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WIRELESS 

RADIO PR£88, LTD., BUSH HOUSE, STRAND, L!lNDON, W.C.2. Telephone: Cit-y 9911 
]\. )t}dng cantainetl herein is to be regarded as Permission or enco uragetncnt to infrin-ge any patuJt r1 ghts. 

,--~(\l-----
MAGNUM 

\__) 
CONSTR(TCT THE 

"ELSTREE SIX'' 

A New 
lA GNU M 
PIGDUCf. 

RESISTORS. 

Complete and r<:'ady fur immediate use. 
PRICE £15 15s. Plus royalties £1 17s. Id. 

t\ote weight only 20 lb~. 1\ote 5'i7..<' 17 x ro~ x h in:-.. 

As described in this is:;nc. 

1 CaLinet ·with mahog;-W\' panC'i, ba;.;ehoard 
and strip. as d·•snihcd 

·~ Cyldon variable d,ual cot~~l~users, .oo."l 
1 Micrometer neutralising conf!Pn,S<"r 

·i_ ~- d. 

6 10 0 
5 10 0 

Thes:e replace ordinary filament resistances a.nd ensure 
·f~ach vahe working at its correct temperature.· thus 
preventing over~running. They permit of the ~se of 
an~ type of valve by merely plugging in a suitablP 
reslStor. The use of these Resistors rend~rs unsightly 
~nobs on the ·panel a thing of the past. 
fhe value of each Resistor is <\~noted bv a number 

SCREENED 
COILS. 

"\Virek~.,. 

Weekly." 

.Magnum ScrC'ening box romplct{' ·with ti·Jlin 
base mounted on ebonite- ... ... 15' 

Aerial Coil, 250/550 metn•s ... ... 4 ,'6 
H.F. Transforrrer for use with abon' ... 7 .'6 

SUPER-HETERODYNES. 
Construct "TilE SUPER SfYEN" designed by Mr. 
Percy W. Harris. _ We •:ansupply Radio Press Envelope 
No. 12 at Sj-. 1hts contatu;.; B1ue Prints, l)hotograph:-· 
::md full justructions for lmilding thi5 wonderful 
H.r•cciYer. 
\le specialise also in the PORTABLE SUPER-HET. 
described by .:\-Ir. G, P. ){t'ndall in MAY is~ut"- o1 
''Modern V·/irPlrss." 

MAGNUM " STRAIGHT-TWO." 
A popular "straight:. Receiver at a pcpular prll't', 

RECEIV!-:R ONLY £3 17s. &a. 
Or Complete with H.T._, L.T., Valves Coii~. :md 

Telephones £6 12s. 6d. ' 
Plus royalties £1 lia. 

'2 Double-circuit telephone jat'ks 
1 Plug ... 
l lgranic 11 On and Off,, kt>y ~witdJ 
I Lis!ien 'otentiome-ter 
'i Decko dial indicator~ 
Z Marconiphone Id~·al tran:--formcn-4 

described ... .. . 
I Lisscn H.F. chol\e .. . 
4 Varley anode resbtatH'e~., rov,ooo ohll1~. 

and· bases . .. , .. 
1 Grid battery, q-volt, tapprJ 
f1 Benjamiu vibrating valve holdrrs,. 
6 Dubiliet fixed condenser~, .002 

4 Centre tap coils and mounts 
h Ampcrites, typf' IA ... 

3 Basc~mounting neutralisiJlg C!lll<kJl'-('r~ 
4 Magnum <:oil sod~ets ". 
I Terminal strip with 8 terminaL-: 
r Terminal strip with 2 terminal~ 
r Set of :, alJ<.,,lrbNs 
Glai'itC' win· 

• 3 
Jj 0 
1 6 
3 0 
4 6 
1 3 

0 0 
10 0 

1 10 0 
2 D 

16 6 
18 0 

2 10 0 
1 16 0 

16 6 
7 0 
3 0 
1 0 
4 0 
4 6 

£26 0 0 

LISTS OX .-\PPLlCXllUX. 

BURNE-JONES & CO., LTD., 
Ma1mjacturing Radio Engin"er.5, 

MAGNUM HOUSE, 
296,Borough High St.,I,ondon, S.E.l. 

Telephone Hop 6257. 
Telegrams " Burjomag, SrdiSt, Lond'Hr." 
Cables : " Burjomag, Londan." 

thus:--- ~ 

6:.~5 is suitable for a 6-volt .25 amp. ,·alve. 
401) jg suitable for a 4-"olt .o6 amp. \·al\'e 

and,so on. 
PRICES: 

Hes~stot on base as- ilJustratt"d, all values 2/1 
l\(>!'l~t0r only wirhont base, all \'aJues ... 1/1 

MAGNUM 
DE LUXE 
DRAWING-

ROOM 
RECEIVER. 

A HANDSOME _4-YALYE CABINET SET, Jacc,lw"n 
style, self~contamed, with all accessories, indudin~ 
Loud-speaker and ready for immediate use ... !40 

Plus royalties £2 10s. 
()r with Rt:>rnote Co11trol,enablingtheset to be sw;trhe-d 
1 •ll from any part of the house ... ... £5 ~·xtra. 

Sf"nd ~tamp for I.atc~t Lists dealing with rs· Rc..dio 
1)r('SS SPts, and new IHustrated Catalogues. 

NoTE. --~Vhere ~ complete set of components, 
together wttlJ a dnlled panel, is -purchased, Rova1t1es 
at the ratr- of rz f6 per val\·e ~~oldr.r are pa"yable. 

A Tell the Advert£sr'r )'011 saw it in " .:\IonEIC\ \VIRELEss." I 
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Save Four Pounds weight 
in a 4 valve Portable Set : 

" Polar'' Coil Unit 
The "Polar" Unit is a 
complete and highly 
efficient aerial -reaction 
unit, with micrometric 
control and ra.c~li'Jes for 
ttuick reversion of Coils. 
Completely interchange­
able, \\rithout need for 
disturbing setting of Re­
action Coil. Coils arc 
available covering wave­
lengths between 2 35 and 
4,720 metres. Equally 
suitable for baseboard or 
panel mounting. Coils 
for any wavelength 
occuJ'Y the same space. 
Fits any standard Valve­
holder. The Unit saves 
spat.(;>, trouble and ex­
p.:-n~e'. 

Coil Unit complete 
Carrier alone 
Coils, ea<'h 

9/-
3;-
3/-

"Polar" R.C.C. Unit 
The ''Polar" Resistance· 
Capacity Coupling Unit. 
complete it?- itself, gives pure 
reprcduction at all ardio 
frequencies. It emb( d ;es 
non-kductively wire·wour d 
Anode Resistance, a specially­
made Dnbilier Coupling Con­
denser and. a Gr!dleak of 
Mullard type. 

eo,ooo ohms (Red S~~=d) 
for all stages of A.mphfi~~r 
(excentlast) 12/G 

1 o,oo c. o!uns 
(Green Seal!; )r 
last stage of 
Awplif1er, 1D.'a 

ff:',lt 
il size. 

"Polar" Junior Condenser 
"Polar., Junirr is very robustly" 
cons.tructed, m:d is totally endo5(d 
in dustproof metal case. It ha~ a 

practi( d~ y straight-line fre-­
( uency curve, the scale being 

engrav€d to al­
low a movement 
of 350 degs. This 
gives wider Dial 
spacing for Sta­
tions tunEd in 
on the lower por­
tion of the scale 
resulting in 
easier tuning. 
Three Capacities 
are available-­
·aox, .ooo5, .ooo3 
nt.f.d. --all onP. 
size aed price& /6 

" Polar" Junior 
Condenser. 
4! ounces. 

"Polar" 
Resistance-Capacity 

Coupling Unit. 2 ounces. 

" Polar " Coil Unit, 
with 2 Daventry Coils. 

2! ounces. 

Ordinarv Vane 
Conde;lsf'r. 
10 ounces. 

At'" 

L.F. Transf,:Jrmer. 
12! ounces to 1! lbs. 

2-Coil Holder and 2 
Daventry Coils. 

12 ounces. 

I N a 4-Valve Set with Detector and 
three stages of Low-frequency Ampli­

il.cation, as much as 4 pounds weight can 
be saved by building with "Polar" 
Guaranteed Components. 

Every imrori:ant <;omponent in the Receiver 
should bear the Trade-Mark " Polar," because 
" Polar " Components fill the essential needs 
of a Portable Set. 

Those listed here, as the above table shows, 
keep down the weight to its minimum, and 
occupy but very small space. And further, 
'' Polar " Components achieve a remarkably 
high standard of efficiency, putting the utmost 
in results within your reach. 

Write TO-DAY for Complete Lists, sent 
free on request to any of the branches 

below, or to any "Polar " Agent. 

Radio Co111111ualoadon Co. Let. 
125, Hope Street, 
GLASGOW. I Barnes, 

LONDON, S.W.13. I 66, Oxford Street, 
MANCHESTER. 

WIRELESS There are now vacancies on our Sea-going Staff for Junior y~\'in·k·ss 
OPERATORS Operator~, traim:d on our apparatus. Youths of gocd uhcation, 
STILL preferably betwt>en 17 ard 25 years of age, wishing to enter the 
WANTED. \Vireless Profes~ion, ~hou~d communicate v.'ith the Managing Direc-t· 

. tor, London Radio College, 82-83, High Stn··et, Erentforrl, '1\rrldluP;.-, 
who w1lJ bP plc>aSC'd to furnbh particulars of the training cour:.:e nerc~~;;ry to 
C'~ualify for r ur Service. 

Tell the A.dPcrtiscr you saw it in "MODERN WIRELESS." 
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'Descnbed '!J' 
J.H.REYNER 

~ E>. SdHons).AMIEE. 

PRESS LABORATORY'S 
GREAT ACHIEVEMENT. 

NEW ERA OPENS. 

SIXTY STATIONS ON THE LOUD-SPEAKER IN ONE HOUR! 
Never in the past have I expressed much optimism regarding tie range of wireless receiver3. My great 

dissatisiaction with the range and selectivity of modern receivers, both as ma-rketed av.d as published, ha> 
made me a eriiie very difficult to satisfy in the past. I have expected tuning to be Cll'ried out " on th~ 
loud-speaker " with utmost ease on distaut stations, without in the least straining the last ounce out oi 
the set. l have alBo felt that all se$8 were deplora'!Jly unselective, and began to wonder whether selectivity 
plus range eould be obtained simnltaDeously. 

