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Wesiern Electric 
Assembly No. 3. 

This W estern E!~tric Loud-Speaking Assembly consisting of:­

Western Electric Valve Detector a n d Tuner 
Western Electric Two-Stage Amplifier 
Western Electric Small Pattern (No. 44003) Loud Speaking Receiver 

is most suit ble for use in a small room not more than thrrty miles from a Broadcasting 
Station, whih;t the introduction of a valve detector obviates the uncertainty sometimes 
experienced with c: ystal sets. 

The ·western Electric Valve Detector and Tuner is contained in a polished mahogany case 
which provides for the inclusion of double-head receivers. The valve filament can be seen 
through a specially de~igned mica window and a vent\lation disc is provided to fully ventilate 
~he interior of the case. 

The highest grade transformers are fitted in this set. 

The \<Vestern Electric Low frequency Amplifier contained in a polished mahogany box is designed 
and constructed on the most simple lines, and is fitted with a switching key which enables 
either one or two valves to be used as required without change of connection , The key in its 
central position disconnects both valves. 

The Western Electric Small Pattern (No. 44003) Loud.Spc:~kiug Receiver will enable 
sev.!ral listeners to eujoy the Broadcast Progr Jmme without the incon venieoce of wearing 
head-receivers. 

The whole assembly is neat and compact and gives the most satisfactOry results. 

wesnrn Elecrric 
MAKERS OF OVER HALF THE WORLD'S TELEPHONES. 

WHOLESALE ONLY 

CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C. 
Telephone : Cent7'al 7J.JS (9 lin~s) . 

BRANCHES: BIRl\H~GHAl\1, LEEDS, CARDIFF, MANCHESTER, NEWCASTLE, GLASGOW, SOUTH.\MPTON. 
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Feeding Back Energy 
With the 

LISSEN REGENERATIVE-RE~ACTANCE (P. Patent) . 
The energy induced in the grid circuit by a radio wave is small, and will not 

reach its JJ1aximum strength unless the H.F. re~sistance and losses in the tuning 
circuits are neutralised. These small impulses in the grid circuit can, however, 
induce comparatively pov,,er£ul impulses in the plate circuit, and it is one of the 
functions of the Lissen Rege~erative-Reactance to magnetically couple the 
plate circuit to the grid circuit, and to feed bad: agai:rt into the grid circuit duly 
amplif1ed the comparatively powerful plate circuit oscillations. The Lissea 
Regenerative-Reactance increases in am pli turle this cycle of operation, neutr::tlises 
the losses referred to, builds up energy, and induces a condition of ~egative 
resistance-or, in other words, the set is oscillating. This non~radiating oseiJla .. 
tion can then be controlled at will l>y adjusting the reaction coupling on the 
Lissen Regenerative-Reactance. • 

WHERE LISSEN REACTANCE (P. PATENT) SHOULD BE 
USED. 

This Lissen Reactance can be nscd bv itself for one or two stages H. F. The 
best combination is Lisse~ Regenerativtl .. Rettctance for the first stage and Lissen 
Reactance for the second stage. Eith'.~r componE-nt can be purchased f1rst and 
the other added in the appropriate position afterwards when the second H.F. 
stao-e is d(_'sirecl 

J<?or best n!suits, tune the 
Lissen Reactance also with a 
Vernier ( rrcfcrably 
the Lissen vernier) 
where aerial reaction 
is used--it isen:tire1y 
self-tuned if aerial 
reaction is not u<:>ed. 

Range I so-iJoo 
metres, £1 'h. &ll. 
Range rso-IO,ooo 
metres, £1 t2s.&ll. 
Dlue print sent 

with all Lissen Radio 
Frequency Units-all 
Lissen One-- f'ix­
.ng--uo switch to 
connf'ct--no com­
plication&. 

RESONANCE IN TRANSFORMERS IS BAD. 
If in the winding of a low-freq~ncy transfoi1J.1e~ there i.s any tend('ncy to 

resouauce it is impossible to have perfect reproduction. There are three types 
of Lisselt L.F. Transformers, and the desigu and eoa&traction of each Inakcs 
resonance impossible . 

WJIERE TO USE LISSEN TYPE Tt. 

This is the transformer so strongly 
recommPuded in the recent tests. It is 
the only transformer made that is de~ 
~it;nf'd to match average valve impe~ 
rlancr. No other transformer has a suffi4 

cieu tly high primary impedance to func· 
tion propcrlv in:unedia tery behind the 
detector valw. "l'he Lisslm Ty.,. T.1 
Wstortionfesa Translllrmer is ideal m this 
position because ~t has tl!t~ necessary 

high impedance v~lue. 
Its coil a:lorue weighs 

a!<out 8 ox'S. Every turu ot 1ts m,my tlv::msands is wound by 
patent process. It has tlw most expensive coil o~ any. A 
beautiful trarrsformer. Cse it {particularly) for the tirst \')tage, 
and also for any stage. A wowlerful power amplifier. 30s 

WHY THERE IS THE US8EN TYPE Tt. 

ThePGI'ULAR 

So sensitive does the LiKen Regene­
Mtiwe-Reactance make a mceiver that 
under Ittany conditions bPth aerial 
and earth connections may be dis .. 
pensed with, 

So selective can a receiver becon~.e 
that even z LO can be c11t out fronl 

close in. 150 to 4 ,ooo 
Ri1118~1erlltiGm over the wllele 

a llteak. 
with a Vernier (preferably the 

Lissen Vernier, designed for fine tun­
mg in H.F. circuits, price 12S. 6d., 
barely an inch in diameter). 

. . . Reaction is accurately proportioned 
-tt_1s not otltained "''*'R· a. sw~ ceiL Price £2 t2s. &d. 

L1ssen ~-~ PEO¥ides an unequalled first stage H.F. 

IS YOUR RHEOSTAT A "LAMP-LIGHTER" 'l-THE 
LISSENSTAT IS A COJITROL. 

Mere lighting of your valve filament is not filament control. Your old wire 
rJ;eostat will light your valves, but every tir.t'le it is moved its icrky action, its 
VIolent current fluctuations, sets 11p such noises in your Detector and H.F.valvcs 
thatitisimpossiblc> to get tine tuning. The tuning o! the 
Detector Valve in particular is such a critical thing that 
good long-distance reception is made extraordinarily diffi­
cult and even impossible by the use of the ontinary wire 
rht,ostat. see wllat Ussenstat Control does----·with this 
new device filament heat eau be so regulated that the 
fil~nt temperatureds made exactly right for the p€'rfcct 
tunmg of your Detector and H.F. valves-try the dii1cr­
ence on loug~distance reception ! 

Saves its Own Cost. Lilsenstat Control lengthens the 
of valves because itis impossible surl.dcnly to throw a violent fluctuating 

c~m~ut on to the deltcate valve f1lament. {{('place your <'xisting rlwostats 
w1th Lissenstat Contret-- that only Lissenstats go into your new receiver. 

The Detector valve should have a separate Lissenstat--cach H.F. valve also . 
Three stages of L.F. may be controlled by one Lissenstat !although even here 
sc~arate control is better). Length under 2in., diameter ~in., Lissen one-hole 
fixm.g. 

WHY THE LISSEN TUNER IS WOUND WITH STOUT 
WIRE. 

The old· type of single lay~r, plain wound in~ 
d':lctan.ce has to be wound with comparatively fine 
wrrc to keep clown its bulk. Its ohmic res~stance 
therefore is high . 

The unique Lissen method of multi-winding 
makes it possible- to use stout wire· for the 
Lissen Tuner. The ohmic resistance of the 
Lissen Tuner is therefore very low, its selec­
tivity high, and tuning very sharp. The turns 
not in use are shortcd, and there is such little 
ll dead~cnd" effect that it will tunc to any given 
wavelength as shandy as a plug-in coil wound for 
that identical tesf wavelength. It covers all 
wa w·Jengths between 1.50 to .f.,ooo metres, with 
a .ooo'-5 <m11i!e~r (:preferably use the Lissen Mica 
Vaciallle ClandllnSH, pce Us. &d.). This Lissen 
Tuner is unique in its design and efficiency--it 
is a tttner you would like to use. Price 225. &d. 

Can also be used as a very highly e111cieni anode coil. 

SHORTLY TO BE INTRODUCED. 
New series of LISSENAGON (P. PATENT) air wound, super­

efficient, plug-in coils--lEE THE GREAT AIR SPACE 
BETWEEN WINDINGS ! 

All good radio dealers wiLl shot£' you these. if any difficulty, 
take no substitute, send d£rect to factory. 

DMlers should f'lea5c order a fc<<.' da:ys ah-ead. Orders executed 
and charged for through any factor wlwse name an'l address is 
given. Alternatively ask your factor or order direc~ if any 
dt'l]icultv. 

MAKE SURE YOU ARE GIVEN THE GENUINE LISSEN 
APPARATUS. 

The transfonll\\er for 
the 2nd and 3rd stage 
L.F. rtc'"ed not heve such 
a high pri:rnary impeM 
dance. This Lissen 
TJll' T2 has a larger coil 
ihan a:a y similar trans­
former. It gives per­
fect amplification in a 
background of absolute 
silence. Use it for the 
first or any stage. Re­
commended in combina­
tion witl;t the Lissen T1. 
May also be used for 
po11·er amplification. 2Ss. 

This is the Lissen Type T3, 
described in the recent tests as 
one of the best lildlt trans· 
formers made. Amplifies equal 
to many other expensive trans­
formers. No trace of distortion. 
Carries the Lissen name guaran­
tee, and is a really excellent 
transformer. t&s. 6d. 

LISSEN COMPANY, 
20-24, Woodger Rd., Coldhawk Rd., 
Shepherd's Bush, London, W.l2. 

'Phone : t072 Hammersmith. 
N.B.-Close to Gol.lha.wk Road (Met.). Statio,., SJtej;lherd's 

Bush (Central London:, or Hammersmith Tube. 'Buses nand 32. 
LISSEN Al'f'Al(ATUS--WELL THOUt;HT OUT, THEN 

WELL MADlf. • 
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Build yourself a 
BURNDEPT Set 

Illustration of the completed Receiver, 

The Ethophone Home Constructor. 

l.EEOS1 1'Le l..oad.m Aavutee H-. 

"-'""'" NEWCASTL.E.ON-TYNE· 7 St. Aadrew', Ba.ldin1• Wm. 
Collo.,.... 

CARDIFF": 67Q-'•Stnet. 

HEAD DISTRIBUTING SERVICE DEPOTS 
ENGLAND. 

BIRMINGHAM C S B.~Dton. I 33 "Sew Str«t 

'MANCHESTER,, W C. B.rr•douah. 61 Bridte S1r«t. 
BRIGHTON: 

NOTTINGHAM: 

YEOVU.' 

BRISTOLJ 

CI.ASC0\11. 

BELFAST' 

DUBUNt 

H J G.lher11. 31St.}.me~'oSu-ceL 

P~ Br01. .. )4lont: Row./ 

Waten.CoutiaEJectr~a~l&: 
[qineerinaCo., 

Ekdnci11 HOIPI! Priru:eu Street. 

IG.J&C.....Wawn E.i«!l'lcWorh 
Pu'kRo.,. 

ecGTLAND. 

~ W AC. ~~~,~~olmSlrce\ 

nlltLAND. 
ll.&S. !kou, 

Ku:.c-court.WeHinttonPLCG. 
t>ixmt & H~pommU, 12 Sdo& S.. 

OANADIAJI OI'Ffot:L 

17ZKiaaStn.etWat.Taroato. 

iv, 

I N order to meet the demand of the Home constructor 
who wishes to build himself a high-class receiving 
set capable of receiving British and foreign tele­

phony and music, we offer an outfit of parts complete 
with box and panel, which can be quickly assembled 
with screvvdriver, soldering iron and pliers-absolutely 
no other tools are required. 

The components are of the finest manufactured by Burndept and 
used in their own sets. The ebonite panel is rubbed clown matt finish 
--drilled and engraved and filled with white. The box is highly polished 
walnut with rubber feet. All necessary wire, screws, electricians' solder, 
etc., arc included, together vvith a book with lay-out of wiring instructions 
for assembly and operation. 

Copies of theoretical diagram with list of parts may be obtained free of charge 
on application to the Advertising Department. 

You can use this set with the assurance that you have paid 
the B.B.C. fees and for the use of Marconi Master Patents used. 
No. 531. Complete Set of Components and inclusive of 

B.B.C. Fees ... £7:0:0A 
Cost of Marconi Licence 0 

TOTAL £8 0 

M.O. Valves I7/6 each. 3 Coils for broadcast (2~, 75, 75) r6s. 

BURNDEPT LTD., 
Head Office : Aldine House, Bedford St., Strand. 

'Phone : Gerrard 7794· 

London Branch and Showrooms :-15, Bedford Street, Strand. 

BURN DE PT 
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''MAGNA VOX" 
THE PIONEER 
LOUD SPEAKER 

Unsurpassed for Volume 
and for Clarity of Tone. 

USE IT OUTDOORS ON 
SUMMER EVENINGS FOR 
REPRODUCTION OF BROAD­
CAST SPEECH AND MUSIC. 

MODERN WIRELESS 

Manufacturers of Telephones and Radio Apparatus, ete. 
(WHOLESALE ONLY) 

Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W ;1. 
Telephone: Muse.1m 4144 (7lines). Telegrams: "Cucumia, Wesdo, London." 

BlHl\IINGIIAM: CAHDIFF: 
150, Edrnund Street. 10, Park Place. 

CHARGE! 
your Filament Batteries at Home. 

ELLA CONVERTERS 
D.C. £5 : 12 : 6, carriage p1id. Output 
5 amps., 9 volts. Also A.C. (Prices on 
receipt of voltage and periodicity of circuit). 

S:nd for list of "ELLA" Wireless Accessories. 
TRADI<.; SUPPLIED. 

LION EL ROBINSON & eo. 
(Dept. M.W.), 3, Staple Inn, London, W.C.l. 

To all Experimenters 
the ideal tool for all-round utility, 
wide scope and genuine worth is the 

DRUMMOND 4-in. Universal Lathe 
Besides all turning and screw-cuttir:g, this lathe, with its circular 
bed. sliding saddle with slotted face, and the slotted and 
swivelling top slide, enables thousands of milling, drilling, 
boring and facing jobs to be pedormed speedily and £9 
accurately. Our lists give full details. Price only 

DRUMMOND BROS. LTD. CJ.tnn~~to 

Please send me list 
of 4-in. lathe, with 
details of deferred 
payment system. 

Send in unsealed 
envelope for !d.) 

Post this Coupon 

Name ...................................................................... . 

Address 

v. 
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Note these exclusive 
COS SO R features : 

I .-A hood-shaped Grid and 
Anode of robust construction 
ensure long life. The Grid 
-with its interlaced wires 
anchored in three places-is a 
positive guarantee against 
microphonic noises. 

2.-The curved filament, securely 
welded on stout electrodes, 
cannot sag or fall. This en­
sures unvarying results 
throughout the whole life of 
the valve. 

3.-The Grid and Anode so en­
close the ft!amcnt that prac­
tically the whole of the elec­
tron stream is used. This 
ensures perfect rectification, 
with an exceptional_ freedom 
from distortion. 

vi. 
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-especially for such 
Circuits as S.T. 100. 
A LL dual amplification Circuits involve a severe 

test on the efficiency of a Valve, because it is 
called upon to amplify at high and low fre­

quency simultaneously. 

The unique construction of the Cossor, with its 
high efficiency factor, renders it particularly suitable 
for use in such Circuits. 

If you have had disappointing results from your new 
Reflex Circuit, insert a Cossor Valve and note lhe 
difference. The marked improvement will surprise 
you and cause you to appreciate why five experi­
menters out of every six have standardised on the 
Cossor for all difficult reception work. 

Sold by all Dealers and 
manufactured throughout by 
Ccssor Valve Co., Ltd., 
High bury Grove, ?\ -5• 

Gilbert Ad. 
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N o wireless magazine has ever given its 
readers more varied fare in its con­
structional articles and practical notes 

than MoDERN WIRELESS, yet in our constant 
endeavour to improve the magazine and 
cater more fully for the wishes of our readers 
we sometimes wonder whether our con­
structional articles are giving the greatest 
benefit to the greatest number. Every genuine 
wireless experimenter wishes to make hi~ own 
app:uatus, whether it be the simple crystal 
set, or the elaborate multi-valve iJ:strument 
with switches for every possible adjustment. 
'What are your own particular tastes in this 
direction? 

In MODERN WIRELESS, and its companion 
paper, Wireless Weekly, we see to it that 
the articles actually describe real apparatus 
and are not merely designs which the writers 
think might work if they were properly made. 
Yet there are so manyways of making efficient 
wireless apparatus that it is by no means easy 
to know exactly what our readers most 
appreciate. 

For sheer simplicity, no method equals 
that of disposing the various component 
parts upon a long board,. the parts being 
progressively arranged and wired, so as to 
resemble as closely as possible the order in 
which tl,ley appear in a theoretical diagram. 
Practically all new circuits are discovered 
and worked out in this way, as you will find· 
if you visit the homes and workshops of 
the pioneer experimenters. The neatly-finished 

4i9 
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commercial sets with their gleaming brass­
work and highly polished cabinets are vastly 
different pieces of apparatus from the experi­
mental forms of which they are the commercial 
developments, but they work no better, and 
indeed, in some cases worse than their proto­
types. Firstly then, do you like articles which 
describe the general lay-out of experimental 
apparatus to give the results required ? A 
typical article of this kind was that describing 
the S.T.roo circuit in No. 5 of this magazine. 

* * * 
There is another kind of "How-to-Make" 

article in which the apparatus is finished to 
a higher degree than in the case of the long 
board set, the parts being arranged symmetri­
cally and wired up in a fashion, which retains 
the general simplicity of the experimental 
apparatus, yet gives some of the benefits of 
commercial type. Such sets can be constructed 
with the minimum of expense and do not take 
up the great amount ·of space sometimes 
necessary in the more elementary form. 

A typical article of this kind was that by 
Mr. Percy W. Harris in. No. 6 of MoDERN 
WIRELESS describing a simple form of S.T.roo 
circuit for the beginner. Judging from the 
application for blue prints we have received, 
this type of instrument is very popular with 
our readers. We ask you, then, secondly, is 
this the kind which appeals to you personally? 

Still again., there is a numerous class cf 

A 
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experimenters who think that if a set is worth 
making at all, it is worth doing well. Such 
peop!e do not grudge a few shillings on a sheet 
of ebonite, and a further expenditure on a 
cabinet suitable for the instrument they are 
making. They take great pleasure in producing 
a piece of apparatus which resembles the better 
type of commercial set. Ir..c!eed, in many 
cases, it may excel thCJse which are sold at 
h;;;~1 p...-ices. There is certainly much to be 
said for this point of view, and for the instruc­
tion to be derived from genuine ir..strnment­
making, such as is now possible with the many 
excellent component parts av<dhble to every 
experimer.ter. The production of a cabinet 
ir..strumer..t with all the fittings generally 
associated with a high price commercial 
receiver, is perhaps a slightly more arduous 
task, but many cor.sider the additional work 
is well warranted by the convenience of 
handling the finished article. A typical set of 
this kir..d is that described by Mr. G. P. Kendall, 
B.Sc., in the current issue. Is this kind of 
set more pleasing to you ? Again we would 
value your opinion. No radio magazine in 
the world has better facilities than MoDERN 
WIRELESS for the production of first-class a1:d 
thoroughly sound " How-to-Make" article c. 
Its editorial staff numbers, as everyone knows, 
some of the foremost constructional writers 
in the country. These are all at your service, 
ready to design, make, and subsequently 
describe, just the kind of sets you require. 
Perhaps you have been looking in vain in 
wireless periodicals for a particular kind of 
set you wish to build yourself, but canr..ot 
find clearly described anywhere. Write to us, 
and if it is considered of sufficient genc:-al 
interest the apparatus .shall be designed, built, 
photographed and described, in an early issue 

You may not feel inclin.ed in these warm 
summer days to embark upon the constructi:::>n 
of an elaborate wireless set, but it is just as 
well to consider in good time what ycu a!·e 
going to do in the coming autumn montLs, 
when the darker evenings and cooler weatl:.er 
will tempt you to stay indoors and occupy 
yourself with such work. The coming wi1:tcr 
will see a great boom in the home constructio:1 
of wireless apparatus, and .we are naturally 
anxious to do all in our power to provic.e the 
fare required. 

* * * 
Serious experimenters are already beginnir:g 
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to consider their programmes for the coming 
winter. There is much to be done and many 
fascinating avenues of research open them­
selves before us. It is a mistake to think that 
genuir.e experimer..tal work and cor:struction 
can ody be undertaken by the experienced 
experimenter with the facilities of the labora­
tory and the workshop to hand. Any enthusi­
ast with an aerial ?et, a pair of telephor.es 
and the will to work can cor:.tribute his quota 
to the common good. It is the cor.st2.Lt cry 
of scientists that they l2.ck sufficient data 
upon which to place their new theories. Par­
ticularly in regard to atmospheric phenomena, 
this abser:,ce of data is pronounced. Mere 
statements unsupported by figures are of very 
little use, for signals which one man might 
consider strong, to another would appczcr 
weak. Much depends upon the observer; the 
man who has but recently given up a cryst<el set 
in favour of the valve will find that he is 
likely to describe as strong signals which to 
an experienced valve user will appear weak. 
The "shunted-telephones" method described 
recently in this magazine by Mr. A. D. Cowper 
will remove this element of uncertainty ar.d 
give the experimenter some kind of true 
measure of strength, which he can compare 
with the results obtained by others. 

* * * 
Those readers of MoDERN WIRELESS who 

do not regularly take Wireless Weekly have 
missed many splendid articles in the past 
month. The great advantage of a weekly 
periodical is that it can serve up the wireless 
news red-hot, and place in. the hands of the 
experimenter new circuits and new ideas 
which would otherwise wait several weeks 
for publication. 

The new Flewelling circuit, for example, 
which was published in the Wireless Weekly 
just recently is already giving wonderful 
results in the hands of many experimenters. 
With Wireless Weekly and MoDERN WIRELESS 
together the reader can safely reckon that 
he is well informed of all that is going. Al­
though Wireless Weekly is the youngest of the 
weeklies, there is no special secret in its 
popularity. A true vision of what the wireless 
public really needs, an active and experienced 
editorial staff, and a steady stream of first­
class articles, attractively produced, all have 
their effect. 
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THE ST. 75. 
AN INTERESTING DUAL AMPLIFICATION RECEIVER 

By PERCY W. I:lARRIS (Staff Editor.) 

In this article Mr. llarris gives constructional details of a receiver in which several novel features are 
incor'fXJII!ated As reaction takes place on the anode coil and not directly on the aerial, this "instrument 

can be safely, used with reaction amplification on broadcast wavelengths. 

T HIS month I am able to 
give you constructional par­
ticulars of another very 

interesting dual amplification re­
ceiver, the circuit of which is due 
to Mr. Scott-Taggart and is known 
as tl1e ST 75· In addition, I 
think readers of MoDERN WIRELESS 
will be interested in a new design, 
or rather designing method, in 
which the set forms its own 
wiring diagram. For some time I 
have wished to make sets which, 
while being efficient electrically, 
should be very simple, constructed 

OOODDDDDDOOOOOOODDDODOODOOO 

with wetl spaced wiring arranged so 
that any curious person could follow 
out all the connections without 
needing to take off a panel or to turn 
the whole instrument upside down. 
For clubs and schools the new 
method is ideal, as not only is every­
thing fully visible, but very few 
holes are needed in the base board, 
and as a consequence the circuit 
can be frequently changed without 
much expense for the replacement 
of parts. 

The ST 75 circuit consists of two 
valves, the second valve acting as 

the rectifier. In this it differs from 
the ST roo and many other dual 
amplification circuits, which use a 
crystal for rectification. While not 
so sensitive as the ST wo, it is still 
sufficiently sensitive to work a loud­
speaker quite comfortably up to 20 

or 30 miles from the broadcasting 
statiDn, and the purity of speech 
and music is very good. Many 
readers will appreciate the absence 
of the crystal, which in unskilled 
hands occasionally gives trouble 
in adjustment. The ST 75 can be 
switched on and off at will, and the 

A front view of the receiver, snowing th11 "above-board" wit'ing method and disposition of the components. 
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Looking down on the instrument. By an examination of the three photographs all wiring can be traced, 

same results are assured at all 
times, provided the tuning adjust­
ments are left in position and the 
aerial and earth connections are 
the same, 

List of Component Parts required 
You will need, to make the set:­
A base board (this can con­

veniently be a pastry board, ob­
tainable at any domestic stores) 
measuring 12 in. l;Jy r8 in. 

I strip of ebonite, 8! in, by 
2! in. 

r strip of ebonite, 6 in, by 
z1 in. 

8 valve sockets with nuts and 
washers. 

r two-megohm grid-leak with 
clips. 

r fixed condenser .ooo3 micro­
farad. 

r fixed condenser ,oo I micro­
farad. 

I large fixed condenser of any 
size from .or microfarad upwards. 

z filament resistances of suitable 
type. 

2 variable condensers each of 
.ooo 5 micro farad (one of these 

can be .ooo3 microfarad without 
any disadvantage). 

8 terminals with nuts. 
r i_ntervalve transformer. 
I socket for plug-in coils suitalle 

for panel mounting. 
I two-coil holder with adjusting 

handle. 
1 high-resistance leak of a value 

of 8o,ooo or roo,ooo ohms (the 
roo ,ooo ohm resistance sold for 
the ST roo will suit quite well). 

A quantity of stiff tinned copper 
wire for connections. 

Suitable plug-in coils for the 
wavelengths required. (For, broad­
casting a 25, 35, so and 75 Igranic, 
a set of Burndept concert coils 
plus a 75 coil, or any other coils 
of similar values will suit quite 
well.) 

How to Build the Set 
I am glad to be able to introduce 

the pastry board to the home con­
structor. Its use may raise a 
smile, yet it is particularly adapt­
able to the present purpose, as it 
is made of a good hard wood and 
the ends are finished off quite 
neatly. 

The boards are obtainable for a 
price varying from rs. 6d. to 
zs. 6d., depending on the district 
in which you live, and being made 
of beech, well planed, can be 
finished off very effectively with 
stain and varnish. The size of the 
pastry board is amply sufficient 
for this set, and I have so chosen 
it for two reasons. First, it is of 
a standard size and therefore 
obtainable easily; secondly, it en­
ables many other sets to be built 
on to the same board after the 
present set has served its purpose. 

The first step should be to cut 
the ebonite strips to the sizes 
given. As usual, it is necessary 
to remove the surface skin of the 
ebonite with emery paper or cloth, 
or the set may be very noisy in use, 
due to imperfect insulation. Then 
along the middle of the terminal 
panel mark with a scriber or other 
sharp point a line one inch from 
the top, marking off on this line a 
point ! in. from one end and seven 
subsequent points an inch apart. 
You will find that the last of these 
points is i in. from the opposite 
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end. Now with a centre punch, 
French nail, or other similar device, 
and a hammer, make a slight de­
pression on each of these markings 
to receive the point of the drill. 
If you do this you will make sure 
that the drill point will not wander 
when you start to bore the hole. 
The holes can now be bored and 
the terminals fitted in place. 
Three additional holes are required 
to hold this strip against the edge 
of the base board. These holes 
should be drilled at a distance of 
i in. from the bottom (or, i(the base 
board is more than ! in. thick, the 
holes can be bored so as to come 
in the middle of this base board 
when the panel is screwed in place 
with its bottom edge flat with the 
underside of the base board.) The 
three holes should be made one at 
each end of the panel (!in. from 
the end is sufficient) and one in the 
centre. If you have a counter­
sink bit handy to fit into your drill 
or brace you can counter-sink 
these holes to take ordinary brass 
wood screws. If you do not 
possess a counter- sink bit, 
make a plain hole and use round­
headed wood screws to hold the 
panel in place. The next step 
should be to prepare and drill the 
ebonite panel which takes the valve 

sockets and the grid-leak. The 
two sets of valve sockets should be 
placed as shown in the photograph, 
and in drilling these holes you will 
find the MODERN WIRELESS tem­
plate useful. The two clips are 
fitted to the middle of the panel 
to take the grid-leak, which has a 
value of two megohms. The spac­
ing of these clips will depend of 
course on the clips themselves, 
and on the size of the grid-leak. 
Some grid~leaks are made to mount 
direct on to a panel without clips. 
In addition to the holes for the grid 
and valve sockets four corner holes 
will be required to hold the panel 
to the base board and you should 
also drill two additional holes on 
the extreme right to take two 
4 B.A. metal screws which are used 
'in the manner to be described later. 

The valve pins screws which 
hold the grid-leak clips and the two 
metal screws on the right of the 
panel will all of course project be­
neath the ebonite. Before pro­
ceeding any further put all screws 
in place and then mark on the base­
board beneath the points where 
the tails of the screws come. In 
the case of the valve pins this is 
easily done by pressing the panel 
against the base board, when small 
depressions will be made at the 
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points immediately below the pins. 
A little measurement will show 
where the other screws come. As 
soon as the necessary marks have 
been made take a brace with a 
fairly large bit (the largest you can 
find suitable for the purpose) and 
clri!i right through the base board 
in such a way that there will be 
plenty of clearance round every 
projecting screw. A ! in. augur 
bit is excellent. This will prevent 
any of the metal work coming into 
contact with the wooden base 
board, which of course is not such 
a good insulator as the ebonite 
itself. 

As all.the wiring is to be "above 
board," it is necessary that the 
wire shall be attached to. the various 
points 'abo11e this ebonite panel. 
To achieve this you have a choice 
of two methods ; you can, if vou 
wish, as I have done, use small 
soldering lugs underneath each of 
the valve sockets, grid-leads, clips 
and metal screws on the panel, 
or you may use a method which 
occurs to me as simpler for the 
uninitiated, by which the valve 
sockets have a washer and one of 
the locking nuts abo1•e the panel, 
and an additional washer with 
another locking nut below. The 
wires can then be screwed between 

The rear uj the instrument showing aerial coil on right, two coil-holders on left and tenninal board. 
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the washer and the under portion 
of tlie valve socket without the 
necessity of intricate soldering 
work. A similar procedure can be 
adopted in the case of the grid­
leak clips and the screws on the 
right. 

There are two components in 
this set to which I would like 
to make particular reference. First 
of alt we have a new socket 
for the plug-in coil. In my last 
article I referred to the fact that, 
as far as I knew,no manufacturer 
was marketing a good socket which 
could be used for panel mounting. 
On publication of the article I 
received a courteous letter from 
Messrs. Watson, Jones and Co., 
who enclosed for my inspection 
a socket which they have designed 
and are marketing for panel 
mounting. I have therefore used 
it on this set and find it quite good 
for the purpose. It consists of an 
ebonite block carrying the pin and 
socket for the plug-in coil, con­
nection with which is made by 
terminals with milled heads pro­
jecting from the sides of the ebonite. 
From the underside of the socket 
projects' a threaded screw, which 
pan be passed through a hole in 
the panel and secured on the other 
side by a suitable nut; this holds 
the socket firmly in pliJ:~e 011 tpe 
panel. If desired, it can be 
mounted, as in this ca,-e, on wood, 
without any loss of insulation, as no 
electrical contact is made with the 
wood. This fitment is quite useful 
and should have a ready sale. 

The other components to which I 
particularly wish to refer this 
month ani the filament resistances. 
The " board " method of making 
up sets is proving very popular 
and is likely to increase in popular­
ity as time goes on, particularly 
among experimenters who evolve 
new .cifcmts. Now . several, or 
rather many, British manufac­
t'urers market excellent filament 
resistances for panel mounting, and 
severai ·of them are all that could 
be desired. I find, however, that 
with very few, and rather expen­
sive, exceptions no m.anufacturer 
markets a good filament resistance 
which can be screwed· down to a 
base board and connected up 
easily to the valve without any 
loss of insulation. Why such re­
sfstances are not made in England 
is rather a mystery, as practically 
every American manufacturer 
makes them a standard part of his 
equipment. The .. two filament 

resistances used on tliis set are of 
American manufacture, and al­
though I dislike using foreign 
parts for the construction of these 
sets, I have been unable to find any 
British equivalent. These resist­
ances are so made that they can be 
mounted either on ·the base board 
as shown, or on the back of an 
ebonite panel to be controlled from 
the front. It will thus be seen 
that, in addition to having all of 
the advantages of the standard 
British type, they can also be used 
for board mounted sets such as 
this. If any Britishmanufacturer 
is marketing such devices, I shall 
be glad if he would inform me, 
so that in future I may use them 
on any sets I may design. 

The fixed condenser across the 
high-tension battery is of .or 
microfarad and is of the Dubilier 
metal case type No. 577· A 
Mansbridge condenser of, say, ·3 
microfarad can be used across 
these terminals just as w:ell. The 
fixed condenser across the secondary 
of the intervalve transformer is 
.. oor microfarad, fllld the grid­
condenser .which lies immediately 
.behind tlie grid,leak is .ooo3 
microfarad. It should be par­
ticularfy noticed that the OP 
terminal is connected to ·the two­
coil holder flexible leads, and the 
OS terminal is connected direct to 
the aerial tuning condenser and 
aerial coil as shown. If the OP 
and OS tenninals are not con­
nected in this way the set> may 
howl and give indifferent results 
in signal strength. 

The intervalve transformer 
actually used in this set is. the new 
Ferranti pattern, which I find quite 
g9od. The fixed condensers, grido 
leak and variable condensers are all 
of standard pattern. The two­
coil holder, which screws to the base 
board and carries' . an extension 
handle, was obtained from Messrs. 
Leslie Mo.Mi:chael, Ltd. I mtmtioo 
this fact as not all two-coil holders 
are suitable for use in the position 
shown. Many of them, whilst 
excel.lent for mounting mn the side 
of an instrument, cannot be 
mounted on a base board, as is 
done in this case. In order that a 
two-coil may be fixed to a base 
board in this manner it is neces~a: y 
that there should be no projecting 
knobs to keep the back of the 
holder away from the board, and 
there should be some means of 
adjusting the stiffness of the move­
ment so that the weight of the 
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coils wm ~ot: cause .the movable 
coi1 to fa11 dqwn by its own weight. 
The particular two--coil used meet;:; 
these reqwrements, and the pro­
jectiug handJ.e enables adjustmeu.t 
to be made with case and delicacy. 

The general disposition of the 
parts will be dearly seen from the 
photograph reproduced with this 
article. The general arrangements 
should be carefully followed. or the 
results may not be satisfactory. 
If the reader is unable to obta n 
suitable filament resistances f-or 
mounting in the manner shown, 
it is quite a simple matter to utilise 
the ordinary type of panel mounting 
resistance by mounting two of these 
on a strip of thin wood, which can 
be held awav from the main has.e 
board by two thicker .strips at eacb. 
end. Of course, the efficiency will 
be just as high, but such an 
arrangement rather spoils the idea 
of making all the wirmg perfectly 
visible from start to iinish. The 
only holes that need to be cmt 
in the base board are those be­
neath the valve .socket, grid-leak 
clips, etc., and one hole for the 
projecting pin of the socket for 
the.· coil holder. The fixed. con­
densers can be secured to the base 
board either with glue or, if they 
are not fitted into wooden boxes, 
by an:Y: .. other suitable means. 
It is, of course, a simple matter to 
screw the' boxes to the base board 
by passing a wood. screw through 
the wood from the back, but the 
'glue method is quite good enough, 
as it is only necessary to secure 
the boxes in place and'no strain is 
placed upon them. Seccotine, Croi:d 
or one of the other cold glues will 
smt quite well. 

Tlle, 1111llCthod of wiring up will 
be qmte apparent from the photo­
graphs, and it is not necessary. in 
the c eir~ances t.o, reproduce a 
wiring ~gxamn. All wires should 
be. well ~d, and the appearance 
of the 'set will be. enhanced . if 
right~angled turns are made in the 
wire. F'Of the set in question 
I have used square section wi;re, 
which is Yery neat; lm.t as this wire 
is not ·very . readily obtain­
able, round section wire, provided 
it is thick enough, is just as good, 
and is perhaps a little easier 'to 
use. Where possible a good sound 
soldered connection should be made. 
V.ihere one wire has to join another, 
one of the wires should be bent so 
as to run parallel with the other 
wire for about"t in. When this is 
done1 and. the two wires are held 
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together, it is a simple matter to may possibly nn<l tbat in some Starting from the left (condensers in 
run a little solder between them cases the leak can be omitted front) and looking down on the set, 
and make a secure joint. As usual, without disadvantage. the terminals are as follows :-(1) 
the ends of all screws which have I do not intend to deal here Aerial, earth, low tension negative, 
to be soldered should be rubbed with the interesting theoretical low-tension positive, loud-speaker. 
bright with a smooth file and tinned aspect of the ST 75, as Mr. Scott- (2) high- tension negative, high­
before soldering the wires in place. Taggart himself has recently dealt tension positive. The high- tension 
It will perhaps be found a little with it in Wireless We!'kly, but it negative is connected to the low­
difficult to use the small soldering should be pointed out that one of tension positive in this set, as in 
lugs underneath the valve sockets, its interesting peculiarities is the all other MoDERN WIRELEss sets. 
as the space is rather limited; but fact that the loud-speaker is placed Those readers who do not wish 
if the lugs are well tinned first of immediately after the plate of the to use this " above-board " method 
all and made to carry a small first valve and not in the usual of wiring will find it quite a simple 
drop of solder, the connecting part of the circuit. For this matter to modify the set so as to 
wires can be joined by pressure reason it is not practicable to use use the method of wiring illus­
with a good hot soldering iron high-resistance telephones con- trated in my article on the ST roo 
without softening the ebonite be- nected to the terminals which are in last month's MoDERN WIRELESS. 
neath. For those readers who wish used for the loud-speaker, but it is When doing this the terminal 
to make a particularly good job of quite simple to use a tlclephone board at the ba.:k c'ln be arranged 
the set it is so as to screw 
recommended that flat on the base 
temporary wiring board (there is 
be fitted so as to tJ plenty of room), 
gauge the size of and, of course, it 
the connecting will be necessary 
wire, and then new to drill holes be-
connecting wires neath each of the 
fitted symmetri- terminal screws. 
cally afterwards. The holes which 

Owing to the are drilled for 
fact that the leads the screws of the 
of the moving valve sockets will 
socket of the two- also · serve for 
coil holder are ~'J under- board wir-
constantly mov- ing, and other 
in g, it is not BJ , modifications are 
possible to use '-----"--o.--Jr--Hjlf · ·--- -lli ob vi o us. With 
stiff wire forthese 

0 
_ under-board wir-

connections. For - 8 • ing the set will, 
this reason flexible of course, look a 
leads (two separate _l:::-111~-----ff-_..---------'---' little neater, and 
lengths of single -:;;;::- "' where the reader 
electric lighting · £ is desirous of using 
flex) have been the set for his 
taken from the own interests only 
terminal screws of The ST 75 circuit as published by Mr. ]. Scott-Taggart, F.Inst.P., and does not de-
the moving socket in "Wireless Weekly." In the present s_et the c_ondenser C3 is made sire to show it 
to two stiff wires fixed, and a Ioo,ooo ohm, reststance zs added, frequent 1 y to 
which are made toterminateatthe transformer and low-resistance other people, it is perhaps the 
screws on the right side of the valve telephones in this manner. If it better method. However, I have 
panel. The flexible leads can easily is desired to obtain greater strength, taken the opportunity of describing 
be soldered to the points as shown, it is only necessary to attach any above-board wiring in detaiL so 
thus keeping the wiring quite neat ordinary note magnifier to the loud- that any reader of this magazine 
and efficient. When first made up speaker terminals. The loud- who cares to apply the method 
no resistance was used for stabilis- speaker can then be run off to any other set he may build will 
ing and quite good results were the output terminals of the note find all the necessary details avail·· 
obtained, but the set was found magnifier. It is important that able. 
to be far more stabled if a resist- no shunting condenser be placed 
ance was connected between the across these terminals, either when 
grid and the filament in the manner using the loud-speaker direct from 
shown in the article on the ST roo the set or when using an additional 
set. The So,ooo ohm resistance note magnifier. In dual ampli­
which I have used in this set is not fication sets one cannot follow 
shown in the photograph, but can the usual rules, and it is important 
be connected between the left-hand to follow exactly the instructions 
terminal of the aerial tuning con- given. 
denser and the cross wire which \Vhen connecting up batteries, 
joins the two inner valve sockets etc., the following arrangement of 
on the valve socket panel. Readers the terminals should be noted. 

Operation of the Set 
One advantage of the ST 75 is 

that although reaction is used to 
the fullest .advantage, it is on to 
the tuned anode coil and not 
directly on to the aerial. The set 
seems to work quite well with any 
of the well-known makes of valves, 
and I have found it advantageous 
to use about roo volts on the plates 
of the valves, although the set will 
work quite well with 6) or 70 volts. 
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~ THE BRITISH BROADCASTING CO.'S § 
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Chief Engineer of the British Broadcasting Company D n 
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T HE editor has asked me to make a short 
statement as to the position, policy, 
and possible future of the B.B.C. 

First, it is interesting to review the situation 
as it stands to-day. 

The crux of the matter appears to be that 
the views of two main sect1o:ns of the wireless 
community are not coincident ; the experi­
menter on the one hand vvishes to experiment, 
the ordinary buyer of a B.B.C. set wishes to 
enjoy the wireless concert as a concert, not 
a" a scientific feat. 

But again there are two types of experimenter, 
the genuine and old-established, and the 
pseudo experimenter who uses his self-given 
title as a means to an end. 

Let us first consider the position of the 
genuine experimenter, or" amateur," as he is 
sometimes called. 

At first it might appear that he has been 
badly treated. He, and he alone, brought 
about broadcasting. With petitions and 
propaganda he bombarded the authorities 
until the \Vrittle transmissions were started 
(ro minutes telephony a week was the original 
grant). The Writtle transmissions heralded 
the B.B.C., and suddenly the amateur finds 
that the genii he has summoned up have 
become unruly, and may, he thinks, turn 
unkind at any moment. 

On behalf of the B.B.C. let me say once and 
for all that this company is kindly disposed 

THE STUDIO OF THE ASTORIA BROADCASTING STATION, NEW YORK, 
The microphone is suspended from a stand in the. middle of the picturJ. On the left is the cabinet conh1ining 

the speech amplifier. 
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towards the amate-ar, and more, the amateur 
now has facilities for experimenting greatly 
in excess of those he had formerly. 

I would put forward to your readers the 
suggestion that if they will concentrate on the 
question of the reproduction of really good 
quality of speech in their receivers rather than 
concentrating on ultra-sensitivity they will 
be going a long way towards appreciating 
broadcastir:.g in its proper aspect. 

Turning now to the pseudo experimenter, to 
the man, in fact, who sees no wayof listening­
in except by making his own set, we arrive at 
a very difficult situation. He probably tries 
to get a licence, fails, and does without. 

I sympathise with him; he would like to 
"listen-in." A simple way presents itself to 
him, and he avails himself of the opportunity. 

I would put it to all your readers who" don't 
see why they shouldn't," and who "couldn't 
afford a B.B.C. set," that they may see the 
fallacy of their arguments if they apply a 
simile. 

]ones likes motorir:g very much. Is this 
to say that because he has a most excellent 
opportunity of taking out someone else's car 
for a run he should do so ? The owner is 
away and " no one would know," and " he 
can't afford a car of his own," ancl" he doesn't 
see why he shouldn't." 

Surely the fallacy is obvious, and for the 
time being " listening-in " must be looked 
upon as a hobby which, like motoring, or 
photography, or the cult of the super-gramo­
phone, must be paid for. 

Lastly, it is unfortunate that the dishonest 
are also ignorant, and have the powef to upset 
our concerts by the illicit use of reaction. I 
appeal to their sense of fairness, and would 
ask them to realise that not only are they 
stealing property not theirs, they are also for 
their own selfish ends destroying other people's 
pleasure. 

The Post Office is, however, tryir.g to arrange 
matters to make it possible for all to listen-in 
while giving us fair revenue. 

The Revenue of the Company 
There has bee!} a good deal of misapprehen­

sion regarding the financial position of the 
British Broadcasting Company. It is assumed 
because certain large firms are associated with 
the company that it has endless wealth behind 
it, and that it can well afford to allow all and 
sundry to do what they like in the wireless 
world. 
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The British Broadcasting Company is not 
yeL in a satisfactory position financially; it 
has a capital of £roo,ooo divided into £I shares, 
and membership of the company is open to 
every bona-fide British manufacturer of wire­
less app3.ratus. Already hundreds of firms 
hwe applied for membership. It is estimated 
th1t the cost of equipment, installation and 
operation of each station w1ll be £zo,ooo per 
annum. Six stations are in operation, two 
more are contemplated. 

We have, as you know, two sources of 
revenue. We get half of the fee from each 
licence issued by the Post Office ; secondly, 
we receive approximately 10 per cent. of the 
wholesale selling prices of the sets which bear 
the B.B.C. stamp. 

We have been in existence long enough to 
know that our anticipJ.tions regarding revenue 
are a long way from being realised. There are 
a great many sets in existence for which the 
owners have not even a licence, and conse­
quently th0se people are listening-in to our 
programmes without payment of any kind. 
Further, we know from the manufacturers of 
wireless app3.ratus in the country that a vast 
number of sets h':l.ve been sold which are not 
of the approved type, and consequently which 
do not pay <;1:il.y revenue to the British Broad­
casting Company except 5s. a year, h:tlf .of 
the licence fee (if there is a licence). It.is a 
matter of conjecture, of course, as· to the 
exact number of illegal sets there andn exis­
tence, but in one district we have been informed 
on reliable auth0rity th<tt there are five illegal 
sets for every set bearing the B.B.C .. stamp. 
I should not go so far as to maintain that this 
percentage is general through0ut Great Britain, 
but I am on safe ground in making the state­
ment th'lt the number of non-RB.C. sets in 
existence, for the construction of which no 
experimental licence was obtained, is far in 
excess of the number of genuine listeners-in. 

I do not, of course, wish to raise a cry of 
p:mic. The British Broadcasting .COmpany 
is bound to continue discharging i~s function, 
but the financial position is such thati( will 
not be possible for us to give ooncerts:ofthe 
standard which we desire for the success of 
broadcasting, unless matters considerably 
improve. 

Pro~rammes 

As regHds actual programmes, we can 
maintain, I think truly, that we have given 
you excellence and variety. If our financial 
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position improves, and we can obtain a revenue 
n proportion to the numbers of those who are 
enjoying our shows, then, and then only, will 
we be able to improve the quality of our 
programmes; we are naturally not inclined 
to be satisfied ; we want to get better and 
better. 

Technical Problems 

One of our chief aims and objects i.s to make 
reproduction perfect. We are slowly improving 
our quality, but I would point out to many that 
nothing destroys our prestige more than the 
actions of certain people who give demonstra­
tions with crude apparatus crudely handled. 
Anyone with the slightest sense can receive 
;omething from a broadcasting station ; it 
.requires considerable skill to get the quality 
really good. Thus, although again we may 
radiate perfect quality transmissions, these 
may be ruined by ignorance on the part of the 
pseudo experimenter, who knows nothing of 
the subject really. 

We are tackling the problems of interference 
in a very serious spirit, and though it may be 
some time before we cure it entirely, we still 
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shall try our utmost to mitigate the nuisance 
that is spoiling so many of our transmissions. 

Possible Future 

If we have full public support there is no 
end to the possibilities o£ broadcasting. 

We have not started on half the schemes we 
have in mind, it being difficult enough to 
keep things running at the moment. 

By broadcasting grand opera from the 
actual theatre in which the performances were 
taking place we have shown that in Great 
Britain we are at least as far advanced on the 
technical side of broadcasting as they are in 
America. The possibilities of broadcasting 
are limitless. \Ve hope to have permanent 
cables laid down to all sorts of places. There. 
is a public demand for the broadcasting of 
certain public functions. There ·are many 
great events pending of world-\vide interest 
and we should like to broadcast them, but it 
must always be understood that we cannot 
'ourselves make the final decision in these 
matters. For example, we made strenuous efforts 
to broadcast the King's Speech, but for some 
reason unknown to us permission was refuseo .. 

BROADCASTING SHAKESPEARE. 

