radiation, 
Thermionic Valves, Radio Trans~ 
mitters, Radio Receiving Appa~ 
rntus, Designs of Masts and 
Aerials, Telegraphy and T de
phony, Miscellaneous. 

A COMPLETE 
REFERENCE 
UBRARY FOR 

" Modern m 
~ 

RADIO 
COMMUNICATION " 

By]. H. REYNER, B.Sc. (Hons.), A.C.G.l., D.l.C. 

Here is a book that fills a decided need of those experi
menters in wireless who are desirous of securing more 
information. The enthusiast who already possesses aft 
elementary knowledge of electricity will find this 
Handbook of great assistance. The theory of radio 
communication is explained in considerable detail, and a 
large portion of the book is devoted to spark, arc and 
valve transmitters. Fundamental principles are dealt 
with in a clear and concise manner. 

RADIO PRESS, LTD., 
Bush House, Strand, London, W.C.2 

PRICE 

5/-
or Post Free 

5!6 
from Dept. S, 
Radio Preu, 

Ltcl. 

15/-
or Post Free 1 S/9 

from Dept. S, 
Radio Press, Ltd. 
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25/-
When bt~ying R.l. Transformers 
sec tltat thev are conlainetl in 
the R.I. Sta11dard Scaled boxes. 

ADVERTISEMENTS Ot;CEMBER 30TH, 1~25 

elf Capacity 
o<lSJ 

Micro-Microfarads 

THE 

RESULT OF SUPREME 
TECHNICAL DESIGN. 
The R.I. famous interval ve transformer is the 
only one on the market to-day with the 
remarkably low self-capacity of 18 micro
microfarads. M ter extensive research in our 
laboratories, and by makin~ use of the results 
obtained by eminent investigators in the same 
field, we found that the only possible way in 
which the transformer cou:d be improved was in 
the sub-division of the windings, thereby reducing 
the self-capacity. This innovation wa1 hailed as 
a great advance in the design of the intervalve 
transformer, and since then nothing has been done 
to improve it. 

Now the result of the remarkably low self capacity of the 
R.I. Transformer is the perfect and na.tural reproduction 
of speech and music. The personali ty of the ar tist lives in 
radio reproduction if an R.I. Transformer is used. 

Unsurpassed tonal beauty is the result of the faithful repro
duction of every fundamental note together with its attendant 
delicate overtones. 

Test it for yourself- the o nly real test.-Take any simple 
receiving circuit and couple it to an amplifier built with an 
R.I. Transfom1er, with any ordinary valve, and you get 
perfect music or speech. In order to get equally good 
results with any other transformer you will have to use 
special valves. and in most cases you will get inferior results. 

Over half-a-million R.I. users will confirm this. You cannot 
have better proof of the efficiency and value of a component 
that has obtained a classic name in the Radio Industry. 

Write for the R.l. Blue and Gold Catalogue, free on application. 

·:· THE MARK OF BETTER RADIO ·~· 

Advt. RJ. L td., 12, Hyde S treet, New O x ford Street, L ondon , W.C.l . P .C.14. 
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