The solution of this problem was a matter of months of constant researcJL I realised that we' should 
have to have laboratories suitably equipp:od·aud staffed. The re<;ult wa:> "Elstree," and the first problem 
given to our engineers was to solve that most difficult of all problems in radio history-:cfficient and propc'rly 
controlled H.F. amplification. They have solved the problem after months of working on ncutralisc·d 
circuits. 

The " Elstree Six" is the set which op:cns a new era of broadcast reception, and it is not without 
the closest consideration that I give· thi:s opinion. We are prepared to demonstrate the set publicly, 
and have already done so, e.g., at a lecture at Bradford, the set being 200 yards from the local 
station! Sixty stations on the loud-speaker in one hour is an extra&di'!'l:ary teat, and this journal 

• is prepared to place this set side by side with any other in this eountry for a comparative test. We want 
500 of our readers from every part of the country to come and hear it for themselves~ An entirely rww 
standard is set in selectivity, range and ease of operation and construction. The I926-27 season will alter 
the whole complexion of radio recption. Your former home-construGted receiver will be obsolete. 
and a new interest will be aroused by the pub1ication of '' star '' sets using various numbers of valves, and 
which, while not necessarily using the same circuit as the "E.J.stree Six," wil.l make the fullest use of thP 
circuit and design infotmation which has been amassed by our Ebtree La:boratocies as a resnlt ef. months of 
car<eful r<esearch. 

SO:.\IE months ago the Elstree 
Laboratories undertook an 
e..xhaustive examination of 

neutralised, high-frequency re­
ceivers. The methods in use at that 
time were ex.am.ined, and their 
various disadvantages were brought 
to th.c surface. It was :not very long 
bc'forc the existing mdhods were 

abandoned in favour of symme­
trical arrangements, and as a result 
we have had the vogue of split coil 
circuits, 

The Split Coil Method 
l;o, this svstem the tuned circuit 

is provided. with a centre tapping 
011 the coil, <1ncl only half the winding 

3 

J!: ditor of M'ODE'RN WIRE LESS. 

is used .in the actual circuit, the 
voltage developed across the other 
half being utilised: to apply the neti­
tralisio;g voltages. Th.e split coil may 
either be in the grid: circuit or the 
anode circu,it of the valve, and 
various arrangements utilising thi::; 
principle have been published from 
time to time. 
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:l'arasitic Oscillations 
!!xperiments on these lines, however, quickly 

showed that trouble arose due to the generation o1 
parasitic oscillations which were fully discussed in an 
article in :\loDERN WIRELEss some months ago. One 
satisfactory method of overccm;ng the trouble is to 
employ a tapped coil altern.<(tely with a full coil, so 
destroying the symmetry as far as the parasitic 
oscillations are concerned. This method. while 
satisfactory to some extent, suffers from ~everal dis­
advantage~, chiefly as regards the selectivity obtain­
able. 

Another method of overcoming the . difficulty 
which was developed at the Elstree Laboi·atories was 
that incorr:orated in the " Hunarkable Five ValYe 
Receiver" described in the cL ril issue of :\Iovu,:-; 
WmELLSs. Here the parasitic oscillations. wcro 
checb:d by the interposition or ::mall cho!;:l's, ha><ng 
only a comparatively small number of turns wound. 
on, in suitable portions of the circuit. Th:s arrange­
ment is o;atisfactory in practice, but the chokes 
unployed 2.re only suitable for or~e frequency band, 
and if the coils are changed to another band, then the 
choke coils have also to be ch,mgul. 

The Split Condenser Method 
For this reason and oth;:,rs it was dec;dcd i.o try 

out another method of telc!:bJ.g the difLculty, and 
\\rhat n12,y be called the s~Et. conde~ser rnethcd \\T2.s 

devised. This method w:is outli-ned in a recent issue 
of Tf"i;-:/c Ti.ec.bly (\"cl. 8, ~o. 8), where it 
was. shown that by taking the centre tapping to the 
m:d r:oint: of 2- dual COJ"'.dcn.ser instead of to the centre 
point o£ th; coil any tendency to parasitic oscillations 
was overcome. A circuit <employing this principle 
i~ show11 in Fig. 2. It will be observed that the coil 
is <>.h;o centre-tapped, ar'd a high resistance is con­
nected between the centr0 tapping of the coil and Uw 
centre point of the condenser. This resistance which 
has a value of the order of so,ooo to roo,ooo ohms 
is provided to stabilise the grid of the valve wh:ch 
is otherwise left free. It will be obvious that the 
two points be­
tween which 
the res:stance H.F.~ 

CHOiiE -is connected 
aTe at the same 
high-frequency 
potential, and L, 
therdore th~ .-------------4 
resistance will 
not intrcduce 
any damping ~~W\MM.......,~------....J 
into the circuit, 'B 
but it does pro- C, ·ooos 

N. C. vide. a direct 
path between '------~------iF-------J 
grid and f la­
ment through 
the coil so that 
the grid is not 
isolated . 

Fig. 2.-This circuit is repro­
duced from "Wireless 
Weekly," Vol. 8, No. 8, for 

purposes of explanation. 

Details of the Circuit 
This briefly is the principle which has been em­

ployul for the six-valve receiver to be Jescribccl. The 
reccr,·~r employs three stages of high-flV]UC)lCY 
amplitcation, a detector, and two stages of low­
frequency amrlif.cation. Tho circuit emp:oycd is 
shown in Fig. 1, from which i~ will be s<een that a 
species of Joos::-coup!ecl'high-frequency transformer 
coupling is employed for the first three stage~. 
The secondary winding of the 1-r;,.nsforrn~r i.s tuned in 



each case, a dual condenser being 
used to enable the split condenser 
principle to be uti1ised. The pri­
mary, which is a simple plug-in 
coil, is coupled fairly loosely to 
tl1e tuned serondary. This natur­
ally results in a certain loss Cif 
signal strength, which, however, is 
compensated for by the extra valve. 
Since the whole system of high 
frequency amplification is well 
under control this provides a 
ready method of obtaining the 

·requisite selectivity. 
Anode rectification is used for 

the detector, which gives an in­
crease both in the selectivity and in 
thequality. Bysuitableadjustment 
of the potentiometer the quality 
may be adjusted for best results, 
either witli weak or strong signals. 
The increase in selectivitv due to 
the reduction of the damping im­
posed by the grid circuit is quite 
appreciable. 

The Components Used 
The following components have 

been used in making up the re­
ceiver. Similar components of high 
q_uality may be used in the majority 
of cases. Particular care must be 
taken, however, to obtain the cor­
rect size of dual condenser, which 
has a capacity of .ooos for each 
half. This is rather larger than the 
ordinary dual condenser, but since 
both halves of the condenser are 
effectively in series in the tuned 
circuit, the effective capacity of the 
condenser is only .00025. Obviously 
if the capacity of each half of the 
condenser is smaller, then the total 
capacity will be too small for satis­
factory operation. For this reason 
the use of the specified condenser 
is preferable. 

You will require: 

Four Cyldon .ooo5 double variable 
condcJ;scrs. (Sydney S. Bird.) 

One neutralising condenser for 
panel mounting. (Peto-Scutt Co.,· 
Ltd.) 

Two jacks. 
One filament key switch. {Igranic 

Electric Co., Ltd.) 
One patentiometer. (Lissen, 

Ltd.) 
One Marconi Ideal transformer 

(2.7 to 1). (MarconiphoneCo., Ltd.) 
One Marconi Ideal transformer 

(6 to 1). (Marconiphone Co., Ltd.) 
One H.F. choke. (Lissen, Ltd.) 
Four Ioo,ooo _ohm anode re-

>istances with bases. (Varley 
Magnet Co.) 

One Ever Readv 9-volt hatterv. 
(Ever Ready Co.) · 

Six valve holders. (Benjarnin 
Electric, Ltd.) 

Four Dimic bases. (L. Mc-
Michael, Ltd.) 

(The coil~ »:!11 be specified later.) 

M 0 l>E R N W 1 1?. EL E S'S 
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A front of panel view of the "Elstree Six." By means of jacks the last valve can be 
cut out when desired; • 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e~~ee~eee 

~ WHY YOU SHOULD BUILD THE "ELSTREE SIX." ~ 
® ~ 
Q3 BECAUSE-It is the finest set yet designed for the home constructor, and is unapproached by any American <B 
IB r~eiver. <B ! It w;ill give you on t":te loud-speaker all B.B.C. main and relay stations, together with the Continental .~ 
:: lt8ticm. lllloot oi tJ.e re:ay stations can be so received iD broad daylight. Qj 
IB TmliDg is free from diftlculty, eJl the condenser dials reading approximately the same. IB 
Q3 Tll.e full &d'7l!Jltages of reaction are obtainable,' and yet the reooiver cannot radiate, thereby causing IB 
<8 inter!erence with others. <B 
~ The sa.ll':ltivity is such that Manchester is free from London at a distance of 1! miles lrom 2LO. ~ 
:g At Bradford it was possible to tune-out the local re!ay station 200 yards away and to receive IJ18JlY ;g 
\0 ctller dist8nt stati<:m on the loud-speaker. '-0 

~ It is comp!etel.y sf.eb:e ova: a be.nd of wave~gths lrom 150 metres to wavelengths above any yet ~ 
<B used for bro&deasting wi£.b.out r9:\djustment of the neutralising condensers. <B 
~e~ee~~~~ee&&~e~~@~~e~~~~~~~&~~~~~e~ee~~~~e~~~~~~~~~eoo@<B 

Four singlecoilmounts. (Burne- One terminal strip containing 8 
Jcnes & Co., Lto.) terminals. 

Three neutralising condensers for One terminal strip containing 2 
baseboard mounting. (Peto-Scott terminals. 
Co., Ltd.) Four " Decko " dial indicators. 

Six Amperites. No. IA (6 volts, · (Bnlgin & Co.) 
.25 amps.) (Rothermel Radio Cor- )_, Or1e wooden panel, 4~ in. long 
poration.) by 9 in. high. (Cameo.) 

One wooden baseboard, 42 in. 
long by 13~ in: deep, with side 
brackets for supporting the panel. 
(Cameo.) 

One wooden board, 4~ in. long 
2;z in. wide, raised Ii in. 

Six .002 fixed condensers type 
6oo. (Dubilier.) 

Interchangeable coils are used throughout the receiver, which is suitable for use over 
a remarkably wide band of wavelengths. 