An excellent performance of "The llferchant of Venice " was recently broadcast from zLO. The cast for t/.e 
occasion is shown above. Standing (left to right) : Captain Cecil A. Lewis (Prologue), Mr. R. F. Palm er 
(Solanio), Seated (left to right): Miss Phyllis Thomas (]essica), 1\!Ir. Gerald Lawrence (Shylock), Mr. Leslie 

Winter (Nerissa), Miss Cathleen Nesbitt (Portia). 
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§ UNDESIRABLE NOISES IN VALVE RECEIVERS ~ 
§ AND THEIR PREVENTION 8 
8 By JOHN SCOTT-T AGGART, FJnst.P. 8 
0 0 
0 This month's article on valves should prove helpful to those who 0 
8 experimce unpleasant howls and other noises in their receit•ers. 8 
0 0 
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A SET which cannot be made to 
howl or produce other undesir­
able noises is either well 

designed or badly designed ; anyone 
can get rid of 99 per rent. of the 
howls, ·clicks and buzzes which are 
sometimes experienced on a valve 
set by rendering it insensitive. It is 
nearly always possible to obtain a 
background of silence by reducing 
the sensitiveness of the apparatus, 
by reducing, for example, the high­
tension voltage or filament current. 
This is, however, a very weak effort 
towards solving the problem of noisy 
receiving circuits. To decrease the 
filament current or high-tension voltage 
may be a wise step in some cases, 
but more often it has the effect of 
decreasing the noise by decreasing 
both noise and signal equally, and 
thus-since the signal is usually much 
the stronger--eliminating the noise. 

Classification of Noises 

Noises in valve receiving circuits 
fnll into retnarkablv diverse cate­
gories. \'l'c have growls, ticks, hisses, 
steady grumblings, crackling noises 
at irregular intervals, fizzling dfect~, 
crashes, the beautifully regular whist­
lings, hoots and yelps ; the yelps are 
the worst. 

Nevertheless, however noisy a set 
may be, however persistent the un­
desirable musical efforts, it must be 
remembered that valves onlv howl 
when something unpleasant ·is hap­
pening, and it is lucky for us that 
when they howl they do so at a 
frequency which may be heard. If 
the" noises" made bvvalvesoceurred 
above the audible limit, they would 
be much harder to diagnose. You 
must not imagine, however, that all 
nois:s, if they may be so called, are 
audiUe, or that, if they are inaudible, 
they are innocuous. A silent " noise " 
is the worst to deal with ; it distorts 
speech, makes spark signals hoarse 
and irregular, and other unpleasant 
efft~ets result. 

\Ve will, however, confine our­
selves in this article to a consideration 
of audible noises and their prevention. 

I propose to place the ('auses of 
noises into four se~:-'tions :-

1. Those due to faults in the actual 
receiving apparatus. 

2. Noises caused by microphonic 
effects. 

3. Tbose due to low-frequency oscil-
lation. ' 

4. Buzzing noises due to inter· 
mittent high-frequency oscillation. 

The noises in the first category 
are probably the most common ; 
you will know what I mean when I 
say that it is the kind of noise which 
at demonstrations is attributed to 
atmospherics. These noises are of a 
crackling variety and are usually 
no fault of the circuit, but of the 
batteries. High-tension batteries are 
prone to troubles which cause inter­
mittent clicks and crackle~ in the 
telephone receivers or loud-speaker. 
The high-tension battery consis:s of 
dozens of little cells, each of which 
has to be in good health if the high­
tension battery is to be silent. It is 
only necessary for one of these little 
c.clls to become run-down, polarised 
or affected in anv other wav for the 
whole battery to' suffer. There will 
be slight fluctuations in the E.M.F. 
of the cell, and, therefore, in the 
E.l\I.F. of the whole batterv, and 
these slight fluctuations will be. ampli-
1\ed by the, valves, particularly if 
there arc stages of low-frequency 
amplification. The slightest fluctua­
tion of the current in the anode circuit 
of the first low-frequency amplifying 
valve or the dcteetor valve will result 
in loud crackles at the end. · 

There seem~ to be only one simple 
method of te~ting if the fault is in 
the high-tension battery, and that" is 
to try another battery. This most. 
effective substitution method of dis­
covering a fault practically means a 
duplication of the apparatus in one's 
possession, and there is no really 
effective alternative speedy metho:l. 
Oae can test out each section of 
the high-~ension battery with a 
voltmeter, and if there is a faulty 
section short-circuit it, but this 
is not infallible. I would suggest 
that the best thing to do is to try 
just one section of the high-tension 
battery, and note if crackling is 
obtained with each section. If the 
set is quite silent up to, say, 45 volts, 
and then becomes noisy on 60 volts, 
it seem::; a fairly clear indication that 
the high-tension battery is faulty 
between 45 and 60 volts, and it may 
be necessary to short-circuit this 
portion. Before doing anything 
drastic, however, a cure in the form 

of a large capacity condenser may 
be tried. This condenser may be a 
lpF. Mansbridge fixed condenser. 
This type of condenser is economical 
to buy and is frequently sold in 
0.5p F sizes, two of them bein.,. 
therefore connected in J>arallel. Tni~ 
hrge condenser is <•onnected across 
the terminals of the high-tension 
battery. The condenser can never 
do any harm, and it will often do 
a great deal of good. Not only w;Jl 
it tend to stop the noises due to a 
slightly faulty high-tension battery 
but it will also help to lessen som~ 
of the other noises, whieh we will 
eonsid(lr later on. The effect of the 
large condenser is to steady the 
voltage of the high-tension battery. 
'l'hc condenser is, in fact, a reservoir 
condenser, and may he compared to 
a water reservoir from which a town 
:;upply is taken ; any fluctuations 
in the rainfall will not affeet the 
steady flow of water from the reservoir 
to the town. In the same way, the 
eonden~cr, as it were, absorbs all the 
little fluetuations of the E.lVI.F. in 
the high-t,~risiori battery. 

'l'flc high-tension 'battery, however, 
rn'lY he quite inn<;>ccnt, alt!wugh I 
must admit that high-tension batteries 
as a elass arc ahvays to be looked 
upon with suspicion. 

The next plaee to look: for trouble 
is the accumulator ; this shoit!d be 
fully charged and of good make; 
a,eeumulators are usually the most 
innocent elements in a wireless re­
ceiver.· 'fhey are leavy 11nd solid, 
and suspicion rarely , atta<'hes to 
them. . r have, however, known 
cases where irregular discharging of 
an accumulator has given rise to 
noises, nnd this has fl'equenUy been 
due to a collection of gas on the 
plates. A larger accumulator is less 
likely to give trouble than a smaller 
one, but it is just as well to be on the 
look out for trouble, in this direction. 
In both the cases of an accumulator 
and of the high-tension battery 
noisiness oflcn becomes worsQ nfter 
the set has been in operation for some 
time. 

If the set is, silent to commence with 
and get'> noisier as time goes on, this 
is almost a certain sign. that either the 
high-tension battery or accumulator 
is at fault. In the latter case, very 
little can be done to remedy the fault. 
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If an accumulator discharges irre­
gularly, buy a new one. Temporary 
relief may sometimes be obtained 
by shaking the accumulator. 

After the high-tension battery, 
the next component with a bad 
reputation is u ·variable grid leak. 
Ordinary grirl leaks of uncertain 
make are bad enough, hut variable 
grid leaks arc ten times worse. I 
have met with good-quality variaLlc 
grid leaks, Lut most of them are 
too variable. To test whether it is 
the grid leak which is causing the 
trouble, replace it by one of known 
reliahility, or, if it is possible to do so 
witi10ut damage, short-circuit the 
grid leak altogether. If the c,raeklin~ 
noise stops, the trouble obviously 
does not lie in the high-ter>sion 
battery or filament accumulator ; 
it is Jimctically certain that the grid 
leak is at fault. Grid leaks using 
pencil lines on ebonite arc the worse 
offenders. I would never advise 
anyone to buy a nameless grid leak. 

Bad contacts arc 

A general cause of noises is faulty 
insulation of the apparatus ; a certain 
amount of the ebonite on the market 
is of poor insulation and allows 
kakage across its surface. This may 
be particularly troublesome in a 
valve holder. 

Microphonic Noises. 
1\Iicrophonic noises are frequently 

obtained in wireless receivers. These 
noises are generally due to vibration 
causing the grid of the valve to 
rattle slightly, the result being a 
variation of the anode current. The 
same effect may be obtained by tappii1g 
a valve. This mierophonie effect 
can be readily· eliminated. The set 
may be mounted on rubber feet or, 
better still, on a piece of rubber 
sponge. When a crystal is being 
nsed in conjunction with valves, 
mierophonic noises are often caused 
through vibration varying the pressure 
on the cryc,tal. This is particulHrly 
likely to occur if the pre~sure 

inside the valve itself; lhis coupling 
is due to the small condenser formed 
by the grid nnd anode of the valve, 
and also to the leads going to these 
electrodes. :\Iorcovcr, it is diflicult, 
in most cases, to avoid a certain 
amount of magnetic coupling between 
the inductances in the grid and anode 
eireuits. 

In all circuits using valves which 
act as high-frequency amplifiers, self­
oseillation is likely to be set up. Once 
the valve is oscillating, squeals and 
howls are inevitable. The reason 
for this is that, although, while the 
valve is oscillating at high-frequency 
and no signals are coming in, no noise 
is heard, yet when neighbouring sets 
arc also oscillating, or when one is 
listening-in to broadcasting, the two 
sets of currents interfere witn each 
other, producing beats which arc 
rectified by the receiver and produce 
the howling noises heard. 

Whenever two sets of alternating 
currents arc made to combine, a 

third resultant cur­
r--------------r--------------------, 
I I ' 
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I 
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responsible for 
many of the crack­
ling noises heard 
in valve receivers. 
Sec that all the 
valves fit tightly 
in their soek<,ts ; 
~cpnrate the prongs 
a little with n pen· 
J,nife so that they 
mak;e a tight fit in 
the sockets Coil. 
holders and plug-in 
coils arc apt to pro­
duce loud clicks 
more often than 
crackling noises ; 
here, again, the 
pins should be 
scraped and care 

Fig. I.-The dotted lines show the connections which frequently minimise or 
eliminate undesirable noises in valve receivers. 

rent is produced. 
If the two sets 
of currents have 
cxactlv the same 
frequc;wy, the ro­
sultant current, due 
to the mixing of 
the two separate 
currents, will be 
an alternating one, 
still of the same 
frequency, but 
having a stren1,>th 
of or magnitude 
depending u p on 
special circum­
stances. If, how­
ever, the two alter­
nating currents 
have a different 

should be taken that they make gocd 
firm contact with their respective 
so.ckets. 

Variable condensers arc apt to 
cause cradding noises due to plates 
touching or due to the scraping of the 
moving part on a metallic dial, 

Here, again, the noises are produced 
<'hicfly when the variable condenser 
is moved, and thi9 is sufficient in· 
dication of where the trouble lies. 
The condenser usually gives very 
little trouble, if of reputable make, 
but the rossibility of the fault in 
the condenser should not be over­
looked. In most condensers the 
('OJmection to the moving vanes is 
unreliable. 

Inter-valve transformers are re· 
svonsiblc for a good many of the 
noises in the valve receiver ; faulty 
insulation of the windings will account 
not only for crackling noises, but also 
fizzling noises. The transformers, 
ho\V':ino:'. ,,hould not be forthwith 
du nged ml£ss one is certain of the 
tw•'ble.. there are other possible 
S(ltU~ ei' the noises, · 

between the two erystal electrodes 
is light. As heavy n pressure as 
possible without . sacrificing signal 
strength should be used, 

Noises Due to Heterodyning. 

Probably the most common trouble 
which the beginner experiences is 
the howling due to his set oscillating. 
A valve will oscillate or generate 
alternating currents of high-frequency 
whenever there is sufficient trans­
ference of high-frequency energy from 
the anode c:rcuit to the grid circuit. 
This transference of energy, as ex­
plained in a previous article on 
reaction, may be accomplished either 
intentionally br unintentionally. When 
it is done intentionally it ·is usual to 
have a reaction coil coupled to another 
inductance, usually in the grid circuit 
of the same or a preceding valve. 
This reaction, if made too tight, 
will cause the valve to oscillate of its 
own accord. Even though no direct 
coupling is effected, yet, nevertheless, 
self-oscillation may be set up, due 
to the inherent eapaehy coupling 

~go 

frequency, the resultant current will 
be an alternating one, but its 
magnitude will increase or decrease 
at regular intervals. There will 
be humps, or beats, occurring at 
a frequency which will equal the 
diff<>rcnce in frequency between the 
two interacting currents. Thus, if 
one S(t of current has a frequency 
of 1,000,000 and the other has a 
frequency of 1,001,000 the heats or 
inereases in the resultant current will 
occur at the rate of 1,000 per second. 
These beats, when detected by a 
wireless receiver, will give a musical 
note in the telephone receivers. 

The principle of the reception of 
continuous waves is the utilisation 
of local continuous oscillations gener· 
ated by a valve to combine with 
incoming oscillations. 

When receiving telephony signals, 
however, this interference effect is 
not wanted and eauses musical sounds 
which will vary in pitch according 
to the adjustment of the receiver. 
These musical notes, which arc given 
very different names in actual prae-
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tice, are simply caused by the locally given in previous articles in this windings of one of the transformers. 
generated oscillations interfering with series. In other words, try reversing the 
the carrier wave of the broadcasting leads to, say, the primary of one of 
station. The signals, of course, sent Low-frequency Oscillations. the transformers. If there was 
out from a broadcasting station are A form of interference which occurs formerly a slight reaction effect which 
continuous waves, the magnitude in receivers uqing more than one low· produced self-oscillation, reversing the 
of which is caused to vary up and frequency inter-valve transformer is leads should result in a slight reverse 
down by the speech or music being that due to low-frequency oscillations. reaction effect which should keep the 
transmitted. The carrier wave sets 'fhese arc due to unintentional and amplifier stable. There is no reason, 
up continuous oscillations in the undt>sired reaction effects taking place however, why a low-frequency ampli­
reeeiv<>r which, if alrt>ady oscillating from tht> anode cirt>uit of one valve fier should oscillate when a good 
at a frt>quency close to that of the to the grid drt>uit of the preceding quality of inter-valvt> transformer 
carrier wave, will t>ause the musit>al valve, or even to the grid drcuit is employed. 
notes which will interfere with the of the same valve. The effect is very Fixed condenser of .0002 ILF capacity 
reception of the music or speech. rarely noticed when only one low-fre- may be connected across the primaries 
These mu.~ical notes are really the quency amplifying valve is used, except or secondaries. One condenser 
undesired howls sometimes heard sometimes in the mse of dual amplifica- alone will stop self-oscillation. The 
on a receiver, and a variation of any tion or reflex circuits. \Vhen two connt>ction of 100,000 ohms resistances 
of the tuning adjustments of the valves are used as low-frequency ampli· across the secondary windings will 
receiver will vary the frequency of the fiers low-frequency oseillation not in- al•o frequently provide a remedy. 
local oscillations generated hy the frequently takes place, and as these In bad cases, relief may Pometimes 
receiver, and so vary the pitch of oscillations are usually of audible be obtained by connecting all the 
the howling noise. frequency they cause serious inter- iron cores together by means of a wire 

If then, when varying, say, ·your ference. This interference, however; which is coimected to the positive 
variable condenser, a whooping sound does not extend to neighbouring terminal of the high-tension battery 
is heard, or a chirp, ,---------------------....,..---. or to earth. 
when listening to The use of a large 
broadcasting, it is a condenser across the 
clear indication that high-tension battery 
one of your valves is alwavs to be re-
is oscillating. If commended, and this 
reaction is being condenser should 
used, the reaction have ·a capacity of 
should immediately not less than 1 ILl<'. 
be loosened by - A high-tension-
separating the two --;;;;;;-- ha tt e ry a I ways 
coils, until a varin- = posses:es a cer<a'n 
tion of the t>onden- ~ amount of internal 
ser fails to produce - resistance, and this is 
the previous noise. ~ particularly the case 

It may be that wh n the battery has 
even when no broad- been in use for some 
casting station is considerablettme. Ry 
working, a variation connecting a conden-
of the re c e i v j n g ser of large capacity 
condenser will cause across the high-ten-
a chirp to be heard. sion battery, we pro-
This is probably due Fig. z. A circuit in which howling is easily set up with different values vide a by-path, not 
to some other re- of grid condenser and leak. only for any high-
cciving station in the neighbourhood stations. A variation of the tuning frequency currents, but also for 
radiating feeble continuous waves with will not usually affect ih any way the low-frequency currents. The potential 
a set which, through carelessness or pitch of the note heard. differences set up across the high­
ignorance, is being allowed to oscillate. In dual amplification circuits, how- tension battery and condenser by 

If your set is at a·fixed adjustment, ever, and sometimes in more ordinary low-frequency currents will be negli­
and you hear, while listening to circuits, a tightening of the reaction gible, whereas, if no condenser were 
broadcasting, a distinct chirp which will cause the low-frequency portion employed, quite considerable potential 
Yaries in pitch, the trouble is caused of the circuit to oscillate. This differences would be set up across 
jn all likelihood by the waves emitted generally occurs when the high- the high-tension battery and might 
from a neighbouring ,oscillating re- frequency valves begin to oscillate, give rise to undesired and obscttte 
ceiver hetero(yaing, or combining, and the low-frequency 'alv .< follow reaction effects. 
with a carrier wave of the broad- suit. Intermittent Self-Oscillation 
casting station and producing the To prevent low-frequency oscillation A very common source of howling 
undesired beats. Nothing can be taking place there are several rules noises, buzzing and ticking is the 
done to prevent this, except a cmn- to be observed. In the first place, intermittent oscillation of a valve 
plaint to the neighbour, who usually the valves, acting as low-frequency at a high frequency. This intermittent 
cannot be definitely identified. amplifiers, shoitld operate about mid- oscillation is rarelv mentioned in 

It is as well to remember that if way along their characteristic curves. technical journals, ·and the noises 
when you vary your condenser or The transformers should be kept as heard are very often attributed to 
make some other adjustment in the widely separated as possible, but if other less guilty causes. 
reQeiver, a howl is produced, the boxed up in a set, the relative positions These noises are generally caused 

·chances are about ten to one that of the transformers should he varied by using grid condensers and grid 
yonr neighbours are hearing tlw same in order to find the position which leaks of.incorrcet value or by the use 
noise and having their reception causes least t>oupling between the of excessive reaction. Thev arc also 
completely spoiled. transformers. often due to disconnecti6ns or the use 

Self- oscillation may be prevented Low-frequency oscillation may of too small a value of a series con-
in various way'!, and details have been usually be prevented by reversing the denser in the aerial circuit. 
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The noises due to this cause \lre very 
SUsceptible to a Yariation of filament 
rurrent. It is often possible to vary 
them from one tick per second up 
I o a frequency of 5,000 per second. 
shnply by V!trying the filament rheo­
stat of the detector valve. 

The effects may be obtained readily 
hy using a grid-leak oJ too high a 
value, or by using no !,!rid-leak at all. 
It may also. be obtained by using 
a grid ·condenser of two or three 
times the usual capacity. V\"hen in a 
dctccto:r valYe we employ reaction, 
the valve will tend to oscillate, and it 
may actually do this with the result 
I hat the grid has impressed on it 
high - frequency oscillations which 
render the grid alternately positive 
and negative. V\'hen the grid become11 
positive it attracts electrons emitted 
from the filament, and these electrons 
go to the grid and accumulate on it, 
and on the side of the condenser 
aea-rest to the grid. Under .. ordinary 
conditions these electrons would leak 
away almost as rapidly as they accumu­
late, but if the leak has a high value 
the electrons keep on accumulating 
on the grid, each positive half-cycle 
of oscillating current impressed on 
the grid resulting in a further attraction 
of eleetrons. 

Owing to the rnpid nccumulation 
of electrons on the grid the latter 
becomes more and more negative 
and the operating point on the 
(hamcteristic curve of the Yah·e goes 
lou·er and lower. \'Vhen the reaction 
roupling has a merlium value, the 
valve oscillates most readily when 
operating at the middle point of its 
characteristic curve .. If the operating 
point is brought lower and lower" 
down the curve, the strength of 
the oscillations falls off, and a point 
is ultimately reached near the lower 
bend when the valve stops oscillating 
altogether. If, however, we lessen 
the negative potential on the grid 
whirh stops the oscillations, we can 
once again make the valve oscillate. 

Now when a grid condenser is used 
the grid becomes more and more 
negative, until its potential is suffi­
ciently negative to stop the valve 
oseillating. When the valve stops 
oscillating no more. electrons are 
attracted to the gnd, because no 
more positive half-cycles influence 
the grid and cause it to draw up 
electrons from the filament. The 
result is that the electrons have now 
time to leak away through the re­
sistance, and this they immediately 
rroceed to do. The leakage of electrons 
from the grid results in the grid 
potential becoming less negative, and 
when all the electrons have leaked off 
the grid, the latter would have a 
rotential of approximately zero volts. 
While the electrons are leaking off 
t.he grid and the grid side of the 
grid condenser, the valve is, as it were, 
having an opportunity to oscillate 
once more, and this it immediately 

proceE>rls to rlo when the negative 
potential on the grid has become 
smaller and th ~ representative point 
is higher up the curve. No sooner 
does the valve oscillate than the 
process of accumulating electrons 
on the grid once more begins, and this 
accumulation goes on until the grid 
is so negative that the valve stops 
oscillating. The electrons then leak 
off the grirl, and after a short interval 
of time the valve starts oscillating 
one.<> again. This process is repeated 
continuouslv, with the result that the 
valve oscillates usually for a fraction 
of a second, followed by a short 
interval, then oscillates again for a 
fraction of a second, and so on. 

The valve therefore oscillates inter­
-mittently at regular intervals, and 
every time it oscillates a drop of grid 
potential is raused, and therefore a 
reduction in the anorlc current, this 
reduction causing a click in the tele­
phone receivers. If the intermittent 
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Fig. 3.-Typical valve characteristics 
showing the straight portion of the curve 
on which amplifying valves should be 

worked. 

oscillations occur at, the rate of one 
per second, these relatively slow clicks 
arc heard in the telephone receivers. 
If, however, the intermittent oscilla­
tions take place at a rapid rate, 
a musiral note will be heard in the 
telephone receivers. This note 
might be made higher and higher by 
decreasing, for example, the grid 
leak resistance, and a point would 
finally be reached when the notes in 
the telephones became so high as to 
be practically inaudible. Shortly after 
this point the valve would be cscillating 
at a high frequency in the ordinary 
way. 

Variations in filament current 
will cause a large variation in 
the supply of electrons to the grid, 
and will therefore modifv the notes 
heard. The re1luction in "the filament 
(~urrent will usually result in a lowering 
of the note. 

This intermittent self-oscillation 
effect is often experienced when the 
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reaction coupling is made too tight 
in either a reaction receiver, or a 
continuous wave receiver. 

Knowing the causes, the remedy i9 
obvious. Do not use a grid condenser 
of larger value than about 0.'>003 f'F, 
and do not use a grid· lenk of much 
higher value than 2 megohrns. Do 
not increase the r<>action too much, 
aml do not use too low a value of 
filament current. The best advice 
that can be given if this intermittent 
oscillation effect is obtained is to use 
a lower value of grid leak. 

Conclusion 

These remarks cover, more or less, 
the whole field of valve noises, and 
it will be seen that the noises are 
really divided into two classes, the 
undesirable irregular crackling noises, 
and the regular musical noises. The 
latter are the most easily remedied, 
and there is no excuse for them to 
remain ; they are due to some form 
or other of self- oscillation. The 
intermittent and irregular noises, 
if not due to atmospherics, are caused 
by imperfectiom in the receiving 
components, and the suggested tests 
to find where the fault lies are re­
commended. 

DDDDDDDODODODDDOOOOOOO 
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The Service Company, Ltd .. of 273-
274. High Holhorn, senrl us a list of 
\Virclcss Apparatus, which contains 
particulars and prices of all the leading 
makes of Broadcast Receiver. Loud 
speakers, valves, telephones, and other 
accessories are also listed. Any wire­
less order to the value of £i'i and over 
can he supplied on this Company's 
deferred payment system, the terms for 
which arc quite reasonabl('. 

From the Sterling Telephone and 
Electric Co., Ltd., we have received 
an attractive little brochure entitled 
"Radio in Sumn1er Time," containing 
particulars of this Company's various 
receivers, loud speakers, etc., and a 
number of fascinating little sketches 
of" Wireless Out-of-Doors." 

The Sterling Telephone and Elcrtric 
Co.. Ltd., are also issuing a number 
of interesting leaflets referring to their 
nuious receivers and component parts. 
Leaflet No. 350 will interest those who 
have been reading of dual amplification 
receivers, for it describes the Sterling 
"Combined Vah'C and Crystal Receiv­
ing Set " for use with Broadcast 
License. This instrument has a valve 
which first arts as a high-frequency 
amplifier passing current to a crystal 
rectifier from which it is returned and 
re-amplified by the valve which now 
acts as a low-frequency amplifier. 
The same firm are issuing a leaflet 
describing their multiple connector for 
telephone head gear. 
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A Rude Shock 

W IRELESS is full of little 
surprises. A friend who is 
a beginner at the game has 

just run in trembling like a jelly to 
tell me that he got a nasty shock 
whilst listening to 2LO. Assuming 
d1at he had backed the second I 
offered my condolences and read 
him a neat little homily on the folly 
of starting-price betting, though 
secretly burning to ask what had 
won the 4.30. It transpired, how­
ever, that the shock was physical, 
not mental. It had arrived via 
the 'phones to his devoted head. 

All of us, I imagine, hav.e experi­
enced this alarming effect at times 
whilst using high res: stance 'phones 
on a fairly powerful set. The first 
time that it happened to me I 
thought I had been stricken by ·a 
thunderbolt, the who'e thing was 
so sudden, so alarming and so 
completely unexpected. I have 
said the first time, but my natural 
love of veracity impels me to 
confess that it was a'so the last, 
for I forthwith disposed of those 
'phones and invested in a trans­
former and a low resistance pair. 
One can get a really unpleasant 
jolt to the system from H.R.'phones 
when their insulation is bad, for 
the high tension battery may take 
it into its head to pass through 
yours. 

Atmospherics 

The other night when Nature 
was broadcasting to the top of her 
bent I wired a milliameter in 
series with the H.T. battery to see 
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what effect it had. The normal 
emission of the combined valves 
of the set was seven milliamperes. 
A really good crackle caused the 
needle to duck sharply to three or 
even less, and one particularly 
good one sent it down to within a 
hairbreadth of zero. I am told, 
though I haven't tried it, that if 
you put a sensitive galvanometer 
in series with the lead-in, strong 
atmospherics cause an almost in­
credible kick of the needle. Even 
a good voltmeter connected in the 
~ame way will cavort in the most 
astonishing manner. No wonder 
that we have not so far been able 
to devise any means of el'minating 
the crackles that accompany our 
receptions on these summer even­
ings. 

A SparkFiend 

The trouble with the wretched 
things is that they set our poor 
aerials vibrating at their own 
natural frequency by sheer shock. 
They are untuned, ergo no amount 
of condenser wangling will get 
rid of them. Much the same thing 
applies to some of t];:le amateur 
spark sets now in use. In the 
locality which has the doubtful 
honour of counting me as one of 
its inhabitants we have a fellow 
provided with a transmitting 
Ecence and a spark set. To do 
him justice he rarely chips in until 
the broadcasHng stations are silent. 
But at 10.30 pip emma he lets him­
self go, sending very ~lowly and 
very busily little messages to an 
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accomplice some distance away. 
I don't know the fellow, and cer­
tainly I bear h'm no private grudge. 
Hecansend .-. ----.-? 
or things of that sort until he is 
blue in the face for all that :r care, 
but I do wish that he would find 
some means of tuning his wretched 
blue-bottle to a decently narrow 
limit. As it is he is supposed to 
be working on the prescribed 
amateur wavelength ; yet if I tune, 
as is my wont before going to bed, 
to the shipping chatter I hear 

-. coming clean through 
some distant transmission that I 
have laboriously tuned in. He is with 
me if I tune down to the shortest 
waves; even on 2,ooo metres the 
man can still be heard sending his 
inane messages. He is a pest, a 
disturber of the peace, a troubler 
of the ether. Such a man ought 
not to be allowed to live. 

The Most Enthralling Wavelength 

To me 6oo metres is the most 
interesting of all the wavelengths. 
You are always certain of hearing 
something upon it no matter at 
what time of day or night you 
tune in. Until I tumbled to one 
point it was rather a source of 
worry. I used to employ GNF 
as my tuning standard. On cer­
tain nights he came in so strongly 
that I had to detune a little in 
order to avoid waking the sleeping 
household. Then I knew that all 
was well with mY. set. But there 
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were times when his signals seemed 
to have lost all their wonted power. 
Then in the days of one's inexperi­
ence one would reach hastily for 
screwdriver and pliers and indulge 
in an orgy of vivisection amongst 
the various panels. After half an 
hour or so of worried search one 
would find no fault anywhere. 
Why? Well,simplybecause there 
was none to be found. The North 
Foreland station has a little way 
of working at times on about half 
its normal power; a scurvy trick 
to play on the unsuspecting enthus­
iast who feels unhappy if he can 
detect the slightest falling off from 
the normal strength of 
his receptions. 

Always Something 
New 

On 6oo metres you 
never know what you 
are going to pick up. 
You mayhear nothing 
but the most ordinary 
of messages betwixt 
ship and ship, or ship 
and shore. You may 
test your linguistic 
abilities by taking 
down transmissions in 
almost any civilised 
language and after­
wards t r a n s I at i n g 
them. Little bits of 
comedy occasionally 
occur. A message I 
picked up a short time 
ago in German ran : 

back, and within a few moments 
the land stations were engaged in 
getting hold of other ships in the 
neighbourhood of the cripple and 
in sending them to her aid. A 
few short years ago such a ship 
would have had no means of com­
munication with anyone who could 
not see her rockets. Now she can 
send out her cry for help and feel 
sure it will be heard far and wide. 

The Voice of America 

One of the greatest surprises if 
you are new to 6oo metres will 
come in the form of a sudden burst 
ofiddy umpties that nearly shatters 

"Have been grievously 
sea-sick, darling, but 
am now eating we'l." 
Somet;mes one hears 
little but weather 
reports, or messages 
that such and such a 
ship has left port ; 
but the most dramatic 
moment of all is when 
for the first time you 
hear the S 0 S. Every 
big station is engaged 
for a second or two 
in shutting up all 
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ordinary transmission. The last 
time that I heard the S 0 S, silence 
was obtained in less than three­
quarters of a minute. One could 
not hear the distressed shipherself, 
but all that she sent out was relayed 
on by a West Country station. 

The Miracle of Wireless 
It is things of this kind that 

make one realise the great wonder 
of wireless. There was a vessel 
in difficulties miles away from land, 
yet her call for help was picked up, 
encouraging messages were sent 

the drums of your ears. This you 
may pretty safely put down to an 
American ship, for some of them 
use enormously powerful trans­
mitting gear, working no doubt on 
the principle that if you want to be 
heard you must speak up. Some 
of them drown all other stations 
when they are working, and what 
their input must be I have no 
idea-it must be something fainy 
useful. One that chipped in. the 
other day for a time was plainly 
audible and readable 200 yards 
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from the loudspeaker as I proved 
by leaving the window open and 
moving further and further away. 

Subdued Howling 

The fellow who used to howl 
loudly on broadcast receptions 
has now been more or less silenced 
by the torrent of abuse poured out 
upon his kind at meetings of wire­
less clubs, and by the stinging 
remarks on the subject that have 
appeared in l\IODERN WIRELESS 
and other papers. But there is 
still with us a criminal who in order 
to ge~ the last ounce of work out 
of his 'phones boosts up the reaction 

until his set is just 
short of the howling 
point. He does not 
actually howl, but his 
set is in mild oscilla­
tion, with the result 
that a ~1 his neighbours 
within a •considerable 
radius received an 
undercurrent of faint 
whistles or moans. 
This sort of thing is 
grossly unfair, for it 
absolutely ruins recep­
tion, and the worst of 
it is that everyone else 
on hearing those faint 
but offensive sounds 
suspects his own set 
and promptlyproceeds 
to make adjustments, 
with the result that 
he probably gets his 
apparatus into oscilla­
tion, at any rate for 
a time. The worst 
fellow of all is he 
who is never quite 
satisfied with his 
tuning. He sits before 
his set and is obsessed 
with the idea that he 
can make things just 
a little better. He is 
constantly fiddling 
with ,condensers, coup­
lings, rheostats and 
H.T. voltage, and his 

set- is always falling 
into oscillation, whose effects are 
passed on all round the district. 
It is a natural instinct, for we 
all want to have things at their 
best. But if you are one of the 
victims of the passion for making 
adjustments, do remember that 
you have neighbours. Once you 
have picked up a station with 
good signal strength be content 
to leave well alone, and don't 
be forever fiddling with the 
controls. 
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A SIMPLY MADE CRYSTAL RECEIVER. 
By D. 1'IIE1VLIS. 

An article of interest to those zc!w desire to construct 

GENERALLY speaking, when 
a prospective new member o£ 
the wireless fraternity first 

feels the call of the ether, the main 
consideration with him, or her, is 
cost. The very great advantage of 
the crystal set, of course, is that 
once it is installed there is nothing 
to pay for its upkeep. 

The crystal set about to be 

a neat and eJJicient cryst!ll rcccirer. 

Switch arms complete (z). 
Switch studs (21). 
Terminals (4). 
No. z6 gauge D.C.C. wire. 
Cardboard tube measuring 4 ins. 

long by 3!- ins. diameter. 

General Remark> 
The exact arrangement of the 

parts is not very imriortant, but the 

Fig. I.-The complete instrument. 

described has proved very efficient 
and the actual cost, to the writer, 
was I os. exclusive of the telephone 
receivers. 

Components Required 
Box with hinged lid and drop 

front. 
Crystal holder. 
Crystal (hertzite). 

number of turns, etc., on the 
coil should be adhered to. 
Any suitable box may be used. 
Fig. I is an illustration of the 
completed set. 

Fig. z shows a circuit diagram of 
the set and it will be seen that the 
coil Lz is separate from LI, but 
wound on the same tube. LI is 
tapped at every ten turns and 
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Lz is tapped at every turn 
for fine tuning. The two 
switches on top arc for titkin({ tap­
pings from two coils inside the box. 

Construction of the Set 
The Inductance Coil 

Fig. 3 shows the inductance coil. 
The cardboard former, measuring 
3 ~ins. diameter and 4 ins. long, was 
wound with 100 turns of No. z6 
g<mge double cotton covered copper 
wire ; tappings were taken at every 
ten turns for coarse tuning. It will 
be seen from the figure tl1at a 
further 9 turns of inductance arc 
wound on the cardboard tube, 
separated from the other winding 
b'( a distance of about ~ in. This 
Sl~<:oncl winding is tapped at every 
turn to enable finer tuning to be 
obtained. After the tappings were 
taken to the various studs, a brass 
strip was fastened to the back of the 
lid of the box and fixed to the 
underneath of the inductance coil 
as a means of supporting it. 

The Crystal Detector 
The crystal detector is shown in 

Fig. 4 and was purchased. It is 

4 

Fig. 2.-The circuit diagram. 
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so as to be in an easily accessible 
position for adjusting, besides pre­
senting a neat appearance. The 
second terminal of the crystal 

preferable to buy a holder with a 
glass casing to protect the crystal 
from dust. Wood's metal was 
uSed for fixing the crystal in t}1e cup 
and, although not always the best 
attacJ1ment for a crystal, it after­
wards proved to work extremely 
well. The holder was fixed to an 
ebonite strip and attached to the 
left-hand sije of the box inside. 

After all the necessary parts were 
obtained, the top of the box was 
carefully marked off to receive the 
switch arms and studs. This, a 

Fig. 3.-The inductance coil. 

first, may appear a delicate business, 
but the writer found that by 
marking off tJ1e positions on a piece 
of fairly stout notepaper, and 
laying it on top of the box, it was 
quite a simple matter to prick 
through all the ne-cessary drilling 
centres in their correct positions. 
An ordinary hand brace was used 
and the wood being thoroughly 
dried and seasoned, it was not 
found necessary to alter the box 
by putting an ebonite panel in, the 

Fig. 4.-The crystal detector. 

switch studs and arms being 
mounted on the top of the box itself. 

It was found advisable to slightly 
round off the top edges of the studs 
to ensure a smooth contact with 
the switch arm. The aerial and 
earth terminals were mounted on 
the lid of the box and the various 
tappings connected to their re­
spective studs, as shown in Fig. 6 
which shows the general wiring. 
In this figure the inductance is 

shown much smaller than it really 
is, for the sake of clearness. 

Two leads were taken from the 
aerial and earili terminals ; the 

Fig. s-Showing the mounting oj indw::tance tube, 
latter was connected to one of the detector, of course, was connected 
phone terminals, which was moun- to the remaining 'phone terminal. 

ted on the front of the box, and the Fig. I shows the set when corn­
former was connected to one of the pleted. To add to the appearance 
terminals of the crystal detector, of the set, it was thought an in­
which was mounted just inside the vestment would be made by visiting 
drop flap in the front of the box, the local railway station and stamp-

Fig: 6 -How the set is wired. 
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Fig. 7.-The compte:e ser wzth the jtap open. 

ing " Phones," " Aerial " and 
" Earth " labels on the name­
plate machines to be found there. 

Figs. 5 and 7 are photographs of 
the set showing in the first case 
how the coil is placed, and in the 
second case the view when the drop 
flap is lowered. 

Results 
The set has been tested on a small 

aerial about r z miles from the 
London Broadcasting Station, and 
is in continual use, giving excellent 
results. 

As will be seen from Fig. r, the 
set is very neat and compact in 
appearance, and one advantage over 
many broadcast receivers is the 
range of wavelengths, as this set 
was found to tune up to Croydon 
Aerodrome on 9::>0' metres quite 
well. 

A Correction. 
Owing to a slight defect in the 

block of Figure 2, page 458, o{ 
MODERN WIRELESS for July, the 
-wire connecting the central point 
of the lower half of Switch '' Q" to 
the bottom wire is not shown in 
the copies as printed. Without 
this wire the switch will not 
function in the way intended. 

gooOODOODOOOOODODOODOOOODDDDDODOOODOOODOOODOOOOOOOOODDDDDDDODOOOODDDQ§ 
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§ WOULD YOU LIKE THE POSITION ? § 
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A Difficult Job 

Would you like to be one of 
those respon.<;ible for broadcast 
programmes ? Personally there 
are many jobs involving real hard 
work that I would far rather have. 
In fact were you to offer me a 
princely salary (which is to say the 
least of it unlikely) to become one 
of them I would refuse incontin­
ently, preferring, like Horace of 
old, my country house and a life of 
comparative quiet. No matter 
what these unfortunates do they 
are for it. They receive a number 
of communications asking for a 
tghter and brighter programme. 

Obligingly they provide it. Next 
morning thousands of letters and 
postcards are received saying that 
no one wants to listen to that kind 
of tosh. With a stifled sigh they 
order round the W agner orchestra. 
Promptly they are told that no one 
likes high brow stuff. Lectures are 
asked for. They put them on, 
only to hear from all parts of the 
country that no one. wants them. 
Give them Shakespeare, and they 
clamour for musical comedy. Turn 
on musical.comedy, and they want 
something more serious. Those 
who listen in appear to have the 
idea that each of them should be 
able to appreciate and enjoy every 
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single item of the programme. 
This is, of course,absolutelyimpos­
sible, for what is one man's meat 
is another man's poison. " Don't 
shoot at the performer ; he is 
doing his i:lest," used to be the 
notice displayed in the saloons of 
Arizona in the wild, woolly and 
wet days. It might now be placed 
at the head of broadcast pro­
grammes published in the daily 
p7ess. We are all entertained by 
mnety per cent. of what our sets 
bring in when we tune to any 
broadcasting station's wavelength. 
It saves both current and temper 
to switch off if an item comes along 
that you do not like. R.W.H. 
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' 
A POWER AMPLIFIER 

JJy G. P •. KENDALL, B.Sc., Staff Editor. 

Much harm is being done to .the wireless ari by public dcmon~trations of " loud 
speaking" with overloaded and entirely unsuitable .equipment. In this article the 
writer explains very clearly why the distortion ·occurs and how an e:vcellent power 
ampl~fier can be built which will Teally do justice to the present excellm~ broadcasting. 

I T seems that there is some 
m1sapprehension on the part 
of many experimenters and 

listeners-in as to the true nature 
of what is known as " power " 
amplification. There appears to be 
a tendency to regard it as some­
thing mysterious in a box, which 
box is only to he obtained at a 
high price from certain of the firms 
which have spec;alised in sound 
reproduction on a large scale. 

Actuallv, of course, there is 
nothing mysterious in the process: 
it is si!nply low-frequency ampli­
fication carried out with apparatus 
designerl. to handle 
larger amounts 
of energy than the 
ordinary note mag­
nifier can deal with 
satisfactorily. Its 
use, as is fairly 
well known, is to 
provide compara­
tively large output 
currents for work­
ing loud-speakers 
in large rooms or 
halls, such large 
outputs be:.ng pro­
duced without the 
distortion which 
would result from 
over-loading an 
ordinary LF. am­
plifier to give a 
corresponding 
amount of power. 

In de>;igning an 
amplifier to carry 
considerable 
amounts of energy 
little departure 
from normal prac­
tice is entailed, the 
principal modifi­
cations being con­
cerned with the 
choice of suitable 
components tc 
carry the rela­
tively large 
currents. The 
intervalve trans-
formers, for 

example, must be of generous pro­
portions, and should be of a make 
guaranteed to carry considerable 
currents without over-heating, and 
to have withstood a testing pressure 
of at least 500 volts between the 
windings and between the windings 
and the core. 

The valves, however, are really 
the crux of the matter, for it is use­
less to expect to he able to handle 
large amounts of modulated energy 
with small or otherwise unsuitable 
valves. Quite considerable vari­
ations of potential may be applied 
to their grids and hence it is neces-

Fig. I.-The completed instrument. 

sary to ensure that their characteri s• 
tic curves have a straight portion 
of a sufficient length to prevent 
the operating point from travelling 
round the bend at top or bottom, 
which would produce distortion. 

It is, therefore, necessary to use 
valves having a large filament 
emission and correspondingly large 
plate current, give them an ade­
quately high plate voltage, and 
adjust their normal grid potentials 
to a point giving the greatest 
freedom from distortion. SuitaL!e 
valves are the Mullard P.A., the 
M.O. LSr, LSz, and LSJ, the 

ex-army "B" 
type, or any small 
transmitting 
valve. The actual 
value of plate 
voltage required 
will ob vi o us l y 
depend upon the 
valves, but will 
usually be between 
zoo and soo volts, 
while the grid 
potential will have 
a negative value 
of from 2 or 3 to 
50 volts. 

A further po:nt 
which must be 
taken into account 
when designing 
power amplifiers 
is the greater 
tendency of such 
instruments to self­
oscillation. Care 
must be taken to 
space out the 
transformers and 
separate thewiring 
as much as pos­
sible. The usual 
points, such as the 
spacing out of grid 
circuits from plate 
circuit wiring, re­
versal of winclings 
to give the best 
1·esults, 8nd so 
forth, sh, ,!le! be 
attended to most 



s~supul<Hls!y; 
remember that 
considerable cur­
rents will be 
flowing in the 
various leads, 
an d therefore 
inter- action 
effects will be 
more trouble­
some than in a 
low - frequency 
amplifier of ordi­
nary type. Fo· 
this reason it is 
usually well to 
limit power am­
plification to two 
stages, which w.ll 
give ample out­
put for all normal 
purposes. 
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different ty.pes of 
va:l.ves to be com­
pared and their 
relative merits 
de-termined with 
great ease. Both 
switches down: 
botl1 valves in 
circuit, giving 
two stages of am­
plification. It 
should be noted 
that the central 
po~itions of the 
switches are not 
used. 

The power am­
plifier described 
in this article 
has been carefu!l y 
designed with 
these points in 
mind, and pro­
vides a good ex­
ample of a suc­
cessful type. It 
is a useful in­
strt:ttnent, whose 
construction can 

Fig 2.-The back oj the panel before wiring up. 

The arrange­
ment :£or adju~t­
mcnt of grill 
potential con­
sists, as pre­
viously stated, 
of two wander. 
plugs and a 
double row oi · 
sockets. The~e 
sockets may be 
seen in a row 
across tl1e top 
of the panel in 
Fig. I. Number 
one pair of sock­
ets are con. 
nectecl to the 

be recommended to anyone desiring 
to possess a really good L.F. am­
plifier. If maxim urn output is not 
required ordinary R or similar hard 
valves can be used with about 100 
volts on the plates and;. 2 to~ 6 vo'lts 
on the grids, whereupon the in­
strument wiil function as a note­
magnifier of considerably more than 
average efficiency. 

Circuit 

A simplined circ11it is given in 
Fig. 5, from which it will be seen 
that a standard L.F. circuit is em­
ployed, with transformer coupli~g. 
Separate filament resistances. aml 
H.T. feeds (both desirable features) 
are provided for each valve; and a 
battery of small dry cells, B 3 , is 
included for the separate adjust~ 
ment of the potential of each grid 
by means of two wander-plugs and 
a. double row of sockets. 

The secondary windings are 
shunted by anode resistances, R 1 

and R 2, of 8o,ooo ohms each. The 
effect of these shunts is to flatten 
out the natural resonance peaks of 
the, windings and give much im­

. proved purity of reproduction. 
Their resist<rnce is not very critical, 

J:mt si11ce. t,hey. reduce ~ign<!-1 strengtP. 
·somewhat it is worth whileto ex­
periment with them a 11tt1~ and 

·determine the actua'l best value': 
.in.some cases 1bo,ooo ohins will be 
' found preferable, and in any case 
· the interchangeable pattern should 
·b.e used; so that they ca,Ii ahvays 
l:)e readily exchanged. 

_ Switching 
The switching of ti1C: amplifier iS: 

of a somewhat complicated nature, 
illd wol.Jld be unjustifiably so wer.e 
it not t)?.a.t it has been carefully 
work~d out to eJiminate obj.ectiorl.­
able effects. Dewar switches are 
used to bring tl1e valves intb cir­
cuit as required, and their function­
ing is as follows : Both switches np : 
Both valves cut out and the input 
terminals connected through to 
the output. Left hand switch down, 
fight hand switch up _t first -'vatve 
brought into cir<::uit, giving one 
stage of amplification. Left hand 
switch up, right hand switch down: 
second vilie brought into circuit, 
giving one stage of amplification as 
before, but by means of the other 
valve . 

This arrangement permits two 

negati·ve enrls of 
the filaments, number two pair 
to the negative ends of the frlament 
Jlesistance s, and the succeeding pairs 
to points along a hattery of dry 
.cells. 

Fig. '3.-A small 1Hullard transmitting 
valve, suitable for power amplijicat_ion. 

• 
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This grid battery (B 3 in the 
figure) may consist of a 36- or 
3o-volt tapped H.T. unit, a tapped 
1 5-volt strip unit, or a few small 
square separate cells, such as the 
Siemens " S·" size. These cells 
are clamped between two pieces of 
ebonite measuring 9 inches by 
3 inches and ilr inch thick, which 
are suspended by two pieces of 
2 B.A. threaded brass rod from 
the valve shelf. This should be 
made quite plain by the photo­
graphs (Figs. 2 and 4). 

Materials Required 
I Polished sloping front cabinet 
I Ebonite panel, 9 by 10 by 

j\- inch. 
2 L.F. transformers of good 

make (those seen in the p:boto­
graphs were supplied by Messrs. 
Hadio Instruments, Ltd.). 

2 I'ilament resistances. 
2 Dewar switches. 
2 valve sockets. 
2 So,ooo ohm resistanccs with 

clips. 
8 Brass terminals, preferably 

lacquered. 
I piece of ebonite, 9 by 4 by 1'!; 

incl1es. 
2 Pieces of ebonite, 9 by 3 by f6 

inches. 
18 Gibson sockets. 
z Gibson Plugs. 
Screws, zo gauge tinned copper­

wire for connections, Systoflex, 
etc. 