6 

; 
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A list of seventy stations received on the loudspeaker, together with their 
dial readings, is given below. You can get these. · -

THE "ELSTREE SIX" TEST REPORT. 
Station. 

t Stettin 
2 Elberfeld 
3 l~rllssds 
1 Maimo 
5 Cassel 
6 Bremen 
7 Dortmund 
8 Goteborg 
9 Hanover 

10 Barcelona 

Range 1. I Station. 
90 ! 19 Edinburgh •• 
95120 Liverpool .. 

100 21 Petit Parisien 
103122 Hull . . . . 
104 23 Plymouth .. 
106 24 Sai1 Sebastian 
I 08 'I 25 Cardiff 
110 26 Seville 

.. 1121' 27 Lor.don .. 

.. 114 28 Union Radio-
Range 2. ' Madrid .. 

11 Stoke 66 (117) 129 Manchester .• 
12 Sheffield 67 (118) [30 Oslo . . . . 
13 Bradford 68 (120j 31 Bournemouth 
14 Dundee . . 70 (122) i 32 Radio-Iberica 
15 Leeds .. 70.5 (12'.1) 1·33 Hamburg .. 
16 ~adio-Barcelona 71 (126) 34 Dublin .. 
17 Cravle .. 71.5 (127) 

1 
35 Graz .. 

!8 Nottingham.. 72 (128) ' 

Ra~ z. I Station. Range z. 
72.5 (129.) 136 Newcastle 95 

73 (130) 37 Munster 96 
74 tJ31) 38 Breslau 97 

75.5 (132) 39 Bilbao 98-
76 (133) 40 Glasgow 99 
78 (136) 41 Rome 101 . 
80 (140) 42 Stockholm 102 
82 43 Radio-Toulouse 103 
84 44 Berne 104 

45 Belfast 106 
86 46 Stuttgart 107 
87 47 Leipzig 108 
89 48 Ecole Superieure 
90 109 
91 49 Radio-Catalana 110 
92' 50 Koenigsberg l I:l 
93 51 Frankfort . . 112 
94 I 52 Birmingham 114 

! 

Station. 
53 Swansea. 
54 Lyons 
55 Aberdeen 
56 Zurich 
57 Helsinfi:irs 
58 Berlin 
59 Vienna 
60 Ostersund 
61 Geneva 
62 Hilversum 
63 Hjorring 
64 Karlsborg 
65 Daventry 
66 Radio-Paris .. 
67 Amsterdam 
68 Soro .. 
69 Eiffel Tower 
70 Berlin · 

Range a. 
119 
120 
121 
124 
128 
131 
135 

One mahogany cabinet, American 
pattern. (Cameo.) 

ment leads, and the neutralising 
condensers. 

panel flas been employed. This is 
a distinct saving in cost, and all the 
components \Vhich are mounted 
fm the,panel are at earth potential 
(as far as any H.F: is concerned). so 
that the use of wood is perfectly 
~atisfactory. With the particular 
dual condensers employed, the 
spindle of the .co:ndenser, which is 
the· portion in· contact with the 
panel, is definitely at earth poten­
tial. This has the further advantage 
in that it entirely eliminznes any 
hand effects. 

The Small Platform 
As has been previously stated, 

the high-frequency transformers 
are made up of Dimic coils ±or the 
secondary, and plug-in coils for the 
primary. It is necessary therefore 
to mount the Dimic coils on a small 
raised platform in order to bring 
the axis of t11e coils level with the 
axis of the plug~in primary.- This 
same board is used to carry three 
limiting resistances for the fila-

Amperites have been used in 
place of the usual filament re­
sistances, These are ballast re­
sistors which maintain the current 
through the val' ·o constant, irre­
spective of small ,ariations in the 
voltage of the accumulator. They 
also serve. to-prevent damage to the 
valve by any accidental increase 
in the voltage. 

A Wooden Panel Utilised 
It will be observed-that a wooden The only other components on 
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the panel are the jacks, a filament 
switch and potentiometer, and 
the reaction eondens~r. The 
rem!:linder of the rec~iver calls for 
little· 411Qmment in the make-up. 
The fixed resistances of IOo,ooo 
ohms each, connected between the 
centre points of the coils and con­
densers respectively, are stowed 
on the baseboard proper just under 
the ends of the dual condensers. 

Mounting the Components 
In making up the receiver the 

four condensers should be mounted 
on the panel first of all, together 
with the other panel components. 
The Dimic coil holders, Amperites 
and neutralising condensers may 
then ba mounted on the auxiliary 
baseboard. This baseboard may 
then be fixed in position, and the 
remaining components mounted 
on the baseboard. 

Wiring Up 
5 Wiring may now be started, and 
u no difficulty will be experienceci. if 
Gi the diagram given in Fig. 4 or blue-
c print 161 b is followed. It is ad vis­
~ • able to wire the filament circuits 
a~ ~ first, and then 'to wire each valve 
.c ,:: circuit individually. It will be 
+' ..., found that since all the circuits 
~ g are similar that the wiring can be 
10 a. made symmetrical for each circ:1it. 
t; :- When the baseboard has b~en 
~ ~ wired up the panel may be fixed in 
o • position and the wiri~ complet~d. 
a.!!. The receiver is rMW ready for g a~ test, and may be connected up, 
u ~.the usual preliminary tests being 
a~ a. made for correctness•of the wiring 
;i as far as the high ar.d low tension 
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circuits are concerned. 

The Valves to Use 
The valves employed in this re­

ceiver are not critical, and if neces­
sary general purpe>se valves may be 
employed. Better results are ob­
tained with high-impedance valves 
in the first four sockets, and in any 
case a spacial high-impedance or 
detector valve should be utilised 
for the rectifier. Suitable low­
frequency power valves should of 
course be employed for the last two 
stages, but generally speaking the 
receiver will function well on a 
variety of different types of valves. 

Recommended combinations are 
as follows : D.E. 5B for the first 
four sockets, and D.E.5 for the last 
two. D.F.A.4 for the first four 
sockets, and .P.F.A.I for the last 
two. D.3 1\ ..... and D.3 L.F., 
D.E.z H.F. and D.E.z L.F. and 
similar combinations of valves. 

The receiver as made is strictly 
only applicable to valves running 
off 6 volt accumulators and taking 
at of an ampere, for the Amperites 
are at present bnly available in 

8 

this size, or for the 6o milliamp 
type of valve. If it is partiCularly 
desired tu use other types of valves, 
then one of the various makes of 
fixed resistors on the market should 
be used. Suitable values may ba 
obtained from the makers. 

Coils to Use 
As has been stated, this receiver 

is stable from ISO to s,ooo metres. 
The coils required for the principal 
ranges are as detailed below. 
It should be noted that for each 
range four secondary coils will be 
required, three primary coils and 
a choice of two or three aerial coils. 

Range i: • 
150-450 metres. 
Secondaries--Dimic No. I. 
Primaries-BurndeptC or equiva• 

lent coils having 10 to 15 turns. 
Aerial coil-~ame as primaries. 

Range 2 • 

2So-6oo metres. 
Sccondaries-Dimic No. IA. 
Primaries--No. 50 or equivalent 

coil. 
Aerial coil-Nos. 30, so or 6o to 

suit aerial. 
Range 3· 

6oo-I,200- metres. 
Secondaries--Dimic No. 2A. 
Primaries--No. 200 or equivalent 

coil. 
Aerial coil-No. Ioo or ISO to suit 

aerial. 
Range 4· 

1,20D-3,ooo metrt)S. 
Secondaries-Dimic No. 3A. 
Primaries-No. 300 or er1uivalent 

coil. 
Aerial coil-No. 2 50 or 300 to ~uit 

aerial. 

It should be noted that in all 
cases the Dimic coi:s are a size 
larger than thos~ normally em­
ployed, because they are only 
tuned with an effective capacity 
of .coo25 maximum, whereas the 
rating on the Dimic coi:s is worked 
out for a maximum capacity of 
.ooos. 

The Aerial Coil 
The aerial coil should be chosen 

to suit the particular aerial. With 
a given coil there is usually a point 
where the tuning becomes very flat, 
and at this point a different size of 
aerial coil shoulcl be employed. 

(To be continued.) 
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PH.OFESSOR GOOP just now is 
simply full of bright ideas for 
increasing the comfort of the 

carriers of portable sets. If onlyhis 
latest inventions obtain the wide 
J?Opularity that they deserve, the 
racing man, the river girl, the 
picnicker, the motor-cyclist, the 

Music wherever they go. 

hop-picker, the winkle-sticker, the 
motorist, the tramp and the 
butterfly-catcher will be able to 
have music wherever they go with 
a minimum of trouble and of in­
convenience. 

"The Nest Egg" 
The other night when I made my 

way round to The Microfarads, I 
found him busily engaged in per­
fecting one of his newest designs, 
which he has happily named 
"The Nest Egg." This is a unit 
set with two stages of high­
frequency amplification, a rectifier 
and two note magnifiers. The case 
containing each unit is made one 
size smaller than that of the prc­
u:ding one. Thus when you wish 
to pack up the set for transporta­
tion purposes you place the second 
high-frequency amplifier inside the 
first, the rectifier inside the second 
high-frequency amplifie1·, the first 
note-mag. inside the rectifier and 
the s~cond note-mag. inside the 
first. 

Could anything be handier or 
more compact ) When he had 
disclosed his scheme to. me I sug­
gested as an improvement that each 
unit's cabinet should be made col­
lapsible. Then >vhen all had been 
packed one within another the 
whole thing could be folded flat 
and· carried in the breast pocket. 
He saw at once that there was a 

great deal in this idea, and he is riow 
elaborating it. 

More Good Things 

Another little invention, of his 
that will shortly create somewhat 
of a sensation 1n the wireless world 
is his new portable aerial which 
serves the dual purpose of wave­
catcher and of a trouser stretcher. 
This little device, which he proposes 
to name "The Adonis," consists 
of wires sown in,to the legs of 
the enthusiast's trousers. Being 
arranged fore and aft, these wires 
produce and maintain the most 
perfect of creases whilst acting at 
the same time as efficient collectors 
of any oscillations that may be 
knocking about. 

A Portable H .T, Battery 

For the particular benefit of those 
young sparks who like to parade 

Combined aerial and trouser 
stretcher. 

se"l.side prom.en:cdes in riding 
breeches a special model called 
"The Centaur" is to be made 
which increases the balloon-like 
effect so beloved by the horseless 
horsey. And then there is his cast­
iron walking-stick, which makes a 

·most effective earth connection, and 
his portable high-tension batt:'ry, 
whose cells are fitted into the 
compartments of a cartridge belt 
or a bandolier worn round the 
waist or over the shou Id er of the 
peripatetic enthusiast. 