Panel 

A dimensioned drilling plan of 
the panel is given in Fig. 6, from 
wl1ich it will be seen that only 
eight terminals are actually neces-

~ ••:r§81 

Fig. 4.-The back of the panel after wiring u,'>, and with three grid ce!ls in position. 

sary, as against the twenty seen in 
Fig. I. The latter number was 
included in the case of the instru­
ment constructed by the writer in 
order to take various battery leads 
through the instrument to connect 
with other terminals upon a high­
frequency amplifier on its left. Of 
those shown in Fig. 6. I and 2 are 
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the input, 3 is LT-, 4 is LT+ and 
H-T, 5 is HT+ for the first valve, 
and 6 is HT+ for th.') second, while 
7 and 8 are the output. If desired 
four more terminals might be 
placed symmetrically upon the left­
hand side of the panel and con­
nected through to Nos. 3-6, in 
order that the batteries might be 
placed upon whichever side is most 
convenient. This modification 
would probably improve the ap­
pearance of the instrument. 

Valve Mounting 

The arrangement of the valves 
calls for some explanation, since 
it is of rather an unusual nature. 
They are carried upon a horizontal 
ebonite shelf, fitted to the back of 
the panel by means of two ebonite 
brackets in the manner shown in 
Fig. 7· The dimensions indicated 
in this diagram, of course, will only 
be correct in the case of a cabinet 
of the same make as that employed 
by the writer, which, by the way, 
is a standard size and can con­
sequently be obtained at a very 
reasonable figure. 

The valves are inserted through 
two holes of z! inches diameter, 
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4 .Inches apart, in the top of the 
cabinet, ~? <;>CCJlPY tp_e position 
shown in t.Il:~ 'I?:Qotdgr_aph (Fi~, :t). 
These ho!es are· de~i:rab;l1 'ft~~.he!l 
as to the1r ~dges by betng bushed 

' ' . ,,_, 

r 
4" m 
l 

4r 

~ 

Filament :ttesiStaaces 

· Sinci:; v<ilVeS:~f'LfilirTy ~e,size 
' may be used rt is: d'eSira~e 'that the 
. fi~ent resista~~s shOOl{f flel cap.. 

9" ----------

··m 
Fig. 6.-Pian of th:, panel (abov"') and the valve shelf (below), 

with large ebonite or erinoid rings 
of the section shown in Fig. 8. 

The valve shelf also carries the 
two shunt resistances, whose pos­
itions are clearly shown in Fi'g. 2. 

able of carrying at least an ampere 
each without elVer-heating. 

Tllose employed in tie set i:J:1us­
trated are 6f ·a. pattern. whose 
central kn€>b @perartes'" a vernier 

arrangement. Tilewriifer<Wniveried 
this' latter device in1!o' a smrple €!.#­
-and-off switch, so that the 1ldament 
current of each valve can be cut off 
without arterin:g the setting of the 
rheostat: this is quite· a con:vea­
ience in using the set, 

Wirin~ 

The wiring of the amplifier should 
be done with some care, and all 
the connections should be well 
soldered. It should be mentioned 
i:n this latter connection that the 
leads to the shunt resistances 
should be soldered to the clips in 
which they are mounted, and not 
clirect to their end-caps ; this last 
method is often employed by over­
zealous persons, and may damage 
the resistances seriously. 

The connections may be made 
with No. 20 tinned copper wire, and 
in view of their complexity it is 
desirable that they should be sleeved 
with Systoflex or some similar 
insulating tubing. (Why cannot 
someone invent a really descriptive 
name for such tubing which shall 
not be a trade term ? In the 
States it is called Spaghetti, which 
is at least expressive.) A com­
plete circuit diagram is &tven in 
Fig. 9, by the aid of which the wiring 
vvill be performed q,nite easily. 

Operation of the Amplifier 

The instrument is, of course, 
quite a simple one to use, but a fe''' 
nt!ltes on its operation may assist its 
cGmstructors to get the best out of 
it. ' 

When it is used in conjunction 
with a set possessing several valves 
it is desirable to run it from a 
separate accumulator and a separate 
high-tension battery, since the 
demands whichitsl~rgevalvesmake 
upon tlie batteries are considerable, 
In the case of the high-tension 
battery the drain of receiving set 
plus power amplifier would be so 
heavy as to run the battery down 
Cfl!lick:J!y,. a:r;1(:}. also sometimes in­
troduce. ob~'ectionable inter-actions 
between the anode feeds of the 
various valves. 

Wheri,. the high tension battery 
is getting old the same inter-action 

Fig. 7.-Method of attaching valve shelf to panel with 
small ebonite angle-pieces. 

Fig. 8.-Erinoid bushing for valve holes. 

50 I 
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may take place between the two 
amplifying valves, and the usual 
remedy of IJLF condensers across the 
H.T. terminals should be applied. 

When the amplifier is connected 
::lirectly to a detector circuit without 

give very nearly as great am­
plification, with considerable econ­
omy of filament current and first 
cost. The second valve should in 
all cases be a power valve if the 
greatest possible volume and free-

Fig, 9.-Complete circuit diagram of the amplifier. 

the interposition of any note mag­
nifying valves it will not usually be 
necessary to use a power valve in 
the first stage. An R valve with 
So to qo volts on the plate will 

dom from distortion are to be 
obtained. 

The question of a suitable loud­
speaker to use with the amplifier 
is too wide a one to deal with ade-

IMPORTANT NOTICE. 
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quately here, but it is advisable to 
warn all possible users of the 
instrument that when supplied 
with fairly strong signals from the 
receiving set it is capable of giving 
an output much too powerful to 
operate one of the ordinary electro­
magnetic types of loud-speaker 
satisfactorily; the loud-speakerwill 
be over-loaded and bad distortion 
will inevitably result. The remedy 
lies in either the use of an electro­
dynamic loud-speaker, such as the 
Magnavox, or a judicious reduc­
tion in signal strength by slight 
de-tuning of the aerial circuit (not 
by the reduction of the filament cur­
rents, since this expedient intro­
duces distortion in the valve cir­
cuits). 

When making adjustments of the 
various voltages remember that 
they are all inter-dependent, in that 
when one has been altered it is 
necessary to. alter the others also 
before one can tell whether an im­
provement has or has not been 
effected. For example, if the plate 
voltage is raised by, say, .50 volts, 
there may be litHe or no increase 
in signal strength, but distortion 
may be introduced. If, however, 
filament current and negative grid 
bias be both increased proportion­
ately the expected improvement 
will appear. 

The September 1ssue of 
''MODERN WIRELESS" 

will be a Special 

''HOW-TO-MAKE" Number. 
Full particulars will be siven of HOW TO 
MAKE ALL KINDS OF RECEIVERS for 
the comin8 AUTUMN WIRELESS BOOM . • ORDER YOUR COPY IN ADVANCE! 
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ON several occa£ions recently the writer 
of these notes has been asked to 
examine crystal receiving sets which 

have not been giving good results. Nearly 
always the trouble has been entirely due 
to the " cat-whisker." Many receiving 
sets are fitted with cat-whiskers which 
are much too thick to give satisfactory 
results with crystals of the ordinary type, and 
in most cases the wire is of copper or brass, 
both very easily oxidisable metals. Now it is 
necessary that the contact of the wire on the 
crystal should always be quite clean and bright. 
If the metal is oxidised in any way, the oxide 
forms an insulating covering on the tip of wire, 
and good results cannot be obtained. For this 
reason I recommend all users of , crystal 
sets to fit gold wire cat~whiskers to their 
detectors. Such wires are now obtainable 
from any .reputable dealer at pdces ranging 
from fourpence to one shilling ; there is 
no need to delay fitting them on the 
grounds of expense. Not only are these wires 
of finer gauge than is usually fitted to 
detectors (this in itself is an advantage), 
but the non-oxidisable nature of the gold en­
sures the point remaining in good condition 
for far longer periods than would otherwise 
be the case. 

* * * 
What has become of the pre-war range of 

crystals which we " old-stagers " used so 
successfully? Silicon seems to have dis­
appeared almost entirely from the market, 
or at least is not generally :fitted nowadays. 
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Fused silicon proved a very good detector and 
maintained its sensitivity for long periods. The 
writer's impression is that it kept its 
adjustment for longer periods than either 
galena or any of the treated galena crystals 
which now masquerade under so many trade 
names. Some of us used to obtain excellent 
results by a contact between a piece of lead 
pencil and silicon, although the usual cat­
whisker wire serves almost as well. Good 
specimens of iron pyTites were frequently 
found to be very sensitive, and in pre-war 
times practically all of the French Government 
Stations were fitted with iron pyrites crystal 
detectors. An excellent brand of crystal of this 
nature used to be marketed under the name 
of " Ferron," and was particularly popular 
in the United States. It does not seem to be 
available now. 

* * * 
Many of the · popular crystals are very 

sensitive to the effects of heating, and 
therefore particular pains should be taken 
when mounting them. The standard method 
of mounting crystals is in " Wood's metal," 
an alloy containing lead, tin and bismuth. 
It is interesting to note that any 
increase in the proportion of bismuth 
reduces the melting point of a metal very 
considerably. Thus an alloy consisting of 
four parts of lead, four of tin and one of bismuth 
has a melting point of 320-degrees Fahrenheit, 
whereas one with eight parts of lead, four of 
tin and fifteen of bismuth melts at only 150 
degrees Fahrenheit, or much lower than the 
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boiling point of water. Unfortunately many 
of the soft solders sold as Wood's metal have 
far too high a melting point. Even wheD. the 
fusible metal melts at a low temperature 

· it is quite possible to overheat it. The best 
method of mounting crystals is to break off 
the right amount of Wood's metal to fill the 
crystal cup, and then to hold a hot soldering 
iron or poker against the outside of the metal 
cup until it is hot enough to melt the metal 
inside. Immediately the alloy melts the crystal 
should be pressed into it with the aid of a pair 
of tweezers, avoiding pressing the surface of the 
crystal with the fingers. Genuine Wood's metal 
will hold the crystal quite tightly when it is set 
and the temperature will net be high eno111gh 
to injure the crystal. As genuine Wood's 
metal is rather expensive and (l)rdinacy solder 
quite cheap, it is easy to understand that 
the higher melting point solders are often 
passed off on the unsuspecting wireless pur-
chaser as Wood's metal. · 

* * * 
When adjusting a crystal do not rub the 

wire contacts backwards and forwards across 
the surface to find the best point, but lift the 
wire and replace it every time it is necessary 
to move contact. This will avoid scratching 
the crystal surface and thus injuring its 
sensitivity. 

* * * 
One frequently hears the question "What 

is the best crystal to use for broadcast re­
ception ? " It is necessary to point out that 
there is no one crystal, or rather type of crystal, 
which can be unhesitatingly recommended 
throughout. So much depends upon the 
particular .specimen and the way it is used. 
Most of the crystals sold are good, but, as is 
evident from the first paragraph in this note, 
a badly adjusted or oxidised cat-whisker 
may easily give trouble and create a wrong 
impressio~ with the best of crystals. Some 
crystals seem to work best with a fairly firm 
contact of the cat-whisker, whilst others seem 
to need particularly light adjustment. Again, 
different parts of the same crystal may prove to 
need different adjustments .. Many crystals seem 
to work excellently not with one point, but 
with three or four points together, such as 
can be made by soldering several pieces of the 
fiJJ,e wire found in electric Iightii~g flex on to 
the end of. a thicker wire. The small brushes 
made in this way are easy to adjust and 
frequeutly improve reception. 

August, 1923 

High-resistance telephones always give the 
best results with crystal detectors, although 
when signals are strong it is quite possible 
to use low-resistance telephones of rzo ohms. 
The use of low-resistance telephones will do no 
harm whatever to the instrument, but low­
resistance and high-resistance telephones can­
not· be used together in parallel, .or the low­
tesistance telephones will take all of the 
signals and nothing will be heard in the other 
pa1r. If, however. they are j'Oined in series in 
the manner desuibed in the previous para­
graph, both pairs can be used together, although 
the effect will not be so satisfactory as if both 
of the pairs were of the same resistance. 

Long-distance re~ption with crystal de­
tectors is often announced in the daily paper, 
and whHenormaltyzs to 30 ll}lles seems about 
the limit of successful reception from a broad­
casting station with an ordinary aerial and 
the average crystal set, QCcasionally far 
greater distances than this are covered. In 
almost every case it Will be found that there 
is no special virtue in the tuner, and no magic 
crystal has been dismvered. Everything 
seems to depend on the particularlocality,and 
in cases where such admirable results are ob­
tained the substitution of other tuners and 
other crystals does not appreciably alter the 
result. There are of course many "dead" 
spots in this country, where for some reason or 
other it is extremely difficult to receive broad­
casting satisfactorily. But there are also 
several particularly " live " spots, to which 
very little reference has been made. In some 
parts of the country extraordinary good 
results seem to be obtainable from distant 
broadcasting stations, and very frequently one 
hears of cases where broadcasting has been 
received from station'S Ioo miles away on a 
simple crystal receiver. Of course, a good 
aerial makes a lot of difference, but in the dead 
spots the best of aerials seem to be practically 
use!ess. No full explanation has yet been 
found to cover these peculiarities, and scien­
tists have hardly accumulated sufficient data 
yet to investigate the matter thoroughly. 

* * * 
If you have a cat-whisker giving trouble, 

and which you suspect is oxidised, it is quite 
a simple matter to nip off the end of the wire­
with a pair of scissors and expose a new and 
~resh poirit. . If ·this does not immediately 
Improve matters the trouble can be looked for 
elsewhere, 
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A NEW HIGH-FREQUENCY AMPLIFYING 
SYSTEivl 

By JOHN SCOTT-T AGGART, F.Inst.P. 
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T.'ds article deeds with a method of high-frequency amplification which has been found 
t·ery effective in 1; rcventing self-oscillation bet'lcecn the valves, while maintaining an 

efficient degree of amplification for each valve. 

T HE essential principles of 
the method of high­
frequency amplification 

described b~low were explained in 
the June 27th issue of Wireless 
TV eekly. For the benefit of the 
few who do not read both periodi­
cals, it would be as well to explain 
briefly the action of this bridge 
method of hieh-frequency amplifica­
tion. 

All high-frequency amplifiers 

a po:entiometer connected across 
the filament accumulator is com­
monly employed. The greater the 
number of valves used as high­
frequency amplifiers, the greater is 
the tendency to the circuit to 
osc'llate, this being clue to the fact 
that the output currents, after 
several stages of amplification, are 
so great that even the small 
capacity effects, always present 
when the circuit is wired up, are 

therefore, very important, if we 
are to develop the full degree of 
amplification for every valve in the 
amplifier, to lessen the tendency to 
osclllate in such a manner that 
there is no wastage of energy. 

There have been two pnncipal 
methods of preventing self-oscilla­
tion in high-frequency amplifers. 
One of these methods was pub­
lished in a British Patent Specifica­
tion of the General Electric Com-

Fig. r.-.4 comparatively simple form of Bridge receiver. 

tend to oscillate to a certain extent. 
This tendency is clue to undesired 
reaction effects caused by capacity 
coupling of one kind or another 
and to a certain extent by inductive 
effects. The capacity effects are 
produced principally through the 
coupling between the grid and 
anode circuits of the valves. The 
grid and anode forms a small 
condenser which effectively couples 
the two high-frequency circuits, 
and enables the transference of 
energy from the anode circuit to 
the grid circuit. This reaction 
effect frequently causes self-oscilla­
tion, and to prevent this it is 
necessary to introduce damping by 
5 ome means or other ; for example, 

sufficient to transfer back enough 
high-frequency energy to produce 
a sufficient reaction effect to cause 
the circuit to oscillate. 

The usual methods of over­
coming this tendency to oscillate 
are inefficient in that they reduce 
the amplification very consider­
ably. The usual methods merely 
stop oscillation by reducing the 
amplification effected by the valve. 
This seems to be a most undesirable 
method of stopping self-oscillation, 
as it is well known that a valve will 
oscillate even though its amplifica­
tion factor is very small. In other 
words, the valve will often oscillate 
long before it has developed its 
full amplification powers. It is, 
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pany of America several years ago. 
Just recently the Neotrodyne cir­
cuit of L. A. Hazeltine has been 
made public. The writer's Bridge 
method, described below, is another 
attempt to solve the same problem. 
A patent application for this method 
was filed by the writer a long time 
before the Neotrodyne circuit was 
published. 

In all these methods there is a 
common principle involved. The 
effect of the capacity coupling is 
neutralised, but whereas in previous 
arrangements a very critical adjust­
ment has been necessary, in the 
Bridge method here described there 
is considerable latitude of adjust­
ment, although the circuits, in 
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their present fonn, require con­
siderabie experimental knowledge 
and experience to work with success. 

The principle,. roughly, is that if 
an inductance is t;hunled by two 
condensers in series, and these con­
densers have equal capacities, there 
will be no potential difference at 
any time between the ·midway 
point between the condensers and 
the middle point on the inductance, 
no matter how heavy the current in 
the complete oscillation circuit 
may be. 

Tlus oscillation circuit in the 
Bridge amplification system is 
energised by the anode c~rcuit of 
the valve, and the middle point 
between the condensers is connected 
to the grid of that valve, so that no 
matter how large the current in the 
anode oscillation circuit may be, 
no potentials will be communicated 
to .the grid of the valve. In 
practice, one of the condensers, 
plus the capacity formed by the 
grid and anode of the valve, are 
balanced against the other con­
denser. 

A Three-Valve Circuit 

Fig; I shows a circuit of com­
paratively simple form which may 
be used to explain the principles 
and which may also be tried to gain 
experimental experience with the 
method. It will be seen that the 
first valve acts as a high-frequency 
amplifier, the second as a detector, 
and the third as a low-frequency 
amplifier. The anode oscillatory 
circuit of the valve is rather a com­
plex one, and consists of the 
inductance L 2, shunted by the 
variable condenser C2, and also by 

two conJensers C8, C5, also vari­
able, connected in series with each 
other but in parallel with the 
inductance. Th.e. condensers C3 

and c., together with the condenser 
C2, might, of course, be repla~ed by 
a single condenser without altering 
the wavelength of the whole circuit. 

The middle point on the induct­
ance L 2 is connected to the positive 
terminal of the h;.gh-tension battery 
B 2 , while the middle poi1it between 
the condensers C3 and C4 is con­
nected to the grid of the first 
valve. The connection is taken to 
the right-hand side of the grid 
merelv as a matter of convenience 
in drawing the circuit. · 

The inductance L 3, which is 
shunted by the variable condenser 
Cs, is coupled to the inductance 
L2 in the anode circuit of the first 
valve. This grid circuit of the 
second Yalve is tuned to the in~ 
coming wavelength, and the 
coupling between L 3 and L 2 is 
preferably variable, thus providing 
a selective tuning system. The 
usual grid condenser and grid leak 
are connected in the grid circuit of 
the second valve. The anode cir­
cuit of the second valve conta:ns 
the primary T 1 of the step-up inte.r­
valve transformer T 1, T •· the 
secondary T 2 being connected in 
the grid circuit of the third valve 
wh:ch acts as a low-frequency 
amplifier. This valve might, of 
course, be omitted, the telephones 
being connected in the anode 
circuit of the second valve. 

Operation of the Circult 

It will be seen that only half 
of the inductance L 2 is included in 

Fig. ·z,_:_A pictorial representation of Figure I, 
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the d1rect •:urrent anode circuit. 
Nevertheie~s the whole circuit L 1, 

C2, C3, C, is energised by the 
03cillating currents passing through 
the top half of L 2 • The oscillation 
circuit is, thereforl). excited by a 
form of auto-coupnng. The grid 
G 1 is connected to the middle point 
between the two condensers C3 

and C4 , and if these condensers 
have approximately equal capacities 
the grid G 1 will have the same 
potential as the middle point on 
the inductance L,, in so far as tbe 
grid is affected by any oscillatory 
current fiowing tbe circuit L 2, C., 
Ca, C4 • 

Now the middle point of the 
inductance L 2 is connectecl to the 
positive ternlinal of the high­
tension battery, the negative of 
which is connected to the filament 
of the first valve. From the high­
frequency point of view, the 
potential of the middle point of L 1 

is therefore the same as that of the 
filament of the first valve, so that 
we can now say that the grid G 1 
will, in so far as it is affected by 
the oscillating currents in the anode 
circuit of the valve V1, have the 
same potential as the filament of 
V,. In other words, however heavy 
a current may be fiowing in the 
anode circuit of the valve, by 
adjusting the capacities of C3 and 
C4 it is possible to prevent the 
anode circuit having any effect on 
the grid circuit. Theoretically, 
when the capacity coupling in tile 
valve, comb:ned with the capacity 
Ca, equals the capacity C 4, there 
should be no transference of energy 
from the anode circuit to the grid 
circuit; but in practice there are 
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c, 

Fig. 3.-A three-valve set in which Bridge amplification is applied to the second valve, 

various stray coupling effects, all 
of which may be neutralised by 
suitable adjustments of the con­
densers c. and c4. 

The variable condenser Cz 
enables us to readjust the tuning 

c, 
I 

circuit of the ~alve may be tuned 
entirely by means of the condensers 
c. and c,, the condenser cl being 
therefore e:iminated. Before carry­
ing out exper;ments with a view to 
minimising the number of controls, 

using an inductance with the middle 
tapping, two separate equal in­
ductances have been employed. 
These are the outside coils L 1 
shown fitted to the coil holder 
in Fig. 2. In between these two 

Fig. 4.-A circuit employing two stages of Bridge an_zplification, 

of the circuit L 2, C2, Ca, C,, after 
c. and c4 have been adjusted. 

The adjustment of the condensers 
C3 and C4 also necessitate a read­
justment of the condenser C1 . The 
writer has found that the gr:d 

c, 

it is as well to gain experience with 
the c:rcuit by using all the variable 
condensers shown. 

Fig. z shows a pictorial repre­
sentation of the circuit of Fig. r. 
It Will be seen that instead of 

inductances there is the coil L 3, 

which is tuned by the variable con­
denser C5, and which is connected 
across the grid and filament of the 
second valve. 

In this circuit the inductance L 1 

Fig. 5.-A simplified circuit in which grid condensers aH eliminated, 

5°7 
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Fig. 6.-Showing method of uszng tapping on grid circuit inductance. 

may be a Burndept 5 3 coil, while 
L 2 coils are Burndept's 5 1 coils 
connected in series. The coil La 
is a Burndept 5 4• All the variable 
condensers have a capacity of 
O.OOI pF. 

Fig. 3 shbws a three-valve circuit, 
in which the first two valves act as 
high-frequency amplifiers, and the 
third as a detector. The Bridge 

respectively. Fig. 5 shows this 
simplified circuit in which the grid 
condensers are eliminated. 

The Inverse Arrangel{lent 
Instead of forming the bridge 

in the manner previously described, 
it is possible to take a half-way 
tapping on the grid circuit induct­
ance. Fig. 6 shows this arrange-

valve are arranged as usual, but 
the connections to the filament ol 
the first valve is made from the 
middle point on the inductance L 2 . 

The grid circuit, as before, is 
chiefly tuned by means of the con· 
denser C2, but two variable con­
densers C3 and C., are connected in 
the manner indicated. 

Fig. 7 shows this alternative 

Fig. 7.-Inverse arrangement applied to a three-valve receiver. 

method is applied to the second 
valve only, the first acting as 
a high-frequency amplifier in the 
usual manner. 

Fig. 4 is an example of a circuit 
in wh:ch two stages of Bridge 
amp! fication are employed. A 
loose coup1ed arrangement is shown 
for transferring the aerial current 
to the grid circuit of the first valve. 
Thi.s arrangement is illustrated 
because self-oscillation of the first 
valve is more likely to occur when 
loose-coupling is employed. 

Provided the inductances L 2 

and L 4 have correct values, it is 
posdble to tune the grid circuit of 
the first two valves by means of 
the condensers Ca, C,, C7 and C. 

ment applied to a two-valve circuit. 
The anode circuit of the first valve 
and the grid circuit of the second 

method applied to a three-valve 
circuit, the bridge being used in the 
second valve. 

Fig. 8.-The Bridge method applied to a tuned anode receiver. 

so8 



August, 1923 MODERN WIRELESS 

Application to the Tuned Anode 
Method of High-Frequency 

Amphfication 

Fig. 8 shows the application of 
the Bridge method of high-fre­
quency amplification to a tuned 
auode amplifier circuit. This circuit 
possesses disadvantages from the 
point of view of signal strength, 
but otherwise it will be found 
perfectly stable. 

investigation. One of the 
balancing condensers, for example, 
might be fixed and the other only 
variable. A particular form of 
variable condenser, known as the 
three-electrode variable condenser, 
will be found to be particularly 
useful in this circuit. 

arranged that their joint capacities 
will always be the same. The grid 
circuits may in some cases be made 
aperiodic in order to simplify the 
adjustments. Various other modi­
fications will suggest themselves to 
the experimenter who proposes to 
carry out tests on this method of 
amplification. 

Suggestions for Experiments 

This method of amplification 
opens up a considerable field for 

The arrangement described will 
be found very selective, but experi­
ence is necessary in working them, 
in view of the number of adjust­
ment.:;. If separate variable con­
densers are provided for tuning the 
grid and anode circuits, the two 
balancing condensers might be so 

We shall be very pleased indeed 
to hear from any experimenter who 
has obtained good results with this 
system, and we ourselves propose 
shortly to give fuU constructional 
details of a set operating in the 
manner described. 

I
N the average amateur receiving station 

the telephones appear to come in for a 
great deal of neglect. The owner is 

generally satisfied if signals and telephony are 
reasonably loud, but, as is often the case, 
additional amplification is employed un­
necessarily. The telephones may be at the 
root of weak reception, although the blame 
usually attaches itself to some other portion of 
the apparatus. 

When purchasing a pair of telephones great 
care should be exercised. It does not neces­
sarily follow that the most expensive will be 
the best, or that the cheaper variety are not 
efficient. The safest rule to follow is that 
something with a "name" is generally to be 
relied upon. When the two ends of a really 
sensitive pair are rubbed together a scratching 
sound will be heard in the receivers. 

To those new to Wireless the difference 
between the two terms "high" and "low" 
resistance may not be understood. A high 
resistance pair, if not marked, can usually be 
distinguished by the earpieces being filled in 
with a hard, glue-like substance. The reason 
for this will be obvious later. For maximum 
efficiency the internal resistance of the phones 
(i.e., the resistance of the ,pole windings), 
must equal that of the detector with which they 
are used: Whether the latter be crystal or 
valve it will be of the order of several thousand 
ohms, and it therefore follows that the phones 
must possess very high resistance also. Since 
they depend for their action upon "ampere-

turns" it is useless to use a few turns of high­
resistance wire. In practice, many hundreds 
of turns of fine gauge wire are wound on the 
pole-pieces. It may be argued that many more 
turns could be put on before the required 
resistance would be reached, if thicker gauge 
wire were employed, but it must be remembered 
that the larger the wire the more bulky will be 
the receivers. This is, of course, an undesirable 
feature, as they must be essentially as small and 
light as possible to ensure comfort when worn 
for long periods. 

In the case of high - resistance phones 
there is no disadvantage in connecting 
them directly in a crystal circuit, . but it 
is a different matter when a valve is used 
as a detector. In this case a continuous 
current will be flowing through the windings 
and they may be subjected to potentials of 
between twenty and a hundred volts, or even 
more. The fine wire used has very thin 
insulation and is liable to break down, resulting 
in a continuous crackling noise being heard. 
In a very short while after this occurs the 
phones become utterly useless. The risk of 
shorts between adjacent turns and layers is to 
a certain extent minimised by pouring in some 
form of insulating substance such as shellac 
or paraffin wax and allowing it to cool. There 
is a possibility of burning them out through an 
accidental connection which subjects them to 
the full battery potential, and a certain risk 
of shocks to the wearer when certain. parts 
of the apparatus be touched. 
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All these disadvantages can be overcome 
by using low-resistance phones and a tele­
phone transformer. The transformer is merely 
an iron core over which is wound a primary 
and secondary. The high-resistance winding 
is connected in the place of high- resistar1ce 
phones, to whose resistance that of the winding 
is equal. The low-resistance winding is joined 
in series with the low-resistance phones. 
Thus although the phones are of low resistance 
the rule of internal and external resistances 
being equal is still observed. The high­
resistance winding can be of relatively thick, 
well insulated wire, since the size of the 
transformer is not such an important con­
sideration. The windings of the phones 
themselves mav also be mm;e robust, the 
amp2·re-turns being made up by increased 
current strength. Not only will they be very 
much less liable te> break down, but both phones 
and wearer will be entirely insulated from the 
rest of the apparatus. To a great extent the 
~xtremely irritating alteration of tuning which 
occurs when directly connected phones are 
used, and a movement is made by the operator, 
may be prevented. 

A simply constructed transformer was 
described in the first issue of this magazine 
(page 69). When a transfurmer is used, 
instead of the received rectified impulses 
passing directly through the telephones they 
flow through the high-resistance winding, 
and as the current rises and falls so does a 
magnetic field which it creates. This field 
affects the low-resistance winding and induces 
a current in it, which rises and falls at the same 
rate as that in the detector circuit. 

Telephones should never receive hard knocks, 
such as may be caused by dropping, etc., or 

Some of the 
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their sensitivity will be greatly reduced. The 
pole-pieces are permanently magnetised to a 
certain extent and a shock will destroy this 
magnetism. Some types have the diaphragm 
supported by a reed, with an adjusting screw 
at the back. This should be interfered with as 
little as possible, for it is an easy matter to 
" over-adjust " and break the reed. 

When using phones in a valve circuit there 
is a right and a wrong way to connect them. 
While current in one direction will assist the 
magnetism of the poles, a reverse current will 
in time totally demagnetise them This applies, 
of course, to directly connected phones. The 
ends should be marked. (This is do:IOle by the 
makers in some cases, but the majority are not 
marked at alL) 

If at any time there is reason to suspect the 
telephones, their magnetism can be tested and 
if considerably weakened, the diaphragms will 
not stick. In some makes there is a smaH gap 
designed to protect the windings from any sud­
den high voltage impulses such as· may be 
occasion~d by lightning, induction from nearby 
transmitters, and accidental connection across 
the high tension. The points should be set as 
close as possible witl?.out touching, and 
examined periodically to see that no dust or 
moisture ha:s caused them to be shorted. It is a. 
good plan to have two pairs in use, changing 
them dixectly moisture begins to accumula;te 
through wearing, and a bent or dented dia­
phragm. should be immediately replaced. 

Always remember that a pa1r ot telephones 
requiTes a:s much careful handling as a valve~ 
They are almost as delicate, and certainly 
more expensive when a replacement is needed. 
Every hard knock means a few more miles off 
their range. 

GOOD THINGS YOU HAVE MISSED 
by not reading l'ecent issues of WIREI:.ESS WEEKLY. 

A NEW FLEWELLING CIRCUIT--HOW I INVENTED THE 
THREE-ELECTRODE VALVE by Dr>. LEE DE FOREST-OUT­
DOOR EXPERIMENTS WITH RADIO by PER.CY W. HARRIS­
THREE-VALVE BROADCAST RECEIVER by .E. REDP ATE­
SPECIAL ARTICLES ON VALVES by JOHN SCOTT-

TAGGART, F.Inst.P. 
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The Importance of the Earth 

N o small part of the falling 
off in signal strength about 
which most wireless men 

complain in summer time is due 
to the earth connection. The long 
hours of daylight, the prevalence 
of atmospherics and the screening 
of aerials by trees now in full leaf, 
have a great deal to do with the 
falling off that takes place in the 
quality of one's receptions, especi­
ally on short waves ; but the 
condition of the earth is one of the 
most important factors. During 
the hot days the soil becomes 
parched, at first on the surface 
and then for some distance below. 
Dry ground has a very poor degree 
of conductivity, hence an earth 
contact that is left to look after 
itself may become the seat of a 
very high resistance. The early 
part of the present summer was 
very deceptive. We had a long 
period of grey sunless skies with 
quite a number of showers; one 
might therefore have thought that 
the soil was wet enough. Those 
who are gardening enthusiasts 
know that this was not the case. 
Very little rain actually fell, and 
what there was did not suffice to 
wet the ground properly, for high 
winds helped it to evaporate almost 
as soon as it had fallen. 

The best way of making sure that 
the earth contact is good is to make 
a practice of giving it a bucketful 
of water once a week during the 
summer months. A most reliable 
earth can be made from a six foot 
length of old stove piping. A 
number of holes arc punched in it 
and it is buried in an upright 
position so that the last foot of 
its length protrudes above the sur-

By LAMBDA. 

face of the ground. It is filled up 
for about half its length with 
riddled earth, the top three feet 
being left empty. If it is filled 
to the brim at regular intervals 
with water a good moist contact 
of very low resistance will be 
secured, for the water will leak 
away through the holes in the 
sides as well as through the bottom. 
It would be an improvement to 
make a pipe of either sheet zinc or 
galvanised iron rolled up, for 
these will not suffer so severely 
from the effects of corrosion. 

And the Aerial 

The aerial also requires attention. 
In winter the rain washes the 
insulators to some extent and 
keeps them fairly free from dirt. 
But if there is little rain, dust and 
soot settle on them ; these attract 
moisture when the air is humid, 
and the sun bakes them into a hard 
cake. It is a good tip to lower 
the aerial every now and then and 
to give the insulators a thorough 
cleansing. For short-wave work 
two or three insulators should be 
used in series. Those of shell, 
ring or barrel types, even if they 
are perfectly clean, are responsible 
for losses by capacity. If we have 
the aerial wire separat eel from a 
supporting rope or wire by the 
material of the insulator, a con­
denser is formed with a dielectric 
of porcelain. By placing con­
densers in series we can reduce 
their total capacity to very small 
figures ; hence the addition of 
twp or three insulators at each 
end of the suspended wire may 
make all the difference between 
receiving and not receiving weak 
signals. 

5II 
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The Series-Parallel Switch 

Every set should be provided 
with a series-parellel switch so 
that the A.T.C. and the tuning 
inductance may be used to the 
greatest advantage. In tuning we 
should always endeavour to use 
the largest amount of inductance, 
and the smallest of capacity pos­
sible. Short-wave coils have a much 
larger self-capacity in proportion 
to their inductance value than 
those wound for the lower fre­
quencies. 

When the A.T.C. is in parallel 
its capacity is added to that of the 
aerial and the inductance; when 
it is in series the total capacity in 
the circuit is reduced. Thus if 
we use a parallel condenser with a 
very small coil we have an undue 
ratio of capacity to inductance with 
consequent reduction of grid vol­
tage. With the larger coils there 
is no such loss in efficiency, for even 
if the condenser is a big one the 
proportion between inductance and 
capacity never becomes unreason­
able. The S-P switch enables one 
always to have the condenser in 
the right place. It also nearly 
doubles the range of one's A.T.I. 
coils. 

American Amateurs ? 

There are few more fascinating 
pastimes than that of listening 
for amateur C.W. transmissions 
from the United States. The first 
successful experiments in picking 
up transatlantic low-powered sig­
nals were made last year, when a 
representative from America spent 
chilly nights near Ardrossan in 
listening for his compatriots. Using 
a very large set and an aerial far 
bigger than that allowed by the 
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P.J\I.G.'s regulations, he was able 
to report that he had received and 
identified about twenty-f1ve of 
them. Further tests were carried 
out under the auspices of the 1\.adio 
Relay League, and it was found 
that reception was possible with 
quite average sized sets using the 
normal amateur aerial. As a 
matter of fact when ccm.ditions are 
good, one can often hear a number 
of these amateurs with two stages 
of high-frequency amplification, 
and sometimes one will suffice to 
bring them in. The best time for 

as ten shillings. Like baskets 
they are compact and easy to 
mount. Unlike them they have 
a very large self-capacity which 
makes them far from ideal to use. 
If you specialise on short-wave 
work, and tune in to the long 
waves very occasionally, then 
slabs may serve your purpose, for 
it is not worth while spending a 
good deal of money on induct­
ances that will seldom be used. 
But the man who uses his set 
chiefly for work on the Jong waves 
will require somethimg much mor.e 
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turns are wound criss-cross so as 
to introduce an airspacing between 
them. The chief difference is that 
whereas in the basket only two 
turns go to a layer, the honey­
comb au1l lattice coils may have a 
considerable number. It is pos­
sible to wind these coils by hand, 
but to do so is one of the most 
ted[oas ru:.d finnicky jobs imagin­
able. The wise course is either to 
buy tl•em ready made, or to in· 
vest in a coil winding machine 
which enables iliem to be wound 
up for ilie cost of the wire. 

Condensers 

The question of variable tuning 
condensers is a most important 
one, for good condensers are the 
making or marring of a wireless 
set. On the short waves we want 
something which wiU give a smo.')til 
regular increase of capacity, and at 
t'le same time allow fine adjust­
ments to be made. If the con­
denser is too small, the inductance 
in use will cover only a tiny band 
of wavelengths. If it is too large 

Membvr::; of Parliaff!eJtt inspecting the valve 
transmitter at Or1gar. 

them is behVleen 2.30 and 3.30 in 
the morning, at which time N ortholt 
and Leafield, whose •' mush" when 
they are working blots out every­
thing eJse on the short waves, are 
usually silent. It is best to use 
some form of local oscillator, but 
this is not absolutely necessary. 
Most of the American amateur 
stati·ons hav·e a characteristic note 
of their own due to their u·ans­
mission methods, which is quite 
unmistakable once it has been heard. 

Inductances for LOJ!Ig Waves 
Owing to the proportions that it 

would :roeed to assume if wound for 
wavelengltlls over, say, 3,ooo metres 
the single slide· inductance is out 
of the question for long wave 
reception. The same considera­
tions bar out the telescoping loose­
coupler and ilie basket coil. The 
cheapest inductances obtainable 
are the slab coils, a set of which 
cavering wavelengths up to 25,ooo 
metres can be bought for as little 

The party at Ratlio House, watch·ing an operator typing messages 
frum undulator strip on which the messages are automatically 

recorded. Senator Marconi is seen standing on the extreme right. 

efiicient in order to obtain satis­
factory results. He cannot do 
better than go in for honeycomb, 
or lattice-wound, coils, for though 
they occupy little more space than 
shbs, t11ev are far m::>re satis­
factory to-use in every way. The 
peculiar method of winding is 
specidly designed to keep self­
capacity at the lowest poss:ibl.e 
figure. The :underlying idea is 
essentially the same as that which 
gave birth to the basket coil ; 
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we shall miss m.any weak trans­
ruissions, owing to the huge differ­
ence in the number of cycles to 
which the circuit is tuned, made 
by the movement of its pointer 
through a single degree. On his 
short-wave set the writer h.as for 
some time used compact micadi­
dectric oondense:r:s, whose spindle 
Iuakes a movement through no 
less than 330 degrees between 
minimum and maximum capacity. 
The values found most satisfac-



tory are: A.T.C. (series) •oox 
,..!F., C.C.C. ··.ooo 5, Reaction coon· 
denser ·ooo .5. Tuned-anode con­
denser ·ooo3.. These little con­
densers whiCh occupy about a 
q \ilarter of the depth needed l»y 
"those of the ordinary air-dielectric 
type, are delightful to use. A 
great feature is that all .contacts 
are positive. Those w'ho :have 
had experience of the rotary vaned 
condenser, wiih its brushing cCOn­
tacts with the moving plates, \V'ill 

kuew only too well what pranks it 
can play in its old age, when the 
spindle is becoming a little loose 
in its hush. If a !mtary vane 
condenser has developed au un­
even contact thr-ough wear and 
tear, the best cure is to remove 
the lower ebonite end piece tem­
porarily, M:ld to solder a sma:H 
metal strip Q¥er the bottom of the 
bush. • A drop of mercury can 
now be placed in the .cup .so formed., 
and when the condenser is re­
assembled a good contact wi'll be 
made. Care must be taken not 
to turn a condenser that l1as been 
so treated upside down. 

For Loag Waves 

Condensers -of the mica-dieJectric 
~-pe are excellently suited fur long 
wave workas well. Here, of course, 
the A.T.C will normally be in 
parallel with the A.T.I. As the ad­
dition "Of a given amount of 
capacity to a circuit makes a far 
smaller difference in the number 
of cycles to which it is tuned than 
is the case when one is working 
amongst the shorter waves, the 
closed circuit, reaction and tuned 
anode condensers may be larger, 
for tuning is as a rule not nearly 
so !fine. If we come to a crowded 
band, such as that lying round 
about Iz,ooo metres, we can ob­
tain selectivity best by using tbe 
loosest possible ooupling, or by 
employing a local .oscillator. 
It may be found a distinct. ad­
vantage to be able to add at 
times a large amount of capacity 
to the circuit, in order to make 
one inductance cover a wide range 
of wavelengths. In this con­
nection the following tip may be 
found useful. Provide each con­
denser with a second pair of ter­
minals wired in parallel with its 
original ones, and have at hand 
a set of fixed condensers, whose 
capacities are equal to those of 
each variable condenser when at 
its maximum settling. By wiring 
up the fixed condensers to the 
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terminals mentioned, the capacity 
of "Cach of the v:ariables can be 
doubled at will. Thus if a trans­
mission can just not be tuned ':in 
with the variable condenser at its 
maximum capacity the 1ixed con­
denser is connected, and the vari­
able turned back to zero. A 
slight upward movement of tbe 
pornter should now 'Cllable the 
signals to be tuned in until they 
are at their best strength. 

,f'ig.z. 

A Universal Aerial. 

It is difficult to make the same 
aerial work satisfactorily for re­
ceiving both long and short ~ave 
transmissions. For the shorter 
waves, such as those used for 
broadcasting and by amateurs, it 
is highly \ilndesirable to have too 
much capacity in the aerial; this 
is especially brought out when O"ne 
is trying to tune down to the 
neighbourhood of zoo metres. On 
the other hand, for the reception of 
long wave Transatlantic messages, 
we need all the aerial capacity 
that we can get within reasonable 
limits if efficiency is to be ob­
tained. The standard P.M.G. 
twin aerial containing qo ft. of 
wire can be used with moderate 
results for tlle reception of trans­
missions of both types ; but it is 
better so to construct the aerial 
that its capacity can be varied 
without great difficulty. The 
type shown in Fig. 2 \\ill be found 
particularly useful. Here the 
mast supports a 6-ft. spreader to 
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which are attached two wires. 
The other ends of these are 1ixed 
each to a separate insulator. 
Tllese can be fastened 6 ft .. apart 
on a gable of the house, or the;y 
nmy 'be arranged on either side of 
a chimney-stack. Each wire has 
its own lead-in, the two coming ill 
through separate tubes. For 
short waves only one wire is used. 
If longer wave transmissions are 
being receiv:ed both leadl.s-in a:l!e 
.attached to the set. ,CaFe should 
be taken to see that tl:te two wiJles 
and their respective leads-in are 
identical in 'length, otherwise each 
half of the aerial w1ll differ sliglltly 
from the other as regara, [:ll:s 
natnral freqJUency, wmch wi1l 
m :tke sharp bmi.ng impo5Ule 
wl1en botl1.are in use. 

Short Wave Cons. 
To obtain eilicie11t short wa:ve 

reception, we need inductalilces so 
designed that their 3e1f-capacity is 
at a minimum. There is nothing 
to neat :tlhe single-lla ver cGil with 
sliders in this :Fespec1;, ,J.mt for 
valve work its lack of selectivity 
makes it unsuitable. The loose 
coupler, however, witl be found an 
·excellent piece JQf ap:puatus for tbe 
pu:rpose. This linstrument ·c<I>n­
sists -of two :singie-layer coils slidi.ng 
cne within the other. The outer 
should be used as the primary. th~ 
inner a."> the -secondary, reaction, if 
:used, being obtatined by ceoup:!iin;g 
the anode coil of the rectifying 
valve to the tuned plate inductance, 
or to one of the windings of a high 
frequency transformer. Basket 
coils are very largely used nowa­
days for short wave reception for 
many excellent reasons. They are 
cheap to buy, easy te mount, and 
.compact in point of size. Their 
self-capacity, too, if they are made 
without an undue amount of 
shellac or paraffin wax, is low. 
Most of the types obtainable in 
the shops have, however, one 
great drawback. Wire of the 
same gauge is used for winding all 
sizes. This makes those wound 
for the shorter wavelengths so small 
that they are not very efficient, 
and owing to its thinness the \\ire 
used introduces into the circuits 
an amount of resistance that is far 
from desirable. The presence of a 
series resistance in a tuned circuit 
appreciably flattens the tuning, 
which is the last thing that we want 
when we are trying to separate 
transmissions on crowded wave, 
lengths from one another. 
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I N the article on " The Measurement of 
Signal Strength" in 1\o. 5 of MoDERN 
V/IRELESS, the writer showed how signal 

strength can be readily measured, without 
any elaborate apparatus, and with sufficient 
relative accuracy for most experimental pur­
poses, by the method of "shunted phones." 
Although this has been known to, and prac­
tised by, professional radio-engineers for some 
time, as an alternative to much more elaborate 
methods, it appears to have been unknown 
to the majority of the new world of amateur 
experimenters. 

Since the publication of this popular de­
scription of .the method considerable interest 
has been displayed in the subject, and the 
following is an extension of the original 
article, with especial reference to the measure­
ment of the ratios of actual amplification 
given by valve amplifying devices, and 
the testing of low-frequency intervalve 
transformers. This involves some consideration 
of the problem of the relation between "rela­
tive " and " absolute " intensity of audible 

CRID CONOE.N:;ER 

signals ; and of the " threshold value " of 
sound in the observation-room, relative to 
which all measurements must necessarily 
be made. 

Very erroneous estnnates are sometimes 
made-often in all innocence-of the ratio of 
amplification obtained by particular devices, 
and some astounding errors have crept into 
recent popular literature (e.g., when giving the 
probable magnification obtainable by a multi­
valve amplifier) as the result of acceptillg the 
casual evidence of the untrained senses when 
an amplifier is switched-in whilst receiving 
fairly uniform signals. An apparent immense 
increase of signal-strength will sometimes be 
observed with the first amplifying valve ; 
less with the second ; and perhaps little, if 
any, with the third, though signals will be 
" clearer " and less effort may be needed to 
read them continuously. Nevertheless, an 
estimate may be made of an amplification of 
anything from 5 to IO times for the first 
valve ; this then being assumed for the 
second and subsequent valves, in spite of the 

001/81.£ POL£ 
TWO-WAY SWITCH. 

ROtSTANC£ BOJC. 

Fig. 1.-How the apparatus is arranged for testing the amplification of intervalve transformers. 
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evidence of the senses to the contrary. The 
statement has been solemnly made in a well­
known American radio paper that an ampli­
fication of roo times is obtainable with one 
valve, this giving a magnification of a million 
times with three valves ! 

If one could actually obtain an amplification 
of six or seven times the original signal-strength 
(not merely the theoretical voltage step-up 
deduced from the characteristic curve) with 
one valve, as is stated in some text-books, 
the merest whisper would be magnified to 
an overpowering loud-speaker roar by a three­
valve amplifier, wh1ch is contrary to experience. 
Experienced professional operators will tell 
one that an amplification of z per valve is 
about as much as is reached in practice with 
many-valve amplifiers of stable design ; while 
actual measurement of four stages (2 H.F., 
2 L.F.) shows a magnification of roo only, 
mostly in the last two L.F. stages. 

The explanation of these wildly inaccurate 
estimates lies in 
this " threshold 

ABSOLUTE 
SICNAL 
STRI!.NCTH 

MODERN WIRELESS 

by an amount that is more or less a physio­
logical constant for the particular observer, 
though it will vary somewhat according to 

·his state of health and temper. With careful, 
patient observation this excess (absolute 
value over threshold value) can be reduced 
to a fairly constant mimmum; a signal pos­
sessing an absolute value which gives this 
minimum audible excess is taken as of unit 
strength on the " shunted phones " scale. 
Evidently, then, this value of unit signal­
strength depends largely on the actual value 
of the threshold intensity-the louder the 
average general noise in the room, the higher 
the absolute signal strength that will be 
clearlv audible and will be named " unit 
strength." 