A Wai:;tcoat-pocket Set 

He has also on the stocks a real 
waistcoat-pocket set. This fits 
most neatly into a special leather 
waistcoat, which is itself a sure 
stand-by in case the evening should 
be chilly. It is provided with a 

IO 

large number of pockets both in 
front an,d behind for containing the 
apparatus, and its buttons are 
formed by the various control knobs. 
As the waistcoat complete with all 
apparatus weighs but 136 lb. ~t 
forms an ideal addition to the equip­
ment of any who are contemplating 
holidays afoot. And I must not 
forget to tell you about his portable 
loud-speaker, which, fitting neatly 
into a topper, enables its wearer 
to perform at will the feat of talking 
through his hat. 

His Latest Receiver 

But the most important news 
that I have for you is that which 
concerns the _greatest of all the 
circuits so far designed- by the 
Professor. This is his " Five-in­
One " Super Reflex, the theoretical 
diagram of which is given, herewith. 
A careful examination of the circuit 
will show that it contains some 
very remarkable features. It does, 
in fact, enable a single valve to 
perforn1 the work of five, and so 
far no " toob" has gone on strike 
or ckmanded overtime for the job. 

The Goop Effect 
The circuit is based upon, an, 

amazing new discovery of the 
Professor's which, unless it is 
smothered by professiQllal jealousy, 
will shortlv be as well known as 
1hc Heaviside Layer, the H.ound 
Microphone, Nagaoka's Formula 
ur the D.X. Conscience. This is the 
Goop EJiect, one of the most 

Talking through his hat. 

amazing of the little habits of high­
frequency currents that have yet 
been discovered. As the result of 
a vast amount of strenuous experi­
mental work the Professor has con­
firmed beyond all possibility of 
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doubt the thegry which he formed 
some time ·ago that high-frequency 
currents manifest the phenomenon 
of hodomorphosifj, or change of path. 

If two possible paths are offered 
to a high-frequency current the 
Goop Effect will be produced. On 
its first time round it will in­
variably turn to the left, whilst in 
the second lap it will turn right­
handed. Should yet another alter-

Enclosed in a clock case. 

native path be provided in a 
straightforward direction current 
will take this at the third time of 
asking. The same remarkable 
effect is also manifested by currents 
oscillating at audio frequency. 

In Detail 

Let us now examine with the 
care which it deserves the theoret­
ical circuit-diagram. At first it 
may look rather like an example of 
cat's-cradle ; but do not let this 
put you off; I h'lve seen mnch more 
complicated diagrams in my time. 
The aerial is tuned by means of .:he 
~?imple rejector circuit C1L 1 . 

Incoming oscillations set up 
varying potentials upon the grid 
of the valve V which give rise to 
current fluctuations in the anode 
circuit. These turn to the left, 
passing through the coil L 3 , which 
is coupled to L 2 • They are thus 
transferred to the grid of the valve 
and pushed back for a second go of 
high-frequency amplification. 

Having reached the anode once 
more they turn to the right and are 
passed via the gridleak and con­
denser C 2 R 1 to the grid. Owing 
to the action of C 2 and R 1 they are 
now rectified. 

Alternative Paths 

\Ve come now to 'the third lap. 
The choke L 4 , which serves to 
restrain any tendency of oscilla­
tions that rebel against Professor 
Goop's rule during the first two 
rounds, now provides an easy path 
for the audio-frequency impulses 
emanating from the anode. Turn­
ing to the left these pass through 
T 1, the pr_;_mary of the first low­
frequency transformer. The secon­
dary of this transformer, T 2, is 
connected to the primary of another 
L.F. transformer, T 3 T 4, which 
passes the rectified oscillations 
back once more to the grid of the 

,, 
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valve. H:m.e tiv~y undergo audio­
frequency amplification and run 
yet again into the anode circuit. 

Turning this time to the right 
they mctke their way through 
the primary of the third L.F. 
transformer, T 5 T 0 , whence they 
are transferred to the fourth, T, T 8 , 

which duly delivers them to the 
grid for a second whack of note 
magnification. 

Results 
Having made first their left-

. handed and then their right-handed 
turn, the audio-frequency oscilla­
tions now take the straight path 
which brings them to the windings 
of the loud-speaker, which proceeds 
to deliver the goods to the ravished 
listener. It will be seen that in­
coming oscillations are amplified 
twice at high frequency and twice 
at low frequency, besides being recti­
fied in the most approved manner. 

The set thus amply justifies its 
name of " Five-in-One " by 
enabling one valve to be of five­
fold utility. So completely stable 
is Professor Goop's new set that no 
................. ,,,,,,,,,,,,,\ ................ . 
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Difficqlt Tunfug 
The beginner, or even the old 

hand for that matter, will find it 
so exceedingly difficult to do the 
fine tuning that is necessary with 
this knife-t:dge set that he is 
strongly advised to wire up and to 
use for some weeks the circuit shown 
in dotted lines. ·when this has been 
done the set becomes one of the most 
economical known, for the valve V 
may be switched off without making 
the slightest difference to results. 
The circuit will work perfectly well 
if disconnections are made at the 
points marked X and Y in the 
diagram, and better still if the trans­
former secondaries T, T 8 are re­
moved altogether. Even in this 
simplified form the set is warranted 
to bring in any station in the 
British Isles, on the Continent, or 
even in America, provided that it is 
being relayed by zLO. 

For Indoor Work 
For indoor use its possibilitie3 

are unlimited. Other designs have 
made _it possible to build a loud­
speaker into the set; it is quite 

·· ,.,,, ....• , .• ,.,,,Hotot"'"'''"''''''II~HO.,tl>• • '''"'"''r•l 

The circuit dia_sram of Professor Goop's "Five-in-One" 
Super Reflex. Note that it contains some remarkable 

features. 
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sound can be heard even if the 
knob of cl is moved rapidly back­
wards or forwards. So amazingly 
selective is it that it is guaranteed 
to cut out not only the local station 
but also every other station in the 
published lists. The high-tension 
battery, B 2, is normally one with a 
terminal potential of Ioo volts, 
but not the slightest difference is 
made to the stability of the set if this 
is increased to 5;ooo volts or more. 

II 

simple to build the Goop •' Five-in­
Or,e" into the loud-speaker. It 
may ev._n be enc:osecl in a clock <;:ase 
or in any old thing whicl1 takes 
the constructc_.;:-'s fancy. 

The Valve 

Professor Goop and I in the 
course of our experiments fom~d 
that the performances of the set 
were very greatly influenced by the 
type of valve used. Since V has 



HILE the last iew year.s have shown 
steady progress in the design of 
American radio receiver:; for 
uroadcast reception, the external 
appearance has not changed to any 
great degree until tfie present 
season. Indeed, in the last year 

or two, the great majority of factory built broad­
cast receivers of American origin have consisted 
of a long cabinet with a black front panel bearing 
three dials, a: switch or two, and perhaps a jack 
for telephones. These latter however are now 
practically obsolete in America, for evn·yonc 
desires reception on a loud-speaker. 

Five Valve Receivers the Most Popular 
Circuits have remained very similar .for some 

time, the biggest popularity having been obtained 
by the five valve combination with two stages·of 
tuned radio frequency (generally neutralised), 
detector ·and two stages of transformer-coupled 
note magnification. A limited popularity has 
been enjoyed by the super-heterodyne, but as in­
struments containing this circuit are a monopoly 
of one corporation, there has not been tlie same 
variety of designs as have obtained wit~ ~he 
neutrodyne and similar.· arrangemt:pt. Havmg . 
reached a poinj: where OOth selectivity and good 
volume are features that ean be dairr:ed by 
practically every .. h}gh • grade commercial set, 
manufacturers have be(a turning their attention 

I2 

to other improvements in ease of control, additional 
sensitivity and better tone combined with a more 
pleasing exterior appearance to the set. 

Recent Models 
In this article you will find illustrated a few of 

the later models of American receivers, which 
may be taken as representative of the general 
trend of design at the present time, Beginning 
with the latest model super-heterodyne, several 
important differences will be noticed. For ex­
ample, in the Radiola 25, the first illustration in 
this article, the conventional "instrument " 
style of wireless receiver is no longer evident. 
The cabinet containing thesuper-heterodyne sug­
gests a closed writing desk more than a scientific 
instrument, while the frame aerial or "loop," 
to give it its American name, is gracefully poised 
above the centre and is of a shape quite distinctive 
and by no means urtpleasing. So far as the circuit 
is concerned, six valves are· used, refiexing being 
adopted to give additional audio-frequency volume. 

In the Radiola 20 flve valve receiver the 
three grid circuits are provided with a 
simultaneous tuning arrangement, the 
dial of which can be seen on the left of 
the above photograph. The companion 
diai on the right controls the reaction 

effect. 

The wavelength range is approximately 220 to 
550 metres (a range of· wavelengths which we 
should no longer consider adequate in this country 
for such an instmment), while the two dials for 
controlling the oscillator frequency and the tuning 

· of the frame aerial circuit are placed side by side 
in an edgewise position, forming narrow drums. 



This disposition of the two dials enables both to 
be moved simultaneously with one finger, and as 
straight line _freq1wzcy condensers are used, the 
necessary difference in frequency between the 
two circuits is maintained when the two dials 
are rotated simultaneously. To get a still finer 
adjustment, either dial can be rotated separately, 
but generally, once the proper relative difference 
between readings has been obtained, this differ­
ence can be maintained with "one hand control." 

Calibration an Easy Matter 
Alongside of each dial edge is a space on which 

pencil notes for degrees and station markings 
can be made. This.makes the calibration of the 

This fron: of panel view of the "Garod 
Five" shows that the makers still adhere 
to the p:>pular three dial method of tuning. 

instrument an easy matter and is proving a very 
popular feature. 

When dry battery operated, all batterie;; 
are contained within the cabinet, but if necessarv 
the makers can supply a complete cquir mcnJt 
for working entirely from the A.C. mains without 
any '~eparate batteries whatever. 

In the Stromberg­
Car:son six-v~lve 
neutrodyne even the 
valves are screened. 
In these circum­
stances the set is 
completely stable 
when the aerial and 
earth are remov2d. 

IJ 
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The. makers of the "Garod 
Five'' have adopted a 
method of wiring· where­
by certain leads are 
"bunched." The accessi­
bility of the completed 
receiver can be appre­
ciated from · the photo-

graph. 

A New Valve 
In passing it may .be mentioned that the Radio 

Corporation (the makers of the Radiola receivers) 
have developed a new valve known as the UX 120 

which, with a filament voltage of 3, takes but .125 
of an ampere current, and with an anode voltage 
of 135 requires no less than 22.5 volts grid bias, 
the anode current in such circumstances being 
6.5 milliamreres. The valve is designed for the 
last stage in the audio amplifier and gives re­
markably good reproduction. 

Simple Control a Feature 
The same Company, and probably for the 

purpose of competing with the five valve neutro­
clyne receiver, has also developed a five valve 
receiver, known as Radiola 20, with two stages 
of neutralised high frequency, a detector and two 
stages of transformer coupled note-magnification. 
the tuning condensers for the first, second and 
third grid circuits respectively being simultaneously 
operated by one edgewise dial shown on the left 
of the second photograph. A corresponding 
edgew:se dial on the right-hand side of the instru­
ment controls reaction in the detector circnit, 
a feature not present in the standard neutrodyne 
receiver sold in America. The wavelength range 
of this instrument is 200 to 550 metres. The circuit 
has not been published, but I believe the !~ice 
method of neutralising is used, the arrangement 
being thus vc:ry similar to the circuit u;:-.ed in 
the "Special Five" published last .1'\owrnl'cr. 
This is one of the few American rccei\'ers now 
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provided with telephone jacks, and these will be 
observed on the front of the receiver. Two volt­
meter jacks are also provided so that the valves 
can be . adjusted correctly for filament voltage. 
The H.T; current taken by this instrument is 
approximately 12 milliamperes, whereas with the 
super-heterodyne just refened to the current is 
slightly mon'. 

An Interesting Point 
In the neutralised class of receiver, a number 

of firms are still manufacturing the popular three 
dial model with sundry slight modifications and 
improvements, and the benefit of careful screening -
to avoid interaction between various·circuits is 
being more fully realised. For example, in the 
"Gamd Five" receiver,illustrated in this article, 
one of the high-frequency transformers is can'­
Jnlly screened, while other novel features include 
the "bunching" of the wiring of those J.eacb 
which can be brought together without harmful 
interaction. The position of the scrt>en referred to 
<lnd the method of bunching the wires are clearly 
evidmt in th\' illustration. 

The handsome external appearance of 
the Stromberg-Carlso.n receiver makes tt 
worthy of a place i:n the molrt hucarious 

of d,rawi.ng rooms. 

The Stromberg-Clarlson R«A.i~ 
A fine example of the l.altest type .of mrerrt:rody'ltle 

in whiclil screenileing is oe~¥ely mmdrulg.ed in 
is the Stro~c~ s4x lt'.lllibe '1ThC'JJ1.["-odyne, 
in which three st~s cl lt~~t~:ency a.m-
1Jlification ·~ely neu:t~ .a detector and 
:we stages Gd: .audio frei[J!te!mCY ue used. Thr('c 
photographs m this article iTinstrate, one, the 
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exterior appearance o! one of the models ; another. 
the irrt:erior with the screens in. place, ,and a third, 
a partially sectioned i~ showing the 
arrangement of the parts ·within the screen. In 
OTder to simplify operations, three 0f the tuning 
CQ!Ilden,ersare-operate<i-onasingle-5haft (right-hand 
dial), while the condenser tuning the first grid 
circuit is separately <":Xper.ated,, .as the reading . of 

Here we see a partially sectioned view of 
the Stromberg-Carlson re.ceiver sh0wing 
the arrangement of parts withjn the 

screen. 

this is frcqut>nt1y sl\ghfly diffe.rent from that ot 
the <Yther, GWing to differences :in aerials. TJJC 
action of the screens ma.l,.'Cs it llllltteC.essary to gi;·e 
the characteristic tilt to the tTansfunners- a 
feature which makes Hre average Haseltine 
neutrodyne easy to recognise. 

High Amplification Claimed 
The wavelength range of t11e Stromberg­

Carlson receiver is 195 to 555 metres, and it is 
claimed that an average voltage amplification of 
10 pn stage in a radio-frequency circuit is ob­
t aim·d. An interesting point is that during ex­
perimental work it was found that if the valves 
\W1T left outside the shield, there was considerable 
pick-up and lack of stability. When the valves 
were screened complete stability- was obtained, 
en'n when aerial and earth were disconnected. 
J( should be pointed out here that many American 
n·ct·i\'ers are only partially neutralised and 
rt'<juire the damping of the aerial and earth 
connection to gi vc the necessary stability in 
practice. In the receiver we are describing 
neutralising was carried out so effectively that 
the set is still stable when aerial and earth are 
disconnected. The Stromberg-Carlson Telephone 
1\J;anufu.ctmBg Co. are not the only firm who are 
placing this six valve neutrodync on the market, 
«t!her firms manufacturing this at the present time 
:oo:rag the Howard Radio Co. and the William 
J. Murdock Co., both well-known radio mann­
tact'li1l'Crs. While the radio-frequency side of these 
receivers is much the same, in the Howard Com­
pany's instrument seven valvt:>s arc used, the 
extra valyc heing a third audic-frequency 
amf•lifier. 
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lJtr. Kendall discusses with impar;ial'ty tli~ relatic·e 
merils of the various oscillator methods available to 
tlte des:gner, indicating the circumstances in whicli 

one met1wd or another is to be preferred. 

Saving a Valve 
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T HERE are, among super­
heterodyne enthusiasts, two 

·rather clearlvde1ined schools 
of belief, one pinn.ing its faith to 
a separate valve as oscillator, Md 
the other swearing by a combined 
oscillator-detector. So conflicting 
and also so plausible are the argu­
ments put forward by each side, 
that the point must be one capable 
of causing considerable perplexity 
to the experimenter who has not 
had very much experience of super­
heterodyne work; one commonly 
hears such remarks as " Oh, I 
would never use a separate oscillator 
because it simply wastes a valve 
and does not give the same selec­
tivitv which one can get with a 
gool autodyne," and "It is well 
worth while to pay the price of 

As an experi­
menterwho at one 
time belonged 1 o 
one school and 
has now turned 
his coat and gone~ 
over to the other, 
perhaps my views 
may assist some 
readers to see 
that it is not 
a matter of 
straig h t f orward 
choice between 
two schemes, oi 
which one is ob­
viously better 
than the other, 
but rather it is a 
question of 

This portable superheterodyne receiver, 
designed by the author, utilises a separate 

oscillator. 

The" Superheterodyne for the Open Air," described by 
Mr. Kendall in the last issue of this journal, makes use 

of the combined detector-oscillator system. 

an extra valve to be rid of the 
nuis<mce of that abominable in­
vention, the combined oscillator­
detector. I have tried all the 
various Tropadyne and other auto­
dyne schemes, and they are all 
noisy and unreliable and tend to 
squeal on the shorter wavelengths 
of the band." 

choosing the most suitable scheme 
for certain particular purposes. 

First and foremost, it is' P.Ot 
simply a question of saving a valve 
by using a combined oscillator and 
detector, for were that the only 
attraction, I do not think that 
such schemes as the Tropadyne 
would ever have achieved the 

I5 

popularity which they have un­
doubtedly won. Assuming, how­
ever, for the mom~nt, i.hat the 
onlv attraction of the combined 
oscillator-detector is the saving of 
a valve, let i.1s consider whether 
it is really worth while in all cases. 

The Deciding Factor 
Evidently the <leciding factor 

will be the proportion of. the total 
number of valves in use represented 
by the single vah·e in question, 
and it should be remembered that 
the tendency i"1 modern super­
heterodyne design. is to reduce the 
totalnumherto af1gurewhich would 
have been quite unpractical, say, 
twelve months ago. A year ago 
nine or ten valves was considered 
quite a reasonable number to 
obtain anything like good results 
from a superheterodyne, and then 
probably the saving of a single 
valve was not worth the trouble 
involved in making the necessary 
arrangements. 

More recent sets will be found 
to incorporate six or seven valves 
as the maximum, such sets, with 
the modem high amplification­
ratio valves and more efficient 
intermediate - frequency transfor­
mers, being capable jn ordinary 
conditions of giving .p1actically 
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everything that is wanted, pro­
viding that a combined oscillator­
detector is used~ In such a case 
it is obvious that the saving o.f 
one val'V-e is quite a seriou-s Ciiln­
sidera.tion. and an,. ~sciHaror-de­
tecto.r i&, therefore, often. found 
in· pot:table sets where tlre extl:em::: 

turn.s upOJ"\ the reaction winding; 
hence the valve is somewhat prone 
to set up a grid-leak howl at the 
lower condenser settings. An. 
example of. a circuit which is 
especially liable to this trouble 
may be found in the "superauto­
d:y'"!le " scheme at one time used by 

Mr. Percy W. Harris, in designing the "Super Seven," 
chose the separate oscillator method. 

of simplicity and compactne~s is. 
wanted. 

Efficiency 
lt would. seem that in the more 

recent types of superheterodyr~es 
with a limited number of valves, 
the elimination of one of the Ji,umber 
by c(/mbi.ning the functions of 
oscillator an.d detector is at least 
worthy of serious consideration 
from the point of view of economy, 
and it will. be seeu that tl1e choice 
will be made up(m the question of 
the relative efficiency and con­
venience of a separate oscillator 
and an oscillator-detector. 

The idea is prevalent that com­
bined oscillator-detectors such as 
the Tropadyne are difficult to get 
into satisfactory operation, and 
that they are decidedly tricky at 
the best of times. Some of the 
combined schemes are undoubtedly 
rather prone to he freakish, but 
the difficulties are by no means 
immperable, and some very simple 
modifications in the origi.nal circuit 
will produce a perfectly practical 
arraJigement, only requiri)lg certain 
very simple adjustments to make 
it work properly. 

Grid-leak Howls 
One of the manv difficulties of 

the ~utodyne circu"it is that it is 
desirable that the valve should 
oscillate quite strongly and, there­
fore, one uses a large number of 

}[essrs. Silver-:\'far~ltall which when 
built by the amateur: was certainlv 
a rather tricky proposition. -

The Tropadyne in its original 
form was also somewhat orone 
to make 1Jrouble, altJ{ough' not 
so seriously as to ea use vevy mmili 
difficulty, the· sim'!Pie expedient 
of using: twG in~:ocha;~lgea$Ie 
o,;cillatorccouplem fur the upper 
and lower ha;l'ves 0f the broadL 
cast baml being a satisfucrorv 
~olution. Alternatively, a tapping 
could be provided upon tbe reaction 
winding, so that tewer: tun\s could 
he used for the lower settings of 
the oscillator tuning. dial, the only 
objection to the~e expedients being 
tl, at they in trodw:;e a certain 
:t;ol'ol!nt of compliccltion into tlle 
,,orki.ng of the ser. 