Now when, after mea'3uring the apparent 
signal strength, an amplifying device is 
switched in, and the resulting signal-strength 
measured by the method of" shunted phones," 
this enhanced signal-strength is reduced by 

lowering the 
2 shunting resist­
"sHuNr£o ance untilonlythe 

PHoNEs·· minimum audible 
S<.AL~. 

excess over the 

value " of sound, 
a factor which 
cannot be wholly 
a voided in the 
room where 
measurements are 
made, even if it 
be reducible to a 
m1mmum; and 
relative to which 
both the original 

Fig. z..-Showing tl!e principle invo!ved. 

same threshold 
value is again 
reached~ i.e., the 
signal is reduced 
to the same "a bso­
lute intensitv" as 
that to ~hich 
the original had 

and the amplified signals are estimated. (This 
incidentally gives a scientific explanation for 
the commonly observed fact that when friends 
are invited to listen signals are never more 
than one-third of the strength they were last 
night in the absence of those friends !) 

The apparent signal-strength on an identical 
transmission with identical efficiency of recep­
tion can vary many hundred per cent. with 
alteration of this " threshold intensity." In 
an extreme case· this is self-evident (for ex­
ample : compare reception in a boiler-factory 
with that in a quiet cellar) ; but it is not 
sufficiently self-evident under more normal 
conditions because of that wonderful power 
of adaptation to different scales of average 
intensity of sound possessed by the human ear. 

In order that signals may be definitely 
recognised, they must emerge from this welter 
of · miscellaneous noises-their "absolute " 
intensity must exceed the threshold value 

been reduced when measuring it. The signal­
strength is calculated in each case from the 

R + Sr 
formula S Sr (see No. 5 :MoDERN 

WIRELESS, p. 331) : in reality as the number 
of times the total effective alternating current 
to which the signal gives rise exceeds the 
current through the phones for minimum 
audible sound. (5 is the measured cigrral­
strength, R the " impedance " in ohms of 
the phones, Sr is the shunt resistance whkh 
reduces the signals to minimum audible 
when connected across the phones.) 

The ratio of the two signal-strengths thus 
measured gives a true measure of the actual 
amplification effected, independent of the 
fortuitous value of the threshold intensity 
at the time of the measurement, and of .most 
other disturbing factors; though, of course, 
it is preferable to make the measurements 
in a quiet room, of low and constant threshold 
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intensity of unavoidable noise. The principle appear to casual observation either to have 
is perhaps easier grasped from a diagram been multiplied ten times ; or to be hardly 
(Fig. 2) if the base-line AB expresses altered in strength at all, but merely made 
absolute silence, and if a line CD a short (and clearer and more distinct-according as the 
variable) distance above it expresses the threshold value varies. The ear rapidly and 
average intensity of sound in the room (kept unconsciously adapts itself to the new, higher 
as small and as uniform as possible), then scale of sound, so that one notices only greater 
signals indicated by points S v S 2, etc., will ease and freedom from casual interruption, 
be just audible, being a little above the thres- rather than any increased intensity in the 
hold value, while feebler signals S 3 and S 4 latter case. Accordingly, it is futile to attempt 
will be merged in the general noise, and to estimate the amplifying power of, e.g., a 
inaudible. If S 1 is just sufficiently above the L.F. transformer unit by guessing how many 
threshold to be sensible to the observer, i.e., times louder the resulting signal-strength is 
is situated in the diagram on the line EF just after amplification : the actual signal-strength 
above CD, it will have the value I on the scale should be measured before amplification; 
of intensity. · A signal S 5 , which is twice the and then, with as little delay and change in 
absolute intensity of 5 11 will be cut down by conditions as possible, the strength measured 
shunted phones to the same intensity, which after amplification. The measurement of the 
will evidently involve the shunting of half original strength should then be repeated, 
the effective · if possible, to 
current, and make sure that 
will give a Q conditions have 
measured in- not altered, and 
tensity of two ISO 1---+---+---r----+----+---+-- also repeated 
-though it will for several dif-
appeartocasual , , ~ ferent in.tensi-
observation to 53 ----------------------------------------;...~-~ ties of the 
.be So much /00 1 ~ · • l . 1 .......- ongma s1gna . 
clearer an.d Sp -------------- ------- --·-·---r The mean of 
easier to catch, ~ the ratios of 
emerging as it 50 ,......-- ; . signal- strength 
does so far s; ---···· --·-----v beforeand after 
above the ~: amplification 
general average ~ : then gives a 
of small noises O~oo~~::;;;...._...JS:---,~o"=s-,--~~·s:---~20~S2--~25~---:13~0~p~s=-s reliable figure 
of the environ- SICNAL srRENCTH for the effective 
ment, that or.e Fig. 3.-How to check the uniformity of me«su1ement. a m p 1 i fying 
would be power, inde .. 
tempted to say that it was at least four times pendent of the threshold value and other con .. 
as loud. Similarly, 5 2, although acteally only ditions of measurement. 
25 per cent. louder than 5 1, and sl:own so by A good way to get this mean value, and 
actual measurement, may appear to be at at the same time to check up the accuracy 
least twice as loud. and uniformity of the measurements, is to 

Then if the average int~nsity of noise is plot the signal-strengths observed on squared 
very much decreased, to C1D 1 (as for example paper (or in default of printed squared paper 
by repeating the measurements in the quiet on a substitute made by ruling lines, say, 
hours of night), 5 3 becon-.cs audible at strength ! in. apart on a sheet of plain paper, so 
about unity; and there appears to be very as to make a lattice-work of squares), as 
little difference between 5 1 and 5 2 at all, in Fig. 3· The original signal-strengths 5 1 , 

as they each emerge well above the threshold 5 2, etc., are marked off at corresponding 
by amounts that are not very different ! intervals from the origin 0 along the horizontal 

It will easily be seen, then, how gross errors scale OP; and the amplified signal-strengths 
can be made in estimating relative signal- 5 1, 5 2, etc., along the vertical scale OQ, 
strength, and therefore amplifying power. which scale can conveniently be taken one-
For example, if signal 5 1 be merely doubled tenth as large. The points in the field cor-
by a valve amplifier to equal 5 5, it may responding to SI> 5 1 ; 5 2, 5 2, etc., are marked, 

sr6 
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as shown, by an X; and the best 
straight line drawn. from 0 to 
pass as near as possible to all of 
these points X. By putting the 
eye near 0 and looking along a 
faintly - drawn provisional line, 
this can easily be checked up. 
Then the slope of this line OXX 
(allowing for the different scales, 
horizontal and vertical) gives the 
best mean value for the amplify­
ingpower. In the diagram shown 
this is about 4 : r. 

MODERN WIRELESS 

Practically, the measurements 
take but little time when onc.e 
the apparatus is set up. Some 

Fig. 4.-Connections for testing an intervalve transformer. 

uniform transmission, adjustable as to 
intensity, is required. Broadcast Press 
bulletins and weather reports provide excellent 
material, being fairly uniform in intensity 
and available with certainty. By varying the 

Fig. 5-Buzzer connections. 

degree of coupling of a loose coupler, detuning 
slightly (this is a little dangerous), using different 
settings of an indifferent crystal, or other 
obvious devices, a range of un­
magnified signal strength becomes 
available. A buzzer-wave meter, 
or tuned buzzer circuit, worked off 
a small accumulator for constancy, 
is perhaps best of all, as the in­
tensity can be so readily altered 
by moving it to and from a 
tuned receiving circuit. The note· 
should be high, clear, and con­
stant-most of the cheaper types 
of buzzers have far too heavy 
and clumsy an armature for 
this purpose. The latter can be 
cut down with advantage by 
careful use of a hack-saw and file 
to a fraction of its original weight. 
The circuit is arranged as shown 
in Fig. 4, where the equipment 

needed for measuring the actual amplifying 
power of a L.F. transformer is indicated. 
Uniform signals are picked up on the tuned 
circuit of the first valve, arranged as usual as 
a rectifier ; while, by means of s\vitches 
P 1 and P 2, the phones (shunted by a box of 
resistances as explained in the first article 
in No. 5, pp. 331-332) can be put at will eithEr 
in the plate-circuit of this valve or in the plate­
circuit of the second valve ; the L.F. trans­
foqner to be tested being connected up as 
usual between the valves. After adjusting the 
circuit for favourable operation, the signal 
strength is measured first with the phones 
in the plate-circuit of the first valve (while the 
second valve is alight, but disconnected) ; th.:n, 
secondly (quickly, without altering anytlting 
else), with the phones following the second 
valve and with the transformer in orcration; 
thirdly, with the phones once more after the 

Fig: 6.-Testing a crysto,l-to-valve transformer 
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first valve alone. The first and third reading 
should be identical. The original signal 
strength is then altered by changing the 
reception conditions, or, if buzzer be used, 
by moving the latter to different distances, 
and the measurements repeated. The whole 
actually takes but a couple of minutes once 
the circuit is wired up. The switches P 1 and 
Pi should, of course, have high insulation 
resistance and be positive in action ; an 
ordinary double-pole two-way switch on por­
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a variable condenser of .oor p.F across it ; 
a small z-volt accumulator (a dry cell soon 
runs down on this work) and some kind of 
switch complete the circuit. The whole is 
best mounted on a board or in a box with 
the coil vertical, the buzzer being silenced as 
much as possible by felt covers ; such a source 
of tuned constant transmission is invaluable in 
experiments involving measurements of signal 
strength. The tuned grid circuit on which the sig­
nals are picked up can consist of the ordinary 

secondary coil 
of a loose­
coupler, or a 
coil similar to 
that in the buz­
zer unit, and 
arranged a foot 
or so away from 
the latter. 

Obviously,. 
the same ar-
rangement 1s 
available for 

celain or ebonite 
is very suitable. 
Especial care is 
necessary to 
ensure that the 
addition of the 
second valve 
does not 
materially alter 
the efficiency of 
rectification in 
the first valve, 
otherwise some 
very curious 
figures may be 
obtained. And 
from what has 
been said pre­
viously, it is 
evident that as Fig. 7· -Circuit arranged to compare two transformers, 

testing crystal­
to-valve L.F. 
transformers, as 
shown in Fig. 5· 
Fig. 7 shows 
ihe connections 
for comparing 

uniformly quiet an environment as possible 
must be sought, and the measurements made 
rapidly and not immediately after the ears 
have been deafened by loud signals. 

If not at hand, the tuned buzzer circuit 
can be made up conveniently from an ordinary 
buzzer, or a small electric bell cut down, with 
the armature lightened as suggested, and 
the magnet-windings preferably shunted by 
a short piece of resistance wire (of ro ohms or 
more). A spider or basket-coil of about 75 
turns, or corresponding honeycomb-coil, with 

. 

transformers, and the performance of two L.F. 
is self-explanatory. 

· Note.-Iri. a subsequent article methods for 
measuring the relative efficiency of tuning 
devices, different intervalve couplings (other 
than L.F. transformers) of rectifying valves 
and crystals, etc., will be explained ; and 
any difficulties will be dealt with that readers 
of these articles have met with in adapting 
the method to their own use, and which they 
have been so good as to communicate by letter 
to the Editorial Department . 

A RESIGNATION. 
The following letter has been received by the Secretary of the Radio Society of Great Britain from lvlr. John 

Scott-Taggart, Editor of" Wireless Weekly" and" Modern Wireless"; 
Dear Sir, 

I have felt for a considerable time that my position on the Committee of the Radio Society of ~n:at 
Britain is an embarra>sing one, in view of the desirability of editorial independence, and the great difficulty I 
have in reconciling my editorial work with an active association with policies which may, at times, call for 
independent criticism. 

' My presence on the aetual~committee might give rise to misunderstandings, and I therefore trust that you 
will accept my resignation from it. 

I am, of course, proposing to remain a member of the Society, and intend to further its real interests, both 
personally and through the :medium of my journals. 

Yours truly, 
(Signed) JOHN SCOTT·TAGGART. 
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Spark Interference. 
To the of EditorMoDEHN \VIRELESS. 

Sm,-Several points raised in 
the Editorial of the June issue of 
MODEHN WIRELESS arouse my 

'interest with particular reference 
to interference. I wnuld therefore 
like to mention my experiences 
in this hotbed of spark inter­
ference as they tend to confirm 
the Editor's suggestions. 

Even a coupled circuit in this 
district affords no real relief from 
incessant jamming as we arc so 
close to the source of trouble. 
My wavemeter also discloses that 
not a few transmitters are 
badly adjusted. Quite frequently, 
nominal 300 metre stations are 
iound to be very wide of the mark 
and curiously enough they usu::>Jly 
rnana~;e to work on 35' metres 
when they are not correctly tuned. 
Consequently reception from Car­
diff or London is impossible while 
these ship stations are working, 
and if Newcastle and Birmingham 
arc tuned to for relief the 450 
metre stations then play havoc. 

I have succeeded in making my' 
receiver sufficiently selective to 
cut out 6':lo metre stations even 
with a direct coupled A.T.r ; so 
much so, in fact, that for months 
I have not heard a 6')0 metre 
station· when my receiver has been 
tuned to 450 metres or less. But 
I notice that GNI has a harmonic 
around 45o metres (not very 
strong), which I can cut out 
without much difficulty. In other 
words, I think 300 metre and 4.'i'l 
metre stations arc responsible 
for most interference on broad­
casting wavelengths. 

My wife and I have been so 
disgusted with the jammiug that 
W'~ h<.ve given ·up the loud speaker 

for telephones because it is most 
noticeable that with only two 
valves (' HF and 1Detr), all the 
bn adcasting stations are heard 
quite clearly, and practically no 
jamming is noticed until a third 
valve is switched in. I find that 
a stage of low frequency ampli­
ficat:on counteracts the !\electivity 
obtained from one stage of H.F. ; 
its effect is so bad that my own 
private rule is :-Never use the 
stage of L:F. unless two stages of 
H.F. are employed; or use three 
stages of H.F. before two of note 
magnification. Although this is 
not completely successful, it is 
decidedly better than making a 
terrific noise with an unwanted 
accompaniment, and I would fug­
gest to all those troubled by spark 
jamming that it is worth while 
trying reception with the note 
magnif1er cut out, and if they wish 
to use a loud speaker they must 
either put up with the jamming 
or add more H.F. valves. 

I have found that serious inter­
ference can usually be cut out by 
extremely loose coupling without 
too great a loss in signal strength. 
My transmitter is situated about 
1 R in. from my receiver, and during 
the old days of concerts from 
Writtle (zMT) I found I could com­
pletely cut jamming by tuning the 
transmitter to the wavelength re­
quired (all switched off, of course) 
on the aerial, and merely use the 
A.T.1 of the receiver as a secondary 
circuit. Looser coupling made very 
little difference, but any attempt 
to couple the two circuits more 
closely not only brought in inter­
ference again, but lessened signal 
strength. This effect is by no 
means new (Mr. Reeves read a 
paper on the subject before the 
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Radio Society of Great Britain 
a long time ago), but it does not 
appear to be extensively used ; 
except that some people have 
recently regarded it in the light 
of freak reception on account of 
certain results they have obtained. 
I do not Uink it is the case. 

Yours, etc., 
E. ]. HoBBS (Capt.). 

Wareham, Dorset. 

Dual Amplification; 
To the Editor of MoDERN WIRELESS. 

SIR,-First of all I congratulate 
you on the production of two per­
fect \Vi re less Journals, in wh~ch 
you have so s·mpl iied Wireless that 
no one should have the slightest 
fear in starting to construct their 
own \Vireless receivers. 

In No. 7 of the Wireless Weekly 
there was a description of a ~uper 
sen"itive crystal valve set giving 
dual amplification. Having con­
verted a low frequency unit into 
that set, I was very surprised to 
find that I got far better results 
with the crystal reiUoved out of 
circuit altogether; perhaps some 
kind reader will tell me the reason. 

Then came along the STIOo. 
Af~er studying over the circuits I 
reaEsed that with very few altera­
tions the LF panel would be just 
the thing, so with the addition of a 
5o,ooo ohm resistance, and the 
alteratbn of just two connections 
of another LF unit, the set was 
complete. 

With a galena crystal I started 
the test out on a wavelength of 
17 ,ooo metres, but there was 
nothing doing. I then tried a 
Perikon, and immediately picked up 
several well-known stations, gradua­
ally lowering the wave length and 
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improving all the time, until at la::t 
I arrived at siT, when I wa; 
agreeably surpr:s:d at the strengt:1 
and clarity of q:e~c:1 and was quite 
C:):n·i:lccd th::tt the c!:·cuit was all 
yoJ representd it to be. This was 
o:1 the first reception, which I have 
Jl:} c!:mJt can be improved in many 
ways. The filament voltage was 
rather high before I got real silent, 
perfect reception. I hope some 
reader will en:ighten me on that one 
po:nt. 

ALFRED FRANCE. 
Rotherham. 

The STIOO. 
To the Editor of l\IODERN vVIRELESS. 

Sm,-I was very struck "ith 
your STioo circuit and note ) 0.1 

are asking for results. 
I mounted and wired up th,is 

circuit on a panel wi in. by II! in. 
and co:npleted it before te~ting. I 
must say I was amazed with the 
results. I used polar condensers, 
Formo transformers l\I.O. "R" 
valves (I found the~e answered 
better than LSz, Ora, Ediswan or 
Cossors). The set worked on Am­
plion loud speaker very clearly and 
of p:easant volume. Cn an outdoor 
aerial (38 miles from London), it 
appears to nearly double the volume 
by inc:e.1 ingplate voltage from 42 
to 100 volts. I found no interrup­
tion on another aerial 40 yards 
away and running parallel. Speech, 
etc., was absolutely free from 
distortion. Hertzite answered 
better than Rectarite. I am look­
ing forward to further circuits of 
similar character in MoDERN WIRE­
LESS or WIRELESS 'iVEEKLY.­
Yours, etc. 

DESBOROUGH DOBSON, 
Cuck.field, Sussex. 

Valve and Crystal. 
To the Editor of MoDERN WIRELESs. 

DEAR Sm,.:_With reference to 
the valve and crystal set referred 
to in your excellent paper MoDERN 
'iVIRELESS, I have pleasure in 
stating that although I am a 
beginner in 'Wireless I have suc­
ceeded in making this set. The 
results obtained are highly satis­
factory. I am living in the South 
side of Gla,;<>gow and with about3o ft. 
of aerial wire suspended from my 
third floor window. I can get both 
sNO and 2ZY. Glasgow comes 
through on a loud speaker, and I 
can also get ships' stations quite 

well. Thanking you for your 
valuable assistance and wishing 
MoDERN vVIRELESS every success. 

I am, yours, etc., 
KENNETH THOMAS TRr::::;s. 

Cathcart, Glasgow. 

More Dual Amplification. 

To the Editor of MoDERN WIRELESS. 

DEAR Sm,-Adverting to Mr. 
Dormer's article in the June 
MoDERN WIRELEss, may I venture 
to offer you the result of my own 
experiences. I became interested 
in Dual Amplification owing to Mr 
Voigt's original article in No. I 

of MODERN WIRELESS, and since he 
has written other articles on the 
bl:bjcct in the radio prcs3. After 

JYlr. Fowler's circuit. 

trying various circuits I find that 
I get my best results both for LF 
amplification and di5tance by the 
circuit indicated herewith. 

I felt after reading Mr. Dormer's 
letter that the circuit was worth 
passing on, although doubtless many 
of your readers have developed 
a similar circuit. 

May I express my best wi£hes for 
the continued success of your paper, 
which is proving its claim to be 
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better than the best among wireless 
periodical~. 

Yours faithfully, 

(sd.) T. E. FownR. 
If an well. 

Editor's Note.-Tl:e circuit shown 
above is practically the same as that 
used by 1'.-lr. G. P. Kendall, B.Sc., in 
his article in last month's 111. W, 

A Novel Loud Speaker. 

To the Editor of MoDERN vVIRELESS, 

DEAR Sm,-I have been suc­
cessful in building and working the 
S.T.roo circuit, and a simple loud 
speaker, which was made for the 
occasion and which proved highly 
satisfactory, may be of interest 
to the readers cfl\foDERX "'IRELI:ss. 
It consists of an ordinary commer­
cial pudding basin I o ~ ir,. diam. and 
4! in. deep, a small trumpet made 
out of a piece of tih and a small piece 
of t in. cliam. brass tube, a brass 
disc 2! in. diam. by is in. thick, 
I 2 in. of f.r in. brass rod, sundry 
nuts and washers to suit rods, two 
pieces of wood I z in. by I ~in. by ~in. 
and an ordinary telephone ear­
piece. 

The arrangement took 3 hours to 
make at a total cost of Is. 6cl. for 
material, plus the earpiece, which 
was a· ,war surplus one and cost 
2S. 6d. 

Several friends who have listerced 
in prefer the quality of tone given, 
by this speaker to any commercial 
made speaker they have heard. 

Yours truly, 

(se!.) W. H. CARROLL. 

Telephone ear pa., 
~.}*""=k"'F-=9'ffiJ=l~~/fJ·rie rt>d. 

Wootl c/,;mp FOr ear pi-. 

A novel loud speaker. 
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The OaR fif dtre Open 
There must he a time when the experimenter 

will emerge from his den, when he will make 
his last reception a good enough standard for 
appr:eciating the joys of even a broadcast 
concert, when he will feel that theme :i:s much to 
be siil.id for lrircless m tlle .open air. 

The enthusiasts of wireless~ as illilkdy IIlo 
overlook its pl'omise as the ~os. The former 
find themseilv~ far 1hoo ~osselll m iexperime.mt 
to hothel' h'l tm.ke t!m:e set 'IOOail: of •d(l):Ol"S, 'or ev.en 
further :diicld ·to i't:ihe l"Wm,, ~ to tth.e lla.tlter 
it presen;t;s :q;tci};d ,di.ffiomlhtiies. 

But the fact IDema.U:ts dad: ~the re~Gllll:S in 
the ope:m. a;ia- ame~al!ly~lygoo.dl,~ 
there is ahm ·t!ltte wrll:ea ple1l:9JjJl:e tof blepiang ·~··s 
wirelessltamb11·1imJ, :SQ) tlm ~ ... ~ ll:'Jllll. ~day. 
and aM tl.ID the ~ cm( itllaie kmlliidlay by 
being ~ lhiD .l1is1ben m "l'<iten amd where Olile 
pleases. 

~side Wireless 
Riverside wireless this year in the LC>ailido:m. 

area sta;rted long before summer came, but 
observations by the writer in the area around 
Birmingham, in all the week-endretreats,have 
given little cause to suggest that summertime 
wireless is anything more than an idea in the 
Midlands. 

Why it is difficult to say. In all other ways 
the interest in wireless is very stroog indeed, 
aurl: fmm emd to entl .olf Birmingham :itself ilhere 
is a s1l1Jllfi;aient ll'lll:lhtitnde ofwliiDeiless ifol:k tosug~t 
that ::ii Slll1illllllrle£ lrirdess rilclights were at all 
re21lhised il:lbey w())1]111}d ;]J)e very wldell:y .incl.ulged in. 

On The Aven 
A ;pro0f was provided by the first -wireless 

river party which took p1ace on the Av11:m. just 

SZI 
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JL\hl(!)w•e Stratford on July 7, wlten allWtle \F)arty, 
provided with a Marc<'Jni. ':2-'~ve set and two 
stageamplifiers and tw0loud-speakers,and using 
am aeria:l slung from an ;adjacent tree !U<'J .a \{illillt 
pale set in the bed of the river, ~d up 
~gham and London and the otber:stalti0ns, 
aa:llll·cl:l'ew, even :fr0m the charms of the gran1o­
ph0ne, an interested audience of river people. 

The Wireless Atmospher,e 
It is somewhat strange that though a great 

deal of attention and discussion has con­
cerned the atmosphere of the broadcast studi@, 
no. ene has as yet suggested that there is also 
an idealatm0sphere for most successful listen: n,;­
in-apart fr0m the consideration of the techni­
cal detail of a working receiver. Fm pedect 
enjoyment of wireless broadcasts there is 
needed something more than a scl working 
well and a pair of head-phones to the ea;r-s or 
:a !Periect loud~speaker. 

There is the comparatively unconsidered 
importance of surr:onndings___llack oi hig'h 
ligihts, a prevelance of shadows-those 
tricks of furnishing anl!l decoration which make 
fhe perfect :house, Now, since all art is in a 
sense an imitation of nature, it is not surprising 
that at times a certain marvellous appropriat­
ness is found in moments of listening-in in 
the open air. There seemed this sense in the 
,particular river ,GOncert referred to above; and 
though the spot w:as hastily picked,,and tho:ttgh 
there was 1itt1e preparation, the transmissions 
picked up from Birmingham and London were 
remaTkable dear, were stiik:in:g in their coin­
paratiMe ;freedom .from :llll:cal inter:Jienmces1 and 
in certai:m. items .o@trta.i;:m.ed an dful 1!}\lallity 'CDcf 

suit.abi11ty, ble:nding, har:lll!lonising with thiS 
setti~g that na.ture had fll'O'Wclei. · 
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A Car Set 
The experience of the initiators of river 

wireless on this particular occasion also included 
a signal feature. The "junk" had been 
carried in a car which represented the latest 
application of wireless to a motor-car. A 
30 h.p. 1923 Daimler landaulette de luxe, 
utilising a plate as the roof aerial, had been 
fitted with an 8-valve Marconi special car set, 
controlled by a panel concealed in the up­
holstering of the interior. 

Above : Placing the 
earth net in the river 
while the aerial is 
being tied to a punt 
pole. 

Below: Listening to 
the Binning ham 
station :on the Avon 

at Stratford. 
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Given a range of 6o miles, Birmingham was 
tuned in on the road between Birmingham and 
Stratford-on-A von, and then in Stratford 
itself, moving through the streets of the 
Immortal Bard's birth town, the Birmingham 
broadcasts were heard. The occasion became 
particularly memorable when a halt was made 
outside Shakespeare's birthplace, and in the 
shadow of this historic building a super-modern 
installation of wireless apparatus permitted 
the radio voice of Birmingham and even London 

to be heard and understood. The 
thought sprang out of the realisation 
of the progress that has come ,..-ith 
time. What of this latest marvel 
would Shakespeare have thought? 

The photographs show a 
pleasant outing on the 
A van with the help of a 

.M arconiphone. 

LIGHTNING AND WIRELESS. 
The recent terrific thunderstorm experienced 

in the London area and in other parts of the 
country made many wireless beginners fearful 
as to their safety. There has been much talk 
about wireless aerials and lightning, and some 
people have feared that in the case of a thunder­
storm there would be a big danger of their own 

522 

installation being struck. The idea is cer­
tainly plausible, but how does it measure up 
to actual facts ? So far we have yet to hear of 
a single receiving aerial damaged by lightning 
in this countrv, whilst in the United States, 
where wireless· aerials are far more numerous 
than here, the danger is reckoned to be 
negligible. 
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T HE determination of the direction of 
wireless waves has generally been 
based on the assumption that the 

origin of the waves is on or near the surface of 
the earth. Also, as transmission usually takes 
place from elevated aerials, it has come to be 
generally accepted that the electric force is 
usuct'lly vertical and the magnetic force usually 
horizontal. On these assumptions the typical 
direction-finding system has been a single loop 
in a vertical plane capable of rotation about an 
axis in its plane. The ultimate object of a 
direction finder is to find the actual direction 
of propagation of the waves; and it has been 
shown that the electric force, magnetic force, 
and direction of propagation are all mutually at 
right angles. On the assumption that E is 
vertical and H horizontal, the ordinary direc­
tion-finder will give accurate determinations 
of the direction of propagation. It is, how­
ever, possible that these conditions may not be 
obtained, and that both E and H may be 
oblique .to the surface of the earth, and thus 
the direction of propagation may not be parallel 
to this surface. Another case may arise in 
which waves may arrive simultaneously at a 
receiving station in two or more different 
directions from the same transmitting station. 
With these possibtlities, and from the fact th:at 
under certain circumstances errors in direction­
finding are observed with present-day appara­
tus, it is essential to consider, in the first place, 
what is actually determined by a single loop; 
secondly, what is the effect on the observed 
direction if the waves are tilted, and, again, 
what is the effect of waves from the same trans­
mitter arriving in two or more directions at 
the receiving station. 
What a Simple Loop Actually Determines. 

In endeavouring to discover what a simple 
loop actually determines about the direction 
of propagation of waves, it is to be understood 
that this loop is used merely as a typical 
example of almost all present-day direction­
finding systems. Earlier in this series of 

articles (see Fig. 3) (Modern Wireless, No. 2, 

Vol. I.) the theory of reception of electro­
magnetic waves by a simple loop was de­
veloped. This theory was developed from the 
ordinary laws of electromagnetic induction by 
considering the amount of variation in in­
tensity of the magnetic field which passes 

· through the plane of the loop as the wave 
· passes. It was seen that the electromotive 

force was zero when the magnetic force was 
parallel to the plane of the loop. Present-day 
loops are rotated about a vertical axis. When 
the zero is determined it is known that the 
magnetic force is parallel to the plane of this 
loop. This is an important fact, and. it is the 
only statement that we can make with cer­
tainty. 

The assumption is usually made that the 
magnetic force is horizontal, but it would not 
ma.tter to the loop what direction this magnetic 
force has in the plane of the loop, that is, the 
magnetic force may be vertical or horizontal 
or any direction in the angle included between 
those two, and the electromotive force will be 
zero so long as the magnetic force is parallel to 
the plane of the loop. By making the assump­
tion that the magnetic force is horizontal and 
that the electromotive force is vertical, the 
deduction can be drawn that the direction of 
propagation is perpendicular to the plane of 
the loop when there is zero electromotivcforce 
in the loo?. · 

These assumptions may not be correct, how­
ever, and there may be cases where H is not 
horizontal, and in order that the loop can still 
be used to determine the direction of H it will 
be necessary to make the axes of rotation of 
the loop more general, i.e., it should be capable 
of rotation about other axes than the vertical. 
Suppose that the loop is capable of rotating 
about a vertical axis and also about a hori­
zontal axis, this can be done by an arrange­
ment similar to gimbals as illustrated in 
Fig. 25. We will refer to this as a universal 
loop. Suppose that the loop has been rotated 
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· about its vertical axis to determine a zero, it 
can be determined then whether the magnetic 
force is horizontal by rotating the loop about a 
horizontal axis. If H is horizvntal, then 
rotating about a horizontal axis will mean 
that H is always parallel to the plane of the 
loop, and there will thus be a permanent zero. 
However, if His not horizontal, rotation ab<:mt 
this horizontal axis will mean that H will not 
always be parallel to the plane of the loop and 
an electwmotive force will be obtained. Thus 
in m:der to determine Hit is necessary to have 
a universal loop and to rotate it about the 
various axes until an axis of rotation is obtained 
which will give a permanent zero. When this 
is obtained it is known that H is parallel to 
that axis of rotation. We thus see that all that 
a universal loop deteJ!mines is the direction of the 
magnetic force. 

Another way in which H can be determined 
instead of using a universal loop 
is to use three identical loops at 
right angles to each other, pre­
ferably one horizontal and the 
othu two vertical, and to 
measu.re simultaneously the in­
ten::ities of signals heard in each 
loop. From the relative intensi- r'. 
ties in the three loops the ~ 
direction of H can be. obtained. 
This is not so simple, as in 
ordef to obtain a complete 
determination it will be essential 

. W 
LOOP 

i 

i, 

I 
LOOP 

to take into account the phases 
of the currents. induced in tile ~ 
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An obvious example ot this is in transmission 
from an aeroplane which is above the surface 
of th<e earth. In this case the d;i.rection of 
propagation tearo.nli>t be parallel to the surfaee 
of the earth unless the distance from the 
aeroplane is very great. Hence, to determine 
accurate directions of an aeroplane in flight it 
is essential to hear in m~n.ct the principles 
whiC11 have just been described. Another case 
where the directioJJ. of propagativJJ. may not 
be along the surface of the earth is from 
atmospherics. 'fhe source of atmospheFics is 
often at a great distance above the surface of 
the earth, and here, again, in order to deter­
mine aecurate direction it is essential to bear 
these principles in mind. Other eases may 
anse, such as where the waves travel over 
mountainous country; and it is easy to 
appreciate how in these cases the direction of 
the electric and magnetic forces can be twisted 

t 

( 

1 

loops. "As {ar as is known this Fig zs.-'A loop aerial arranged to 
meth.odhas not up to the present t<otate in ginwals. 

from their normal directions . 
Again, where waves have to 
travel over metaHic deposits it 
is quite possible that the direc­
tions of both H and E are 
inffueneed. It thus appears 
somewhat remarkable that 
accurate direetion-finding has 
been possible, seeing that tne 
apparatus used has involved so 
many assumptions. The fact 
that directian-ftnding is ~tsuabZy 
so good shows thafffhe assumptions 
made-that the der:tric force is 
verticnl cmd the magnetic force 
hori80ntai-are, in general, well 
founded. 

beero. employed. 
A loop rotating about a vertical axis merely 

determines the vertkai plane which contains 
the magnetic force. When using this 
specialised loop and when a zero has been 
determined, it means that His in the vertical 
plane of tlie roop. Tile direction of the 
electric force may also be in this plane. In 
thls case if both E and H are in the vertical 
plane, them the deduction of the direction of 
p:i:opagatwa a:.s being perpendi'cular to the 
plane of tlie loop for zero effect is correct. 
However, if E is net contain.ed in the same 
vertical plane as H oUT deduction of direetion 
is in. error. 

It is known that waves are obtained which 
have not the magnetic force horizontal and the 
electric force vertical, and whose direction is 
thus not parallel to the surface of the earth. 

The Absolute Determinatiorr of Direetien. 
Having seen that all that a l'Clop determines 

is the direction of H, in oTder to detevmfue 
dire~;tion absolutely it l'>ecomes neeessary to 
det!!lrmi.ne also the direetiorr of the eiedFic 
force. '!his its possible by the l:lSe' of plane 
aerials which are capable of rotaili~l'l. }n; a 
sim:ila:rmanner to that of loops. It is ad,vfsable 
in thls case to use Hertzian: oscillators with tlie 
receiving apparatus in the ceX~~tre and eapaible 
of rotation about a uni:ver5al axis, sueill: a 
system giving a maximum effect when the 
aenal is parallel to the direction of tlie electric 
force. This type of aerial is, however, not very 
suitable for long waves, as it is necessatty to 
keep the aerials very short for manipulation 
purposes and it is essential to use large loading 
coils for tuning, and these loadi:rrrg coils act 
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somewhat as loops and tend to pick up radia­
tion directly and so upset observations. 

Waves Arriving in Two Directions from the 
Same Source. 

In using a simple loop it was shown that 
only the magnetic force is determined. In 
the case of waves arriving in two different 
directions it is impossible by means of loops to 
separate the components. In order to see the 
effect on a loop of waves arriving in this 
manner it is advisable to simplify matters as 
much as possible and to conce:ntrate only on 
the magnetic force. 

Consider what happens if the two magnetic 
forces are both in the horizontal plane. If the 
phases are identical, there is a resultant 
magnetic force the plane of which will be 
indicated by a simple loop, but this direction 
is wrong, as neither H is determined, and, 
moreover, even if we could separate individual 
magnetic forces it would be impossible to 
decide on which is the correct one. What is 
more likely to happen, however, is that the 
phases are different. Now this will mean that 
with a vertical loop there will never be a zero 
at all except in the special case where both 
magnetic forces are along the same direction, 
although there may be a minimum, and in this 
case one would have to determine the minimum 
instead of the zero. The fact that no zero was 
obtained would indicate to an experienced 
operator that the direction of propagation 
indicated by the loop should be treated with a 
certain degree of suspicion. 

In the case where both the magnetic forces 
are not in the horizontal plane, ~!though one 
of them may be, the case is still more com­
plicated. Thus, considering the question of 
magnetic forces alone, we find that the simple 
loop tells us very little about the directions of 
the two waves, and with a loop it is impossible 
to separate them. When one in addition 
attempts to consider the actual direction, it 
can be appreciated how complicated the pro­
blem becomes. A special case is worth noting 
where the two components may be of equal 
magnitude at right-angles to each other and at 
90° phase difference. In this case the intensity 
is uniform, and on rotating the loop no varia­
tion in signal strength can be detected. The 
problem therefore appears to be incapable \' 
solution. 

Attempts have been made on various assump­
tions to try to obtain accurate bearings under 
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the foregoing conditions. One suggestion was 
made by Eckersley that any reflected wave 
would have the electric component horizontal 
and he attempted by means of a horizontal 
coil to balance out this component. Again 
Adcock used a system of Bellini-Tosi aerials 
where the top horizontal portion was omitted 
and the bottom hori:-:: dallimbs were arranged 
to balance out against each other. This 
method seems good in theory, but it introduces 
many difficulties in practice. 

As to how these variations may arise, a 
hypothesis of the Heaviside layer has been 
introduced. This layer is at a height of about 
50 to roo miles, and any wave incident on it 

Fig. 26.-Showing how the Heaviside layer is assumed to 
affe et transmiosion, 

will be reflected. By day the whole of the 
atmosphere down to the surface of the ground 
is ionised, and by night, when the sun sets, 
these ions re-combine right up to the level of 
the Heaviside layer. Thus, as has been 
pointed out by Eccles, during the day there i~ 
no well defined layer at which reflections can 
take place-Fig. 26 (a)-and so the variations 
introduced by waves arriving at the receiver 
in two different directions, one over the surface 
of the earth and one reflected from the Heavi­
side layer, are not so likely to occur. B} 
night, however, the lower boundary of the 
layer forms a good reflector-Fig. 26 (b)-and 
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hence possibly accounts for the fact that these 
variations occur principally during this period. 
They are usually )l(;lt obtained at distau\ces 
greater than 100 mil~s, but under certain 
circumstances, where the distance is large, 
and particularly where there is mountainous 
country either at the source, at the receiver or 
in between, these variations are obtained. 
They commence usually about sunset aiJ:d 
continue till about sunrise. Very often the 
actual observed bearings wander, and it is 
sometimes possible to follow the bearing round. 
Variations up to 60° or 70° have been observed. 
Wavelength sometimes has an influence, 
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. although there is :not sufficient lm.mm about 
this to say exactly in which waythe wavel~h 
affects bearings. 

It will be apparent that .a: good. deal of work 
is stili required before a proper understanding 
is arrived at of the variations experienced in 
direction finding when working over the land; 
but, on the other hand, the errors introdueed 
np fo about lOO miles over the sea, a range of 
particular service to navigation, are negligible, 
and the immense service of wireless direction­
finding in· this connection has been amply 
proved, both as a reliable means of saving time 
and as a safeguard against disaster. 

REGULAR PROGRAMMES FROM BRITISH AND 
FRENCH BROADCASTING STATIONS 

GREAT BRITAIN. 
Station.· Call Wave-

Sign. length. . 

Cardiff 

London 
5 WA 353l3·30 r~m~~~'JO p.m. 
2 LO 36.9 (except London) and 

5.30 p.m. to I r .o 
Manchester ... 2 ZY 385 p.m. London (day 

transmission) I I. 30 
Newcastle 

Sundays. 
5 se 4I5 8.30 to I0,30 p.m. 

5 NO 400 ~ a.m. to 12.30 p.m. 

London also 3.0 p.m. 
Birmingham 5 IT 42 .. to s.o p.m. 

Cardiff 
London 
Manchester 
Newcastle 
Glasgow 
Birmingham 

Silent Periods. 
8.o to 8.30 p.m. 
7.30 to 8.0 p.m. 
7·45 to 8.15 p.m. 
9.0 to 9.30 p.m. 
6.o to 8.r5 p.m. 
8.rs to 8.45 p.m. 

FRANCE. 
PARIS, EIFFEL ToWER. {FL, 2,600 metres.) 

7.40 a.m. 
12.15p.m. 

3·3op.m. 
6.10p.m. 
7.2op.m. 

II.I5 p.m. 

Weekdays (daily). 
Meteorological forecast. 
Meteor. forecast and time giving. 
Financial bulletin. 
Concert. 
Meteor. forecast. 
Meteor. forecast. 

Sundays. 
6.10 p.m. Concert. 
7.20 p.m. Meteor. forecast. 

Other concerts specially announced from 
time to tirr.e. 
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PARIS, RAD!OLA. {1780 metres.J 
Weekdays (daily). 

12.30 p.m. Information (Cotton Exchange, 
Havre, Liverpool, Alexan­
dria). 

12.40 p.m. Concert. 
5:0 p.m, Commercial information. 
5.10 p.m. Financial information. 
5.20 p.m. Cor.eert. · 
8.45 p.m. News. 
9.·o p.m: till ro.o p.m. Concert. 

Thursday, 9·45 p.m. tiii 10.30 p.m. Dancing 
concert. 

Sundays. 
2.0 p.m. till3.0 p.m. 
8.45 p.m. News. 
9.0 p.m. till 9·45 p.m. 
9·45 p.m. till IO.}O p.m. 

Concert. 

Concert. 
Dancing conceFt. 

PARIS. ScHooL oF PosT AND TELEGRAPHs~ 
Tuesday and Thursday. 

8.30 p.m. Concert. 
And very frequent :radiophone transmissions 

of pia ys (comic operas). 

LYONS. YN, J,Ioo metres. 
10.45 a.m. Concert (gramophone). 

3·35 p.m. Financial news. 

NICE. RADIO RIVIERA. 
12.0 noon.. News and concert. 

6.7 p.m. News and concert. 
9.ro p.m. News and concert. 
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THE possibility of utilising the high audio­
frequency amplifying power of the 
"S.T. roo" circuit in the reception 

of long-distance telephony offers some fascin­
ating problems to the experimenter. VVhile 
the circuit in the published form readily gives 
an enormous build-up of moderately-fair:.t 
signals-such as those obtained from a broad­
casting station on a very indifferent aerial 
some little distance away-for feebler signals 
an effective stage of high-frequency amplifica­
tion before it is desirable. Fig. I represents 
the essential part, or nucleus, of theS.T. roo, 
slightly simplified ·by replacing the tuning­
coil and condenser in the plate circuit by a 
variometer (which works very successfully in 
practice). 

It is evident we can add a stage of H.F. 
amplification before, and this arrangement 
is shown m Fig. 2. But m order to interfere 
as little as possible with the correct functioning 
of the nucleus, and also for selectivity it 
is suggested that in place of close-coupled 
fine-wire H.F. transformers, ordinary tuning­
coils in a two-coil holder be used, with both 
primary and secondary tuned by small vari­
able condensers; the coupling can then be 
varied at will, and very 

Fig. I.-The Nucleus of the ST roo circuit. 

of a .00025 Marconi variable condenser, 
fairly loose-coupled to the first, as secondary. 
The circuit was very quiet-with little atmos­
pheric noise, A. C. hum, etc., and was easily 
manageable, giving very good selectivity and 
good loud-speaking strength ori local broad­
casting, though, of course, not so loud as the 
original S.T. roo, withonlyone L.F. stage. The 
tuning was much easier than would appear at 
fi·rst sight ; the aerial-circuit and second tuned 
plate had flat tuning (the latter on account 
of the great damping effect of the crystal) ; 

great selectivity is possible. 
On trying this circuit 
practically it was found to 
function very well with the 
two valves, -the first H. F., 
and the second as the S.T. 
roo nucleus. It was found 
possible to get an actual 
step-up in this H.F. transfor­
mer-more often described 
than actually obtained-by 
using a No. 35 Igranic tuned 
by a .0005 variable conden­
ser as primary; and a No. 
75, tuned by little more 
than the minimum capacity Fig. 2, H.F. Amplifier added to the "STroo.'~ 
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and plenty of noise from­
some amateurs, the result on 
distant stations did not seem 
to repay the trouble. The 
tunin,g, of course, was no more 
complex than in No. 2. 

In order to try and obtain 
the higher efficiency and rela­
tive simplicity or reactance­
capacity H. F. coupling, after 
_fome experimenting on modi­
fintions of Fig. 2 the circuit 

Fig. 3.-A Double STroo with two stages of HF. ani two of L.F. 

shown in Fig. 4 was evolved. 
This gives the two stages of 
H.F., with one stage L.F., of 
Fig. 2, utilises the surplus 
radio-energy as in S.T. roo, 
of which it is of course 

and practically all control was by the secondary 
H.F. transformer condenser. The circuit was 
also very stable ; and the head-phones could 
be worn with comfort. Both Birmingham 
and Cardiff were readily tuned in at pleasant 
strength in the interval of z L.O., and during 
day-light. 

The next step was to see if another stage 
of dual amplification could be adapted to 
this, so as to give two stages, audio-amplifica­
tion as well as two stages of H.F, The idea 
of this modification is to use the first valve 
f<Jr amplifying weak radio-frequency but 
strong audio-frequency energy, and to obtain 
the first stage of L.F. amplification, wherein 
the energy ·to be handled is still moderate, 
with the second valve of tlie series,· which is 
already fairly loaded with H.F., thus dis­
tributing the load more fairly. . The circuit 
indicated in Fig. 3 resulted. This on trial 

but a slight modification, is 
very quiet and stable, and can be thorough­
ly recommended for long-distance reception. 
As the phones are isolated from the aerial 
circuit and its valve with only a slender 
l;I.F. coupling condenser, atmospheric A.C. 
induction and stray noises are absent. 
In practice all tuning is done on the one 
variable, the plate circuit variometer (or 
equivalent coil, e.g., Igranic No. 50, and tuning 
condenser); The tuning on the aerial vario­
meter and second plate variometer is flat 
as in Fig. 2. Of course any or all of the vario­
meters can be replaced by coils and tuning 
condensers, according to the resources of 
the experimenter's apparatus cupboard. The 
small coupling condenser is set at a very low 
value, if howling is to be avoided--:.only 
some ro degrees of a Marconi .00025 variable 
was found best ; it is then left undisturbed, 
so could be replaced in due course by a small 

proved to be stable enough, 
but extremely noisy in use. 
With the phones in the plate 
circuit of the first valve, any 
audio- frequency disturbances 
picked up by the aerial came 
through amplified, the result 
was a roar of atmospherics and 
induction from A.C. electric 
light mains (the latter had to 
be shut off at the main switch 
to be able to bear the phones 
on the head at all), so that 
although a very good ~easure of 
loud-speaking was obtainable 
from the local broadcast station, Fig. 4.-A Variometey Tuned Circuit with tw<J stages of H.F. and one of L.F. 
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fixed condenser. The radio-choke of No. 
200 size is essential ; larger coils bring in 
growlings. The fairly large bridging con­
denser across the transformer secondary 
shouldbe noticed. 

It is evident that a note-magnifier can b~ 
added to this, as ~n the original S. T. wo, 
which will give an extremely powerful and 
sensitive circuit, but one that is at the same 
time quite stable (especially if carburundum 
crystal, without applied potential, be used 
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with firm contact), and easy enough to tune. 
Without a note-magnifier the reception cf 
local broadcasting is very satisfactorily loud 
on the loud-speaker. 

NoTE.-In some cases the 7o,ooo ohm grid 
leak could be dispensed with. Grid-bias, 
of from I.4 to 4 volts negative, should generally 
be applied to both valves, by grid cells between 
" I.S." of L.F. transformer and the filament ; 
it is omitted in the diagrams for the sake 
of simplicity. 

WIRELESS ON THE CAR. 

This Daimler car, fitted with a roof aerial consisting of a metal plate, is seen on the banks of the Avon at 
Stratjord, where it successfully receired both London and Birmingham broadcasting A story of the outing 

is given on pagt 522 of this issue" 
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THE MEASUREMENT OF WIRELESS QUANTITIES. 
By E. IT. CIIAP.~IAN, M.A., D.Sc., F.R.Met.Soc. (StafJ Editor). 

H.-CAPACITY OF FIXED CONDENSERS. 
In this, the second article of a series, Dr.~ (:hapman shows how the capacities of fixed condensers 

are easily and rapidly measured. 

T vVO important things to bear in mind 
with regard to the construction of a 
fixed condenser are that a certain 

capacity has to be obtained and that, when 
once the condenser has been assembled, its 
capacity value cannot be altered without a 
good deal of trouble. In '::onstructin.g a 

Fig. I.-:-Illustrating overlap of condenser plates. 

variable condenser, a particular maximum 
value is aimed· at and, if that maximum 
value is exceeded, no harm is done since the 
value aimed at is included in the tange of the 
condenser. With a fixed condenser, however, 
the wireless experimenter sets out to obtain 
a definite capacity value or to get as near to 
that value as his measurements and material 
permit. Hence the measurements made in 
connection with the construction of a fixed 
condenser must *·be extremely accurate. 

The capacity of a fixed condenser depends 
upon the following three things :-

(i) the area of the overlapping portions 
of the opposing plates, 

(ii.) the type of non-conducting material 
sandwiched between the metal plates, and 

(iii.) the thickness of that material. 

Of these three things (i.) and (iii.) must be 
measured with care and accuracy .. By assuming 
that all our condensers will be made with mica 
between the metal plates we shall not be con­
cerned at all with (ii.). 

Dealing first of all with (i.), it is important 
to obtain a clear idea of what is meant by 
overlapping. If a penny is placed exactly 
on the top of a second penny, the overlapping 
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(!.rea is that of a penny. If, however, a half­
penny is placed on the top of a penny, the 
overlapping area is that of a halfpenny (see 
Fig. I). From this illustration it will be 
evident that, where two opposing plates of 
a fixed condenser are of unequal area, the 
overlapping area will be that of the smaller 
plate. 

Referring now to Fig. 2 which illustrates a 
fixed condenser of common shape, our first 
measurements will be the length and breadth 
of the overlapping portion of the plate as it 
will be when in position. in the condenser. 
Should the opposing plate be smaller and take 
up the position indicated in Fig. 2 by the broken 
outline, the overlapping area would be th;tt 
of the rectangle EFGH. If, on the other 
hand, all the plates of the condenser were cut 
to the same size and when assembled were 
made to fit over each other exactly, the 
overlapping area would be that of the rectangle 
ABCD. 

Measurements such as the length and 
breadth of the overlapping area of a con­
denser plate can be made by placing a centi-

H----------------Gi 

' 
E_ - - - - - - - - - - - - - _r_: 

A 
Fig. 2.-A typical fixed condenser. 

metre scale on the plate, but the use of a pair 
of dividers would give more accurate results. 

To measure AB with dividers, one point 
of the dividers would be placed at A and the 
other at B. The dividers would then be 
transferred to a centimetre scale, one point 
being placed on ~he zero mark, the other 
point giving the required reading. 
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Our next measurement, the thickness of 
the mica to be used, is so small that it is 
necessary to make use of some accurate 
measuring instrument. There are a number 
of well-known types of such instruments to 
choose from. 
Fig. 3 illus­
trates a mi­
crometer 
screw- gauge 
with which 
me as u re­
ments can 
be made to 
the hun· 
dredth part 
of a milli­
metre. Such 
an instru­
ment is somewhat expensive. The present 
writer has frequently made use of the 
type of sliding callipers illustrated in 
Fig. 4 for measuring the thickness of mica. 
Sliding callipers cost only a few shillings and 
they would prove a valuable addition to the 
collection of tools to be found in the possession 
of the serious experimenter. 

Failing either of these instruments, use 
could be made of the familiar standard wire 
gauge illustrated in Fig. 5· Various trials 
will give a result in which a certain number of 
sheets of the mica will fit into one of the gauge 
slots with precision. Reference to the table 
provided (Fig. 6) will then give the required 
thickness of mica to a considerable degree of 
accuracy. For example, suppose that three 
sheets of mica fit into gauge slot 28. From 
the table in Fig. 6 we see that the thickness 
of the mica is ·12 millimetres. Whether a 

Fig. 5.-A standard wire gaug4. 
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measuring instrument or a standard wire 
gauge be used, it is a good plan to take the 
thickness of the mica a number of times either 
for different sheets or at different places on the 
same sheet or bundle of sheets. An average 

Fig 3.-A micrometer screw-gauge, 
graduated in hundredths oj a 

millimetre. 

value should 
then be 
worked out 
and used in 
the calcula­
tions. 

The man­
ner in which 

the measurement chart in Fig. 7 is used can 
best be understood by considering actual 
examples. 

Let us first suppose we wish to make a grid 
condenser of a capacity of ·ooo3 microfarads 
and that we wish to use only two opposing 
plates. Suppose also that the mica to be used 
has a thickness of ·12 millimetres. Our 
problem is to determine the area of the over­
lapping portions of the two opposing plates. 
To get this area, we place a ruler across the 
measurement chart so that its edge passes 
through the reading ·0003 microfarads on 
Scale V. and through the reading ·12 on 

Ftg. 4.-Sliding callipers. 

Scale I. The edge of the ruler in this position 
is indicated in Fig. 7 by the straight line AB. 
We note that the edge of the ruler crosses 
Scale Ill. at a point giving a reading of 6·75 
square centimetres. This reading gives the 
required area of the overlapping portion of the 
condenser plates. The length and breadth 
of this overlapping portion are entirely at our 
choice. We can place a ruler so that its edge 
passes through the point 6 75 on Scale Ill. 
and move it about to cross Scales II., Ill. and 
IV. at any angle, always provided of course 
that the edge passes through the point 6·75 
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on Scale Ill. This is a great convenience and 
will save much trouble when condenser plates 
have to be cut. Suppose that the breadth 
of a strip of copper foil to be used in making 
this grid condenser is 2·4 centimetres. To 
get the length of the overlapping area we place 
a ruler with its edge in the position indicated 
in Fig. 7 by the straight line CD. The edge 
of the ruler in this position passes through the 

NUMBER OF SHEETS. 

Gan~e I I 2 3 4 s 6 Knmbe' ----- ---
18 - - '40 '30 '24 •20 

20 - '46 '30 •23 ·r8 ·1S 
22 ·36 '24 ·18 ·q •12 
24 - ·28 '17 •14 ·rr ·og 
26 '4t) '24 ·1S ·rr '09 ·o8 
z8 ·38 '19 J12 '09 ·o8 ·063 
30 '31 ·16 •10 ·o8 ·063 ·oso 
32 '27 ·I4 '09 •07 ·oss •046 
34 '23 ·r2 ·o8 ·os8 '047 •039 
36 •19 ·ro ·064 '048 ·OJ9 ·032 
38 ·IS ·o8 ·osr '038 '030 ·02S 
40 ·I2 ·o6 '04 •03 •024 •02 

Millimetres. 

Fig. 6.-1\leasurement of thickness of mica by means oj a 
standard wire gauge. 

point 2·4 on Scale IV. (breadth of overlapping 
area) and through the point 6·7s on Scale Ill. 
The reading z·8 indicated by the edge of 
the ruler on Scale II. gives the required 
length of the overlapping area of the con­
denser plate. 

For the construction of small fixed con­
densers it will be evident that the measurement 
chart given herewith will enable the experi­
menter to use up odd bits of copper foil which 
he might otherwise have discarded as useless. 

As a sec:ond example, let us consider the 
construction of a fixed condenser of capacity 
·or microfarads from pieces of copper foil 
which give an overlapping area of length 
s·4 centimetres and breadth 3 I centimetres. 
Let us further suppose that the mica to be 
used is ·os millimetres thick. The problem 
is to determine the number of metal plates 
or foils to be put in the condenser to give the 
required capacity value. 

Using the measurement chart, we first place 
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a ruler across Scales II., Ill. and IV. so that 
its edge passes through the reading s·4 on 
Scale II. and through the reading 3·1 on 
Scale IV. The edge of the ruler gives us a 
reading of approximately 17 on· Scale Ill. 
(see line EF on chart). Next we place the 
ruler so that its edge passes through the 
reading ·os on Scale I. (thickness of mica) 
and through the point where line EF crosses 
Scale Ill. Incidentally there is no need to 
bother taking readings from Scale Ill., but the 
numerical scale provided will save the con­
tinuous drawing of lines across the chart. 
In this last position, the edge of the ruler 
will be in the position indicated by line GH 
on the chart. \Ve now place our ruler so that 
its edge passes through the point where GH 
cuts Scale V. (approximately ·oor8s micro­
farads) and through the reading ·or on Scale VI. 
The line KL indicates the edge of the ruler 
in this position. Where KL cuts Scale VII. 
gives us the number of plates which must 
be put into the condenser. Since KL cuts 
Scale VII. nearer to 7 than to 6, and also in 
order that our condenser should exceed rather 
than fall short of the value ·or microfarads, 
we should put 7 plates in the condenser. 

In order to show how elastic is the use of 
this measurement chart, let us consider as a 
third example the construction of a fixed con­
denser of capacity ·ooz microfarads when the 
number of plates must be 4 and the mica to 
be used is ·2 millimetres thick. Let us also 
make the stipulation that the plates of the 
condenser must be square. Our problem is 
then to find the side of the square plates. The 
work is as follows :-

Position 
of edge 
of ruler, 

First 

Second 

Third 

Indicated 
by line 

MN 4 on Scale VII., 
·oo2 on Scale VI 

PQ ·ooo 66 on · Scale 
V , '2 on Scale I. 

RS Right across 
Scales II., Ill. 
and IV. perpen­
dicular to all 
these three 
scales and 
passing through 
point 26 on 
Scale IlL 

Note. 

. Crosses Scale 
V. at point 
·ooo66. 

Crosses Scale 
IlL, at 
point 26. 
Gives 
required 
reading of 
yi ems. on 
either Scale 
II. or IV. 

Result :-The condenser plates must be 5'I centi· 
metres square, 
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Fig. 8, which gives equivalent measurements 
in inches and in the metric system, is provided 
with a view to helping those experimenters 
who already have measuring instruments 
graduated in inches and decimals of an inch. 
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By changing measurements made in inches 
and decimals of an inch to centimetres and 
millimetres the measurement chart in Fig. 7 
can be made full use of. 

INC!-1£5 
0 I 2 3 4 

I I TE. NITH.S I I '1'1''1'\ 1'1'11111 llljlj\jl lljlllljl 
'''"''lilt IJII 'f'''l"'l'"fi'lll'''l''''l'''l''''l'nl''l'''l '''l'''lil'' I 1 '''I'' 'I 

CENTIMETRES AND MILLIMETRES 

SCALE REPR£5ENTING THOUSANDS OF AN INCH 
_o 0ooo ~000 o/tooo 4,/looo ¥.ooo o/looo }fooo o/tooo 9/iooo 'Yiooo 

l I 
I I I 

l 
I I 

I 
I I 

I 
I ,I I 

I 
I 

,, 
I 

I 
I ,1.---r 

•I "}(n •2'~11 

SMALL UIV/5/0NS REPR£5£NTINC TENTHS OF M!LL/M£TR£S 

Fig, B.-Conversion scales 
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M 
LANGEVIN has delivered a lecture 

recently before the Marine Academy· 
• on the use of ultra-sonic sound­

waves for submarine signalling. 
These waves are sound-waves above_ the 

human range of audibility and con~titute · 
apparently the only means of directive sig­
nalling and detection for submarine use. Wire­
less waves are absorbed by a thickness of 
sea-water of a few metres, and light-waves are 
equally incapable of penetrating any comider­
able distance. 

The shortness of the waves used, which have; 
a frequency of 3o,ooo to IOo,ooo per second, 
enables them to be emitted in the form of a 
beam, rendering directive signalling very easy. 
This sound-beam is also useful for exploring 
submarine regions, and particularly for 
" sounding " and for the detection of icebergs 
by means of the reflection of the waves from 
the berg. 

The apparatus employed consists of a block 
of quartz and steel, the action of the arrange­
ment depending upon the piezo-electric proper-
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ties of quartz discovered in I88o by Curie. 
T~e device is connected to a high-frequency 
electrical generator, similar to those employed 
in wireless telegraphy and is submerged 
beneath the surface of the water; the electrical 
en~rgy is transformed into ultra-sonic waves 
of the same frequency as the oscillations 
in the applied alternating current, and a sound 
is sent out in a form of a beam, which may be 
rotated at will. Conversely, the ultra-sonic 
waves which fall upon such an apparatus are 
transformed into electrical oscillations, which 
may be amplified and detected by ordinary 
wireless methods, in fact the practical solution 
of the problem of ultra-sonic signalling has 
only been rendered possible by the use of such 
amplification. 

This new apparatus serves both as transmitter 
and receiver just as the wireless aerial serves 
the double purpose in wireless telegraphy: 
it constitutes in fact a submarine aerial for 
directional transmission and reception. 

[Le Radlo]. 
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THE DEVELOPMENT OF HIGH-POWER 
SILICA VALVES 

By Dr. J. 1!. T. ROBERTS. 

This is a fascinating account of the t·t:searches which have ban made upon the prublem 
of the anode heat dissipation in high power valves. The article includes an account of 
the work of l/.1l1. Signal School, Portsmouth (from a lecture before the Institution 
of Electrical Engineers, by Col. 1/. ll1orris-Airey) and of that of the 2\ilullard Radio 

T HE development of hig]J­
power transmitting valves in 
this country for nav2l pur­

poses dates from about I q· 6 and 
has been largely due to the work 
carried on at H.M. Signal School, 
Portsmouth. At about the date 
mentioned the " Ro,md " valve, 
for heterodyne purposes, and also 
the " Oscillion " valve had been 
developed, and the latter was 
employed in an experimental 
transmitter which bad been de­
signed for use in seaplanes. 

The researches which have been 
devoted to the production of high­
power transmitting valves have 
been well justified and have no 
doubt exerted considerable in­
fluence upon wireless dJwelopment 
in various parts of the world. 

The problems which had to be 
investigated related partly to the 
electrical design of the valve and 
partly to the choice of suitable 
materials for the envelope, and the 
proper mechanical construction. 
The following account deals with 
the manner in which these pro­
blems have been investigated and 
more particularly with the employ­
ment of silica envelopes for the 
valves, for the purpose of with­
standing the very large heat radia­
tion when transmitting large powers. 

At about the end of 1916 a valve 
transmitter had been made which 
was capable of producing a current 
of-~ amperes in the aerial of H.M.S. 
Vernon, Portsmouth, and which 
permitted the transmission <Jf sig­
nals from Portsmouth to the naval 
station at Aberdeen. The electrical 
design of the valve was influenced 
by the publication at about this 
time of the work of Dushman and 
Langmuir on pure electron dis-

Valoe Co., Ltd. 

Fig. I. A z·s kw. silica valve. 
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charges, and it may be said thai 
this particular aspect of valve 
design was then beginning to be 
fairly well understood. With the 
production of higher powers, how­
ever, the problem of providing a 
suitable envelope for the valve 
became more acute and investi­
gations eventually led to the 
adoption of silica, which material 
has proved very satisfactory for 
this purpose. The development of 
the silica valve has been principally 
carried out by H.M. Signal School 
and the Mullard Company, and 
Signal School has embodied tl1e 
results of the work in a considerable 
number of official patents. 

Design of Transmitting Valves 

The specification to be followed 
in the case of a transmitting valve 
is usually based on the rating of the 
valve and the d.c. volta()"e which 
is available for the anod~ supply. 

Anode.-The rating of the anode 
is the average power which it is able 
to crs>ipate under normal working 
conditions. This dis,ipation takes 
p!ase almost entirely by radiation, 
and the amount of the radiation 
per square centimetre of the surface 
can be fixed when the maximum 
temperature at which the anode 
may safely be run is known. It 
has been found in practice that· 
between 35 and 45 watts per square 
centimetre may be dissipated, the 
actual amount 'depending upon 
the nature of the anode material. 
It will be seen that the deter­
mination of the necessary anode 
area is thus a comparatively simple 
matter. T~e anode is conveniently 
made in the conventional cylin· 
drical form, and the relatior 
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between the length and the dia­
meter of the anode may be made 
subservient to practical consider­
a~ions-for example, to the most 
convenient size of the cylindrical 
envelope. 

Filament . .,-The value of the 
emission current from the filament 
is determined from a consideration 
of the total energy which it is 
desired to give up to the anode 
per oscillation and the effective 
mean anode voltage during the 
part of an oscillation when the 
anode current is flowing. The 
maximum working temperature of 
the filament will depend upon the 
material and upon the intended 
life of the filament. In practice 
this temperature is about 2,ooo 
degrees Centigrade, and as the 
emission from a tung5ten wire, 
whether pure or thoriated, has 
already been investigated, it is 
easy to specify the filament area. 
For a given area, the diameter of 
the filament will depend upon its 
length, and it is found desirable to 
arrange for the length of the fila­
ment to be somewhat greater than 
the length of the anode ; the 
reason for this will be mentioned 
later on when we describe the 
process of bombarding the anode 
in the final stages of the evacuation 
of the valve. 

Grid.-The practical success of 
the valve depc'nds upon ihe grid, 
the dimensions of which now remain 
to• be determined. The constant 
p. of the valve to be aimed at 
depends upon the circuit conditions 
under wl1~ch the valve is to be used, 
the coupling arrangement of the 
grid and anode circuits, the ampli-

. tude of the oscillations to be pro­
duced and the ease with which the 
circuit can be set into self-oscilla­
tion. This constant p. is a function 
of the anode and the grid diameters, 
the grid spacing, and the diameter 
of the wire from which the grid is 
made : its numerical value for the 
valves in question may be between 
20 and 30, but it is possible to use 
a valve for which the value p. of is 
as high as 250. 

The diameter of the anode having 
been fixed, practical considerations 
govern the grid diameter and the 
diameter of the grid wire ; hence 
the grid spacing is determined and 
the electrical design of the valve 
is complete. 

At about the commencement of 
1917 the design of valves with 
glass containers was proceeded with 

on the lines indicated above, and 
a valve of 5'>0 watts rating could 
easily be produced. It was not 
long before a glass valve of 8:>o 
watts rating was successfully con­
structed and used. It was largely 
in the employment of the latter 
valve, however, that the limita­
tions of glass as the material for 
the envelope became evident. It 
was seen that serious difficulties 
with the glass container would be 
encountered with any further in­
creases in the rating of the valve, 
and in fact an experimental valve 
designed to have a rating of 3 kw. 
was a failure from this cause. 
There appeared to be no real 
difficulty in the electrical design 
of high-power valves, and it was 
thought that, provided a suitable. 
heat-resisting envelope could be 
obtained, wh:ch would also permit 
the maintenance of the very high 
vacuum, there should be no imme­
diate limit to the power which 
could be dissipated. At this time 
a valve rated for an anode dissi­
pation of about 4 kw. was aimed at. 

Methods of Cooling 
·The heat generated at the anode 

is under some conditions very great, 
and the problem of getting rid of 
this heat was not an easy one. 
Various methods suggested them­
selves, of which one was to make 
the anode in the form of a coil of 
metal tubing through which a fluid 
could be passed whilst the valve 
was in operation. The practical 
trial of this method has been post­
poned owing to the fact that cer­
tain difficulties in its employment 
were foreseen, and other methods 
have been found more immediately 
convenient. 

A second suggestion was to 
make the cylindrical anode serve 
also as the outer wall or envelope 
of the valve. It was obvious that 
the cooling would in this case be a 
very simple matter. This method 
has, as a matter of fact, been 
tried with some success, and it is 
possible that at a future date it 
may be adopted for very high 
powers. ' 

Another method of rather a 
different kind is the substitution 
for the glass envelope of the valve 
of a material which has a high 
diathermancy (transparency to 
heat) and a low co-efficient of 
thermal expan'-ion. The substance 
which at once suggests itself is 
silica, which, in addition to the 
properties already mentioned, has 

August, 1923 

also a very high melting point. 
This material has now been success­
fully used for the containers of 
high-power valves, and the resuEs 
obtained have been extremely en­
couraging, although in the early 
stages many serious technical and 
manufacturing problems had to be 
solved. 

Silica Valves 

From the point of view of 
the actual construction of the 
valve envelope, ti1e pre-eminent 
advantage 1 of silica is its very 
low co-efficient of thermal expan­
sion ; this renders it almcst 
entirely free from tiw liability 
to crack when subjected to 
sudden local heating or cooling, 
and permits the making of many 
·complicated mechanical designs 
which would be quite impossible 
with glass. Wl1en it is considered 
that some of the valves are three 
or four feet in length. and perhaps 
fifteen inches in diameter, and 
that they have numerous side­
tubes attached, it will be realised 
that the manufacture of such an 
envelope in glass would present a 
serious glass-moulding problem. 
Furthermore, it is frequently de­
sired to open up the envelope 
in order to replace electrical 
parts, and witi1 silica this open­
ing up can easily be accom­
plished by means of simple rotary 
tools such as those employed ty 
dentists, the re-sealing being ac­
complished by means of the oxy­
hydrogen l)low-pipe. In the bom­
bardment of the tubes in the final 
stages of tile evacuation, the silica 
vessel may be allowed to heat up 
to a much higher temperature than 
glass would withstand and after-

. wards it may be cooled by means 
of an air blast without any fear 
of damage. Anyone having exper-

. ience of glass manipulation will 
realise that the procedure mentioned 
above would lead to endless trouble 
witi1 a glass envelope. The only 

, important disadvantage in the use 
of silica is its high first cost, but 
having regard to the extreme 
facility with which it may be 
manipulated, as well as its techni­
cal possibilities, the matter of cost 
is comparatively insignificant. 

Sealing-in of Leads 

In the case of electrical leads 
through glass, advantage is taken 
of the fact that the co-efficient 
of expansion of platinum is approxi­
mately the same as that of glass, 
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and consequently an air-tight seal 
is easily made in glass by means 
of platinum wire. With silica, 
however, this circumstance is not 
available, and a certain amount 
of experimental work has been 
carried out O:t;l the question of the 
most suitable seal for the leads 
into the silica envelope. A seal 
recommended by the Silica Syndi­
cate, with some modifications by 
Signal School, has been found very 
satisfactory up to a current-carry­
ing capaCity of over 20 amperes. 
This method consists essentiallv 
in the employment of a molyb­
denum wire sealed into a silica tube 
by means of a long sleeve of lead. 

Although the silica has obvious 
advantages in regard to its natural 
properties, the manufacture of 
large size silica envelopes was 
found to be a matter of some 
difficulty, and it was not until the 
beginning of I 9I9 that a really 
satisfactory silica bulb of the 
necessary dimensions had been 
obtained and fitted up into a valve 
rated at 2 kw. Many further 
difficulties were experienced in 
connection -with the bomb:ndment 
of the electrodes and exhaustion 
of the vessel, and it was not until 
about November, I9'9, that the 
first large silica valve was completed 
and sealed off. Unfortunately, this 
valve, which would otherwise almost 
certainly have been a success, was 
insufficiently exhau,sted, with the 
result that in opera_tion it became 
considerably over-heated. 

The employment of silica for the 
valve envelopes, however, had 
shown such definite promise that 
H.M. Signal School set to work 
seriously to study the manufae­
turing side of the problem. The 
existing valve laboratory at Signal 
School was extended and special 
arrangements were made for work 
on high-power valve construction, 
It is interesting to note that the 
substitution of special metal tables, 
strengthened by lattice frames, 
instead of the wooden benches 
which had previously been employed 
for small valve work, led to the 
disappearance of one of the most 
frequent troubles, namely, ~he 
cracking of the glass tubes wluch 
were employed for connecting to­
gether the valves and the mercury­
vapour pumps and subsidiary 
apparatus. Eventually it was found 
necessary to eliminate all joints of 
foreign material, and the wbole of 
the apparatus, including the valve, 
the gauges, and the pumps, was 

constructed thi·oughout of silica 
fused into one continuous piece. 

Exhausting the Valves 

It has already been mentioned 
that the Mullard Valve Company 
had collaborated in the develop­
ment of the silica valve, and by 
the end of I920 it was possible to 
obtain from the Mullard Company 
silica valves which were complete 
except as regards bombardment 
and exhaustion. 

In I 921 an attempt was made to 
produce a IO kw. valve, and 
towards the end of that year a 
valve was actually exhausted and 
sealed capable of dissipating 9! kw. 
under working conditions. The 
bombardment of this valve was 
found to be a very arduous task, 
necessitating continuous atteution 
on the part of the laboratory staff 
for about thirty hours. In view 
of the necessity of reducing the 
manufacture of such valves to a 
proper commercial basis, a careful 
study was made of the times at 
which the principal evolution of 
the gas took place, both from the 
silica and from the metal, and as 
the. result of these investigations 
it was eventually possible to reduce 
the bombardment period for a 
24 kw. valve to about one hour. 
This result was obtained, amongst 
other things, by making all the 
silica and metal employed in the 
construction, of the valve scrupu­
lously clean, and also by takin~ 
the greatest possible care that no 
oxidation of any of the metal p<;trts 
should occur 'Cl uring the assembly. 
After the assembly the v;tlve is 
continuously ,baked and pump3d. 

Anode Bombardment 

-The emission current employed 
in the case of the 24 kw. valve, 
during the process of bombarding 
the anode in ti.~ last stages of the 
exhaustion, was ab.out 3! amperes. 
During this process a certain wast­
age of the filament took place, but 
it was found that this wastage 
was practically negligible. Any 
diminution in the diameter of the 
filament will result in an increase 
in the resistance of the filament, 
and therefore, in order to produce 
a given current through the fila­
ment, a greater voltage will be 
required. In an actual case it 
was found that in order to produce 
a heating current of 20 amperes, 
the filament voltage before bom­
bardment was 36·r and after 
bombardment 36·2. 
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Pressure Indications 

During the process of pumping-, 
an ordinary McLeocl gauge 1s 
employed to indicate the pressure 
down to about o·ooooi millimetre 
of mercury. Below this pressure 
the ammeter in the anode supply 
circuit acts as an indicator of the 
evolution of gas from the anode 
and other parts. It is found that 
the reading of the ammeter grad­
ually increases when gas is being 
evolv3cl, whereas when the b:>m­
bardment is complete, so that 
there is no further evolution of gas, 
the reading of the anode ammeter 
remains absolutely steady. 

Some Curious Effects 

At the commencement of the 
bombardment it is sometimes found 
that on switching on the full anode 
voltage (the grid being at, perhaps, 
300 volts) there is practically no 
emission current whatever, whereas 
the normal emission current to be 
expected under the circumstances 
may be as much as 3! amperes. 
This effect will sometimes persist 
as long as fifteen minutes, when 
the normal emission will suddenly 
set in and afterwards remain stt~adv. 

Another remarkable effect which 
is frequently observed with these 
large valves is a diminution in tlhl 
brightness of tl1e filament at th() 
moment when the anode voltage 
is applied. When the valve is 
working normally, however, the 
anode quickly heats up, so that 
the dimming effect, if it persists, 
is masked. 

It is ·difficult to account for this 
dimming ·effect of the filament, 
but it has been suggested that it is 
due to the so-called " latent heat 
of evaporation " of electrons. ln 
the case in question, the absorption 
of energy, according to Richard­
san's theory, would be about r 5 
watts. The watts consumption of 
the filament under these conditions 
is about 720, but it is possible that 
the emission taking place from the 
thin outer laver of the filament 
may cause a momentary lowering 
of the surface temperature suffi­
cient to account for the observed 
eflect. 

The Life of the Valve 
The filament is, of course, the 

part most likely to require replace­
ment, and upon the life of the 
filament usually depends the life of 
the valve. In some of the earlier 
designs it was found that the fila­
ment became slack after some 5)0 
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hours' use, and the electrostatic 
furces between the ft:lament and, 
the grid caused one )eg of the fila­
ment to be pulloo over to the grid, 
with the result that the filament 
was destroyed. In later designs, 
however, this difficulty has been 
successfully overcome, and some 
of the valves made at Signal School 
have been in use ove1~ r,ooo hours 

without showing. 8Jl¥ signs of 
deterioration. 

The use of silica., valves enables 
a large power output to· be obtained 
from a wireless transmitting instal­
lation of compara.tively small 
dimensions, and consequently this 
type of valve is particulady advan~ 
tageous on board ship, which is one 
of the reasons why H.M. Signal 

Max. Anode Filament Satn. 
TYPE Current Dissipation Volts Amps. A.nlp:-:. 

SchoGl· ha& devoted, se. much atten­
tion to its development. Silica 
valves of r· kw;; up to· 4 kw. rating 
a.re now manufactured by tlhe 
.Mullard Company as a commercial 
article, although a large proportit;ln 
of the output of this type of val!v'e 
has up to the present been absorbed 
in the fulfilment of Admiralty 
orders. 

Length Overall Diameter 
Ins. Cn;s. Ins. Cms. 

Filamontl Anode Volts 

·-~ ·-----1--~-· -··--- -
0 1 KW.} 
u 1 KW. 14 10 4000 0·6 24. 60 3l 8· 

1 KW. 

~c 1 KW' 10000 to 

KW:} 
1 KW. 10 20 12000 n 24 60 3~ 8 uc 1 

0 25 KW.t 2·.5 KW. 16 14".) 1·0 24 60 4 10 u 2"5 KW.) 
6000 

OE: 2:5 KW.l 2·5 KW. 1'8 40 
10000 to 3·0 27 68 4 10 uc 2"5 KW.J 12000 

U 4 KW. 4 KW. 21t 20 - 1·5 25 64 4l 11"5 
I· 

Table giving interesting details of varlous transmitting valves. 

The 

We have receive<:! from Messrs. Simpson and Blythe att iHustrated liSt of their 

well-known "l'urret" aerial masts.. The partkulars given; imclic:ate- that tlhese 

masts are very soundly constructed upon good engineering principles.. They are 

supplied in a variety of sizes, complete with an the requisite accessories. One of 

their special feat11res is their lightness. 
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B DIRECTIONAL WIRELESS, ON SHIP OR B 
0 0 

§ SHORE? § 
0 0 
t3 By Lt.-Col. HAROLD F. TOWLER. B 
0 0 o In this article the author discusses the highly important point as to whether the o 
0 0 n dirrction finding apparatus should be located on the ·cessel itself or on lan.d. 0 n His conclusions point to the advisability of fitting the gear on the slnp. o 
0 0 
O:::JOOOOOOOOOOOOOOOODDDDDODDDOODDDDDDDDDODODDDDODDDDDDDDOCDOODODDDDOOOOODDODO 

THERE has been discussion amongst 
technical experts for some time as to 
whether the best position for the wire­

less direction finder was on board the ship or 
whether it should be on shore. The report of 
Mr. F. W. Dunmore of the Bureau of Standards, 
U.S.A., appears to have convinced the U.S. 
Government that the place for the direction 
ftnder is on board the ship. I gather this 
information from a very interesting chapter 
in C. W. Taussig's book " The Book of Radio." 

This decision is the more interesting in view 
of the large number of shore stations that the 
American Government have erected for direc­
tion finding purposes. 

There is one very important point in this 
matter that does not seem to have received 
the attention it deserves, and that is the great 
assistance that wireless direction finding can 
be to the saving of life at sea. 

We all know the •.• - - - • • • call which 
interrupts all traffic and sends every ship in 
the vicinity to the help of the ship in distress, 
but possibly few people realise the difficulty 
that may be experienced in reaching that ship 
with the minimum loss of time. Of course, in 
some cases, where the ship in distress may be 
on fire, the problem is not difficult, for her 
position is indicated for many miles by columns 
of smoke ; but if we take the case of a steamer 
which has struck an isolated rock, submerged 
wreckage, or i<;e, in foggy weather, the S 0 S 
call is sent out together with the estimated 
latitude and longitude in which she is. If she 
has unexpectedly struck a rock, it is quite 
obvious that she is not in the position she 
was expected to be in-but in any case, there 
is no time for very great care in carefully 
calculating the position-the swinging out of 
lifeboats, attention to the discipline of the 
ship and many other things distract the cap­
tain from giving very detailed attention to 
figures. The ship receiving the S 0 S call 

also cannot be certain of her position ·within a 
mile or two, the weather being foggy she can 
only rely on her estimated position, unless 
she happens to be within sound of any fog 
signal which might assist her. It is therefore 
quite within the bounds of possibility that the 
combination of these two approximations of 
position may leave an error of as much as 
five miles from the actual position. And five 
miles in foggy weather, exercising the caution 
necessary to prevent striking the same danger 
which has placed the other vessel in distress, 
takes a lot of searching and contact may be 
eventually established only by sound. 

Mr. Taussig gives a very interesting example 
in the case of an accident which happened on 
the night of August 6, 1920, to the United 
States steamer Alaska. 

The Alaska was bound from Portland to San 
Francisco with 136 passengers and a crew of 
84 on board when she struck Blunts Reef, off 
Cape Mendocino in Northern California, during 
a thick fog, and sunk in half an hour. 

The accident happened at 9.15 p.m., and 
during the half hour that elapsed before she 
sank the Alaska sent out distress signals. 
The first arrival on the scene of the accident 
was the steamer A nyox who was ten miles 
away when the Alaska struck. The Anyox 
arrived at 11.15 p.m., and with the assistance 
of other vessels which arrived later, saved 
many lives, but 42 lives were lost. 

The steamship W ahkeena, who promptly 
answered the Alaska's distress signal, did not 
reach the scene of the accident until 7.30 a.m. 
the next day-although by her estimated 
position she was only I4 miles away. Mr. 
Taussig says that "For two hours prior to the 
grounding of the Alaska, its radio operator 
had been trying to obtain radio bearings by 
transmitting to the Radio Compass station 
at Eureka, California, but had been unable to 
get into communication with that station. 
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'The failure to obtain bearings was due in part 
to the fact that a large number of ships were 
endeavouring to obtain bearings at the same 
time." 

This case seems a striking example in support 
of the American decision that the direction 
finder should. have been on board the ship. 
If the Alaska had had a direction finder during 
those two hours before she struck there would 
have been no doubt as to her position or that 
she was steering a dangerous course. Instead 
of an enormous volume of signals appealing to 
the shore station for bearings, there need have 
been no disorganisation of wireless traffic. The 
ships would have fixed their position as often 
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as a check was considered advisable without 
having to transmit a single message, and they 
would have been able to treat the shore wire­
less stations exactly as though they were 
lighthouses that they could see. Even if the 
A.f4shl had not had a directional weiess set 
on board, and the a.ccident had occurred­
provided other vessels in the vicinity had had 
directioo:ai wireiesson board-they would have 
beeo. led to tbe actual scene of the accidm.t by 
the S 0 S ~s sent out during the .30 min­
utes before she sank. and would have beeo. able 
to check tbeir own positions by occasional 
bearings of the shore station to prevent the 
danger .of nto.nio.g on to Blunts Reef themselves. 

ODOOOOODOOODOOOOO:::JOOODOPOOOOOOOOODOODDOODODDDDDDOCDDODOOODOOOOOOOOOODOOO 
0 0 
0 0 
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8 A FRENCHMAN ON ENGLISH AMATEURS. 8 
0 0 
0 0 
0 0 
O~OOOOOOOODOOOOOODDDDDOODDDOODOOOOOOOOODODOODDDDDDOOOOOOOOOOOOOOOOOOOOOOC~ 0 

M iLEON DELOYhas gjven in the ".O~de 
Electrique " an account of hts tm­

. pressions of a visit to England, Scot­
land, and Holland, where he has been investi­
gating amateur wireless stations. M. Deloy 
was particularly impressed with the con­
siderable developments in amateur wireless 
stations which had taken place in England 
and Scotland. If we look for the causes of 
these developments, he says, we find them 
more pa:rticularly in the fact that trans­
mission has been licensed in Great Britain for 
several years, and that regular telephony 
transmissions from the Hague and other 
stations have stimulated interest. Further­
more, the establishment of regular broad­
casting service in various towns in Great 
Britain has attracted considerable public 
attention. This development is beneficial all 
round; the manufacturing and commercial 
community profit by it, and in consequence 
amateurs are able to obtain suitable parts foc 
assembling their own apparatuS readily and 
cheaply ; all this is a considerable help to 
progress. 

"In general, I have noticed," adds M. 
Deloy, " that the Bntish amatenrs take much 
more pains over their sets than we commonly 
do here. In addition, they are favoured by 

the latitude of their country, and the scarcity 
of strays and atmospheric disturbances .sur­
prised me very much . 

" Ifigh-frequency amplificabon on shOlft 
wavelengths seems to give excellent results, 
and to be much less difficult than. has com­
monly been supposed in France; we have 
still much to learn in this direction. 

" The British amateurs regulate the heating­
current of their valve filaments with great 
pcecisioo by means ot rheostats. This ap­
pears to be very good practice, and enables 
them to obtain the maximum sensitivity from 
their valves by accurate regulation of the 
applied E.M.F." 

In Hoi:la.nd, M .. Deloy stndiod the reoeivim.g 
apparatus made by the NOOeclan.dsche Radio 
Industrie, ·which is of 'SpeCial coJ:iS'I:rm:;titm,. 
This apparatus gen.ernlly mdudesa H.F. anqm­
fier, detector, and LF. amplifier, aU ihe vaiT~CS 
being Philipps. The windings of the roils 
are made .oll . a special principle, and the 
greatest care is taken to secure llllii..Ximnm 
sensitiveness ot the apparatus. 

The only fault that M. Deloy has kmn<! 
with this apparatus is that it is too dear ~or 
the French market, owing to the adverse ratte 
of exchange. 
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§ A NOTE ON THE USE OF LOUD-SPEAKERS § 
0 Many derrwnstrations, both public and private, are completely spoiled by the misuse of loud- 0 
8 speakers. In this note the author gives some valuable advice on how to avoid such trouble. g0 

0 
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T HE " big noise " in wireless is becoming 
too commonly sought after nowadays. 
It may be all very well for the possessor 

of a set who is never satisfied unless he is 
filling his home with clamant reproduction 
from his loud-speaker-regardless, of course, 
of sweetness of tone and sonority-but if the 
same individual conducts public demonstra­
tions in the same way, the offence becomes 
nothing less than sheer abuse of the science, 
and the people who listen to it would probably 
be far more pleased had they listened-in on a 
simple crystal set. The limits of the set in 
use should be fairly recognised; it is bad 
practice to strain the installation by unduly 
high plate voltages, high filament tempera­
tures, and tight coupling. That way lies 
trouble other than distortion, for the lives of 
the valves may be considerably shortened. 
These points should be borne in mind, par­
ticularly in the reception of broadcasting, 
and if really large audiences are to be enter­
tained the best method undoubtedly is the use 
of efficient detecting and amplifying apparatus 
together With a good power amplifier and 
several loud-speakers connected in parallel. 
A loud-speaker, it should be remembered, is 
capable o£ ·giving clear reproduction only up 
to a point. Beyond that, when the volume 

of sound is too heavy, distortion plays havoc. 
With several loud speakers, however, the 
desired volume may be obtained without loss 
of clarity, but one must be careful to have them 
placed so as not to produce conflicting echoes. 
If possible the acoustics of the room in which 
the demonstration is to be made should be 
taken into consideration. At a demonstration 
recently in which two loud-speakers were used, 
set facing each other from opposite sides of 
the room, a weird effect was introduced by 
the sound waves from each meeting in the 
middle and creating a peculiar echo. It was 
eliminated by putting the loud-speakers in 
close proximity to each other and facing in the 
same direction. 

If every public demonstration of wireless 
was conducted on proper lines, we should very 
quickly hear the last of the similarity of 
wireless to the gramophone. Under the right 
conditions speech by wireless is very much 
more accurate than by gramophone, while 
the music of practically every instrument can, 
by its means, be reproduced with its true 
qualities and features preserved to an extent 
which most people would describe as perfect. 
And that has never been done yet by 
gramophone. 

L. B. P. 

OOOOOODOOOOOOOOOODOOODDDDODODODDODDOOOODDDDOODODODOODDDDOODODOODODOOD 
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g GLASS ENCLOSED DETECTORS. § 
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H AVE you noticed how there has been a 
sudden boom in enclosed crystal detec­
tors ? A few months ago practically all 

the crystal detectors sold were of the open 
variety. Now you find every shop selling little de. 
tectorsin which the crystal and the cat-whisker 
are enclosed in a small glass cylinder with caps 
at each end to keep out the dust. Such detectors 
look very neat and are mechanically an easy 
job to make. Of course it is advantageous 
to keep the dust away from the crystal and 
this probably accounts for the popularity 
of this type of stand. Incidently the glass­
enclosed detector will often " give away" 

its owner, for an examination of the lower 
part of the little cylinder frequently shows 
the accumulation of debris due to constant 
scratching of the crystal face! Of course a 
properly adjusted crystal detector will not 
shed the dust in this fashion, and the presence 
of the debris is a clear proof that the owner of 
the set does not know how to adjust his 
detector properly. Next time you visit a 
friend who possesses one of these detectors 
look and see if there is any crystal dust there. 
Very likely the worst offenders will proudly 
show clean glasses as they will have read this 
note before you reach the house I P. W. H. 
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§ A NOVEL THREE-COIL STAND. R 
D o 
D By R. W. HALLOWS, M.A. o 
§ (Staff Editor). B 
D This coil holder has several novel and desirable features not generally found in commercial types. 8 o n 
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T HOUGH I have used at various times a 
great many of the two and three-coil 
stands now on the market, I have never 

come across one that was all that could be 
desired. The worst are those in which the 
movement of the coils is effected by means of 
toothed pinions. The gears very soon develop 
a good deal. of backlash and the bearings . tend 
to wobble; hence, when the handles are 
moved the coils travel in a jerky way, which 
makes fine tuning a matter of extreme difficulty. 

Another bad fault found in holders of 
certain designs is that the moving coils are 
mounted on spindles which are supported at 
their upper ends by a brass plate. Stands of 
this type frequently break down in use through 
the occurrence of a short circuit through the 
plate. 

But the quarrels that I have with every 
pattern save the Igranic stand for gimbal­
mounted coils, and the Gambrell bolder, is 
that they do not permit sufficiently small 
adjustments of the coupling to be made. 
In most makes the coils are mounted upon 
pivots and the only adjustment that one can 
make is to increase or decrease the angle 
between them. This is all very well if they 
are fairly close coupled, but after an angle 
of about 45 degrees is reached the tiniest 
movement of the handle makes a very big 
difference in the degree of coupling. 

There are coil stands which permit of a 
straightaway movement, the coils being mounted 
upon holders which travel on pairs of brass 
rods. This is quite good, but unless a turning 
movement is also possible, one cannot make 
those tiny adjustments that are often needed 
on a crowded w~velength in order to bring 
in a desired signal and banish others. 

What is required in a coil-holder is a double 
movement. The Igranic and Gambrell stands· 
already referred to provide this, for besides 
being able to vary the angle between the coils 
one can also turn each upon its axis in order 
to make fine adjustments. After a long 
series of experiments with all kinds of designs 
I am very much in favour of a pattern which 

makes use of a straightaway instead of an 
angular movement, and at the same time allows 
each of the travelling coils to be given an 
independent swinging adjustment. 

The coil-holder about to be described was 
made up more than a year ago, and it has 
proved satisfactory in every way. There are 
no mechanical parts to wear out, and the 
adjustments are so fine that one can get the 
very best out of the set with it. A glance at 
the photograph will show that it is simplicity 

The finished coil holder. 
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itself. A brass rod, supported between two 
wooden end-pieces, is provided with three 
coil-holders, the middle one fixed, the other 
two capable of being moved inwards or out­
wards along the rod. Besides its motion 
towards or away from the fixed coil, each of 
these has also a circular movement, the rod 
being the pivot upon which they turn, and 
the handles acting as set-screws to keep them 
fixed in the position which has been found 
most suitable 
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The base is a piece of wood-hard wood 
preferably, though this affects merely the 
appearance of the finished stand and makes 
J;l.O difference to its effieiency~suring I2. ID. 
by 4 in. by ! in. or I in. thick. 

' ' 

Fig. I,-End piece. 

At either end is mounted a woodeJ;J. support 
of. the size and shape shown in Fig. I. Two 
long scl'ews secure it to the base., '!'he guide 
for the cail-holrlers is a, I2 in. length of ! in. 
round brass li'OO which passes through a hole 
drilled in eadl end-piere, and is hdd, in place 
by having a ! in. woodscrew tlmled down 
tightly upon it. 

Fig. z.-Detail of coil-lwlder. 

Fig. 2 gives details of the coil-holders 
theinselves. Eacll is made from a piece of 
! in. eloonite measuring I! in. by It in. In 
the front ~ are drilled two i-in. holes 
9'.16 in. apart : these are for the plug and 
socket. Plugs and sockets ma. y be purchased 
from advertisers in MoDERN WniELESS at 2d~ 
a paili'. Their shanks must be sholztened. with 
the hacksaw. so that they are half an ill':h. or 
a li:ttle less m length. As they are a dnvnlg 
fit for a l m. lole, they will fit very tightly 
into the edge of the holder. 
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When they are in place a 4 B.A. tapping 
hole is drilled as shown in each side of the 
holder, and right into, the brass of plug and 
socket. These holes are tapped and provided 
witll 4 B.A. round-headed screws long enough 
to make good contact with the brass. Half 
an inch beyond the ends of plug and socket 
a l in. hole is drilled through the liolder. This 
is for the guide rod to pass through. In the 
edge opposite that in which the holes for plug 
and socket were made a 4 B.A. hole is drilled 
and tapped, running into the ! in. hole. This, 
in the case of the fixed coil, is for a countersunk 
set-screw which keeps the holder in place upon 
the rod. In the other two it is for the threaded 
rod, which is fixed into the extension handles. 

These handles are made of ! in. round 
ebonite rod; Two and a half inches is a 
convenient length for them, but they may be 
made longer if the effects of body capacity 
are noticeable when the hand approaches the 
tuning stand. In one end of each a 4 B.A. 
hole is drilled and tapped. Into this is inserted 

Fig. 3.-Extension handle. 

a r l in. length of screwed rod, which is screwed 
tightly home. If the hole is a rather easy fit 
and the rod is found to be liable to work loose 
a 6 B.A. countersunk screw may be used a'> a 
set-screw to keep it in place; as a rule, how­
ever, this will not be found necessary. 

The holders having been placed upon it, the 
guide rod is placed in position between the 
end supports and fixed by means . of the 
woodscrews previously referred to. We must 
next mount three pairs of terminals upon the 
base. The simplest and most satisfactory 
way of doing this is seen in Fig. 4· For each 
pair we cut out a piece of l- in. ebonite measuring 
2! in. by ! in. In this are drilled four 4 B.A. 
clearance holes, two for the shanks of the 
terminals and two for the woodscrews used to 
fix the block to the base. 

Before iljserting the terminals screw each 
block down to the base; then with the point 
of the scriber mark the exact centre of each 
of the termin.al holes. Take the block off 
again and with brace and bit make a deepish 
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recc~s to clear the shanks of the terminals and 
their nuts. The terminals may now be mounted 
upon the blocks, and the latter screwed down 
to the base. If the recesses made in the wood 
are properly centred and of sufficient diameter 
anl depth, the terminals will not touch the 
weed, and insulation will be as good as if the 
eU.ire base were made of ebonite. 

Fig, 4.-Ttrminals on £bonite blod a;;il pla;z of block, 

The fixed coil is connected to the middle pair 
cf terminals by means of systoflex covered 
copper wires, The moving coils are wired 
to the other two pairs by lengths of good, 
well insulated " flex." 

The holder is now complete. Let us see 
what it has cost to make. The base board 
plus end pieces will probably be made from 
some odd pieces of oak, teak or mahogany 
found in the wood box of the workshop. 
But even if they have to be bought, their cost 
will not run to more th<m ninepence. The 
other components required we may tal:p;late 
as follows :-

s. d. 
3 plugs and 3 .sockets . . . o 6 
I2 in. length of i in. bras~ rod o 4 
Ebonite for coil-holders I o 
Ebonite rod for handles o 6 
Ebonite for terminal blocks o 3 
6 terminals o 9 
4 B.A. screwed rod, screws, etc. o 4 
Flex wire ,. . o I 

Total 3 9 

If we add 9d. for the base and the end 
pieces the entire cost works out at only 4s. 6d. 
-and surely no three-coil tuning stand could 
be made for much less than this! Nor is the 
time needed excessive. If one works in quite 
a leisurely way the job can be done in three 
hours or less, all parts being well finished up. 
As the toots required are only a brace with a 
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! in. b1t, a breast drill with ! in., 2.nd 4 B.A. 
clearar..ce and tapping drills, a 4 B.A. tap, 
a h2.cks:1w, a wood plane, a wood saw, a screw­
driver, ar..d a chisel, tr.c:·e are few amateur 
workshops in which it c2.nr.ot be undertaken 
with the greatest ease. 

In use the tu::irg stard will be found to 
be delightfully simple to handle. The middle 
(fixed) coil is the secor.dary, one of the moving 
coiL being the primary. On broadcast wave­
ler.gths the third coil cannot be used as the 
rc~:ction inductance, for it is very rightly not 
permitted to couple it even to the secondary. 
When, however, one is working either upon 
foreign telephonic transmissions or upon the 
greater wavelengths the reaction coil may be 
iitted into the remaining coil-holder, 

When tuning, the handle of the secondary 
is grasped in one hand and given a slight anti­
clockwise turn. This loosep_s the screwed rod, 
which was acting as a set-screw and holdir.g 
the coil fixed, and allows it to be moved in­
wards or outwards along the rod. As soon 
as signals have been tuned to their maximum 
strength by the straightaway movement, the 
coil is pivoted gently backwards or forwards 
until the best adjustment is found. The 
tiniest clockwise turn of the handle then fixes 
it firmly in position. The reaction coil is 
dealt with in the same way, 

As one is not depending upon any mechanical 
contrivances tuning becomes a very simple 
matter, for there are few appliances so delicate 
or so sensitive as the human hand. Curiously 
enough there are "hands" in wireless just 
as there are in riding or driving. The beginner 
is clumsy at first when he starts to make 
adjustments, but the expert gets the "feel" 
of a tuner very quickly and can do what he 
likes with it. 