Remedies 
\·arious schemes Jlaye been de­

visr·d, however, ior removing this 
trouble, the use of a relativelv 
low ya]ue grid-leak in the Tropa'­
dynp circuit being one of the most 
successful of these. If a resistance 
of roo,ooo ohms is user!, it is quite 
f:':tsy to choose :mch a number of 
reaction turn<> upon the oscillator­
coupler that the valve oscillates 
sufficiently ~trongly over the given 
range anrl yet it does not squeal 
until a11 extremely low dial setting 
i~ La<:hed, at which one would not 
m any c;lsf~ be worl;ing· 

il 

It can. ba. accepted. that with a 
little patience in adjusting. the 
number of turns upo~ the reaction 
winding and so on, a eembined 
oscillatoP-detector using something 
resembling the original Tropa.flyne 
circuit can oe persuaded to giye 
quite str.l.ightfMward and. satis­
factory operation, 'am! many people 
find that the results ·which tbey 
obtain from this scheme s.~em to be 
very decidedly better in certain 
rc:spects than tliose obtainable from 
a separate osci:!lator m an otherwise 
similar receiver. For ex-ample, 
the degree of selectivity obtained 
from the oscillator-detector circuit 
is, for some reason which is not 
very apparent, o£1;en of a higher 
order than is very easy to obtain 
with a separate Ofieillator unless 
the latter is working ut:.der abso­
lutely ideal conditions. 

Separate Oscillators 
The attraction of the separate 

oscillator arrangement is to be 
found in the fact that no particular 
care is needed to m<'ke it operate 
correctly, so that any valve, any 
H.T- value and so on may be used, 
no critical adjustment being needed. 
These, no doubt, are serious con­
siderations from the point of view 
of a man wbo wants to put together 
easily a superhete,rod,vne which 
he can depend upon to work 
satisfa.ctorily the moment it is 
completed. 

From the poin,t of view of the 
set designer, moreover, who wishes 
everyone to be able to reproduce 
his original results with the Yerv 
minimum of trouble and adjnst­
ment, the separate oscillator valve 
is a highly advantageous scheme, 
and it is, perhaps, understandable 
that many people who are quite 
aware that the oscillator-detector 
is ca,pable of giving very fine 
results when once Jlll:'Zlperly adjusted 
should, neve~. recQlllffien:l 
the sepa.ra.tevaJ.ve·a'S" be in greTretiv~ly 
certain to work properly at the 
first attempt. It does undoubtf'dlv 
remove one of the doubtful factor~s 
from the complete superhetero · 
rl vnc, since it would he foolish to 
dcnv that the oscillator-detector 
doe~ require same care in: the choice 
of. valve a11d in adjusting the 
H.T. voltage and filament current, 
etc. 

Sununary 
To sum up, it woul(l seem that 

it must be admitted that when 
the user of the set is prepared to 
spend a little time in makinf!; 
adjustment and choosing certain 
values correctly, the oscillator­
detector possesses sufl1cienUv great 

(Continued on p.r.ge 95.) 
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A TWIN-COIL 
THREE,VALVE 
RECEIVER 

'7!r 
(C.PALLI NSON,A.M.I.R.E) 

iVODERl~r' WIRELESS 

Describing the construction of a receiver both handsome in appearance and 
efficient in use, with the added merit that it is of the non=radiating type. 

I T is surprising what can be. dor1e 
in the way of reception with 
three valves. Although the 

usual detector and two-note mag. 
receiver has a considerable following, 
nevertheless for the successful 
reception of very distant or weak 
transmissions reaction has to be 
pushed to its limit. . In ma!J,y 
cases this will not only lead to 
distortion, but also where trans­
former coupkd stages of low fre­
quency amplification are being 
employed, low frequency oscillations 
are liable to be set up, which is, to 
say the least of it, co-nsiderably 
irritating to the experimenter. 

A Stage of H.F. Amplification 
In a receiver intended for general 

use which may either be used for 
loud-speaker reception of the nearer 
transmissions or for headphone 
reception at satisfactory strength of 

distant stations, it is generally 
advisable to include a stage of hlgh­
frequency amplification. In the 
receiver to be described,. three 
valves are employed, the first as a 
high-frequency amplifier, the second 
as a rectifier and the third as a low 
frequency amplifier. 

Results Obtainable 
Under favourable conditi01~s it 

is possible to receive five or six 
stations on the loud-speaker with 
this set, while numerous trans­
missions are received at varying 
strengths on the headphones. In 
many cases this performance may 
be considerably ~ce~ded, in others 
it may be difficult to equal, but 
this depends to a. very large extent 
not only on local conditions, but o'n 
the skill of the operator and the 
efiiciency of the aerial in use. 

The photographs of the com-

pleted. receiver show thu a neat 
and pleasing layout has been given 
to the fron,t of the panel, wh ·;e the 
number of controls tlwre0'1 Ins been 
reduc:d to a minim•.1m fnr the 
purpose in mind. 

Disposition of Con<rol5 
The two large dials are fat the 

tuning condensers, marked C 1 and 
C 3 in the theoretical circuit diagram 
shown in Fig. !, while the extension 
handle seen on the right hand side 
is for the neutralising condenser C 5 , 

by means of which r-.;action is 
obtained. At the bottom of the 
panel will be seen the 01~-and-off 
switch on the left, and the variable 
grid leak for the detector valve on 
the right, while the two terminals on 
the left are for aerial and earth, and 
those on the right for the loud­
speaker. 

The r.:duction of the number of 
'""""'"""""""""""'""''"'""•••••• ""'"""'""''"''"""'"""m..,,. ..... ,.,..,, .•• .,.,.,.,.,.,., • .n.o•o•o•.o•••••••••·••··••''"""""'""""""""'"'"'""'··••• ••••••••••••••••••••••••. +'r""'""'''"' 

I 
5 to 6 Megohms 

" 

Fig. 1.-The circuit diagram of the receiver. The "Reinartz" type of reaction is 
used, reaction being controlled by means of the condenser c,, a small neutralising 

condenser. 
jh .. JOi ''"'"I)Hth .... ~HI ........ '"'" UIIO .. JIOnohn> ro .. I nHI' In 1 to 1 > t > 1 > o I I • t < •t to I o o 1 It tH t • t, 0 '" > <00 n t t I 1 I 1 I o 1 t HI 11 tl">tto I"'" tIt' Ot t> too'" • <l ro "'"' lt to" 0 <'I"' • •' • C •'' t ' ' "lit•• 
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components mounted on the panp,1 
not only enhances its appearance, 
avoiding the overcrowded effect 
that might otherwise result, but 
also s:me>lifies the actual con­
struction: especially for those who 
have not had a great deal of experi­
ence irl work of th~s description. 

Special Coils Used 
A point of special interest is the 

type of inductance coils which have 

that, shoulrl the detector valve be 
made to oscillate by the use of re­
action, energy will not be radiated 
from the aerial if the high-frequency 
stage is correctly adjusted. Thi,, 
of course i' of tremendous benefit 
when searching for stations, since 
it enables the carriers to be located 
\lithout difftculty, and the trans­
missions tuned in. with less trouble 
and in considerablv shorter time 
than would otherwise be experienced. 
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multi-ratio low-frequency trans 
former has been employed, thus 
enabling a ratio to be obtained that 
best suits the valves used by the 
constructor. 

Special Points 
This set therefore presents sevcra~ 

distinct advantages, which inay be 
tabulated as follows :-

I. Reduction of direct pick-up to 
a minimum. 

Fig. 2.-Drilling dimensions for the panel may be taken from this diagram, Blueprint 
No. 163a may be obtained free. 

oeen used in this receiver. In the 
course of a series of experiments 
commenced some months ago in 
conjunction with fi.eldless coils, it 
was found that a decided increase 
in selectivity was obtained by the 
use of inductances of this descrip­
tion. This was of course clue to 
the elimination, of direct pick-up 
from the local station, which in this 
parLicular case (zLO being only I~ 
miles away) is exceedingly severe. 
The coils employed, therefore, were 
decided upon after a considerable 
period of exper'm'"ntal work, and 
are for usi.ng on the lower broadcast 
band of wavelengths. 

The photographs taken from the 
back o[ the panel mdicate the 
appearance of these coils, which are 
seen to be of the " binocular " type. 
Each cc m 'Jlete coil consists of two 
separate i~cluctances, a small one 
for the aerial or anode coil and the 
other for a grid coil. 

A Non-Radiating Set 
Not only does the use of these coils 

reduce the direct pick-up from the 
local station, but also the inter­
action between the various sta~s 
is considerably lessened, so that even 
without some. form of stabilisation, 
the tenden.cy for a set constructeu 
with these coils is to be stable and 
free from self-oscillation,. 

If a neutralising system is used, 
however, the advantage is obtai.Red 

The Theoretical Circuit 
The exact circuit em ployecl is shown 

in Fig. I, from which it will be seen 
that the split-gr:d coil method of 
neutralising has been employed. 

• In the case of the detector valve, one 
end of the coil is taken to the gr'i.d, 
the centre being connected to L.T. 
positive, the other end of the coil 
going to the anode through the 

2. Stable high-freque:--.ly amplifi­
cation and no11-radiation when the 
detector valve oscillates. 

3. Low-frequency side adaptable 
for use with any valve. 

4· The aerial tap, which may be 
connected to either of two positions, 
allows the maximum efftciency to 
be obtained over the different 
broadcast wavelengths. 

The layout of the panel is simple and attractive. 

neutralising condenser C ,. The 
whole of the grid coil is tuned, and 
a choke L 8 in the anode circuit 
enables Reinartz reaction to be 
obtained. 

It should be noted tln t the 
aerial may be comv:!cted either to 
half or to the w:10le of the aerial 
coil, a point that was found to 
be of decided advantag·~ in the 
reception of widely differing wave­
bands. 

On the low frequency s:cle a 

r8 

Below will be found the list of 
components required to make this 
receiver, and although the makers' 
names are given for the convenience 
of the constructor, it is n.ot"ne:es. 
sary to adhere to . the particular 
makes used as long as component" 
of known quality are substituted 
for those ·used by the writer. 

You will require:-
Or~e ebonite panel, zr in. by 7 in. 

by! in. (British Ebonite Co., Ltd.) 
One o:c~c cabinet for same w;th 
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baseboard 9 in. deep. (Pickctt 
Bros.) 