The three-coil stand described will be found 
to be extremely selective on account of the 
double movement that can be imparted to 
the sliding coils. The advantages of this will 
become particularly apparent if it is tested 
on such a crowded band as that to be found 
just beyond I2,ooo metres. The straightaway 
movement of the coils brings in a perfect 
babel of signals; but as soon as the primary 
and reaction inductances are pivoted slightly, 
some signals gain in strength whilst others 
grow weaker arid weaker. With careful adjust­
ment a desired signal may be picked out from 
the general medley and tuned in to the 
exclusion of the rest. 
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SPECIAL NOTE.-All appara:us described in this ser;tion has been tested 
by our ercpcrt, and readers can therefore rely fully on the opinions given. 

A New Loud-Speaker 

1\Iessrs. The Telephone .Manu­
facturing Co., Ltd., have sub­
mitted for practical test one of 
their "True Music'' loud-speakers. 
This is ol the tall trumpet type 
(it stands over two feet high), on a 
substantial base, which latter 
houses the high-resistance tele­
phone receiver, etc., of approxi­
mately conventional type, but on a 
large scale, with a large, powerful 
horseshoe magnet ; laminated 
pole-pieces ; a large diameter 
stalloy diaphragm, and a mechan­
ism of strong, rugged design for 
the adjustment of the magnets, 
this being controlled by a con­
venient milled-head screw which 
projecJs from the base. Tbe 
copper trumpet and the rest of the 
instrument are finished in a dull 
black, an ample length of twin 
tlex being supplied for connecting 
to the set. On practical tnal, the 
adjustment to maximum sensitive­
ness was found quite easily, the 
sensitiveness is indicated by the 
fact that zLO was distinctly 
audible with a crystal tuner of by 
no means the best possible design 
with a P.:VI.G. aerial, and at a 
distance of a dozen miles, several 
feet away from the loud-speaker 
in a quiet room. On noisy valve 
reception the power compared 
favourably with that of other 
types ; on the STIOo, it carried 
well in the ciperi air in competition 
with daylight traffic noises, a11d 

showed little distortion : best with 
a .ooz p.V condenser shunted 
across it. 

The workmanship and finish 
were good. While the matter of 
appearance is largely one of per-

The T.M.C, -" TTuemusic " Loud-speaker 

sonal taste and preJudice, it appears 
to the writer that in the case of an 
instrument which in style and 
price is calculated to appeal to a 
refined public who will appreciate 
harmony and elegance in appear­
ance as well as acoustical per­
fection-with due regard to the 
necessity of ample size to obtain 
good power-it might be possible 
to soften the somewhat stark and 
harsh outline of the present model, 
for everyday and personal in­
timate use outside of the wireless 
den. 

A Low-Frequency Intervalve 
Transformer 

From Messrs. Ferranti, Ltd., 
we have received for test a low­
frequency intervalve transformer of 
substantial size (4 in. by z£ in. 
by 2 in.) and careful design. It is 
indeed a refreshing change, and 
one calculated to inspire much con­
fidence in the products of the 
makers, when so complete technical 
details as to design and testings 
are communicated_ in connection 
with a new instrument as was the 
case with this Ferranti transformer. 
Not merely the (largely irrelevant) 
resistance-ratio is given, but the 
sizes of the wire, turn numbers, 
etc., are freely revealed. The com­
prehensive factory tests, together 
with the generous gauge of wire 
used should be a good assurance 
against breakdown in use : the 
transformer is guaranteed by the 
ma:kers on 130 volts, and 12 
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milliamperes plate current. The 
turn ratio is given as 1.4. 

The t:r:ansformer is of prepossess­
ing appearance, with the high-class 
finish one migh~ expect from a 
firm of their reputation. The 
provision of a copper soldering-tag 
for earthing the frame is an example 
of the thoughtfulness of design. 

On practical test, satisfactory 
results were· obtained, in com­
parison with well-known makes of 

of being completed through the 
hard steel of the permanent 
magnets. It is claimed that this 
results in louder and less distorted 
speech. 

Certainly on practical test on 
crystal reception, very good and 
loud signals were obtained, after 
properly adjusting the magnets 
for optimum sensitiveness. The 
phones compared very favourably 
with good English and two ex­

ceedingly sensi­
tive Continental 
makes of about 
the same resist­
ance, which is 
4ooo ohms for 
thesephones. The 
results on tele­
phony were far 
superior to those 
obtained, alas' on 
many of the 
Engl'sh - made 
phones commonly 
supplied w i t h 
B.B.C. sets. 

The Ultra-Adjustable Telephone 

These phones 
are fairly light ; 
the headpiece is 
readily adjusted 

high efficiency; with good magni­
fying power and without noticeable 
cl stortion. The fairly substantial 
core used was appreciated in this 
connection. On 130 volts there 
were no parasitic noises; very 
fine loud-speaking was obtained 
\vi.th the STroo with this trans­
former in either of the two positions 
in that circuit : when in the first 
grid circuit the secondary was best 
shunted by a .00025 fLF condenser. 
It is a handsome, effective, and 
beautifully fin:shed instrument. 

A Telephone Head-Set 

and removed ; the leather-covered 
band and sliding adjustment does 
not catch in ladies' hair, we are in­
formed after trial by the feminine 
experts; and they are of a com­
fortable type when once the band 
is ;et right for the size of one's head. 
The magnet adjustment is easy, 
and It stays set ; the finish and 
general appearance unexception­
able; wh le the 
cords supplied 
are of 
length. 

generous 

A B.B.C. Two­
valve Receiver 
l\Jessn. C. F. 
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the valves, etc., and has com­
partments for both accumuiator 
and high-tension battery ; making, 
except for aerial and earth con­
nections, a complete self-contained 
receiver. A hinged lid gives access 
to the interior, and small opal 
windows are provided for viewing 
the valves when closed. 

A "Coarse Tune" selector switch, 
by tapped inductance and series­
parallel condensers, gives rough 
tuning; a second handle tunes finely 
by variometer ; and a third " Fine 
Tune" controls a compact con­
denser which tunes the anode re­
actance ; while a " Reaction " 
handle, by means of a barrel-cam 
switch which is one of the neatest 
device.> we have seen in a com­
mercial set, both picks out one of 
three combinations of anode-tunjng 
inductances with their reaction-coils 
in the plate-circuit of the second 
valve, and also gives by smaller 
rotational movement the variable 
reaction. The result is an ex­
ceecEngly compact tuning device, 

On practical test the instrument 
die! not belie the implication of its 
name ; one could sit comfortable 
in one's arm-chair and by manipu­
lating the four handles go the 
rounds of London (very loud in 
phones) ; Birmingham (readable 
easily while 2 LO was working); 
Cardiff ; and (by careful tuning in 
the intervals of local broadcasting) 
Manchester; then switch over to 
Eiffel (very clear and enjoyably 
loud) ; Paris Radiola (ditto), etc. ; 
l\Iorse, of course, came in very 

An " ultra-adjustable " head-set 
with adjustable magnets and 
laminated pole-pieces with wh,at is 
cla:med to be a new magnetic 
principle incorporated, has been 
submitted for trial by this maga­
zine. They are of Continental 
manufacture. In these receivers 
the laminated pole-shoes, on which 
the bobbins of wire are mounted as 
usual, are designed and shaped 
so as to leave only a comparatively 
narrow air-gap (some two milli­
metres wide) at the lower end of 
the bobbin-carrying portion ; so 
that the magnetic circuit for the 
speech-producing magnetic flux, 
which is nearly, closed at the outer 
end by the diaphragm, is also all 
but completed by a short path in 
iron at the inner end, in place 

Elwell, Ltd,, haYe 
afforded us an 
opportunity of 
making a thorough 
test of the" Aris­
tophone," Type 
No. 56, an im­
posing long-range 

The Ultra-Adjustable Telephone dissected 

receiver, with one high-frequency 
and one detector valve; and the 
permissible form of reaction on the 
intervalve coupling over the whole 
wave-length range, which covers 
not only the British broadcasting 
wave-lengths, but also the longer 
waves up to and beyond tha~ of 
Paris. 

The instrument is in the form of 
a panel-fronted box, which encloses 

547 

loud everywhere, long-wave Con­
tinental stations being deafening. 
The calibration chart supplied with 
the instrument proved fairly ac­
curate, though, of course, the 
primary tuning must be adjusted 
to the particular aerial used. The 
high-frequency a1nplification was ob­
tained without troublesome oscilla­
tion, thanks to a fixed potentiometer 
incorporated in the instrument. 
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§ BASKET COIL FORMERS. § 
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BASKETS are quite the most 
easily made of all the low­
capacity inductances, and 

they are so useful for wavelengths 
up to 3,5oo metres that the con-

The complete former. 

stmction of a simple former upon 
which they can be wound without 
difficulty will well re}lay the time 
and trouble spent. 

Draw a circle six inches in 
diameter on a piece cif paper, and 
within it draw a concentric 2 in. 
circle. With a circular or semi­
circular protractor--even a con­
denser degree-scale will do at a 
pinch-make a mark at every 
twenty-four degrees round its 
circumference. This will divide tl1e 
circle into 15 equal parts. Join 
each mark to the centre, and cut 

out the smaller circle with a pair 
of scissors. This is meant to act as 
a template. 

Paste it on to a circular p1ece of 
ebonite 2 in. in diameter and j in. 
thick. Make a mark with the 
scriber on the edge of the ebonite 
disc corresponding to every ray 
drawn from the centre to the cir­
cumference of the circle. At each 
mark drill and tap a {I in. (Whit­
worth) hole, ~·in. deep. 

Cut off 15 2!in. lengths oft m. 
round brass tod, put a ! in. Whit­
worth thread on to one end of each 
If you have no die you can get thi~ 
job done at a bicycle repairing 
shop for a trifling sum. Screw 
the spokes in. The former is now 
ready for use. 

To wind a basket coil, take a 
turn of the wire round the spoke 
at the top, hold the former in the 
left hand, and with the right weave 
the wire in and out of the spokes, 
taking care not to miss one. 

\Vhen as many turns as are 
needed have been put on, tie t11e 
turns between the spokes so that 
the coil will not fall apart when 
taken off, and unscrew the spokes. 
An alternative method is to dip 
the coil in molten paraffin wax. The 
coil will generally come away quite 
easily, but if it does not, unwind 
the first turn by pulling on the 
starting end of the wire. 

R.W.H. 
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§ PROTECTED § 
§ STAPLES. § 
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W HENEVER insulated wire 
is secured to woodwork by 
means of staples these 

should be protected in some way, 
otherwise when they are driven 
home it is almost certain that they 
will cut through the covering and 
earth the wire, partially at any rate. 

A simple and perfectly satis­
factory method is shown in the 

A protected staple. 

drawing. A little piece is cut from 
an old inner tube and holes are 
pierced in it with a bradawl to 
allow it to be passed on to the legs 
of the staple as shown. If no 
rubb'er is available thick clotJJ 
may be used. 

A better job still is made by 
employing tl1in sheet fibre for the 
purpose. This, besides looking 
very neat, protects the wire most 
effectively from harm. Both rubber 
and fibre act as insulators even 
if the covering of the wire is 
accidently cut by driving the 
staples too tightly home, or by 
subsequent ill usage. 

R. W.H. 
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8 WING NUTS FOR 8 
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VERY useful wing nuts for 
attaching the lead-in aml 
earth lead to their respective 

connections can be made from those 
round flat 2 B.A. nuts about the 
diameter of a halfpenny, but two 
or three times as thick, which can 
be bought for a penny a piece from 
advertisers in MoDERN WIRELESS. 

All that is necessary is to drill 
and tap a pair of 4 B.A. holes in tho 

The finished wing nut. 

surface of the nut and to fix on bv 
means of screws a couple of L-shapeJ 
pieces cut with the tin shears from 
sheet brass. The drawing makes 
this plain. 

Owing to their large surface 
these nuts provide an excellent 
means of attaching the lead-in to 
the rod which runs through the 
insulating tube from the outer 
wall of the house to the room 
where the set is. The little wi11gs 
enable them to be tightened hard 
do:.vn, and to be released quite 
easily when it is desired to delach 
the lead-in. 

R. W. H. 

It is often necessary when build­
in" apparatus at home tu make a 
right-angled ?rass bracket of !~<irly 
heavy matenal to support mter­
valve transformers, plug-sockets 
and other components. The sim­
plest way is to take a strip of brass 
of the required thickness. and with 
the edge of a square file, file a notch 
across the strip with the edge of the 
square file until the brass is thin 
enough to be bent fairly easily. 
Now bend the brass so that the 
notch closes up, and then solt.ler it 
tu make it as strong as :o.ecessary, 

MODERN WIRELESS 

ODOOODDOODODDODDDDDOOODD 
0 D 
8 A REVOLVING 8 
§ TELEPHONE § 
BTERMINAL BOARDB 
D 0 
ODCDDDDODDDDDDDDDDDDODDD 

I T has been found that when a 
sharp jerk has accidentally. 
been given to the headphone 

flex, the end-pieces which are fixed 
in the temunals are either bent as 
a result, or torn away from the flex 
itself and have to be replaced. A 
simple device to obviate this trouble 
is illustrated in the diagram here­
with. Firstly the terminals are 
screwed into a board of suitable 
dimensions, and a hole is then 
drilled exactly in the centre of the 
board to clear the centre screw 

A safety device for the telephone. 

which acts as a pivot. This latter 
is now screwed into the base-board 
for a sufficient distance to allow the 
top board to swing round easily, 
but not too loosely. The fixed 
condenser which is usually placed 
between the phones may be attached 
to the same board if desired, but 
in any case sufficient play should 
be given to the connecting wires 
to allow a circular movement of the 
board. It will be seen that a 
sudden tug on the telephone cords 
will swing the board round so that 
the pull will be a straight one which 
will be less likely to damage the 
cord tips and flex. 

H. B. 
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8 A HINT FOR 8 
be.~ LISTENERS-IN g 

' . [] 
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T HE following is a useful little 
hint for amateurs listening­
in with the old type single­

layer solenoid coil as A.T.I. With 
such coils signals are often con­
siderably weakened fr:om dead-end 
effects. These may easily be eli­
minated in the following manner, 
without going to the trouble of 
rewinding the coil in sections. 
The method may also be used as a 
test to determine whether dead-end 
effects are present. 

Tune in the ordinary way, and 
press the thumb against the tap­
ping studs, trying them all the way 
round. One will perhaps be found 
which, when separately earthed 
in the above manner, will double 
or considerably increase signal 
strength. This proves the presence 
of dead-end effect in the coil. 

Obtain a small ebonite knob, 
and fix it to the tuning knob of the 
A.T.I. by means of a single screw, 
in such a manner that it will 
rotate easily. The screw must not 
come into contact with the spindle 
of the switch arm. Fix to this 
knob a switch arm of springy brass, 
bent to make good contact on the 
studs. From the point of attach­
ment of this arm to the knob a 
lead of flexible wire should be taken 
to a separate earth (even holding 
the bare end in the hand will 

A use jul switch to reduce "dead-end'' 
effects. 
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do). Stations should now be tuned 
in as usual, and the second tapping 
varied until the best effect is 
obtained. This method of·"Switch­
ing enables any section of the coil 
to be used at will, entirely eliminat-

M ANY experimenters find 
it convenient to keep 
the telephone ·transforme.r 

separate from their. set;, so that 
when needs arise they can use 
either high or low resistance 
telephones or loud-speakers. 

Tke ji'Yii./hed box, 

The writer has found it con­
venient to mount llis telephone 
transformer in a special box, fitted 
as shown in the two illustrations. 
It will be seen from the first 
illustration that the top of the box 
consists of an ebonite panel on 
which are fixed six terminals and 
a tumbler switch, such as can be 
bought from any motor accessory 
dealer. The two 
terminals at the 
rear are connected 
to the high resist­
ance side of the 
telephone trans­
former, while those 
in front are con­
nected in parallel 
to the low resist­
ance side of the 
transformer. 

ing all dead-end effect from the 
unused porUon. It is especially 
useful in the case of telephony, and 
often brings in Morse stations 
quite loudly which before were 
practically inaudible. 

socket connected to the loud­
speaker. The wiring is so arranged 
that when the switch is " on," the 
loud-speaker is connected across 
the high resistance side of the trans­
former, Thus, when listening on 
the telephones on low resistance 
side, when it is judg:ed that the 
signals are of suitable strength for 
a loud-speaker, the tumbler switch 
can be pulled over and the high­
resistance loud-speaker is Im­
mediately in circ:ui:t and operates. 
The telephones 'can then be with­
draw:u from their terminals. 

The fact that the high resistance 
side of the transformer is then in 
parallel with the loud-speaker does 
not seem to make any difference 
in signal strength or quality. 

Several modifications of this 
wiring can be made to suit the 
individual needs ·of the experi­
menter. For example, instead of 
the two pairs of front terminals 
being both on "thl;l low resistance 
side, one can be on the high 
resistance side and one on the low, 
so that either high or low resistance 
telephones can be connected to the 
termin'lls. 

In this connection it will be 
found extremely convenient to 

In addition to 
these terminals, 
there are two 
flexible leads which 
terminate in a plug 
which can be fitted 
into a corresponding Wiring and connection of loud-speaker. 
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prepare an extension cord for the 
loud-speaker, so that it can, when 
necessary, be taken into another 
room or into the garden. A suit­
able method of making this 
extension cord is to fit plugs and 
sockets of the type shown in the 
illustration to a cord which can 
then very quickly be placed between 
the telephone transformer and the 
loud-speaker plug. 

P. W. H. 

T HE method of insulating 
terminals and the like, 
where wood is used for a 

panel in place of ebonite, on the 
score of expense, is usually carried 
out by inserting ebonite bushes. 

The writer has used with every 
satisfaction bushes formed as 
shown in sketch : these consist 
of a short piece of systofiex of a 
bore large enough to go over 
terminal, and long enough to 
extend through the thickness of 
the wood panel, and above and 
below the panel, mica washers are 
used to insulate the metal from the 
wood ; these were obtained from 

The bushes i:n position. 

an old mica sparking plug which 
is made by threading layers o:f 
mica on the centre spindle and 
compressing tlrtem with a nut, and 
is afterwards turned down in the 
lathe to the required diameter. 

One of these plugs will provide 
a large number of washers. 

The method will be found to give 
a neat finisl1 to the panel and is a . 
cheap method of making an efficient 
job. 
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JHr. Leslie Henson and Miss Dorothy Dickson, Principals in " The Cabaret Girl" at the lVinter Garden 
Theatre,jind tirne between the acts to ·indulge in the pleasures of" Listening-in" on a Two- Valve GECoPIIONE Set. 

The Pleasures of Broadcasting. 
H OWEVER remotely situated you may be, with a GECoPHONE you are in touch 

with the British Broadcasting Stations, and can enjoy to the full evenings of 
keen pleasure and profitable interest. 
An Aberdeen user writes: " The ~jjiciency of the GECoPHONE Set is remarkable, and the fine .finish 
and workmanship of the whole apparatus is specially noticeable. The G.E.C. are to be congratulated on 
their production, both on account of workmanship and moderate price." 
Thetriumphofthe GECoPHONE is solely attributable to the painstaking research and vast manu­
facturing experience of its makers-The General Electric Co., Ltd.-pioneers in the fields of Wireless 
and Telephony. 

GECoPHONE CRYSTAL SET No. 1. 
Complete with one set double head­
phones. Approx. range 25 miles. 

Price complete £5 : 10 

GECoPHONE CRYSTAL SET No. 2. 
Complete with one set double head­
phones. Approx. range 30 miles. 

Price complete £9 : 15 

GECoPHONE 2-VALVE SET. 
Complete with valves, batteries and 
one set double head-phones. Approx 
range roo miles. Price complete £25 

'' LISTENING-IN '' SETS. 
Sold by principal Electricians, Stores, Wireless and Musical Dealers. 

Sole Selling Agents /or the Music Traders in Great Britain and Ireland: Columbia Graphophone Co., Ltd., 102-108 Clerkenwell Road, E.C. 

(M'W/[&~~":z":~nz~)a THE GENERAL ELECTRIC Co., Ltd., Head Office: Magnet House, Kingsway, London. 

lX. 

.. 
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-like S.T. 100, every one 
the result of practical tests 
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PAACfiCAt WlRELLSS V>\LVE C!RCUlTS 41 

W HEN building your Set you will want 
to be confident that the circuit is the 
best possible. Many circuits often re­

commended are only " iheoretical" circuits, 
and when the mer comes up against the hard 
school of actual practice he is apt to get dis­
appointing results. 

Practica I Wire less 

x. 

It you gt::t a Eo0k like Prac1Iicel Wireless 
Value Circuits, you are guarded against this. 
Everv circuit-and there are oveF 6o of them­
has heen actually testf'd under working conditions, 
and where uecessaFy typiea.L val,v<rs £t>J: fu<c'd 
c<,mdcnsers, and resistances are given. 

Many circui,ts are quite ne;w, and all are the 
result o£ many years' Radio, researdn work by 
John Scrott-Taggart, F.Inst.P. (Editt'J~;-in-chief of 
Moderlt Wireless: and Wireless Weekly). 

Buy a copy to-day-keeP" it for reference, you 
will find it a continual help. 

RADIO P'RESS, LTD., 
Devereux Court, Strand, W.C.2 

Valve Circuits 
I CONTENTS. I 
1 r. Crystal Detector Cir- j 
I ru~ I 
1 2. Single-Valve Circuits. 1 
1 3· Two-Valve Circuits. I 
I 4· Three-Valve Circuits. I 
I 5· Four-Valve Circuits. I 
J 6. Five-Valve Circuits. I 
f 7· Local Oscillators for f 

I Heterodyne Recep- 1 
tion of C.W. 

I 8. Valve Transmitter and 
1
1 

f Radiophone Circuits 

L----2/6~---J 
FrQm atl Booksellers or z/8 post free 

from the Publishers. 
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W HEN one is using the low 
temperature valves that 
are now becoming so de· 

servedly popular, it is often 
rather a difficult matter to reduce 
the E.M.F. of a 6-volt accumulator 

The best way is to make a small 
fixed resistance for each valve so 
arranged that it can be plugged 
when wanted into a pair of valve 
legs wired in series with the rheo­
stat. The wiring is shown in 

Fig. I. If high temperature 
valves are in use the plug-in 
resistances are removed 
and the gap between valve 
legs is shortened by means 
of another small " gadget " 

+ to be described presently. 
L------(----1...-----_ ..... _ Fig. 3 shows the resistance 

- arrangement. It consists of 
L--------L---'IIWJ'IINNVIIW'-' nothing more formidable than 

A a 2-inch length of ~in. diameter 
Fig. I.-The wrong method of using the ebonite rod, upon which are 

auxiliary resistance. wound 2 yards of No. 30 
to a suitable value for :the tirne resilstance wire. The ebonite rod 
being. If the three cells are con- i~ secured to supports made of 
necte9. by movable metal strips, 
these may be disconnected and 
replaced so that the cells are wired 
in parallel instead of in series. 
This is all very well so long as one 
is going to use dull emitters and 
nothing else, but it is not very 
satisfactory if sometimes high 
temperature and sometimes low 
temperature valves are employed. 
One wants to be able to change 
from one to the other without 

Fig. 3.-A plug-in attachment. 

sheet brass by means of a 4B.A. 
screw at either 
end, the el1ds of 

------- the resistance wire 
being soldered to 
t h e s up p o rt s . 

l _ Thesearemounted f_j .J.! on a piece of t in. 

A~ :i'-- V«~.vekgs ~---- T--- ~~~~it\~elsil~~n~ 
reswtiuU= ~:.. __ l · =t ___ J _ pairofvalveprongs 

.. being passed 
Fzg. z.-The correct way. through the ebon-

difficulty or loss of time, which is ite from underneath and through the 
impossible if the accumulator con- feet of the brass supports and 
nections have to be altered when- secured in place by means of nuts. 
ever one type of valve or the other 
is inserted. 

The normal 5 or 6 ohm rheostat 
is of no use at all by itself. Nor 
can we solve the problem by 
inserting a series resistan<:e between 
the battery and the LT-lead as A 
in Fig. I. If we try this we shall 
find that if one's valve filament is 
turned down the others all brighten 
and vice versa. Fig. 4.-A modification of Fig. 3· 

55 I 

When the resistance is plugged 
into the valv-e legs; upon the p>anel 
an extra 8 ohms are obtained. Ii 
this proves to, be more tham is 
needed a little of the wire may be 
stripped otf. For short circuiting 

Fig. 5.-The resistance l'll<Ede VOIJ''iable. 
purposes whetr dull effi!iil!ters are 
no't in use a:notheli plug may be 
made consist:irtl!g ot a: strip>' of 
ebonite cotLtaimng two vad!ve pins 
connected by a piece o:£ sheet 
brass. Or :i:£ desi:Eed the arrange­
ment shown illll Fig. 4 can be 
made up. Here two " push-in " 
termin;a,ls, co11nected by brass strips 
to the supports; are mounted on 
the ebomte. A length of 1- ill. 
brass rod serves to short-circuit 
or throw in the resistance in a 
moment. 

The resistance may also be made 
roughly variable as shown in Fig. 5. 
This is a very great advantage if 
one is trying different types of dull 
emitters, for the voltage needed 
varies from I.I with the American 
W.D.-rr to 3 with the M.O. D.E.V. 
and D.E.Q. 

A piece of 1- in. rod is screwed 
into one end o£ the rod, the 
resistance wire being sol'dered to it. 
The brass rod slides in the ho!e of a 
push-in terminal. The wire-wound 
ebonite passes through a tin. hole 
drilled in a piece of ! in. brass. 
The set-screws of the terminal and 
of the brass support enable a firm 
co-ntact to be made. There is no 
need here for a speciar short­
ctrcuiting device, sinceifthe ebonite 
former is pushed to the right until 
only its last turn is in contact 
with the brass support the extra 
resistance is practically eliminated. 

Those who make up these handy 
little resistances should note that 
each cannot be used to control 
more than one valve of the D.E.R., 
or Mullard L.F. Ora B. and C. 
types, since they require ·4 amp a 
piece, and its current carrying 
capacity is only about .6 ampere. 

R. W. H. 

c 
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A FRAME aerial is in many 
instances used where space 
is limited. It is not an 

ornamental article, and cannot 
therefore be looked on as a 
piece of furniture. A collapsible 
frame aerial has several advan­
tages, both from the point of view 
of appearance and the space it 
occupies. The Aerial described 
in tl1is note can be adapted to a 
table stand, a wall bracket, or may 
be suspended from the ceiling. 
In Figs. r and z the general con­
struction of the frame open and 
the frame closed are shown. Fig. 
3 shows the details of construction. 
A represents the diagonal stays, 
of which there are four. These are 
cut from t in. square wood, with 
a i in. slot cut each end, and 
holes drilled to take securing 
bolts. B shows the four spacing 

Fig. 2.-Frame aerial closed. 

pieces, which are made from i in. 
and tin. wood. The centre hole 
is drilled to receive a ! in. dowel, 
which is, in its turn, drilled to 
receive the wire. These drillings 
are made to correspond with the 
number of turns of wire desired, 
and should be a running fit for the 
gauge of wire used. The end 
holes are drilled to fit into the ends 
of piece A. C shows the centre 
stay, which is drilled one end to 
receive a fin. dowel. The positions~ 
of the piu and wing nut can be 
determined from the open position 
of the assembled frame, the slot 
in piece D being long enough 
to operate in the closed position. 
The piece D is slotted to make 
a ruiming fit on the bolt of the 
wing nut. The pin is to locate 
the two stays in a horizontal 
position when the frame is open. 
The nick cut in the end of piece D 
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Fig. r.-1'/u; finished frame. 

is for this purpose. The wing nut 
when tightened up locks the 
frame in both the open and closed 
positions. The wire working in 
the holes in the dowels retains 
the same length in both positions. 
E shows the swivel base which 
may be adapted with a little 
ingenuity as a bracket. 

H. B. 

Fig. 3.-Detaits of construction. 
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I never tell anyone 
to buy "G.R.C. parts.'' My advice to you 
is "Be satisfied only with the best ob­
tainab~e and see that the price you pay is 
no more than a 'quality ' product should 
cost." Sooner or later you will insist on 
G.R.C. and the longer you look around 
before deciding the more convinced you 
will be. Take it from me. 

Have you seen my free Book 
" A Radiophone in Every 
Home." If not send a post­
card for one NOW. 

No. 1. G.R.C. 83 : : 
Audioformer 22/6 

No. 2. G.R.C. 71 : : 
Variometer 22/6 

No. 3. G.R.C. lll: . 
Radiophone Plug 4/-

N o. 4. G.R.C. ll3 : 
Radiophone Jack 2/6 

No. 5. G.R.C. 72 : 
Vario-Coupler 25/-

MODERN WIRELESS 

No. 2 

No. 3 

'~;~ii;t,ii.i!\~ii~~J,i~.§; 

No. 4 

No. 5 

TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W. 10. 
T eiephone: !Villesden 3055 (3 lines). Telegrams: 11 !1-filliamp, 'Phone, London.'' 
SHOWROOMS: ros, Grea.t Portland Street, W.r. BRANCHES IN ALL CITIES. 

xi. 
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xii. 

Result of 
15 ' years 
Experience 

ran 
WARNING! 

Cases having come to our notice of Headsets described as 
" BRANDES " being offered for sale at less than our fixed price, 
we hereby decline to accept responsibility for any complaints 
arising out of such purchases. The genuine BRANDES 
"MATCHED TONE'' HEADSET-guaranteed by the 
manufacturers-is sold only at 

PRICE 32/-
M a d e i n E n g I a n d a n d b ea r s the B. B. C. S t a m p. 

CAN AD I A N BR AND E S LT D., 
Walmer House, 296, Regent St., W. 1. 

Telephone: Langham 1525. 
Trade Enquiri_s Invited. 

atchedTone 
TRADE MARK 

Radio Headsets 
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AT the present time there is 
hardly a satisfactory means 
of mounting and connecting 

up basket coils. The usual method 
of mounting them is to slide them 
over a rod, mounted horizontally 
on an upright support. This in­
variably results in displaying a 
certain degree of" lop-sidedness," 
which has a very irritating effect on 
the enthusiast with a " straight 
eye," not to mention the loss of 
2-ccuracy in coupling. The con­
nections are, in almost every in-

MODERN WIRELESS 

perhaps is most deserving of the 
name, and the coil wound on a 
permanent slotted disc of fibre or 
cardboard. Either type may be 
used with the simple holder to be 
described. In the case of the 
first-mentioned, it will be necessary 
to provide an equivalent to the 
permanent disc of the other type. 
Two small discs of fibre, or card­
board well-soaked in melted paraffin 
wax, are clamped one each side of 
the coil by means of two valve legs, 
as shown in Fig. I, the valve legs 

and the end of the winding. This 
is most important. 

In the case of the coil with the 
permanent former, the valve legs 
are attached direct in a central 
position, and connected up and 
labelled in precisely the same 
way. (See Fig. r .) 

The construction of the holder is 
a very simp.le matter, the only 
materials required being four valve 
sockets, four terminals, two strips 
of ebonite, a pair of brass hinges, 
and a small baseboard. The hinges 
should first be obtained, and the 
width of the !in, sheet ebonite stri?s, 
which are each about 4 in. in length, 
should he cut equal to the length 
of the hinges, as indicated in Fig. 2. 
The small holes drilled through t]J.e 
top of each strip, or pqlar as it may 

Fig. I.-Mounting the C'Jils with discs and va!v.; pins. Fig. 3.-The completed instrument. 

stance, made by twisting the bared 
ends of the winding round the end 
of the connecting wire. This, of 
course, is very bad form, since such 
a connection is anything but reliable, 
and a fracture in the wire, caused 

0 
0 

0 
0 

passing through the hole in the 
centre of the coil. The distance 
between the valve legs should be 
standardised ; that is, if they are 
placed ! in. apart on one coil, 
those fitted to another coil should 

Fig. z.-How to make the standards. 

by excessive twisting, will often 
occur when one least suspects it. 

There are two distinct types of 
basket coils in common use to-day: 
the coil which is wound round pins 
on a detachable former, and which 

also be exactly ! in. apart. The 
ends of the winding are soldered to 
the valve legs, which are then 
marked" IN" and" our," or" A" 
and "B," so that the operator will 
always know which is the beginning 

553 

now be termed, are fitted with the 
valve sockets, which are accurately 
spaced to engage the valve pins 
attached to the coils, and the larger 
holes accommodate the terminals 
which are connected by means of 
short strips or links of copper foil 
to the valve sockets, in the manner 
shown in Fig. z. 

The free flange of each hinge is 
now secured to the baseboard, so 
tl1at the coils, when placed in 
position, will almost touch each 
other. The general arrangement 
of the instrument is indicated in 
Fig. 3. Small manipulating handles 
may be included as shown, these, 
of course, being optional. It will 
be seen that both coils are movable. 
If it is desired to confine the ad­
justments to one coil only, a little 
solder may be run over the joint 
of the other hinge, so as to form a 
rigid angle piece supporting the 
other pillar. It is an advantage, 
however, to have both coils 
movable. 

0. J. R, 
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I N the ordinary type of experi­
menter's panel-comprising 
valve ·holder, filament re­

sistance and four. terminals, all 
mounted on ebonite--the valve 
holder is situated on top of the panel 
and the valve is consequently ex­
posed to the danger of accidental 
knocks wh' eh only too frequently 
happen when the experimenter rs 

taining box and ihe 
valve is therefore 
easily accessible. 

The box can !:•e 
first constructed 
from suitable wocd 
~ inch thick. The 
pieces required will 
be as follows :­
Two side pieces each 

·-I # 

Fig. r .-The complete instrument. 

. hastily changing connections. The 
;;.ccompanying sketches £how a 
design of panel where the valve 
is enclosed wh:ch is a distinct ::cl­
vantage Rver the ordinary type. 

A sketch of the panel is seen i:n 
Figure I, ·showing the valve and 
holder, the resistance and terminals. 
Fit;ure 2 is a part sectional end 
view where the valve is not shown. 
As seen from the sketches, the 

·ebonite top· is hinged to the con-

Fig. 2.-A ?eclionat j;iew. 

s! inch by 2! inch, two end pieces 
each 2f inch by 2! inch, and the 
base 6! inch by 3 inch. 

A piece of ! inch. thick ebonite 
is cut and filed to the sizes giVEn 
in Figure 3, and the vario:us holes 
drilled. The parts are then fitted 
and the two holes marked E are 
countersunk. The ebonite piece, 
which forms the V!J.lve holder, is 
filed to the shape seen in Figure 4, 
and the holes bored in their exact 
positicn, including the two for the 
securing screws. The valve legs 
are fitted and the complete holder 
screwed to the panel. A sub­
stantial hinge is fitted to the end 
£ho.-vn in sketch, screwing it first 
to the ebonite. This will not be 
difficult, providing small holes are 
first bored a little smaller than the 
siz(\ of screws used. Fixing a hook 
at tl1e other end wil1 complete the 
panel but for the connections, 
wh:ch are given in Figure 6. 

The terminals should be boldly 
marked to eliminate the possibility 
of making wmng connections to the 
batteries, with the probability of 
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Fig. 3.-Layout of panel top, 

F1g. 4.-Valve holder. 

burning out the valve. To safe­
guard against the latter a pair 
of fuses could be put in circuit with 
the filament of the valve, fixing 
them in some convenient spot on the 
panel. 

A. J. R. 

+. 

p G 
Fi!J. 5.-Wiring diagram. ·· 
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. in every LEMS anse 
ROB . ~. and the power 
phase of hfe, . does not 

entratwn 
of conlc but when the 
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xiv. 

THE KEY 
The special ELWELL Plug attached to 
the flex of Telephones or Loud Speaker. 

Inserting the Plug automatically lights 
the desired number of valves and con­
nects up the Loud Speaker or Telephones. 

Jacks are easily fitted-only one hole 
to drill. They take up very little room 
and look neat when in place. 

Substantial contacts of pure silver will 
safely carry the filament current for 
seven valves. 

Insulation between the blades tested up to 
1 ,ooo volts, 

TO YOUR SET. 

Jacks can also be supplied mounted 
in cases fitted with terminals as shown. 
Most convenient in use, 

:-

Write for it to-day. 

C.E.ELWELL. 
Craven House.Kingsway.London ~<: 
Teleph.on.,.: l?eg<Pnt: /607.: Ca.&IN·Eirad,oen.:; London 
Tilt:Fam.rE/raafoe'!}'IW?.st<"e11fL<:>na'<¥r West ern Un_1 on C'Qtle 

August, rgz:1 

EL WELL 
HighPowe.r 
Wir<Zl<Zs.s 
Stations 
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§, ADJUSTING FRAME AERIAL WINDINGS o 
o By OSW ALD J. RAN KIN. 8 
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·ro the enthusiast who takes a 
prid~ in the appearance of 
his instmments there is 

nothing mo~ unsightly than a 
sla;ck wire in a frame aerial. This 
is. often very irritating, and ihe 
other wires, which are perhps 
perfectly straight, seem to ta;. a 
delight in exposing their untor­
tunate )>rother straud, or perhaps 
we should say" strantded brother." 
This slackess is not always due to 
c~lessness on the part of the con-

A B 

Haw ja a11itl ~ke peg holes arid make th# 
SCfltiW 'frllflS• 

stmdor. Frame aerialshave a OObit 
of topplimog O'Wtr even in the best 
of regu:Jlated wo:rkshops, and a· .. 
slight knock will stretcl\ a wire, or a 
nilmbeJ; of wires, sufficiently to ' 
upset the. appearan~e of the w* 
thlng. When tightening a ~ 
wi.Jie it is usually necessacy l:o 
unwimd the aerial to the ~t' 
where the culprit lies, take up th& 
slackness, and ~wind ag$tin. With · 

MtJthod of fitting thumbscrews. 

the. arrangement· to be described 
i{ is 9nly necessary to make a 
simple ad}.l;IStment should a will& 
m: a number ~;:lf wires become slack. 
A nUlJ!liber of 3 in. lengths ol 
! in. rouns ebonite or fibre rod are 
c~fldl'y drilled through: at one 
end to take the wire, and made ta 
fit nicely into a series of holes 
dnl\~c;l through tlle spreaders 
attacked to the ends of the arms, as. 
~in tlM:.Qi.agra.m. The spreade~ 

D 

General art'angement of the d11vice. 

shOuJdpreferably be made of well­
l?.eas~!led . ~. and. long enough 
to accommodate from five to eight 
·p~. · ·.spaced ·about j in, apart, 
according :00 the size af tlle frame 
ai\d the · IIWllber of turns it is 
prop0seci~ to wind on. Small holeS' 
al!~ drilied.! ia the sides 0f the· 
sprceadilrs to. meet the peg holes, 
as shown in the sec;ti0nal diagram 
A,. and fait'ly stou.t steel wood 
screws are then screwed into 

these holes and witharaw.n again. 
after making a sufficient impressioru 
inside the holes to act as threads 
for the screws, which are prepared 
as follows : The noint is cut off 
each screw so that the flat portion 
thus obtained will grip the rod 
without damaging it, as would be 
the case if the point was left on, 
and small oval pieces of sheet metal 
are soldered into the slots ta 
provide a means of manipulating 

An· alternat#vtr metltrJd oi, ~ing: the pegs. 

555 
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the screws, in the same way as an 
ordinary thumb-screw. (See dia­
grams B and C.) 

It will be seen how important 
it is to use hard wood, such as oak, 
for the spreaders. Matters may 
still be improved by using fibre, 
or better still, by employing 
threaded metal bushes and thumb 
screws made from machine scr.ews, 
to fit the bushes. Small nuts could 
be soldered to small metal discs, 
or to a strip of metal screwed to the 

F 

spread,er. It is advisable, however, 
to avoid the use of too many metal 
parts. 

The general arrangement of the . 
device is shown in diagram D. 
If all four arms are so arranged, the 
winding is simplified considerably, 
since it may be wound on roughly 
and afterwards tightened up by 
means of the adjusting pegs. 

Diagram E shows an alternativE! 
method of arranging the _I:egs, 
where flat strips of ebonite 
are slotted to take the shanks of 
the thumb screws, which, in this 
case, should he machine thread 

Q 

How to prevent the screws turning. 

thumb screws having their shanks 
permanently attached to the 
spreaders. These are fitted tightly 
into holes drilled in the spreaders, 
and prevented from turning either 
by soldering a small staple to each 
screw head as shown at F, or by 
soldering a length of stiff wire along 
the screw heads as indicated in 
diagram G. 

The writer suggests that in­
ventors should get to work and 
devise some simple adjusting device 
on the lines set out above. Each 
wire, of course, must be controlled 
separately, and a series of small 

ebonite cams may be a welcome 
suggestion to the reader with 
inventive faculties: The most 
important consideration is sim­
plicity. Anything too complicated 
is not likely to prove a success. 

000000000000000000000000 
0 0 8 INTERCHANGEABLE 8 
o CRYSTAL CUPS o 
0 0 
000000000000000000000000 

T HESE are very simply made, 
it only being necessary to 
solder or otherwise secure a 

brass spade piece to the bottom of 
the cup, as shown in accompanying 
sketch " A." This little " fishtail " 
may be cut from thin brass of about 

' 
($ I' 'Ill 

fLEVAT!OIV 

TEHMIIVAI. 

A 
PLAIV 

How to make the cups. 

24 or 26 w.g. It will be apparent 
that used in connection with a 
terminal, these cups· can be . very 
quickly changed, and adjusted to 
any position in the horizontal 
plane. They are best employed 
with the " Perikon " type of 
detector, a ro.ugh elevation oLwhich 
is shown, "B," buLthey can be 
used with equal advantage on the 
i.Jsual type of ball and socket 

B 

Method of fitting, 

detector by inserting a terminal 
in the hole that is normally occupied 
by the screw which fastens the cup 
in such a detector, but when so 
used the " fishtail " or spade 
fastening will of course have to be 
bent to the shape shown in accom­
panying sketch, " C," as otherwise 
the cup would be mounted too high 
and come too near the " cats­
whisker" holder. The writer em­
ploys some half-dozen of such cups 
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of various crysta}s, the .. name of 
each (or a letter standing for the 
name) being scratched on the 

" fishtail," and he is thus enabled 
to change his crystals about with 
the utmost facility and certainty. 

W E have received from Messrs; 
C. F. Elwell, Ltd., Craven 
House, Kingsway, an interest .. 

ing and useful publimtion entitled 
" The El well Book of Diagrams.·· 
The book, which measured Sin. by 5in ... 
contains on· each page diagrams of 
both theoretical and practical interest 
to the experimenter. 

. This firm, as our readers know, 
specialises in a number of useful 
accessories for the amateur, par­
ticularly in plugs and jacks for rapidly 
connecting the telephones in different 
parts of the receiver. Diagrams are 
given for the. wiring of all kinds of 
receivers, and a feature of considerable 
value is the publication, for each kind 
of. set, of three diagrams, the first 
being a simple, theoretical diagram, 
the second a practical wiring diagram 
and the third a fuller diagram showing 
how plugs and jacks can be connected 
up for valve and filament control. 
This book should be helpful to all 
amateurs, whether or not they are 
using the particular components re· 
ferred to. The price is Is. 

From Messrs. Siemens Bros. & Co., 
Ltd., of \Voolwich, we have received a 
.Jeaflet giving particulars of their loud­
speaking equipment. The Siemens 
Loud Speaker is made in three resist­
ances : 120 ohms, 2,000 ohms, and 
4,000 ohms. The low rc~<istance type 
is made for use in conjunction with a 
telephone transformer. 

Messrs. Siemens Bros. are also 
issuing descriptions of their dry 
batteries especially designed for use 
with low temperature or dull emitter 
valves. The leaflet gives particulars 
of large dry batteries which will supply 
the filament current for vario11s types 
of dull emitter valves, and it is in­
teresting to note that the table gives 
recomtnendations for the particular 
types of cell suited to the best known 
valves of this kind. The particular 
dry cells described are designed for use 
with one valve only. 
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A 2-Valve Set of superior quality mounted in 
a highly-finished case, that will receive any 
Briti,;h or Continental telephony even though 
the nearest Broadcasting Station is working. 
PRICE: COMPLETE WITH H.T. BATTERY, ACCU· 
MULATOR, 100ft. 7 Jzz STRANDED COPPER \'d~E, 
2 INSULATORS, 1 pair 4,ooo ohms HEADPHONES, 

£15 
plus a.a.c. tax, 11 15s.; Marconi tax, 11 Ss.; and 2 

:":: 2-valve amplifier mounted in cabinet uniform with 
super 2 set, 116, plus B.B.C. tax £1, plus 2 valves. 

FELLOWS MAGNETO CO., Ltd., LONOON, N.W.10. 

Teleplto"e: 
YVillesden I s6o-I. 

Telegrams: 
'' Quixmag," Phone, Londoa. 

MODERN WIRELESS 

AMUSEMENT ALWAYS 
\Vhcrever you are, under whatever 
conditions, the Fellows Super 2-

Valve Set will bring the real 
pleasures of good entertainment 
produced in the best possible form 
to your door. 

:!.llllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllll1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111''' = = 

I = E = E 
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~ 

Type 6oo wilh grid leak clips a"d soldering tags. 

DuBILIER 
CONDENSERS 

with the new 

FLEWELLING 'SUPER' 
RECEIVING CIRCUIT 
give wonderful results because our 
.oo6 mf. condensers are supplied in 
sets of 3 of exactly equal value. 
Experimenters should make up this 
powerful, ine:x-pensive and easily 
worked circuit with this Dubilier set 

==--
=~=== of 3 fixed condensers, as they ensure 

the very best possible results being 
Type 6ooa. obtained. 

~ CrlHo< ~~~~~~f~:!~~~~~~;~: ~,,,,J 
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Users of valve recetvtng sets will do well to realise that 
the efficiency of tlt~ir outfit is largely dcp~ndent upon their 
choic~ ,of valves. lt' s the,- valve that oounts ! 
You will positively ensure the best reception of vocal and 
musical items by using 

Made with the same scrupulous care that has always character­
ised the manufacturing operations of the famous Osram factory. 

MADE TO LAST 
Sold by lca.ding ElectriCal Contractors, Wireless Dealers and Stores. 

(Wholesale only) 

TLe Ge~~eral Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2. 
Branches throughout the United Kingdom and in all the principal markets of the World. 
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Conducted by J. H. T. ROBERTS, D.Sc., F.Inst.P., assisted by A. L. M. DOUGLAS. 

In this section will appear only selected replies to queries of general interest or arising from article:; 
in" Wireless Weekly," "Modem Wireless" or from any Radio Press Handbook. 

All queries will be replied to by post, as promptly as possible, providing the following conditions are 
complied with :-

1. A Postal Order to the value of ls.for each question must be enclosed, together with the Coup:m 
from the current issue, and a stamped addressed envelope. 

2. Not more titan three questions will be answered at once. 
3. Queries should be forwarded in an envelope marked " Query " in the top left-hand corner 

and addressed to Information Dept., Radio Press, Limited, Devereux Court, Strand, London, W.C .2. 

A. K. (Glasgow) submits a diagram showing a 
proposed counterpoise earth, and asks whether it 
would be satisfactory. 

We are afraid your arrangement is not a good one. 
Under the circumstances you will obtain the best re­
sults from a direct earth, which should of course be 
as effective as possible. With reference to the rest 
of your enquiry, articles dealing with the subject 
you mention will be appearing in due course in 
~~Modern Wireless" and ~~Wireless Weekly.'' 

T. F. D. (Southport) wishes to know the most efficient 
type of high-frequency coupling to bring in tbe Hague 
and Paris telephony, and also asks questions about· 
the connection of a plug-in high-frequency trans­
former. 

The tuned anode arrangement is probably the 
most satisfactory high-frequency amplifier, and 
"Practical Wireless Valve Circuits," Radio Press, 
Limited, shows a number of useful applications of 
this principle. Referring to your question about the 
high-frequency transformer, unless we know how 
the pins arc connected to the windings, we cannot 
indicate to what points in the circuit they should go. 

L. P. submits two circuit diagrams, and asks whether 
reaction may be introduced into one or the other of 
them for the reception of British broadcasting. 

Reaction cannot be used in No. I, but on No. 2 

may be introduced into the high-frequency amplincr. 
A simple method of doing this would be to use a two­
coil holder so that you could plug in appropriate coils 
for the anode and reaction coils. These might be 
both of the same size. 

557 

T. C. A. (London) refers to a. circuit diagram which 
has appeared in " Modern Wireless," and asks how 
the valves are coupled in ti~is arrangement. 

The two-valve set employs one high-frequency 
valve and a rectifier, and not a rectifier and a low­
frequency valve. 

G. W. (Dublin) sends us a sketch of his aerial, and 
asks whether it is satisfactory and if we could offer 
any suggestionS. 

Although your aerial will be rather badly screened, 
it is obviously as efficient as is possible under the 
circumst~nccs. The tarred roof you mention will 
not affect the aerial in any way. 

T. D. (Durham) refers to a piece of apparatus 
described in '' Modern Wireless," and asks whether 
it is satisfactory. 

This device represents the simplest possible way 
of obtaining the desired result with a minimum of 
trouble. 

G. H. (Guildford) experiences trouble with a receiver 
which he has built. :,nd asks whether we can help 
him. 

If you will submit full particulars of the trouble 
you experience and the exact arrangement of your 
circuit, we will then be able to advise. We will take 
this opportunity of drawing our readers' attention 
to the fact that it is no use saying they have a set 
which does not work if they do not supply complete 
details describing the apparatus and the results 
they actually do obtain. The values of components 
should be clearly marked on the diagram. 
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;r, A. D. H. (Hampstead) asks questions about the 
relative merits of difterent methods of connecting the 
grid leak. 

The advantages of the different sketches you sub­
mit depend largely on the type of valve in use. It is 
sometimes found that by connecting one side of the 
grid leak to the positive filament ieg, the tendency to 
self-oscillation of the set is checked, It is advantage­
ous to have a switch so that the grid leak may be _ 
transferred to either the filament positive or negative 
leg for experimental purposes. 

D. A. G. (Baker Street) sends us a diagram of his 
receiver, which he complains is very sensitive to 
capacity effects. 

The reason for the presence of your body affecting 
the circuit is probably due to bad placing of the parts 
on the panel. \Ve are afraid you will find it a difficult 
matter to control it in your case, but an extended 
spindle to the condenser across the tuned anode 
coil would probably greatly assist. There are 
distinct reaction effects produced in this circuit, but 
they are quite unintentional and do not cause radia­
tion. This probably makes the tuning exceedingly 
critical. 

G. P. H. (Kensington) made the coil winder de­
scribed in " Modern Wireless " No. 1, but finds 
difficulty in keeping the wire on the former when 
winding. 

Yon will find it quite a simple matter to wind coils 
correctly on this device if a strip of emery paper or 
cloth is first of all wound round· the former, so that 
the rough face is outwards. 

_ F. W. P. (Bermondsey) has built a 2-valve and crystal 
-receiver d~sciibed m " Modern Wireless,_,, ftolil which 
he obtains good results. He asks if he may expect to 
bear all the British Broadcasting Company's Stations 
with this receiver, and if not, could we suggest a 
suitable circuit. 

\Ve are afraid this receiver is not sufficiently 
sensitive to receive all the B.B.C. Stations except 
under the most favourable conditions. We suggest 
you use circuit ST.sr "Practical \Vireless Valve 
Circuits," Hadio Press, Limited. This circuit should 
be capable of operating a loud-speaker from all the 
B.B.C. Stations. 

D~ W. (Finehley) has a crystal receiver of which he 
submits particulars, and wishes to know whether he 
II).ay expect to hear any shipping with this apparatus~ 

Your aerlaf is too small for the receiver to cover 
the necessary wavelength range as it stands. We 
suggest you use a plug-in honeycomb coil having 
about 50 turns in series with the aerial, when you 
,houkl then be able to cover the desired range. 

G. F. L. (N. W. 5) asks :-(1) What voltage of H.1". 
battery should be used in connection with the 2-valve 
Broadcast receiver described in " Wireless Weekly" 
No. 4. (2) For further details of the grid leak de­
scribed in the above article. (3) What is the exact 
function of a fixed or variable condenser in a wireless 
receivin~ circuit. 

(r) This depends to a great extent on the typt> of 
valve in use. In general it may be of a value not 
less than eo volts. (2) A short piece of slate pencil. 
should be used, and in order to adjust this to the 
correct value it may be necessary to draw one or 
two lines with a lead pencil along it until the best 
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results are obtained. (3) The principal functions ot 
condensers in wireless receiving circuits are either to 
control the frequency of-the circuits or to afford a by­
path for high-frequency current. 

C. M. T. (Wanstead) wishes to know of a good 
cireuit employing high-frequency amplification, erystal 
rectification and one stage of note magnification. 

Circuit ST.35 "Practical Wireless Valve Circuits," 
Radio Press, Limited, is as satisfactory a circuit for 
this purpose as can be desired. With careful adjust­
ment you might obtain satisfactory results from 
Broadcast Stations up to roo or 150 miles away. 

R. N. H. (Glasgow) submits a circuit diagram ani 
asks our opinion of it. 

Your circuit arrangement is quite good, but we 
consider that the condenser across the aerial tuning 
inductance is somewhat too large. The range and 
usefulness of this receiver would be greatly extended 
if you fitted a series parallel switch for the aerial 
tuning condenser. Oscillation may be readily con­
trolled by attaching a potentiometer to the grid 
circuit of the high-frequency valve. The effect you 
mention in connection with the low-frequency 
amplifier is quite in order, and can be disregarded. 

T. H. P. H. (Glasgow) has a certain commercial 
·pattern of receiver, and complains that certain notes 
of vocal and instrumental music are unpronounced 
and that orchestral music is unsatisfactory. 

The reason for the undue prominence given to 
certain notes is that reaction is taking place in yout 
,n:;ceiver whkh greatly increases the selectivity of the 
apparatus to waves of a certain length. The modula· 
tion system employed at the transmitting end con· 
tinually varies the wavelength above and below a 
certain point, and where reaction is taking place 
greater effects will be produced at certai1f wave­
lengths than at others. We suggest that as-you are 
unable to interfere with the construction <>f this 
apparatus you should experiment with different 
values of H .T. battery, and shunt your H.T. battery 
and telephones with a fixed condenser which may bE 
of large capacity: .. ' · · : . 

H. R. (Edinonstone) asks tlie wavelength of a coil 
having 100 turns of No. 28 gauge wire wound on a 
4-inch former with a variable condenser of 0.0005 I'Ji 
capacity connected permanently in serieS with it. 

The exact wavelength will depend upon th(; 
characteristics of your aerial circuit, and to a certain 
extent upon the set itself. An average value fot 
such a coil would be from So to 450 metres. 

A. L. R. (Highgate) asks whether he would obtain 
better results with a crystal set when using a 4-, 5- or 
6-wire cage aerial than a single wire. 

We do not think you would obtain a great increase 
in signal strength, although a 6-wire cage would 
ensure the maximum current being delivered to the 
receiver. The minimum diameter for the hoops 
used to space the wires should be 2 feet, and these 
should be in metallic contact with the wires at all 
points. It is therefore only necessary to insulate 
the ends of the aerial from the mast as in the 
ordinary way. The lead-in should have the same 
number of wires as the cage itself, which should be 
joined together just before entrance to the building, 
Your sketch appears suitable. 
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AERIAL WIRE-Bare, roo' 
I 50' 

omponents of 
3/3 CONDENSERS, Polar, .oor 
4/9 CONDENSER VANES, special 

slip-in type pair 

MODERN WIRELESS 

Quali 
14/3 

2d. 

INTERVALVE TRANSFORMERS 14/­
SYSTOFLEX TUBING per yd. . • 5d. 
TERMINALS, with z nuts, 

BRASS LAMINATED SWITCH 
ARMS (laminations similar to 
W.D. Type) 

COILS (Tingey Patent) : 
219 

CONTACT STUDS with nuts and 
washers . . per doz. . . 11d. per doz .•• 2/6 

A~ ~~~~m. U 
A, 300-z,ooom. £1 5/-
B, r ,ooo-8,soom. £1 17/6 
C, 5,ooo-z4,ooom. £3 2/6 

CONDENSERS, for panel mount­
ing:-

.oor 
,0005 

.oooz 

10/6 
6/9 
4/6 
3/3 

DEWAR SWITCHES, new, not 
ex-Government, 3-way 

DEWAR SWITCHES (ex-Govern­
ment), 3-way .. 

EBONITE,:!", cut to size lb ... 

FILAMENT RESISTANCES on 
ErinoiGI Former 

GRID LEAKS and Anode Rcsist­
ances, any value, own make .. 

HEADPHONES-Brown's and 
Sterling's. 

8/-

4/-
4/-

3/-

2/-

TELEPHONE TRANSFORMERS 
for I 20 ohm 'phones, own 
make 

VALVE LEGS, with nuts and 
washers . . per doz. • • 

VALVE HOLDERS, with flange, 
with washers and nuts 

12/-

1!3 

10d. 

,00005 

CONDENSERS, s<'ts of parts : 
,oor 9/- INSULATORS, Reel 2d. 

VALVE HOLDERS, fitted with 
4 terminals, G.P.F. plus and 
minus 2/6 

,0005 5/6 Egg 3d. 
,0002 

,00005 

3/6 Shell 9d. WIRE, cotton and silk. All 
2/3 Keystone 6d. grades. 

We manufacture Valve Sets-1, 2, 3, 4 and 5 Valves, also an excellent Crystal Set. 

Send foP ouP new Components LIST --fPee on Pequest. 

Offices and Showrooms: 92, QUEEN ST., HAMMERSMITH, LONDON, W.G. 
'Grams: "Tingoidar, London." 

Complete Instrument 
ready for home assembly 

includes the following: 
Teak Cabinet 15 in. by 7 in. 
Ebonit.e panel, drilled ahd Pngraved. 
100,000 ohms (Peto-Swtt) RPsistance with dips. 
Two fixed Condensers ·oo2 and ·ooo3 (in ebonite). 
2 Max.-Amp. Transformf'r,;. 
Glass COVE'red Crystal Detector. 

I 2 Filament RPs;stances. 1 
1 2 Variable Condf'mwrs ·ooos (in sets of parb). I 
1 Coil Holders. £

4 10 0 L _ ~S.:::·:::_ ~~:::. :':...B2.:':P:2•: _ _ _ • 
Post Frn. 

'Phone: Hammersmith 1916. 

, •••••••••••••••••••••••• t •. ~-::-~--~ 511 a a a ., A a a a a a a a a a a a a a a a a a a 'e.~'!':!. )f_r ._.....,....._ Ll 

Here's the new : 
S.T. 100 as 
erected by us 

N
OT a collection of components but a reJl 

working model of the famous S.T. 100 

which has been erected and thorough­
ly te~tcd by our technical staff. 

The Ebonite panel has been laid out for correct 
spacing of compcnents, all holes drilled and 
tapped and scales, etc., engraved on the actnal 
ebonite itodf. 

A Blue print is supplif'd fref', imd if instructions 
are followed the Set will work perfectly. A 
fine quality polished teak cabinet as atove 
is also supplied without any extra charge. 

Notf' that this is the latest improved S.T. 100 

with terminals arranged for Grid cells. 

P S C L HeadOffi.ce: 14,HIGHHOLBORN,W.C.l 

eto Cott 0 td DemonslrationLounge:99,HIGHHOLBORN,W.C.l 
• · ., ., Branch: 3, WELLINGTON ST., STRAND, W.C.2 
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.....,._,a necessity for 
every Experimenter 

T HIS Book should be in the hand 
of every Experimenter who wants 
to obtain a thorough under­

standing of Wireless. 

It is recognised as the only standard 
Text Book sold at a price within the 
reach of anyone. Beautifully bound in 
solid cloth and plentifully illustrated 
with circuit diagrams and charts it is 
a vital necessity to the student, the 
research worker and the designer. If 
you are building a Set for pleasure 
or for profit, get a copy of this Book 
and understand the fundamental prin­
ciples of Radio. 

Obtainable from all Booksellers or 
direct from Publishers :-

RADIO PRESS, LTD., 
Devereux Court, Strand, W.C.2 

Gilbert Ad. 
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8 SOME NOTES ON THE DESIGN OF AERIALS § 
§ FOR SHORT WAVE TRANSMISSION. 8 
0 0 
0 To obtain good results upon the short wave band it is essential tkft,t greal 0 8 care should be exercised in the d%ign of the aerial and ear:h system. 8 
0 . 0 
ODDODDDDODDDDDOODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDODDDDDDODDODDDDDODD 

T HE antenna system of a wireless trans­
mitter is the medium by which the 
radio frequency currents transmitted 

areconvertedinto ether waves; in this light we 
must regard it, and the means of securing the 
most effective radiation of these ether waves 
from it with the minimum loss. 

Whilst it is true that an aerial used for 
transmission (so far as the experimenter is 
concerned) will usually be of high efficiency for 
the reception of wireless signals, it does not 
necessarily follow that a 
good receiving aerial will 
be a suitable medium for 
the transmission of wire. 
less waves. This espec. 
ially refers to waves of 
zoo metres and under, 
the purpose of this article 
being chiefly to deal with 
suchshortwaves and the 
most efficient methods 
of propagating them 
through the ether. 

mately its fundamental wave-length (in this 
instance four times its height), which would 
mean a mast 164 feet high to secure the best 
results at 200 metres. 

For practical reasons we therefore seek to' 
modify this so that a lower mast or mast's may 
be used. Several ways of doing this present 
themselves, but one of the most useful arrange­
ments is shown in Fig. I, where we have a pole 
of approximately a quarter of the height having 
four divergent radiator wires of large cross-

section, and each of the 
length of the pole, so 
disposed as to form an 
"umbrella " shape. 
These wires are heavily 
insulated top and bot­
tom, and are connected 
together at the top in the 
manner indicated ; a 
suitable form of down­
lead from this type of 

DowN- aerial is also shown. 
LEAD 

This may be consid-
Let us, therefore, ex­

amine the several types 
of aerial which have 
proved to be the most 
suitable for these short 
wave-lengths. The best 
radiator is a thoroughly ::· 2:~-'____;_·::;_:_:_-: __ ~::· .::..'::::.:=_ 

ered the most efficient 
practical radiator for 
wave-lengths of from 
150 to 200 metres, and 
should be more exten­
sively used than it is. 
The insulation resistance 
to earth must be very 
high, and for this reason, 

impracticable design, · ==--~-':::' ,. -r-~ ~~-_ ~ .·~ =--~---:-=-
consisting of a highly 
conductive sphere of 

Fig. 1.-An umbrella type aerial. 
although it does not 

actually form part of the radiating system, 
the centre supporting mast must be insulated 
top and bottom. A suitable way of doing this 
is shown in Fig. 2. Four wires 40 feet long 
connected in this manner form an excellent 
aerial for short-wave transmission. 

metal after the pattern used upon " toy " 
wireless apparatus ; but as this would. require 
to be of very considerable size, at least So feet 
in diameter, to be of practical use, we may 
leave it out of the question. TlJt next most 
useful form will be in the nature of a vertical 
rod or pole of metal, highly insulated at the 
base and of generous cross-section, preferably 
tubular. Whilst this forms a most useful 
radiator for waves of 100 to 150 metres, it must 
not be regarded as ideal, as an aerial should 
function to the best advantage at approxi-
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This type of aerial also presents unrivalled 
-facilities for the use of a counterpoise earth, 
which will be subsequently described. The 
radiation resistance is low and there are, 
t~eref~re, few )osses o~ any kind from this 
source. 
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The chief losses in any radiating antenna 
system are due to-

(r) Loss in the actual conductors due to 
their resistance ; 

(2) Loss in the tuning apparatus (i.e., 
coil and condenser in series with the aerial) 
for the same reason ; 

(3) Loss due to heat generated in the earth 
lead from its resistance; 

(4) Loss due to leakage through insulators ; 
(5) Loss due to the induction of currents 

in neighbouring metallic structures, such as 
poles, wires, to·wers, buildings, etc. 
All these things must be taken into considera­

tion for experimental transmissions, the more 
so as the frequency of the current renders it all 
the more prone to leak ; the frequency of a 
rso-metre wave is 2,000,000 per second, and 
that of a zoo-metre wave r,soo,ooo per second. 

It is, therefore, most important that we 
should conserve as much of this energy in the 

Fig. z.-Showing a method of insulating 
a steel mast from earth. ,. 

aerial as possible, and it is to the va1 ions me.ans 
of doing so that we wish to draw the reader's 
attention. The resistance loss in an aerial 
varies inversely as the square of the wave­
length; it is therefore obvious that to secure 
the most efficient radiation with the least 
possible loss the transmitter should be operated 
at a wave-length corresponding with the 
fundamental wave-length of the aerial. It is 
generally necessary to insert a small coil in the 
aerial circuit in order to couple the power 
circuit to it, or to transfer the radio frequency 
energy to it, but a series condenser will again.. 
shorten the wave-length to the required value. 
For this reason the series condenser should have 
low losses, mica dielectric being generally 
preferable, although an air or oil dielectric · 
condenser may be used. 

The fundamental wave-length is not that at 
which the maximum current is secured, but 

s6o 
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that at which the maximum of the expression 
C2R., is obtained, C being the current and R .. 
being the radiation resistance of the aerial 
system. The aerial ammeter, therefore, doe.,; 
not give a true indication of the actual radiation 
from the transmitter, and this should be borne 
in mind. 

At this point it will be useful to indicate 
another form of antenna construction which is 
an excellent radiator, so that the man who is 
anxious to "get on with the job " can do so. 
This type is indicated in Fig. 3 and is known 
as the cage or " sausage " aerial. High 
frequency currents flowing in such a system 
tend to crowd towards the outside of the wires, 
and in this arrangement we prevent excessive 
concentration upon any one spot and so avoid 
heat and losses, and at the same time secure 
even radiation. 

A suitable arrangement for such a cage 
aerial would be six wires spaced evenly round 
2~ foot steel hoops, with which they should be 
in actual metallic contact. These wires might 
be 70 feet long, and they should be gathered 
together at each end into a point as indicated, 
and well insulated from the guy ,vires ; a 
number of insulators in series are better than 
any one of a particular pattern. The lead-in 
from this aerial should be tapered as shown, 
and will have a low resistance on this account; 
the same number of wires may be used for it 
as for the aerial cage itself. 

Such an aerial need not be a great height 
from the ground to be efficient, but 40 feet is 

Fig. 3.-The cage type of aerial.] 

suggested as a useful figure and can be exceeded 
where circumstances permit. It is hardly 
necessary to point out at this stage that high 
frequency currents travel on a wire .and not in 
it ; for this reason the conductors used should 
be of as generous a cross-section as convenient, 
and the most useful method of attaining 
efficiency in this direction is to use stranded 
copper wire for the aeria.l system. 

A. L. M. D. 
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LONDON. 

RADIO SOCIETY OF 
GREAT BRITAIN. 

Hon. Sec.: 32, Quex Road, West 
Hampstead, N.W.6. 

BATTERSEA AND DISTRICT RADIO 
SOCIETY. 

Hon. Sec.: 31, Holden St., Lavender Hill, 
S.W.n. 

SUPPLIERS: 

American Hard Rubber Co.(Britain), Ltd., 
I3A, Fore Street, E.C. 2. 

British L.-M.Ericsson Manufacturing Co., 
Ltd., 63, International Buildings, 
l(ingsway, W.C. 2. 

S. G. Brown, Victoria Road, North 
Acton, W.'!?. 

Burne-Jones & Co., Ltd., Montford Place, 
Kennington Road, S.E. I I. 

Canadian Brandes, Ltd., vValmer House, 
296, Regent Street, W. I. 

City Accumulator Co., 79, Mark Lane, 
E.C. 3· 

Cossor Valve Co., Ltd., Highbt;ryGrove, 
N. 5· 

The Dubilier CGndenser Co. (1921). Ltd., 
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smith, W. 12. 
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Edison Swan Electric Co., Ltd., 123, 
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Southf1elds, S.W. 18. 

LONDON (continued). 

General Electric Co., Ltd., Magnet House, 
Kingsway, W.C. 2. 
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Holborn Radio Co., Ltd., 267, High 
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J ackson Bros., 8, Poland Street, Oxford 
Street, \V. I. 

WIRELESS INVENTORS. 
Advice Handbook on Patants and Trade 

Marks. Consultations free.~B· T. King, 
Regd. Patent Agent, 146a, Queen Victoria 
St, E· C.4. 'Phone: Central 682. 36 yrs. refs. 

Leslie Mc:Michael, Radio Corner, Strand, 
W.C.2. 

Lissen Company, 16-20, Woodger Road, 
Goldhawk Road, Shepherd's Bush, 
W.rz. 

Marconi Wireless Telephone Co., Ltd., 
Marconi House, Strand, W.C. 2. 

Mullard Radio Valve Co., Ltd., 45, 
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Negretti & Zambra, 38, Holborn Viaduct, 
E.C. I. 

Peto-Scott Co., Featherstone House, 6, 
High Holborn, W.C. i. 
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Norfolk Street, Strand, W.C. 2. 

Radio Components, Ltd., 19, Rathbone 
Place, W. I, 

LONDON (continued). 

Radio Equipment Co., 329, High Hol!>orn; 
w.c. 
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w.c. I. 
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SUPPLIERS: 

J, DYSON, 
5 & 7, Godwin Street, Bradford. Complete 

Sets. All Accessories. Tele. 6037 & 6033 
Telegrams: "Equipment.'' 

BRIGHTON. 
BRIGHTON AND HOVE RADIO 

SOCIETY. 
Hon. Sec. : 68, South down A venue, 

Brighton, Sussex. 

SUPPLIERS: 

I 
. Brighton. Agent fur Burndept, Ltd. I 

H. J. Galliers, 32, .St. James's Street, 

DORSET. 
EAST DORSETSHIRE WIRELESS 

SOCIETY. 

Hon. Sec.: "Hillmorton," Ringwood 
Road, Newtown, Parkstone. 

EDINBURGH. 

EDINBURGH AND DISTRICT RADIO 
SOCIETY. 

Hon. Sec. : 9, Ettrick Road, Edinburgh. 

SUPPLIERS: 

EDINBURGH. 
Spensers (Scotland), Ltd., 119, George .St., 

Edinburgh. Agents for Burndept, Ltd. 

William Sinclair, 60-64, Thistle Street. All 
component parts in stock at lowest prices. 

GLASGOW. 
SUPPLIERS: 

ROBERT BALLANTINE 
St. Vincent St., Ben field St. Corner, Glasgow, 

Sole Agent 
Glasgow & District for L. McMichael, Ltd., 

London. 

GUILDFORD. 

SUPPLIERS: 

Drummond Brothers, Guildford. 

HALIFAX. 

HALIFAX WIRELESS CLUB AND 
RADIO SCIENTIFIC SOCIETY. 

Hon. Sec.: Clare Hall, Halifax. 

SUPPLIERS: 

Electrical Supply Stores, 11, Fountain 
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ILFORD. 

ILFORD AND DISTRICT RADIO 
SOCIETY. 

Hon. Sec. : 77, Khedive Road, F"Orest 
Gate. 

LEEDS. 

LEEDS AND DISTRICT AMATEUR 
WIRELESS SOCIETY. 

Hon. Sec.: 37, Mexborough Avenue, 
Chapeltown Road, Leeds. 

SUPPLIERS: 
British Wireless Supply Co., Ltd., 6, 

Blenb.ei m Terrace. 

LEICESTER. 

LEICESTERSHIRE RADIO AND 
SCIENTIFIC SOCIETY. 

Hon. Sec. : 269, Mere Road, Leicester. 

LIVERPOOL. 

LIVERPOOL WIRELESS SOCIETY. 
Hon. Sec. : 138, Belmont Road, Liverpool. 

MANCHESTER. 

MANCHESTER RADIO SCIENTIFIC 
SOCIETY. 

Hon. Sec. : 16, Todd Street, Manchester· 

August, 1923 
MANCHESTER (continued), 

SUPPLIERS: 

A. Franks, Ltd., 95-97, Deansgate, 44, 
Market Street, 73, Oxford Street, 
12, Victoria Street, Manchester, and 
90, Bradshawglii.&, Bolton. 

Universal Electric Supply Co., 4, Brown 
St., Manchester. 

Ward & Goldstone, Ltd., Frederick Road, 
Pendlti.on. 

·NEWCASTLE-ON-TYNE. 

NEWCASTLE A.NJ) DISTRICT AMA­
TEUR WIRELESS ASSOCIATION. 

Hon. Sec.: 51, Grainger St., Newcastle­
on-Tyne. 

SUPPLIERS: 

WALKERS' WIRELESS 
Hold the largest variety of wireless appara­

tus in the North. Send for particulars. 
31, Westgate Road, Newcastle-on-Tyne. 

NOTTINGHAM. 
NOTTINGHAM AND DISTRICT 

RADIO EX. ASSOCIATION. 

Hon. Sec.: 99, Musters Road, \V. Bridg­
ford, Nottingl;lam. 

POOL E. 
EAST DORSETSHIRE WIRELESS 

SOCIETY. 
Hon. Sec.: Abbotsford, Serpentine Road, 

Pool e. 

PRESTON. 
SUPPLIERS: 

Geo. Wilkinson, WiJ"eless Specialist, 152, 
Church Street, Preston (opposite Miller 
Arcade), General Supplies. 

TUNBRIDGE WELLS. 
SUPPLIERS: 

H. Featherstone, A.M.I.E.E., Wireless and lj 
Electrical Engineer, 22, London Road, 
Tunbridge Wells. Agent for Burndept 
Wireless Apparatus. Tel. 610. 

All Pr~Wious Usts Cancelled. 'Phone: Willesden I336 

THE WILKINSON MOTOR & ENGiNEERING CO., SPECIAL CIRCUITS 
For best results buy the best components. 

Obtainable from 

Burne-Jones 'd2 Co., Ltd. 
Manufacturing Radio Ensineers, 

Montford Place, Kennington Rd., 
London S.E.ll. 

'Phone: Hop 6257. 

1,000 ohm resistances with clips. 2/6 post free., 

XX 

10, 12, 14, 29, 31, 33, Lonsdale Rd., Kilburn, N.W.6. 
H. E. WILKINSON, M .J .I.E., Proprietor. Same Address >ince rgoo. 

" EIFFEL TOWER" MASTS 
The Masts are built of selected wood soaked in creosote, all main parts are 
~r:::.rewed together (not 111 'rdy nailed) and ba11ded with g:1Jvanised irC!n. 
The, Mast·<; &ent out i11 I o-ft. sections, complete with screws for assembling. 
The'se M ,~ts are triangular in shape and made of triangular material, giving 
great strength combined with lightness. · 

PRICES :-cCASH WITH ORDER. CARR. FORWARD. 
20ft.-£2 0 0 ... Weight301b. Base Size 16in. 
30ft.- 3 0 0 ... 50" 22 .. 
40ft.- 3 17 6 ... 70 •. 26 .. 
ao rt..:.. 4 15 o ... so .. 29 .. 

MAST SUNDRIES-
Seven Strand Rigging Wire in so 

and xoo ft. coils, t/g and 3/6 each. 
RiggingStrainerScrew;(Gal.) r/--€ach 
Wall !looks ... ... r/6 doz. I 

Galvanised Pulleys ... t/6 each. 
Special Tarred Hemp Halyards, 

50ft. 2/6; IOO ft. 5/- and pro m:j;a, 
Green Shell Insulators... 6/- doz. 
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THE Brown Loud Speaker--because it 
incorporates the same principle as 

the well-known A type headphone- is 
deservedly famed for the purity of its 
tone. 

To heJ.r music reproduced on the Brown 
is to hear music at its bt>st. The human 
voice, the 'cello, the flute, the piano, the 
saxophone-all are reproduced with startling 
reality. 

Just as there is only one Browi1 Head­
phone - with its aluminium diaphragm 

MODERN WIRELESS 

and moving reed -so there is only one 
Brown Loud Speaker. No other can 
be so good. 

Before you buy your Loud Speaker, hear 
a Brown-you'll appreciate its superb 
powers of reproduction, and realise that in 
design and manufacture it conforms to the 
well· known Brown standard of quality. 

Model Hr, 21 in. high. Model H2 1 r2 in. high. 

120 ohms £5 5 0 120 ohms £2 5 0 
2000 ohrns . . . £5 8 0 2000 ohms £2 8 0 
4000 ohms ... £5 10 0 4000 ohms ... £2 10 0 

f rem all Dealer&. 
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A triu171ph of inventive .Renius 

The Qnly 
rece1ver 
that will 
reproduce. 
music and 
speech 
EXACTLY 

24/-
Postage 6d. 

ENTIRELY BRITISH MADE. 
All the faults of the ordinary m"lgnctic type receivers h::wc 
been eliminated in the" Pol2.r" Dynapbonc. It is construct<>d 
on the electro-dynamic-coupled magnetic principle and is the 
only receiver made which can exactly reproduce music and 
speech. The " Polar" Dynaphone is efficient, small, light, 
impervious to v-triations in tcmp•crature and comfortable to 
wear. 
The wire used in the coils is much larger in diameter and 
more robust than in the ordinary phones and the insulation 
is much better owing to sufficient space being allowed to 
impregnate the whole coil thoroughly. 
Eddy Currents are made use of because the whole phone 
functions as a transfotmcr, the windings being the primary 
and the diaphragm itself the sc:condny. Further, the induced 
currents in the diaphragm follow exactly the varintions of 
current in the winding, not being affected by any direct current 
component or by the iron of the magnetic circuit, as this is 
not a closed core. The diaphragm current, reacting with the 
permanent magnetic flux, produces a vibration of the 
diaphragm, which is perfect. The eddy current losses in 
the " Polar " Dynaphone are practically eliminated by ndial 
slots which prevent their flow. 

The m2"gnctic circuit, having a short, mean path and a large 
cross-sectional area, is about four times the efficiency of the 
ordinary phone. There is a magnetic effect as in the ordinary 
phone conpled with the electro-dynamic effect, the result 
is a much more pcrfect reproduction than can be secured 
with magnetic action alone, the pull on the diaphragm is 
over a circle about one third of the diameter of the diaphragm, 

thus obviating distortion created by distorted pull on th" 
di.~phragm. 
Both sides of the diaphragm arc equally clamped, an area at 
the centre of the back of the diaphragm equal to the area of 
the opening in the ear cap is free to the air. This acoustical 
arrangement results in the fnlness of tone as compared with 
the shallow tone produced by the ordinary phone. Music of 
<my kind reproduced by the " Polar" Dynaphone is faith­
fully reproduced, the quality of the notes and timbre being 
clearly discernible. Those who have used the ordinary 
wireless head sets will know that a man's voice is usuallv 
reproduced as a deep bass, this is not so with the " Polir 
Dynaphone." 

JP)(Q).Jl&~ 

DYNAPHONE 
is obtainable from all "Polar" Stockist; or direct 

RADIO COMMUNICATION CO., LTD., 
34/35, NORFOLK STREET, LONDO~. W.C.2. 

Te!rphone: Central 8480 (3 lines). Telegrams: Rad[ocomco-Est!and, Lon1~n. 
Whete you see the " Polar" sign-you can buy'' Po!ar" accessories. 
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!iere you see .tbe 
6IP> CO 1LA1Pr 

SIGN 

buy 
D 

ACCESSORIES 
The "Polar" sign illustrated here is now displayed in 
the windows of "Polar" Stockists throughout the Kingdcm 
-the most effective answer we can possibly think of to 
the hundreds of wise wireless enthusiasts whose urgent 
enquiry is "Where can I buy 'Polar' Accessories?" 

The following is a brief advanced list of "Polar" Stockists-watch it grow: 

ARBROATH.-Ponsford & McHa.rdy, ,1,65, High St. 
l~ARRY DocK.-Lowis & Mayer, Iieebw:ty Rd. 
RECCLEs.-G.J7.M. Engineering Co., 5, Smallgate. 
BEL;FAST.:-Phrl'nix Radio Co., 5, Doneg2J Sq. East. 
BERWICK·ON-TWEED.-King Bros., 25, Bridge St. 
BIRKENH}J:AD.-Hughes and \\'atto, Ltd. 
BIIUUNGHAM.-Midl?.nd Counties Electric Engineering 

Co., Ltd., 136, Sandon H.d. A. E. P<\rson,, 142, 
Park Road, Aston. 

BoLTON.-A Fr2.nks, Ltd., qo, Bradsh<\wgate. 
BRADFORD.-The Gramophone Stores, r so, Bowling 

Old L?.ne. Chris. Pratt & Sons, Ltd., North Pc.r<\de. 
BROUGHTY FERRY.--Ponsford &· McH?.rdy, sS, Grey St. 
CAMBRJDGE.-~egus Electrical Co., 22, Regent St. 
CARDIFF.-R. \V. Bmssington, 33, J\Iorg?.n Pamcl,,. 

Cardiff Electric Wireless Supply Co., Ltd., 43, Bute 
St. J. Howell & Co., Ltd., South Wales Wireless 
Installation, Ltd., rS, West Bute Street. 

CHESTERFIELD.-Chesterficld Engineering Co., 35, West 
Bars and Park Rd. 

CmENCESTER.-A. H. Buncombe & Co., r6ga, Crick-
Jade St. 

CoLWYN BAY.-Ellis Hands & Dean, Ltd., Abergele Rd. 
COVENTRY.-A. Salmon, Drinkwater Arcade. 
DARLINGTON .-E. Sutton & Co., · Northgate. 
DARWEN.-W. V. Fairhurst, Wellington Fold, Market St. 
DUNDEE.-Ponsonhy & McHardy, 32, Reform St. 
DUNFER~ILINE.-J?.mes Scott & Co., lnglis St. 
EDINBURGH.-D. G. \Vatson, 126, Bruntsfield Place. 
EGHAM (Surrey).-R.adio Supply Ston-s, 147, High St. 
EGREMONT (Cumberland).-Egyemont Radio Stores, 

31, Market Pl2.ce. 
FERRY HILL VILLAGE.-J. F. H. Banner, The Chemist. 
FoLKESTONE.-T~ C. Gilbert, 26, Guildhall St. 
GLASGow.-Robert Ballantyne, IOJ·}, St. Vincent St. 

Hunter's Wireless Depot, 73, West Nile St. Archi­
bald Low & Sons, Ltd., z8a, Renfidd St. Milligan's 

Wireless Co., Ltd., 23-25, Renfrew St. R. McAughtry 
& Sons, 423, Govan Rd. 

GRANTHAM.-White & Sentance, St. Peter's Hill. 
GREENOCK.-]. A. Kinnaird & Co., Ltd., 20, Cathcart 

St. 
HALIFAx.-Elcctric::tl Supply Stores, I I, Fountain St. 
HoLI.AND.-Gooische Fotohandcl, Kerkstraat, ro6, 

Hilvcrsun1. 
Huu.-City Electrical Co., 24, Porter St. C!a.;rke & 

Grah<nTl, 73, Prospect St., E. M. Parsons, 38a, Brook 
St. J. C. Scarborough, 21, Gcorge St. 

lLFORD (Essex) .--Cranbrook Sports Co., gr, Cranbrook 
H.d. 

KETTERING,-Paul Taylor, 147, Stamford Rd., Mon­
tague St. 

LIVERPOOL.-John Banks & Sons, . q-rS, Duke St. 
The British Radio Mfg. Co., 9, South C2.stle St. 
Pu!ford Bros., Ltd., ro6-rro, \Vhitechapcl. C. A. 
Sutton & Co., uo, Dale St. Taylor Bros., 46, 
Tithebarn St. Western ·'Wireless Telephones, Ltd., 
I 5, Cheapsidc, off Dale St. 

Lo:-<DON.-~clson Arnold, 5, Ranelagh Gardens, B~.rnes. 
L. Ball & Co., 287, Upper St., Islington. Benctfink & 
Co., Ltd., Chcapsidc. E. \V. Chamberlain, 196, King 
St., Hammersmith. Fittings Co., 66, Barbican, 
E.C.r. Cunningham, Ltd., r6<)-I7I, Edgware Rd., 
W.2. A. W. Gamage, Ltd., Holborn, E.C.I. Keen 
Wireless Co., r, Dean Rd., West Ealing. London 
Radio Colleg<', 82-3, High St., Brentford. Mann, 
I:;gerton & Co., Ltd., I75·177, Cleveland St., W.r. 
Richard Melhuish, Ltd., 84, Fetter Lane, E.C.4. 
T. Poorc & Sons, 231, High St., Acton. Jones & 
Noyes, 164<>., Railway Approach, Shepherd's' Bush, 
W.r4. H. Osman & Co., Ltd., 165-6, Aldersgate St.·, 
E.C. Auto Sundries, Ltd., Ioa, Lower Gtosvenor 
Place, S.\V.z. 

Continued on next page. 
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Continued from pr~vious page. 

MANCHESTER.-A. Franks, Ltd., 95-97, Deansgate. 
A. Fmnks, Ltd., 12 Victoria St., A. Franks, Ltd., 
73, Oxford St. A. Franks, Ltd., 44, Market St. 
Trojan Electrical Co, I4I, Upper Moss Lane, Alex­
ander Rd. The Universal Ebctric Supply Co., 4, 
Brown St. 

MIDDLESBROUGH.-Baker Bros., Corporation Rd. 
1\ioNTROSE.-James A. Marnie, 107, High St. 
MoRPETH.-}. H. Woodhead, 22, Newgate St. 
NEWBIGGIN-BY-THE-SEA.-E. \\'atson & Son, 23, Gibson 

St. 
NEw BRIGHTON (Ches.).-Jenson. & McNicol, Wireless 

Corner, L~9a, Seabank Rd. 
NEWCAS'CLE-ON-TYNE.-Chase Motors Co., Ltd., 43, 

Groat Market. Jas. Coxon & Co., Ltd., Market St. 
Devercaux. M.oadie & Co., Albion Buildings, St. 
James St. M. C. Jones & Co., Ltd., 239, Westgate 
Rd. The Masco Patents Mfg. Co., 56, Grey St. 
Payne & I-Iornsby, 6, St. Andrew's Buildings, Callow. 
gate. Walker's Wireless Supply Co., 31, Westgate 
Rd. Wilson & Ridley, 161, Northumbe.rland St. 

NEWPORT (Mon.).-·South Wales ·wireless Installation 
Ltd., Cambridge Rd. 

NoRTH SHIELDs.-Electrical Equipment Co. Kcnnedy 
& Scott, 78, Rudyard St. 

OLDHAM.--F. Buckley, 89, Oak Road, Hollins. 

0XFORD.-0xford Wireless Telephony Co., Ltd., 22, 
Queen St. 

PARKESTONE (Dorsct).-E. T. Chapman, Newtown. 
PENARTH (Glam.).-C. W. Davis, 98, Glebe St. 
PRESTON.-A. Lotus, 2, Willbank, Church St. Rich:trd 

Marsdon & Sons, Ltd., I I 5, Church St. G. \\'ilkinson, 
152, Church St. 

SHAFTESBURY (Dorset).-W. Holder, 65, High St. 
SouTHSEA,-\Vadham Bros., 89, Palmerston Rd. 
STOCKPORT.-Hcnry Hollingdrake & Son, Ltd., 65, 

Princes St. . 
STOCKTON-ON-TEEs.-T. B. Watson & Son, Ltd., Central 

Buildings. 
STOKE-ON-TRENT.-T. A. D. L'lv;ton, Brown Edge. 
STRANRAER.-T. W. Macready, 39, C.eorge St. 
SUND:ji;RI.AND.-H. Binns, Sons & Co., Ltd., 38, Fawcett 

St. Brantingham Bros., Holmeside. Thos. Hudson, 
314, High St. West. 

SWANSEA.-Dan Morgan, 218, Oxford St. 
TuNBRIDG.E WELLs.-E. Powcll, Ltd., 4I, High St. 
ULVERSTON (Lancs.).-}. J. Downward, M.P.S., .5. 

Market St. 
WARRINGTON.-Economic Electric Co., 64, S'J.nkey St. 

Hill & C.o. (Chemists), LLd., 62, Buttermarket St. 
\\'EsT HARTI.EPOOL.-P. F. Perry & Co., Ltd., II, Church 

&. . 
WHITLEY B.w.--G. T. Robson, 182-I84, ·whitley Rd. 
WORTHING (Sussex).-Oates, 77. Rowlands Rd. 

If there is a "Polar'' Stockist near you, make a friend of him. With our a.~sislance 
he can give you any advice or technical information yau require-gratz ~-

RADIO COMMUNICATION Co., Limited. 
Cent~i18~~3(3\ines). 34-35, Norfolk Street, ·Strand, London, w. C.2. Radiocom~~!e~~~~~. London. 
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REDUCED ADVERTISEMENT RATES· 
"WIRELESS WEEKLY." 

During ,the Summ€r Months the Publishers of 
WIRELESS WEEKLY have pleasure in offering 
REDUCED rates for Display Advertising Space 
as follows: 

ORDINARY POSITIONS. NEXT MATTER (In column• only). 

13 insertions con-s~cutive 

6 

1 to 5 •• 

£15 per page and pro rata-

£15 plus 5% per page and pro rata. 

£15 plus 10% per page and pro rata, 

13 insertions con>fcutive 

6 
1 to 5, 

£20 per page and pro rata. 

• £20 plus 5% per page and pro rata. 
£20 plualO% per page and pro ra~a. 

SCHEFF PUBLICITY ORGANISATION, LTD. 
(Advertisement Managers, Wireless Weekly and Modern Wireless), ~~ 

125, PALL MALL, LONDON, S.W.l. Phone-Regent 2440 (2lines). -

§!\\lllllllllllllliiiUlllllllllllllllllllllllllll!llliiiii!Hil\lllllllll\llllllllllllllllllllllllllllllll1111111111111111111111111111111111111111111111111111111111111!tHllllll!llllllllllllllllllllllllllllllllllllllliiiiiiiHIIIIHIII111nllllt::i 
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and ~hat's all you need 
know-because 'EDISWAN' 
means ~he best valve 

The Demonstrator at the 
LeedsWireless Club said: 

-'no question about EDIS WAN 
V ALVEtakingpremierfJosition 

TYPE R. 
15/-

COMPACT 
ECONO:\HCAL 
RELIABLE 

TYPE A.R. 
15/· 

SENSITIVE 
SILENT 
ROBUST 

We have had unique experience in the tlevelopJD.ent and manu­
facture of the Thermionic Valve. The ftrst experiments in con­
nection with the investigation of the " Eilison Effect," on which 
the working of a valve depends, were carried out at our Ponders 
End Works by Prof. J. A. Flaming, who was the Company's 
Scientific Adviser. 

We also ntanufacturc complet' Receivittg Sets, Accessories and H.T. and L.T. batteries. 
Dealers should write at Oltce for particuLars an,l terms. Ask for Descriptive Leaflets. 

If your Dealer cannot suPPly, smd P.C. with his name and addtess. We' /l se., that you 
get what you want. ~ 

FREE ON REQUEST. 
Illustrated Booklet entitled" The Thennion.ic Valve.-lts Origin atui Development." 

The EDISON SWAN ELECTRIC Co. Ltd. 
(AND REDUCED). 

Cw,tractorsto H.M. Adm;ralty, War Office, Royal Air Force, 

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

WORKS: PONDERS END, MIDDLESEX. Branches in all principal town! 

MODERN WIRELESS 

Put W oodhall-Wireless 
Components in your Set 
-and you'll be proud of it! 

vVhen you arc tired of the scraping condenser-vanes, 
the imitation ebonite, the cardboard, and the un­
finished metalwork of the wireless " botcher," you will 
decide to use only trade-marked, guaranteed corn­
ponents : and of such components, those bearing the 
trade-mark vVOODHALL are outstanding for "finish," 
efilciency, and price. 

twoooHALLI Guaranteed 
Variable Condensers 

.\:::-cmbled complete as shown, with aluminium end 
plates and ebonite bushes, for panel mounting. Ad· 
instable bearing, accurate 3/32nd spacing; aluminium 
2 2 gauge valH s ; a ttach~.:d to panel by drilling one hole 
OIIIJ. 
3 plates 
5 
9 

rs 

li/.l125 plates • , 
5;6 3£ " .. 
6/- 'f-3 H • • 

. • G, 6 57 , •• 
Knob <1nd D1al I/9 extra. 

8/-
8;6 

10/6 
12/-

!wooDHA!.Lf Guaranteed 
Moulaed Variometers 

Extremely close coupling (approx. I/r6th 
t:etween windings). Internal winding firmly 
hxed by special process. Eliminates dead­
Purl effect and capac-ity los<s.C'S. \V.L. with 
roo ft. aerial, 2"i0/7'50 n1etres. For A.T.I. 

as suPplied, or can be used 
with sniaU basket-coil in series 
for anode tuning indnct.'lnce. 
\Vith ma<:~ive ebonite knob 
<~nd terminals, as 

716 shown. , Brackets 1 
movable for panel 
or tabLe mounting 

The lw,ooHALLj 

Rheostat 
A more efficiC'nt rheostat at little n.ore th:~n 
the price of the old style. Sgring phn1gcr 
contact; smooth and constant. 7 ohms 
rt"sistance; winding mounte(l on core: 
"oif fl position; two terminal-;: 5/6 
t:ngraveddial and knob. Attachcrl 
to panel by<)rilling one hole only. 

The I wo()DHALL 1 
Dustproof 
Detector 

TradeEm;uiries 
fttvt'ted. 

Glass-enclosed; adjustable pressure ·-------...! 
on cry-stals and stable 3/6-

M13 j set~i.ng~ ·-rc:fsts vihration 

The \r-w=o~oo:-:H~!=-=·~~~~,yboL~~~~;in~·. Arrestor & Switch 
Glas.s-encloscd sparK-gap comb1ned wtth. change~over sw_ttch. 6/ 
Perfect c0utacts, easy movement; t•bon1te base and lHghly "' 
finbhed lJrass.work ... ••• ••• ... •.• • •• 

Woodhll.ll· Wirele~s Components of all k.inds a··~ 
stocked ty leading Wireless Dealers a.nd Fa.ctorlf. 

.1 sk your Dealer for Components. If he does 1/ol stock, orJer 
direct hy post from us; your Dealer's name and address ~e·e supply 
goods post free. 11-ioney if dissatisfied. Quote illustration numbeis 
rt·hen, ordering. 

The Woodhall ·Wireless Manfg. Co., 
15, Furnival Street, London, E C. 4 

Telephone: Holborn 5919 Radie> Call Letters 2 Hp 
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In 1887 .. -
In 1893 .. -

0" 
Mr. Alfred Graham demonstrated 
the first practical Loud Speaker. 
GRAHAM Loud Speakers placed 
upon the market. 
First used in the British Navy. 
Transmitters applied to Phono-
graphs for Loud Speaker repro­
duction. Demonstrations by Prof. 
McKendrick at the Royal Society. 

~. . Naval Telephones developed and 
adopted by the Admiralty. 

In l898 .. 

In 1902 .. 

In 1906 .. 

Onwards .. -

Watertight Loud Speakers Patented. 
Fitted on board many warships and 
mercantile vessels. Telephonic Sub­
marine Signalling System devised. 
Complete Loud Speaker installations 
on central battery plan erected on 
warships as sole means of com­
munication:. 
The most extensive naval installa­
ti m to date. including exchange 
system fitted to H.M.S. Dreadnought. 
Graham Loud Speakers applied to 
all sorts and conditions of service at 
home and abroad, ashore and afloat. 

~ .. ~ No less than 12,000 ship installa­
tions:carried out. 

in 1920 .. - " AMPLION " Loud Speakers pro­
duced lor,Wireless and" AMPLION" 
Trade Mark registered. 