Two fieldless coils. (Lissen, Ltd.) 
Two ·ooos Polar cam vemier 

variable condensers. (Radio Com­
munication Co., Ltd.) 

Two high-frequency chokes. 
(Beard and Fitch, Ltd.) 

Three anti-phonic valve holders. 
(Bumdept Wireless, Ltd.) 

Three fixed resistors and sockets. 
(Burndept Wireless, Ltd.) 

One baseboard mountin:g neu-
tralising con.den.ser. (Peto-Scott, 
Co., Ltd.) · 

and mount. (L. McMichael, 
Ltd.) 

Four large lacquered brass ter-
minals. 

One terminal strip. 
Radio Press panel transfers. 
N.B.-The resistances of the fixed 

resistors have not been given in this 
list, as this will depend upon the 
valves used, while the value of the 
fixed condenser which is connected 
across the output will again be 
different for different loud-speakers. 
Those who require this component 
will know from experience the best 

+2 +~H.T.- +LT.-

' ., 
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various components which are 
f1xed on the basdx>ard should 
be placed in position except the 
two twin coils and the L.F. 
transformer ·which should be left 
until part of the \\';ring has been 
completed. 

The back of panel wiring diagram, 
shown in Fig. 3. also gives the Jay­
out of the baseboard drawn to scale, 
and it may be observed here that 
this should be followed carefullv. 
l\io attempt should be made to 
reduce tlie amount of space taken 
up by the components ori tlJe high-

Fig. 3.-Note that the anode and· grjd l-eads to the valve-holders should be as short 
as possible. Blueprint No. 163b is obtainable free. 

One :'\eutrovemia eondenser 
(Gambrell Br s., L'td.) 

One multi-ratio L.F. trans­
fonner. (1\adio Instruments, Ltd.) 

One o002 fixed condenser. (Du­
bilier Condenser Co. {1925), Ltd.) 

One .ooz fixed condenser. (H. 
Clarkc and Co. (Manchester), LW..) 

One .ooo3 'fixed condenser. (H. 
Clarke and Co. (Manchester), 
Ltd.) 

One variable grid leak. (Beard 
and Fitch, Ltd.). 

One fixe(! condenser, clip-in type, 

value to suit their loud-speaker, and 
this is the capacity which should be 
employed. 

The Panel is spon Prepared 
The first stage m the construction 

of this receiver is drilling the 
ebonite panel, and mounting there­
on the components shown in the 
front of panel layout in Fig. 2. 

This drawing gives all the necessary 
dimensions and, further, is an 
exact reproduction to sc-ale of the 
kont of the panel. After this the 

I!) 

frequency side, as this will lead to 
crowding and trouble will in­
evitably follow. 

Adhere to the Layout 
Further, apart from the question 

of the functioning of the set, 
another question which has received 
due consideration is the spacing and 
accessibility of the various leads, 
and it wit be seen from the wiring 
diagram that all ll'ads are well 
spaced, while the more important 
of these, such as those going to 

-
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anode and grid, have been kept as 
short as possible. 

Before commencing to wire up, 
it would be as well to mark out the 
positions on the baseboard where 
the twin coils and low-frequ ~ncy 
transformer will come, in order 
that the leads put in, before 
these components are placed in 
position will amply clear these 
units. The panel may now be 
i1xed to the base board. 

Wiring-up 
The first leads to be put in are 

those connecting the low-tension 
battery to the valve sockets, this 
part of the work including the 
wiring up of the fixed resistance 
sockets and the L.T. switch. Any 
further connections which can be 
made at this stage are now com­
pleted, after which the first twin 
coil L 1 L 2 is placed in position, and 
the leads from this to aerial and 
earth terminals, the tuning con­
denser C 1 , the neutralising con­
denser and H.F. choke are com­
pleted. The second grid coil is now 
placed in position, and the various 
leads from this taken to the points 
as shown in the wiring diagram. 

Now fix the low-frequency trans­
former to the baseboard, ar•d finish 
off the wiring of the receiver. lt 
should be noted that a number of 
the connections car~ be made without 
out the use of a soldering iron. 

Filament Resistance Values 
The values of the fixed resistors 

have now to be decided. Those used 
by the writer are of 4 ohms each, 
since this set is used chiefly with 

5-volt t amp sma11 power valves, 
this b::in,g the correct value when 
using a 6-volt battery. If, however, 
it is desired to use .o6 valves with a 
4-volt l:k'lti=J)', th:! resistors will 
need to h:!.ve a resistance of I 7 ohms, 
while if it is intended to use a couple 
of .o5 w:alves for high-frequency 
and deb.ct'TI., and a s-volt power 
valv-eior llic: low frequency, ·the two 
resistc:rrs inr the high frequency and 
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A Bench Test 
Having completed the w1nng, 

it should be carefully checked over, 
and a preliminary test may then b2 
applied to see that the L.T. and 
H.T. circuits are correct. For 
this purpose place the valves 
in their respective sockets, and als'> 
the fixed resistors, connecting th~ 
L.T. battery to its terminals. Place 
the filament switch in the on 

The flex l.c.ad and spring clip on the aerial terminal are 
uss~ to obtain the best aerial coil tapping for different 

wave-lengths. 

detecrorvalves will b~ 50 oh~ns each, 
and for low-::Iequency 4 oh!lls, 
where a 6-voh b:l.ttery is. used. 

Care should be taken to ascertain 
that the values of th~ resistances 
are s:.~itable for the valves and for 
the b::tttcry being used, otherwise 
the valves may be either over- or 
under-run, causing damage to the 
valve in the one case, and a re­
duction of efficiency in tlie other. 

position and see that the valves 
light correctly, then test each fixd 
resistor, and see that when it i-; 
unscrewed the valve goes out. N"ext 
strap the three high-tension positive 
terminals together, and connect 
the H.T. battery to the set, starting 
first with a small voltage of i.h~ 
order of 6 volts. 'With the vah·es 
turned on just touch the wan<lcr 
plug against the socket of the H. T. 

The neutralising condenser (Ca of Fig. 1) is that seen at the near end of the 
baseboard in this view. 

20 
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battery and note whether . the 
brilliance of the valves remains the 
same. If so, a higher voltage may 
be tried, and so progressively until 
the full working voltage is applied. 

Aerial Reception 
Everything being in order, the 

set may now ·be tested on the aerial, 
and the correct working voltages 
applied to the various valves. 
Where the 5-volt •Z5 amp type 
of valve is being employed, a suit­
able H.T. value for the high-fre­
quency valve will be in the neigh­
bourhood of 6o volts. For the 
detector valve. if of the D.E.5b 
type Ioo volts may be used, and 
for the low-frequency 120 volts 
will be suitable. With -o6 valves 

at zero, and the local station tuned ' 
in. It will probably be found that 
the two dials on the tuning con­
densers do not read quite the same, 
the right-hand one being about 4 or 
5 degrees less than the left hand one. 
The writer finds it convenient 
to set these dials so that both read 
approximately the same, this ad­
fustment being quite satisfactory 
over the greater part of the range 
covered by the tuning condensers. 

Adjusting Reaction 
The high-frequency· valve should 

now .be turned· out by means of the 
fixed resistor, and reaction in­
creased by means of condenser C 5 
untilthe point at whichthe detector 
goes into osdllation is found. The 

This photograph shows clearly the arrangement of the 
components and the wiring. 

a somewhat higher voltage is 
required on the high-frequency 
side, this being in the neighbourhood 
of 90 volts. 

About 6o volts will be correct 
for the detector, or if this is of the 
D.E.3b type, a higher voltage in 
the neighbourhood of roo volts will 
be found advisable. The low­
frequency .valve may have roo or 
rzo volts applied according to the 
maker's rating. A suitable value 
of grid bias for the L.F. valve to 
start off with will be about 6 volts, 
and this may be adjusted accurately 
when actually receiving. 

Telephones or Loud-speaker 
It will be noticed that no pro­

vision has been made for switching 
out the low-frequency valve, but 
this may be included if required 
by the constructor. The local 
station may be received on a loud­
speaker, and for other trans-· 
missions which are not strong 
enough to operate this instrt~ment, 
telephones may be ct>rinected in its 
place. 

For preliminary searching the 
neutralising condenser may be set 

high-frequency valve is now 
switched on again, and the neutra­
lising condenser adjusted until the 
set goes into oscillation at the same 
setting of the reaction condenser as 
before, 

Transformer Ratios 
Having tuned in the local station 

on the loud-speaker, the grid battery 
may now be adjusted, after which 
various transformer ratios can be 
tried to see which gives, not only 
the best amplification, bnt also the 
best quality. When using a valve 
of the type specially designed for 
resistance - capacity amplification 
for the detector (this being a high 
impedance valve) the best results 
obtained were found to be either 
with a 3 to .r ratio or a 4•5 to l 
ratio, the connections employed 
being Po and Pz, with So and Sz, or 
Pr and Pz, with So and Sz; the 
second of these connections will 
probably be found suitable for 
use with a number of valves. 

Distant Stations 
These connections and adjust­

ments having been satisfactorily 
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completed, the telephones may now 
be connected to the output ter­
minals on the set, and distant 
stations searched for. It will be 
found that the adjustment of the 
condenser C 3 is exceedingly critical 
for maximum signal strength (much 
more so than c.). while for stations 
above 350 metres, the aerial should 
be connected to the first tap ; and 
for stations above this wavelength, 
the second tap will be found best. 
Having tuned in one or two distant 
stations and acquired a little experi­
ence in handling this receiver, the 
effect may next be tried of altering 
the high- tension voltage applied 
to the high-frequency and detector 
valves, together with suitable ad­
justment of the variable grid leak 
for the detector. It will be found 
that the best results a.:Fe obtainable 
at a certain value, and once found 
this may be left Bet .. 

Setting the Grid Leak 
It should be noted, however, that 

the value of grid leak required for 
best results on the local station 
will not necessarily be the same for 
distant reception. It has been the 
writer's experience with distant 
reception that a higher value of 
grid leak will give better results, 
but if this is employed on strong 
signals such as those obtained 
from the local station, the purity 
of reproduction is not so good as 
that obtained with a lower value. 

Valves Used 
Various types of valves have been 

tried in. this receiver, ineluding 
bright emitters, and in no case has 
any difficulty been experienced in 
making the preliminary adjustments 
to the set, or in tuning in distant 
stations. The maximum output 
has been obtained with the s-volt 
•2.5 ampere power ·valve, but the 
results obtained with other types 
fell very tittle below those given by 
the former. 