~·. "AMPLION "standardised by lead­
ing manufacturers of radio app1 r tus 

-the Reason Why the 1 1 AMPLION " is 
undeniably the fiMst Radio Loud Speaker 
and recognised as the World's Standard. 
It will be seen that the " AMPLION •' 
is not merely produced to meet a sud­
den demand, but is the result of years 
of experience in Loud Speaker design 
and construction. 

ASK FOR FOLDER M. W. 

ALFRED GRAHAM & CO., 
St. Aridrew's Works, 

CROFTON PARK; LONDON, S.E.4. 
'Phone : G!:'ams : 

SYdenham 2820-r-2. 41 Navalhada, Catgreen, 
· ScoTLAND : London.'' 

Mr. F. M. Milligan, 2S, Renfrew St.,Glasgow 
lRELAKD: 

Mr. A. R. Munday, 41,Chichester St., Belfast 
CANADA: 

Messrs. Burndept of Canada, Ltd., 172, King 
Street, West Toronto. 

August, 1:923 
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This 
brings 
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all 
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the pepular 'Marcomph"one which. 
British Broadcasting Stations 

V~ 
within 
the 

range 
country. of any part of 

The signatur.e " G. Marconi " on the 
attests its perfection of work­case 

mans hip and absolute reliability;. 

THE MARCONIPHONE V2 
\. c,}/ 
~ 

Your local dealer can 
supply you. In case 
of difficulty apply to:-

MARCON.I'S WIRELESS TELEGRAPH COMPANY, LIM.ITED 
·Marconiphone 'Department, Marconi House, Strand, London, W.C. 2 

MAAIDFACTUDERS OF ACCESSORIES. 

"~ 
Perfectly smooth 

_action. Each 
individually tested 
:b{>fore ele,patch. 

Fig. I60, 

VOLTMETER 
PriCe '9!6 1iach. 

All types and 
ranges of spring 
controllcft instru~ 
ments in stock. 

See Catalogue 50. 

~ 
THE H. A. H. 

VA1UABLE GRID LEAK. 

For the S.T.Ioo 

Fig. llOO.-·-A beautifully made 
accessorv. PRICE 7/6 each. 

St::tndanf typt', 1 me~ohms. 
S.T.roo Circuit mmld samt' 

extra each. 

Fig. 136. 
•VOLTMETER 

Price ~/- each. 
Complete rang1· of 
these DEAD 
BEAT moving coil 

types in stoCk. 

'Gl!NUifCE Hl!ti:Efttc 'DRY 'BM'THt.£1. Price 
Codeword. Volts Details. Size. each 

H WIRON "' 15 Three Scre"V Terminals or Plugs 8" X t# X 3" 3/6 
"WIRTO" 15 Two Strip Terminals 8" X t" X 3" 3/6 
"WIRIT" 36 Two Insulated \Vander Plugs... 6f" X 2§'' X 3# 8/:6 
"WIRIN" 6o Two Insulated Wander Plugs... 6" X 5" X 3" 14/-
''" WIRUP" zoo Two Insulated Wander· Plugs... ()11 X 5° X 3" 23/-
Two Wander Plugs, one red and one black, arc included in tbe price as 
above and are not extra. MAY iW E QUOTE ··YO.U ? 
,.,_, any 'Special Size, Voltage, or t:apacity 1 made :to your ._n 'Special 

"Croydon RequiNments. " Keyage1 2225." A. H, HUNT, Ltd. (Department W.E.) Croydon.' 
H. A. H. WORKS, TUNSTALL ROAD, CROYDON, SURREY. 
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No other Wireless 
Staff as 

Magazine 
Weekly Wireless 

T
o obtain the confidence of its 

readers, and to achieve complete 
success, a Wireless Magazine 

must be in the position to guarantee the 
accuracy and dependability of the in­
formation within its columns. Wireless 
W eek!y is supervised by the finest staff 
of all-round Wireless technical experts in 
the country. Each department of Wire­
less is in the hands of a man who has had 

contributors. Secondly, it is in a 
position to judge tl1e value of contri­
butions submitted for publication by 
outside research workers and technical 
men and able to criticise and correct 
faults which might otherwise have 
appeared in print unnoticed. You, as a 
keen wireless experimenter, want authori­
tative Wireless articles-thoroughly up 
to date and dependable. Wireless 

some considerable ex­
perience in dealing wit:1 
it and who may be con­
sidered an expert in 
that particular phase 
ot t:.e Science. Such 
an organisation as this 
· s of benefit to you in 
'wo ways. Firstly, 
lJ;]cause it is so corn­
,> lete in itself as to be 
i n dependent, when 
necessary, of outside 

~-- ~!TOR~ -;.;~F-. -l 
I Editor: JoHN Scorr TAGGART, I 

F.Inst.P. 

I Assistant Editor: E. REDPATH. I 
Staff Editors: J. H. T. RoBERTs, 

I 

D.Sc., F.Inst.P.; E. H. CHAPMAN, 

1 
M.A., D.Sc.; A. D. CowPER, M.Sc.; 
G. P. KENDALL, B.Sc. ; A. I.... M. 
DouGLAS; R. W. HALLows, M.A.; 

I s. G. RATTEE; PERCY w. HARRIS. I 
Scientific Adviser: Prof. G. W. 0. 

HowEr D.Sc., M.l.E.E. 

I Advisory Editors: Prof. R. WHID · I 
DINGTON, M.A., D.Sc. 

l_:o~L~T=E·~-~.!~·_j 

Weekly fulfils your 
requirements in a way 
no other Wireless Maga­
zine ever has or can do. 
If you have not already 
become a regular 
reader, send a postcard 
at once for a free copy 
-you will be surprised 
that such a large and im­
portant Weekly Maga­
zine can be produced 
for so little as sixpence. 

Every Wed:n_esday 



has such a 
-read how 

complete Editorial 
you benefit. 

Recent ConstPuctional APticles. 

The following Articles have appeared in recent 
issues of Wireless Weekly. All are thoroughly 
dependable and illustrated in most cases with 
actual working drawings, so that even a novice 
can make up the instruments correctly. 

Construction of a 5.-Valve Amplifier. 
A Progressive Unit Receiviug System 

and How to Build It. 
The S.T.roo Set. 
A Compact Single-Valve Receiver. 
The Flewelling. Super-Receiver. 
A Low-Frequency Amplifier. 
A Three-Valve Regenerative Receiver. 
A High-Frequency Amplifier. 
The Armstroag Super-Receiver. 
A Variometer Broadcast Set. 
A z-Valve Broadcast Receiver. 

from, all N9wsag~nis 

MODERN WIRELESS 

ti Annual Subscription (52 issues 
J) post free); 32 j6. Subscribers 

are permitted the free and un· 
restricted use of our Informa· 
tion Dept. To· others we are 
compelled to make a charge of 
I/- per question. Why not 
send your subscription along 
now aucl. eriSlire your copy 
arriving punctually? 
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........... Contents ........... = 

The Theory of the Thermionic 
Valve. 

The 3 Electrode Valve and its 
Applications, 

Cascade Valve Amplifiers. 
Principles of Reaction Ampli­

fication and Self-oscillation. 
Reaction Reception of Wireless 

Signals. 
Continuous Wave Receiving 

Circuits. 
Valve Transmitters. 
Wireless Telephone Transmitters 

Using Valves. 
Broadcast Receivers. 

\ : 

............ 216 ................ . 
RADIO PRESSC 

\Vire!ess Library, 
Ko. ro, 

From all Booksellers 
or Newsagents, 

or 2/8 post free, 

~tutitr Tr.es!i. ~bl 

XXX. 

PU8USHfRSOf AUTHORITA.TIVf 'tfiR.flfSS UTfRAT\JRL 

DEVER.eUX COUIU'. STRAND, W.C.2o 

August, 1923 

T
HE Valve is undoubtedly the most important 
part of any Receiver. If your Valve (or Valves) 
is not functioning correctly, you are not getting 

the best results from your S:t. 

Before you can hop2 to become a skilled driver 
and obtain the most pleasure from your car you must 
know how it works. So with \Vireless. You cannot 
hope to get the greatest enjoyment from " listening-in " 
or experimenting until you have mastered the funda­
mental principles of Radio. 

Dependent on this lies your ability to understand 
the theory of the Thermionic Valve. Know how it 
rectifies, how it oscillates, and how it amplifies, and 
your progress in obtaining further Radio knowledge 
will be rapid. 

Wire less V a Ives 
Simply explained 

By JoHN ScoTT-TAGGART, F.Inst.P., 

is the one Book on the Valve which will really teach 
you~commencing at the very beginning-everything 
you need know about the Valve. It has been re<:ognised 
by all the experts as the standard popular-priced book 
on the subject, 

Purely scientific explan~tions are omitted because 
the aim of the author has been to provide a book which, 
while being absolutely accurate, can be read and under­
stood by novice and experimenter alike. 

Get a copy to-day and begin to understand exactly 
what is happening while your R.eceiver is working. 

Gilbert Ad. 
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We are Actual Manufacturers and Patentees of 

TELEPHONES. LOUD SPEAKERS SETS. 
Special Magnets. High Resistance Coils. 

Home Charging Device for Accumulators. 
FIRST COST THE ONLY COST.-CHARGING DONE FREE. 

K9.2 

EARTHING CLIPS, ETC. 
Being Manufacturers we are able to Guarantee every part. Repairs and Rewinds to all 

makes of Phones. Phone Parts. Set Parts. Loud Speaker Parts. 

K 9/2 PHONE 6/-, Postage 6d. 
SIMP ALL CRYSTAL SET, with Phone ready for _Aerial10/9, post 1/­

LOUD SPEAKER, 26in. high, £4 10s. Other goods equally cheap. 
Price List Free. Catalogues 1/· returnable on purchase. 

TURNOCK'S TELEPHONE WORKS, 41, High Street, Aston, Birmingham. 
Catalogues ape Illust7'ated and contain Genuine WoPkshop Hints to Amateu1's. 

Our Improved 
Type All 
CONDENSER 
-for Panel Mounting-

is unsurpassed for Workmanship, 
Quality of Materials employed, Effi­
ciency and PRICE, which, by the 
way, has NOT been INCREASED. 

Testimonial-one of Hundreds, 
Sotterley, Wangford, Suffolk, May zoth, I923. 

Dear Sir,-The three .ooo5 Co-ndensers you supplied me u·ith 
recently are excellent and equal to some I paid 3.1/- for. I have 
nevt# seen better value for money, and I have been an experimenter 
for years. The points of excellence are-

( I) Connection to moving Plates, although frictional, gives 
no trouble whatever as in many Condensers. (z) Both con· 
nections made by nuts a11.d NO loose wire hanging from the 
moving Plate connection as in the case of some, this wire 
frequently breaking. (0) Absolute rigidit)'. (+) Complete· 
ness (supplied with dial, etc.). (sl LAST -but not least­
PRICE. This letter is entirely unsolicited, and you 
can make any use you like of it and my name. 

Yours truly, A. E. D. KENNARD. 
Wireless Officer in France and Instructor at 

R.A .F. School of Wireless during theW ar. 

ALL ORIGINALS CAN BE INSPECTED. 
REPUTATION-Your Condenser is not a 
"FALLON " un)#l&& ofhe name 11 FALLON " 

appears on same. 

~·~·~~~~~~·~~~~~~~:·!~ 
: A.-Aluminium Screening : 
: Disc, which, besides en· • 
• hancing the appearance ! 

of the dial as it lies flush ; 
with the panel, preVehts : 
the hand of the operater : 
producing 'capacity. : 

B.-Metal to metal adjust : 
: able bearings, of which : 

~ ./ : we were the originators, : A ; as applied tp Con~ensers. ; 
: C.-22 Gauge hard Alu· ; 

complete in EVERY respect and exactly as illustrated 
Rotary, Air Dielectric, 22 Gauge Alurninium Van{:S. 
Metal to Metal AdjustaP!e Bearings. Spacing between 
plates snfficiet;J-t for pressure up to I ,ooo Yolts. En­
graved Ebonite DiaL Is suitable for mounting on any 
Panel up to j in. thick by drilling three holes. Supplied 
with screws for fixing. 

: minium Vanes: -- : . ' : 
:. ............................ : 
to the foHowing specification, 

Plates. PRICES 
57 "001 10/-
29 ·ooos 8/6 
19 "0003 6/9 
13 "0002 5/6 Most Dealers stock these, If unable to obtain locally 

buy direct from us. , Postage and Packing: 
Don't allow our prices to prejudice you. They arc no 1, 1/- 2, 1/3 3, 1/6. 
criterion whatever of the value we offer. Our Motto Most dea·ers stock these. H 
is QUALITY FIRST, and every Condenser carries unable to obtain locally buy direct 
our money~ bark guarantee. from us. 

WARNING 1 Don't buy shoddy sets of Condenser parts which 
· • are well-nigh impossible of assembly, or half 

assembled Condensers which are merely thrown together. BUY OURS­
we specialise in Condensers Complete in every respect and exactly 
as illustrated, 

!~:·:g::r~::~~~~ F AL LO N S ~~s:~~~~~ro~~: 
to state we manufac- Ltd., 61, Chandos 
tureVariableConden- THE CONDENSER PEOPLE St_ree~. Cardiff and 
sers only. Drstr1ct - Western 
PR 0 MP T D E • 230a, HERMITAGE ROAD, LONDON, N.4. Radio Co., 52; 
LIVERY, CASH Finsburv Park, near the Manor House. Bedford Street, Car· 
WITH ORDER. ' difi, 

ON CONDENSER MFG. CO., LTD. Makers of half the World's 
'FALL · Variable Condensers. 
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SHOWS YOU HOW TO BUILD 
YOUR 0\0-'-

Anode anti Grid Resistances. 
Filament Rheostats. 
Potentiometers. 
Basket &ils. 
Slab &Us. 
Solenoid Coils. 
Dualateral Coils. 
H.T. Batteries. 
Condensers. 
Crystal Detectors. 
L.F. T.raDSI6rmers. 
H.F. Translormers. 

Gi!Mrt,,!!\d,. 

xx:xii. 

Build most of your own 
Wireles$. apparatus.,. 

QUITE a number of the simpler com­
ponents used in every Wireless R-e­
ceiver eau be constructed at home 

by anyone without the necessity ·of special 
tools or skill. 

This little Book contains practical in­
struction in the making of these componeub> 
and shows by diagra,ms exactly how each 
is made. In addition, full details, such ~s 
gauge of wire to be used, number of tllrn>8; 
etc., are invariably stated. 

Every description is accurate and is tfie 
result of the author's own experiences. 

If you are a beginner you will appreciate 
this Book because it shows yqu many short 
cuts in saving money, while if you are a 
seasoned Experimenter you'll value it 
because its information will show you 
how to add and improve your Set at little 
cost. Get a copy to-day-it will save its 
cost on the first piece of apparatus you 
make. 

RADIO PRESS, LTD. 

August, 1923 

Sold by all Book­
sellers and News. 
agents or r/7} 

post free. 

"The Construction 
of Wireless 
Receiving 

, ~aratus,'' 

ByP:D:TYERS. 

5th Editi.ID: ' · j}6 Pages. 

~~~ f:jt~S~, LTD.,; 
- mvl'lr~u:t:· Court, 

Sl'RAIIID1 W.C.l. 
,\ 
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FILAME~r RHEOSTAT. 
Best finish, 2/6. As 
illustrated,\vith Engra\'ed 
Dial3 6. 

CRYSTAL DETECTOR. 
Mounted on Ebonite Ba~f', 
fitted with Ball Joint, 2/6. 

FIXED CONDENSERS. 
Various eapadtit:·s, corn· 
plete with Clips, 2/&. 
Grid Leak and Con· 
denser, mounted on Base, 
as illustrated, 61-. Grid 
Leak with Clips, 

2/6. Anode Resi:;t­
ance with Clips, 2/6. 

HIGH FREQUENCY 
INTER-VALVE 

TRANSFORMERS. 
Wave length 860-3200 
Metres. ~u:ta.blo for 
J->a.nPl rnounling. 
No N 54/IO 25/¥. PhH{·in 
•ryJW to fit the Standard 
Valve Socket. lfitted with 
4 poi t, D o u b 1 e Pole 
8 dtch No, N54/0VO, 30/·. 
Mounted Jll hbonit<J Ba:5e 
with Terminals marked 

~~{dr~t~:~t~1~1io~n4e~~~Y~~ 
D on b I e pole Switch, 
]); o. lS54/~0. 32/6. 

lfi 
ERMINALS & STAMPINGw 
at eornpetitivt~ prices. 
\Y itle r;:tnge see List. 

SYLKOFLEX 
1,he mostperJed im·ulating 
\'arnishe(l Tubing- for lmcl..:: 
of panel Wiri11g in va iety 
of colours. S·w•p cs a11l1 
prices on requt>f<.t. 

· · · .,v~ · ;~·~;t~· ·-r;~d~ · ~ppii~~t;~·~~·! 
for our Illustrated Catalogue of; 
Wireless Broadcast Reception; 
Sets and Components of every; 
description. Enclose business: 
card for special terms and; 

discounts. · 

LOW FREQU!::NCY TRANS-

MODERN WIRELESS 

WIRELESS 
RECEIVERS 

BRITfSH MADE. 

Single 1\ec-ciw•r, fltted with long handle. Particularly 
dc~Ig-rwd lor ldtlit s' use, excellent finish, easy fitting, 
loud and ohnis. Complete with Cords and 
stamped 15/-. Double He-ad Recein·rs, 
4,ooo ohms, C('fllrkte with Cords and stamped B.B.C. 

price 21 I-. ' 
WOUND 

INDUCTANCE TUBES. 
6 by 3 ins. 1,10 
6 by 4 ins. 2,-FORMERS. 

Super-efficient, high grade fin:sh, with 
loose wires for Panel 1\Iounting, as il~ 
lustrated, price 16/6. Complete, f1tted 
with TC'rminals, price 18/-. 

rz by 3 ins. 3;3 

AERIAL WIRES 
our Chain Braid Aerial Wire 

affords the maximum reception, 
surface greatly increasing signaJ 
'lrength. 3/- 100 ft. 

NEW 

12 by 4 ins. 3/6 
Other sizes on application. 

SELECTED CRYSTALS. 
01 1Iyronite," the Super Crystal, 
gives surprisingly good results. 
1/6 per box. We stock a 
wide range of Crystals, in~ 

eluding Bornite, Galena, Hertz~ .....--..==-=1 ite, Zincite, Carborundum, etc. 

AERIAL 
INSULATORS. 

Immense 

~~~~ir~:~ sulators 
at right 
prices. See 
Catalogue 

CIRCUITS 
are a speciality of " Modern Wireless." Components 
for these circuits are a speciality of ours. " Efficiency ,) 
Inductances should be used on all these circuits to 
ensure the best results. Try them on the ST roo 
and judge for yourself. 

All other components are also made by us, and 
backed by 30 years' experien(e. 
Double on 

Gambrell Efficiency Inductances. 
Plug and Plug and Socket. 

Complete Catalogue, 6d., 
Coil 
post 

Leaflet 
free 

request. 

On feet 
Secondary Circuit with 

Self-Capacity of Coil 100 P.M.G. Aerial with .ooo6s Microfarad .ooo25 Microfarad Price. 
Maximum Condenser. Maximum Condenser. Microfarads. 

I Series. I Parallel. -------------
a 110 165 205 J20 66 175 .000003 5/9 
A 175 260 325 510 105 275 .000004 5/9 
B 275 415 495 825 170 440 .000005 6/-
c 380 530 690 II50 240 6ro .ooooo6 6/9 
D 530 750 975 1625 340 88o .ooooo6 8/-
E 88o 1200 r6oo 2700 575 1500 .ooooo8 9/6 
F 2550 4200 890 2303 .000009 10/3 
G 3650 6~00 1350 3500 .OOOOII 12/-
H 58oo 10000 2000 5200 .000014 14/-
I 9300 14000 4000 8ooo .000017 16/-
d 13700 25000 6oco 1350:> .000021 19/-

Set of Coils A-H, £3 10 o. 
GAMBRELL BROS., Ltd., 76, VICTORIA Sl, S.W.l. v~~3a. Works· SOUTHFIELDS~ 
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An Experimenter's Licence 
• 
lS well worth having. 

This is what 
the P.M.G. said 
11 I 1f order to ascertain 1ny 
position I feU it my duty to 
1;zaae the' whole facts before the 
Law Ojfu:ers of the Crown, MUt 
1 'Jmve. just received the 
opi1~ions of the Attorney­
General and t~e Solicitor­
General: 
These are tnat I am not only 
entitled; but compelled by law 
to issue an Experimenter's , 
Licen4e to those applicants in 
ugilrd to ,tvhQm 1 am hones~ly 
satisfied that they are genume 
exPerimenters. 
Th~? lJ.eing so, while it wou.ld 
be wrong to issue an Experi­
meltter' s Licence to the man 
zvho is obviously merely a 
broa.dcast listener-in, it tr'ou:ld 
be equaJly wrong to dt:cline to 
issue S'uch.licences on a whole­
sale scare." 

To a Representative 
of the Press. 

ll/irJ'Iess 
.Cic-.en.c-.es: 

RADIO 
PRESS 
Series 

No.11. 

xxxiv. 

--£.'"'*-- ... 
~a)U to obtain '~.ea 

U NDOUBTEDLY a very large number of wireless 
enthusiasts are contravening the present regulations 
regarding licences. Some through ignorance, others 

Wilfull~ f.nreause their applications for Experimental Licences 
have beenturned,<fuwn. . 

If you are a genuine Experimenter, prepared to take up 
Wireless as a, serious hobby and not merely as a means 
of passing .a pleasant hour in listening to ·broadcast Concerts, 
then you are entitled to an Experimenter's Lic~ce. 

Many applications for Licences have been tn.rned down 
by the authorities because the applicants· wer:e not fully 
aware- of the neeessary requirements which had to be fulfilled. 

This little book by E. Redpath (assistant Editor of Wireless 
Weekly) has been written to explain exactly what· an 
Experimenter should know ar1d how he should set about 
obtaining his Licence. 

Remember this important point-even if a Constructor's 
Licence is issued, it is practically certain to contain special 
restrictions regarding the use of Receiving Sets and Circuits. 
With an. Experimenter's Licence your work is practically 
unhampered. Why not get a copy of this book to-day and 
legalise your position at once and for always? 

~rnlin 1'i~:t!Hl, ~tel. 
PU&USHfRSOfAUTHOR..lTATJVf "IR.ElfSS UTfRATURC 

:DEVE.R.J!UX COUR.T, STRAND. W.C.Z. 

From all Booksellers 
b Newsagents, or I/If 
post fi·ee dire#. 
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BRING THE STARS 
OF OPERA TO YOUR HOME 

B 1JT h~ar them through Erionon 'Phones-
every voice-modulation, every intake of 

breath, eve-ry liquid note of the tenor or soprano, 
unspoilt by distortion--too common a 'phone 
fault. 

Prices 31/- z,ooo ohms, 32/- 4,ooo ohms. 

Write to-night for Free List. 

Th" BRITISH L.M. ERICSSON MFG. Co., 
International Buildings, 

67/73, Kingsway, 
London, \V.C. 2. 

H. F. TRANSFORMER 

Tapped primary 
and se c o n d a r y ; 
range rso-zs,ooo 
metres 

50/-
Latest Price List of 
Wireless Apparatus 
forwarded on re­
quest. Send your 
enquiries to-

EGRETTI 
fJZAMBRA 

Wireless Departrmnt, 

38, HOLBORN VIADUCT, LONDON. 

---~-=-~"=-============= 

MODERN WIRELESS 

Selltng Agenrs 
Scotland : 57, Roh:rtson St.. 

Glasgow. 
Newc.astlc-on-Tync: ~filburn 

Housr. 
Manchester: ros/ro7, 

CorPoration Street. 
Nottingham : W. J. Fursc & Co., 

Traffic Street. 
Birmingham : 14-/rs, Snow HilL 

_;-· 

THE 

»-''''''''''''"" B , .............................. .... 
Precision Variable 

CONDENSERS 
get the BEST RESULTS 
- (lt:arau-tecd up to trpecltied car acify. 

The ACME of PERFECTION 
SCIENTIFICALLY DESIGNED 
and no PANEL can be UP TO 

DA 1 E without them, 

Completely a' sembl<>d with 
KNOB and DIAL. 
ONE HOLE only fer FIXING 
to PANI!L. Large METAL to 

METAL BFARINGS. 
Byt!,eir use BIG IMPROVE­
ME.:\TS can be made at 

SMALL COST. 

Original c!;f't,~ il~~~~~Ec~ ~~~our offiec. :' • • • • ~; •. • • • •. • •• •. • • • • • • • • siG • • • ~ 
Jute 23,1923. LO;'o;I>Ol'!, E.l7. 'C0075 8/:. 

lt~ek~~~~.t~~;vijl ~~~~ iJ£~~[;dL \Y1J·ol~ '9005 7/• 
Yt~~~~e ~~~~~rT;~~~~~~~~J\t~ ry(~~J~~~ "9003 S/9 
The Con.densers came through the t~st '0002 5/• 
r~~h c~'r:a~~£~sr~~~~fhi3."' 1ft' ~~il~~1~! . VERNIER 4/- . 
pleasuru I write these few lines 'to ~;~~~;•••••••••••••••••••• •••••••••••• 
;g~:t~~nlate youy~~rstPa~thef~3if,!ent Paeking and Postage extra. 

A. W.-A.M,l.E.E. One only, 9d. Two1 1/•. 

Obtainable through your dealer or direct from:-

JACKSON BROS. 
Condenser Specialists, 

(First Floor)~ 8, POLAND ST., OXFORD ST:. 
LONDON, W.l. TRADE ENQUIRIES INVITED. 

'----------'Phone: Gerrad 6187·----------! 
XXXV. 
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The Formo Shroudccl Trans .. 
former. A really high-chtss 
instrument, fullv guaran­
teed. Free from n.oise. Stray 
f1dr.ls and in tt·raction on 
mu1ti-valveJ sets eliminatf':l. 
There is nothing better at 
.-my price. I, highest value 
o1Jt.:tinablc at 

18/-

L~~ct~i~tr~/ndf!~~~fs a~~!Ii 
vacant. 
Traders are invited to apply 
for terms. 

Demand FORMO Products 
Your Dealer CAN supply them. 

A HIGH STANDARD OF EXCELLENCE 
IS RIGIDLY MAINTAINED. 

Other Guaranteed 
FORMO LINES: 

THE FORMO VARIOMETER (Broadcast). 
Machined Spindle and Hush, 250-6com., 

with 6 1- Hase 1 

wi:thout 5 '6 Base. 
THE FORMO RHEOSTAT Mechanically 
Perfect, approx . .5·5 o~·,s-, 

NEVER buy a rheostat which has merely 
a piece of screwed rod as a spindle. 

THE FORMO DU.AL 
C:UP CRYSTAL DE­
TECTOR, with new 
uniVt.'rsal joint, which 
has superseded tbc old 
ball and sleeve, Instan­
taneous a'J.d permanent 
allinstment, 2/6, in~ 
strmnC'nt finish. 

Send stamp for illustrated list B 22. Wht·n 
ordering send ample postHge, any excess 
returned immediately. 

Also obtainable from all T1•ad ~rs of 
' T ' d · The FOR MO Standard REPU E, 01' zrect from- Tran former, LF.LV.or 

Tel,.phone. THE MOST 
The FORMO Company. wIDELY usED 

TRANSFORMER, 
ba ·ked by tho FORMO Offices 8r. · works-

22, Cricklewood Lane, N 
guarant ·e, 15/-, .. w.2. ratio 4-l. 

R·E·C· Headphones 

4,000 
OHWS 

25/6 
8,000 
OHMS 

27/6 
Eubic:cf. 

R .E.C. HEADPHONES are rositively the very 
bett value nu the market to-dav. Each instru­
ment is tested and carries o:rr guarantee for 
absolute reliability. Try these in,trumen s on 
vour Sl"t and znte the difference. 
illustrated Price List of R E.C. Specialities and 
trade terms on ap;Jlication to the Manufacturer• 

THE RADIO EQuJPMENT CoMPANY, LTD., 
Offices and Demonstration Rooms-

329, High Holborn, London, W.C.l. 
Telephone: Holborn 1229, Te!e§rams: ".l!xportatio!l. Holh, Ldn." 
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V ARIOMETERS 
WAVE LENGTH 340..560 Metres. 

Radio 
Catalogue 
Illustrating 
a wide rattge 
of complete 
Rcceit'ing 
Set sand 
JVireless 
Suppties 
Post free 
on request. 
Large fully 
il.ustrated 
Ca 'alogue of 
Electrical 
Supplies 
post free 6d. 

SILK, COTTON 
& ENAMELLED 

WIRES. 

Make ,·ou_· 
LAMINATED own '!LT. 
SWITCH ¥:~;~1,::1~ 

ARM. t' fit sp1·in:r 
Ral1ius I 9/t6 c outads on 

Sirnpk~ <lDJ rtliable 
method o' tunin·;, 
permitting very pra­
c1"'e adjust>neut5. 
Mounted on suh­
~tantia] Ehonite 
Panel witb Ebonit~ 
I<nob and Eng:-avc1 
Dial. 15/- Po't free. 
Fitted with Detector 
anrl Crv~t~'l as illus~ 
tratd. 18, fl Postfrcc. 
See Catalogue for 
rarticular~ Of other 

typ;s. 

;~~~i~ as c:~~~:~ fnt:1~p k u~t~ PANEL SWITCHES •. 
traterl, !!~~~ P~i nf~:is ~n7~mJ:Y 1p~ 1~: 
r1ou!Jle free in doz. fedh retlabl,~. All 

Lowest Pritcz. 3!3 post lots. IH.tt~k finish Pull aud 
Prompt De· .-------------------; l'u>h t.ype 

liveries. tHE ~~~r~:Jei:~~:t 
send your UNIVERSAL ELECTRIC Nwket fiulsb 
E'"IUiries. SUPPLY CO., LTD., i'!;.~xtm. Post. 

4, BROWN STREET, MANCHESTER. 

G.f'.O. Box No. 519. Established 1892. 

No. 1 w. 
Standard Pocket 
Lamp Size-4! volt 
with patent spiral 
wire terminals and 
plug sockets to take 
Wander Plugs. 

Note:- r doz.= 51 
volts. 

Used units replaced 
easily. 

Connect as illustrat-ed. 

WIRELESS 
DRY 

BATTERIES 

To connect in Series 
insert straight Ter­
minal in Spira of 
next battery. Bend 
spiral and thus ensure 
permanent electrical 
('Onncction wit·1out 
soldering. 

BJUT!SH MADE. 

P.ttent applied far. 

PRICE CARRIAGE PAID, 7 /· PER DOZEN, WlfH PLUG. 
Standard Sizes : 

No. 2 W. Slab, tn! vults, 3-volt tappin~s. Si7e approx. 
9 x 1 x 8ins. .... ... ... ... .. Price 3/- each 

No. 4 W. Slab. 36 volts. 3-volt tappings. Size approx. 
10 x li x 3 ins. ... .. 6/6 

No. 5 w. nlock. 60 \O]ts. 3~yolt tappings. Size apprnx. 
0l; x 3! x 31 ins. , '12/- , 

Prices include Wander Plug. 

Manufactured by Telephone: Watford 617. 

The BRITISH BATTERY C~rn. 
CLARENDON RD , W AT FORD, HERTS. 
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Radio Rheostats built by Rheostat Specialists 
For Detector and 
Amplifying Valves. 

MULTI-STEP CON­
TROL-giving min­
ute grada,tions of re .. 
sistance minimising 
any tendency to 
''click ''or ''sound '' 
in the receivers. 

• 
POINTER INDI· 
CA TIN G.-· Nickelled 
pointer travels -with 
operating knob over a 
scale scribed or fixed 
to the panel. 

ADJUSTABLE CON· 
TACT FINGERS.­
Tension on contaet 
fingers may be easily 
adjusted with lock 
nut. 

Wnte for 
Lca.fld ::-.o. 2241-ZBO. 

Two types p!ovided. 
VERNIER TYPE for 
Detector Valves, and 
PLAIN TYPE for am· 
pllfying valve. 

Manchester-30, Cross Street. 
Birmingham-73-4, Exchange Bldgs. 
Glasgow-50, Wellington Street. 

149, Ouaen Victoria St., 
LONDON. 

MODEL 3or. 
FILAMENT VoLTMETER. 

The WESTON 
Filament Voltmeter 

For Receiving Sets. 
MODEL 301. 

Simplified tuning by eliminating guesswork as to valve adjustments. 
Filament voltage control increases the life of the valve from two to 

three times. 
The Weston Filament Voltmeter is accurate and can be relied upon 

for duplication of results. 

ALL THIS MEANS 

BETTER RECEPTION! 
List Price £2 : 9 : 0. 

WESTON ELECTRICAL INSTRUMENT Co., Ltd., 
Audrey House, Ely Place, Holborn, E.C.I. 

Telephone: Holborn 2029. Telegrams: "Pivole:i, Smith, London." 

Cardiff-Western Mail Chambers. 
Bradford-18, Woodview Terrace, 

Manningham. 
Newcastle-90, Pilgrim Street. 

Works:: 
Elstow Road. BEDFORD. 

------1 I The popular · 

RADION 
IEBONITE DIALSI 

I I 
I I 
I 3in. di1mt>ter, I 

These dials are highly polished, havea-& in. 

I shaft hole, set-screw for fixing dial to shaft, and I 
groove on underside for panel stop pin. All 
genuine Radian dials are stamped" RADION." 

I Obtainable from Radio Dealers. I 
Large stocks of Ebonite Sheet, Rod, Tube 

and Mouldings. 

I AMERICAN HARD RUBBER eo. I 
(Britain) LTD. 

13a, Fore Street, London, E.C.2. 
Telephone: Telegraphic AddreEs: 

_,12754 Central. "Eboniseth, Ave., London." I ------xxxvii; 
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Advertisement 
Rates:-

£15 per page 
and pro rata 

(Ordinary position) for a series 
of I 3 consecutive insertions ~ 
5 per cent. extra for a series of 
6 consecutive insertions; 10 per 
cent. extra for single insertions. 

(Special positions) for a series of 
13 consecutive insertions; 5 per 
cent. extra for a series of 6 con· 
secutiYe insertions; ro JX'I: ceut. 
extra for a single h1scrtion. 

. ,_ - ---

There's no trade slump 
the readers amongst 

Wireless 
of 

Weekly. 

I F you are a Manufacturer ere a ting a demand 
for your Radio products or a Dealer building up 
a good steady Mail Order business, you must 

regularly use the co:umns of Wireless Weekly. 

Wireless Weekly is read~ the very 
best type of \Vireless enthusiast. Obvi~ 

ously, the man who is a regular reader 
of this fine sixpenny Weekly places 
quality before mere pdce. 

He is in a class by himself. He is not 
merely a passive user of a Broadcast 
Receiving Set-rather is he a constant 
buyer of components, valves, phones, 
batteries, 1oud speakers, variometers, 
transformers, and so forth. 

His Receiving Set is always being 
~ltcred and improved upon and new 

ideas incorporated. If you have anything 
new in Wireless to offer, advC'rtise it in 
Wireless Weekly-the response will 
surprise you. 

In the present difficult timt:-s, when 
trade has slwnped and buyers are few, 
the backbone of the industry is the 
experimfnter, the man who is a prolific 
spender on his hobby. 

R('member, five cxpf'rirn<•nters out of 
every six are reading Wireless Weekly, 
If, therefore, you want to reach this 
splendid class of customer, advertise in 
Wireless Weekly. 

All enquiries for space to;-SCHEFF PUBLICITY 
ORGANISATION, LTD., 125, Pall Mall, S,W.l, 
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THAMES 2 .. VALVE REACTION RECEIVER 

£7 15 0 
B.B.C. tax 

paid. 

£7 15 0 
Marconi 

royalties paid. 

Wonderful Value, Perfect Reception, Splendid workmanship. 
Complete with accessories (less valves) n Gtuneas. Wnte for free 
list of other sets and accessories to :-

THAMES ELECTRIC WIRELESS CO., Ltd, 40, Old Town; 
Clapham, s.w, 4 

'Phone: Batter-ea 1156. 

AMATEUR CONSTRUCTORS! 
We Supply Evet>ythins. ' 

This tuner has been tested and found very efficient as 
A.T.I or Anode Tuner for the newS. T. IOO Circuit. 
H.F. Resistance Coupling, 50,000 to 100,000 

ohms, cartridge type, with brass clips, 1 j6. 
Tapp,·d inductanc·es are far in advance of any oth r tuning. 

r~g~~~~llD~~~~r~a~gt~~SO~lr=~~~:~~)~~~,~~ea~·ec?~~:lt~~~~ 
with .26 s.w.G. double cot on-covered c pper wire in t11e 

following ratio: 10 sections of 10 

t~i~~~e:~h~T17~~vl~di6~~i~W1 t~;n~ 
f1 om ziJO'to 1,000 metres. !'rice 3/6. 
Ehonite panels or the tapw•d· 
iudnctanoes, 7in. by 6'n. b,· B/16in. 
drilled for 2 ~ets of 1l 1 ach conlact studs Rnd terminals, 
complete with 22 <~tuds. 2 switch arms, complete, 2 ph'lne, 
~'atlh and aerial~erminals, and blue print of connec~ions. 
Price 7/~ Polish"'d Mahogany sl01 in!{ fro ut t:abittet for 
above panel, P ice 6/~ The C )i,l and Fanel make a most 
efficient tuner for Crystal or V a •e, 

P. H BOYS & CO •. ;f::r~~:1E;';.itdnee.a, 
187 • GOSWELL RD., LONDON, E.C.l 

'Phone; Clerkenwell !454~ 

VA RI 0 M (1 T ER s for " Modern Wireless " Circuits. 
[I Undoubtedly the most efficient 

method of economically tuning 
aeriaL Ebonite Ball Rotor of most approved design, positive connection 
to ebonite stator. \Vavf"·length range on 100 ft. uP.O." aeriaJ, 3oo-7oo metres. 
Gives a very tight coupling, equal in finish to instruments at £r or more. Secured 
to panel by simply drilling Hn. clearance hole. 

Price 8s. nd. each. Postage rs. extra. 

VARO COUPLERS As above, but wound for use as tuned anode 
• • coil and reactance, A.T.I. and reactance, etc. 

Price Ss. nd. each. Postage IS. extra. 

L F TD l "SFORMERS Finest value yet offered. Unusually free 
• • lnlll1 • from distortion and parsitic noise. Lamina­

te I Stalloy Cores. Wound on ebonite 
bobbins with silk-covered wires. Fitted with terminal mounts. Ratio 4 to I. 

This instrument is not to be classed with similar-priced competition lines. 
Results and finish are remarkable. Extraordinary amplifi.ration. Insulation 
tested at I,ooo volts. Correct, impedance for average "hard., valve. \V ill 
safely stand 25 m.a. current without unduly heating. 

Price I4S. each. Postage IS. extra. 
All Goods 7 Days' Free Approval against Caslt an<i Dispatched within 24 hours. 

ECONOMIC ASSEMBLIES, :~.:u:~:rJ~~\&t 
Send P.C. for Comprehensive List. TRADE SUPPLIED. 

INTERVAL YE 
A MODEL INS.JRIIMENT 
OF GREAT EFFICIENCY 
A Customer writes: 
Dear Sir,- You will be 
interested to !cnow that 
your L.F. Transform­
ers have given better 
results than all oth era 
I have tested, and I 
have decided to fit them 
solely to my instru­
»UJnts. Plta&e find 
encl08ed IT!"der for a 
further quantity. 

LIST 3d. 
POST FREE. 

'Phone 323. 

TRANSFORMER. 
FIT THIS TO 
YOUR SET AND 
GET THE BEST 
RESULTS. 
SPECIALLY 
RECOMMENDED 
FOR THE S.T.100 
CIRCUIT 

PRI. 3 500 TURNS. 
BEO. 12 OJO ,. 
MACHINE WOUND, 

Tested and Guaranteed. 
PRICE 

17/6 
POSTAGE 6d. 

Money returned if not 
t-n.ti~fled,. 

TheB&A. WirelessCo. 
V trulam St. St. Alhans. 

MODERN WIRELESS 

Shoes that 
trusty friends 

become 

Wearers grow to like Nor­
well Shoes more and more 
as the months of service pass 
-their good quality appear­
ance is a true index to 
the thoroughly sound 
character of 
their make­
up. 

22/6 
POST FREE. 

May we send 
you a shoe on 
approval that 
you may 
judge for 
yourself of the extraorc!­
·inary value afforded in 
Norwellshoes? A single 
shoe is gladly sent on 
approval, anywhere in 
Great Britain, on reet'lpt 
of gd. to cover postage. 
When ordering state 
size usually worn and if 
convenient send a pencil 
outline of the stockinged 
foot obtained by running 
pencil around foot resting 
lightly on paper. 

"THE LOCHINVER."·-Stvle G6. One of our newest 
designs i~ gonts' walking~ shoes, neat and gentle· 
manly in cut and appearance. Uppers of goocl 
selection, Black or Br.own Calfskin, bottomed 
with welted soles of good substance. Beautifully 
!as ted and finished. 
THE NORWELL GUARANTEE. Money refunded 
in lult ahould purchasers not be entirely satisfied 

flroru)e0s 
'Pcrfh·R~ -

~vgUC$ 
,. Direct from Scotland/' 

Write for new illustrated catalogue showing 
designs for all purposes. to 

NORWELL'S 'PERTH' FOOTWEAR LTD. 
PBRiH, SCOTLAND. 

Mention •' MooRRN WIRELFSs." f~>:M.W.r. 

FREE HEADPHONE PADS 
UNIQUE OFFER 

You have probably noticed after 'listening-in' 
for a short time your headphones commence 
to hurt your ears owing to the hard surface. 

The proprietors of 

WRIGHT'S 
COAL TAR 

SOAP 
WI11 be pleased to send a pair of headphone pads, 
specially made of very soft rubber as illustrated 
FREE OF CHARGE 
to any 'listener-in' who 
sends 6 outside wrappers 
from tablets of Wright's 
Coal Tar Soap. Only 
one pair can be sent to 
any one applicant owing 
to the limited number. 
Address:~· Phone Pads," Wright, 
Layman & Umney, Ltd., 44/50 
Southwark St., London, S.E. I 

xxxix. 
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I!,DUCTIVELY 
COUPLED 

TUNER 

Adrlress .................................................... . 

.................... ~ ............. ~.- ....................... . 
Date .... '" ................................................... . 
~lllllllllllllllllllllllliHUIIIIIlltiiiHllllllll!lllllllllfllllllllllllttUIIIIIIIIUIIII!IlllUtlllllllliUII!IJI~ 

This is unquestionably the finest "loose coupler" on the 
m:arl::et, both ill eonstruction and efficiency. The primary 
e~>il is ·W61md with enamelled wire operated by a sliding con· 
tact and the secondary has double silk wire with a seven point 
rot •ry switch. Ends of coiis matt finished ebonite ; base 
polished mahogany. Oversll dimensiottS 171" x 6" x 7"• 
Wavelength range up to 1,500 metres. 

= = 
§ COUPON § 
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xl. 

Priee 50/-

"XIraodioa" 
THREE ELECTRODE 

VALVE 
Filameut consumption 0.4 
amps. at 4 volts ; Anode 

potential 3o-7 5 . volts, 

PRICE 15/-
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Radio Press Books give hitn 
all the infortnation he needs 

Complete List 
Post 

Price. free. 
J, Wir<'IO$$ for All .... -/6 - /7t 

J o hu Sco tt · 
1 ·~~:.art, F. J ust. I'. 

2. Simplllled wtreless. t/- t/tt 
Job u Sco ll· 
Taggart, F.lnst.P. 

3· H aw to Make Your 
Broadcast Reteiv~r. t/6 t/7t 

Jo hn Scull · 
'l'aggart, F.lnst. P. 

4• R ow IO lift'Cl Your 
Wireless Aerial .... 1/- 1/Jt 

B. M i ttell , 
A.M.J .B.E. 

S· The Construction of 
Woreless Reoelvlog 
Apparatus ... . ..• . t/6 x('t 

P. 0. T yers. 
7. How to Makt a 

" Unit " Wlrtlus 
Receiver .......... 2/1 2/8 

E. l~odpath. 
g. W ireless Va l ves 

SlJ~lh ~·~~u;,·~t: 2/6 •18 
'l'aggart. F.l nst.P. 

10 . Pr•et ieal \VirC!less 
Valve Circuits .••.• •16 z/8 

Jo b n S co tt· 
1agl!'lrt,F. ln•LP. 

11. W ireless Licences 
and How to Obtain 
Them ...... .. .... 1/ · 1/H 

E. R-.dpath, 
Elementary Te,,l·book 

on Wirelecu Vac;uul1) 
Tub<,!... . ........ .. to/-

J obn Sco tt· (Po$1 
rageart, F.Inst.P. lrce) 

·----·-.... _ .. _, _______ ,_,_ , _ 

HOW many turns for a Coil to reach the 
. Paris WaveJeng·h-the type of circuit to 
operate a Loud speaker using only an indoor 
Aerial-Crystal or Valve rectification in a 
multi-valve Set? These are a few of the ques­
tions which confront the amateur constructor. 

Some will find out the correct answers by 
expensive experiment- others, more wisely, 
will benefit by the experience of those who 
have trodden the thorny paths of Radio 
before them. 

The concentrated experience of some of the 
best known Wireless engineers and experi­
mfnters is available for all readers of Radio 
Press Books. You cannot do bel ter than 
purchase the complete Library-one Book 
at a time. Each Book covers a different 
phase of Wireless and none ovulap. Get one 
or two to~day and keep them by you for 
ready reference-t~ey are sure to save their 
cost many times over. Fro:n all Booksellers. 

RADIO PRESS LTD., 
Devereux Court, STRAND, W.C.2. 

-tit-. 
}( I; 
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NEW (R.I. 5) PORTABLE 
VALVE RECEIVER. 

Wave length range 300 to 4,000 metres. 

·' 
A powerful selective s-val VC • \nlplit~rin~ 

Receiver comprising I H. F. stage wilh Vari<Lhlt. 
intervalve reaction, I Detector and 3 LF. 
valves (fitted with the Famous R.I. Trans­
fonners). The instmment is mounted in a 
handsome mahCigany cabinet with carrying 
handles as illustrated. 

This set is simple to control notwithstanding 
tt is the most el1kient 5-valve Broadcast 
instrument yet placed on the market. 

R.I. Ltd. make no claim that 
cannot be fully substantiated. 

A special plug deYice for cutting out valves 
giving four combinatitms is included. 

Price £38 : 0 : 0 
All acce:.snries, mclndmg rzo vrJlt H .T. Baltery 
and valves. 

Price £ 1 0 : 0 : 0 

3.-Loose or tmperfect contact bet\l'een each 
terminal· of the accumulator and the lugs or 
leads will callse frying or crackling s01mds in 
the phones. Clean and tighten up !Jeriodically. 

RADIO INSTRUMENTS LTD. 
M~naging Oi t:c tor: .J ,JosEt•H, M.l.E. E. 

Chief Oe..igner: W . A. APPU:ToN, M.B.£., M.l.k.E, late Admiralty TechnicaJ Research Otfu:er. 

W oPks, Offices and ShowPooms : 
12, Hyde Street, NEW OXFORD STREET, W.C. 1. 

TeleplJone : REO.ENT, 62U·5·G. 

NonheM Depots: 19, H opwood A•eoue, MANCHE STER 
• Telegralll!l: "INSTRAUIO, WNUO:li." 

Trinity H ou•e• Commerc ia l Street, LEF.DS 
'£ Y Soli 

Printed by ODIIAMS Paess LTD., Long Acre, Lomlon, W.C.2 and publl•hed on the '" ol e"e!)' month at 3, BQlt Court, Fl...,t Street, London. E.C.4, by tht Proprietors, 
RADIO J'u&s Lu.uTi:D, Devereux Court, Strand, W.C.:. SubscriJltlons and <'<litorlat communJcations 10 go 10 latter addr~ss. A<lvertl>flD<!nt Offices: Sebetl 
Publicity Organisation, Ltd., us, Pall Mall, Londoo, S.W t. Registered as a Maga:lne for traosmtssion l>y canadlan l\Jagazwe Post. Sole Agen~o tor Ausua.Jasla; 

Gonion & Gotcb (Australasia), Ltd. Sole Agents for South Africa : C<!utral New• Agency, Ltd. Augu.t, 1923. 