Elstree Test' Report 
The set was tested by the 

Elstree Laboratories, who stated that 
Nottingham·, London, Manchester, 
Bournemouth, Rome, Newcastle 
and Bittningham were received on 
the loud-speaker. Various other 
relay and ·con:tinental stations were 
heard in the telephones. There. was 
a slight trace of London when re­
ceiving Manchester, but on Bourne­
mouth there was no trace of London 
at all. Cardiff could be received 
while London was working, but 
with some interference from the 
latter. The set wa<s found to be 
simple to handle and its general 
ability extremely good. 

.;,: • 
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HIGH-FREQUENCY 
PORTABLE 

AMPLIFICATION 
RECEIVERS 

IN 

PORTABLE receivers _may be of 
two principal kinds. The 
more common kind is that 

in which provision is made for 
operating a small loud-speaker 
which may or may not be built i~ 
to the make-up of the whole 
receiver, while the second kind is 
that in which telephones are. em­
ployed. While the provision of loud­
speaker signals is very desirable, 
the second type should not be 
neglected. ~or one thing, the 
telephone set IS of necessity con­
siderably more portable than one 

By ]. H. REYNER, 
B.Sc. (Hons.), 

A.M.I.E.E. 

Who describes how maxi= 
mum volume may. be 
obta-ined from few valves 

and a frame aerial. 

a frame· aerial of 2 ft. side having 
about 10 turns would, theoretically, 
give a signal strength less than 
that which could be obtained on a 
single vertical wire r ft. in height. 
It is obvious, therefore, since 
the height of the frame is greater 
than this, that the instrument 
itself must act to a cons:derable. 
extent as an aerial, and as has 
previously been pointed out in 
these columns this accounts for a 
good deal of the lack of directional 
effect which often occurs with a 
frame aerial. 

able results can be obtained with 
a straightforward detector valve 
employing a smooth form of re­
action control, but the signal 
strength on such an arrangement 
is usually too weak to afford any 
pleasure to the hearer. If tiF·re­
fore an extra valve is to be cm­
ploy€d, then this is essentially a 
case where a high-frequency stage 
is of advantage. 

In a portable set it is obviously 
desirable that the high-frequency 
amplification employed shall be as 
efficient as possible. The question 

designed to oper­
ate a loud-speaker 
owing to the fact 
that transformers, 
extra valves, and 
extra battery ca­
pacity ar~ re­
quired, while the 
expense of the 
loud-speaker arti­
cle -may exclude 
its use in certain 
cases. 

•""'""'"''''''"'"""'"''"'"'"""''"'"•''"''' .. '''''"""''''''"''''''''""' .. "''''"'''""''"'""""'"'n<r•••••n"'''"'"'~"'' ""'~'"'''''''''''''''"' 
is, therefore, how 
we may best ob­
tain the efficiency 
which has been 
produced in some 
of themorerecent 
receivers without 
the b u 1 k i n e s s 
which is usually 
a necessary ac­
companiment. 
Fortunately one 
stage of high­
frequency ampli­
fication is fairly 
easily achieved. 

High - Frequency 
Amplification 

Desirable 

fRAME 
AERIAL 

Selectivity Not 
Essential 

In either case, 
however, a stage 
of high-frequency 
amplification is 
desirable, and it 
will be interesting 
to discuss some 

Fig. 1.- A straightforward but very satisfactory cir.::uit 
employing a centre-tapped tuned anode arrangement. ThG 
neutralising condenser may be used to pr.)vide a reaction 

Selectivity is a 
consideration 
which does not 
seriously concen1 

of the methcds 
whereby this may be achieved. 
Any portable receiver is usually 
operated either on a frame aerial 
or a small temporary aerial slung 
between a couple of trees or 
something of the kind. In the case 
where a frame amal is employed, 
the necessity for high-frequency 
amplification is even more marked. 
Utilis€d on broadcast wavelengths 

effect. 

H.F. Preferable to L.F. 
Even allowing, however, for the 

aerial effect, it is obvious that the 
total signals picked up must be 
zo to 30 times as sinall as those 
picked up on the average roo ft. 
aerial, so that the necessity for a 
certain amount of high-frequency 
amplification is immediately ob­
vious. It is true that quite remark-

22 

us, because the 
receiver is usually 

only intended to pick up the local 
station, and the efficiency, there­
fore, is the more important con­
sideration. In such circumstances 
as these the tuned-anode arrange­
ment is one of the best. It has the 
virtue of simplicity, and some 
recent tests which were carried out 
by myself indicated that the signal 
strength obtainable with a suitably 
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arran,ged tuned-anode system was 
at least equal to the best obta.io.able 
with any other system. and wa.s 
definitely superior t<> ~any other 
arrangements tried. 

A Sitnple Circuit 
The drcuit shown in Fig. 1 is a 

.satisfactory type of circuit. Here 
the frame is tuned to the incoming 
signal, a small loading coil being 

that there is n.o appreciable mag­
netic coupling between the grid 
an:d anode circuits of the high­
frequen-cy valve. 

To obtain thls the coils mav be 
placed at right angles to each other, 
and they should not be placed tc<> 
far apart. This may seem peculiar, 
but as the coils are moved fart~r 
and farther apart the magnetic 
coupLing falls off very rapidly 

llllllflll11'1fl'fll'fWIIIIIIIIIIIIIfiWII111111fiiWIIIII111f111111111fllllll'fi"'II'JI5 .. 111111:1'11011.,.1111111~1111111111111oo;wunu'fllll'lflllllllltoiii'"IHIJ 

,.------:~ HI+ 

,£e----. 

....... ~--------' ... l.I+ 

~-----------+----._--------------~LI-

Fig. 2.-This modification of flg. 1 enab1es a sma11 aerial to be 
used instead of t'he frame when desired. The aerial 1ead is 

ta'ken to the centre tap of L 1• 
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in circuit in series with the frame if 
necessaTy, while the an<>de circuit 
of the valve contains a split -eoil 
utilising tbe centre-tapped twled 
anode arrangement. The high 
tension. battery connection is taken 
to the centre point of the winding, 
and the remote end of the coil 
ronne.cted thmugh a neutralising 
conden,ser back to the grid of the 
first valve. This arrangement may 
be employed to provide reacti,on 
by suitably over- or under­
neutralising the high-frequency 
valve, and if the set is to be used 
on a small aerial or frame the 
risk of re-radiation will of course 
be practical1y negligible. 

Usin~ a Small Aerial 

but the capacity coupling between 
the circuits still remains, and it is 
quite possible for very peculiar 
results .to be obtained. 

The Plug-in Transformer Method 
Another type of circuit which 

may be Employed is that employing 

should be tight coupled, and if 
this is done there is little to choose 
between the two arrangemeuts. 
In order to neutralise this circuit, 
the "grid winding of the receiver 
must be centre-tapped. This 
demands the use of either a centre­
tapped frame, in which case no 
loading coil can be employed, as 
otherwise the symmetry will be 
destroyed, or alternatively the 
frame and the loading coil may be 
made appmximately equal in in­
ductance, and a centre tapping taken 
from a junction between the two. 
Neither of these methods, however, 
is as satisfacfiory cts the split-anode 
arrangement, altnough they ooukl 
be used with a little bit of ex­
periment. 
One Tuning Control Sometim-es 

Advantageo~ 

The disadvantage of the methods 
described so far has been that 
two tuned circuits have been neces­
sary. It is sometimes desirable 
to employ only one control. In 
such a .case one of the various 
makes of aperiodic high-freqi1ency 
transformers may be employed. 
These transformers are so designed 
that they give a more or less 
uniform amplification over a band 
of frequencies, and can thus be 
used without the nece.>sity for 
tuning either of the windings. 
Such arrangements, however, suffer 
from the disadvantage that the 
signal strength is by no means as 

If the set is to be used on a small 
aerial instead of a frame, then, the 
circuit becomes slightly modified, 
and the arrangement shown in Fig. 
2 is s·~ designed so that the set can, 
be used either on a frame or a small 
aerial at will. The strap is con­
nected across the frame terminals 
when the aerial is in use. For the 
anode coil, one of the various 
makes of centre-tapped plug-in 
coils may be employed, or the 
Dimic coil made by Messrs. 
McMichael will give very satis­
factory results. In order that the 
circuit may be th<:lroughly under 
control, it is necessary to ensure 

i=ig. 3.-This form of circuit has the advan"age that only one 
tuning condenser is required. 
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an, ordinary plug-in transformer 
having either a tuned primary or 
tuned secondary winding as desired. 
lf strength is the first consideration, 
as it is in this case, the two winding;; 

great as that which can be obtained 
from a tuned stage of high-fre­
quency amplification, and this drop 
in signal strength is the price paid 
for the simplification of control. 
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An Anode-Input Circuit 
The alten1ative is to use some 

form of anode-input circuit, and 
so to obtain only one tuned c~;mtrol 
in the anode circuit of the valve 
in question. A circuit employing 
an arrangement such as this is 
shown in Fig. 3· Here we h~ ·.-e 
the frame aerial with a sui;,,bJe 
loading coil in the anode c::-cuit 
of the valve. 

The coil!'! L 1 and L 2 are variably 
coupled and may be ordinary 
plug-in coils of suitable size-say, 
50 ·or 75· This C<'u·-!ing transfers 
the energy back to the gr:d circuit 
of the valve \. 1 which causes 
fluctuations of th0 anode potential, 
and these in t um cause variations 
of the gr:d p>tential of V 2 • By 
incre>lsing tl1e coupling betw-een 
L 1 and L 2 continuous oscillations 
may be produced so that a reaction 
effect is obtainable by this means. 

Reftexing 
Refiexing is another device which 

may satisfactorily be employed in 
portable receivers, because many 
of the disadvantages which usually 
attend reflex circuits are either 
not important or can be endured in 
the case of a portable set because 
of the saving in valves. As has 
previously been stated, the principal 
object of a portable receiver is to 
obtain the maximum signal streng~·h 
with the given number of valves. 
One s'mple type of reflex is tint 
shown in Fig. 4· This ;s of the 

found that the crystal damping 
is sufficient to prevent the circuit 
from oscillating uncontrollably, so 
that no neutralising arrangement 
has been shown in this case. 

Since the centre-tapped coil has 
been employed in the anode circuit, 
however, there is no reason what­
ever why a neutralising adjustment 

and which has been giving satis­
factory results ever since on a 
small single valve portable set, .is 
that shown in Fig. 5· Here a 
species of anode-input circuit is 
employed, so that only one tuning 
control is obtained together with 
a form of Reinartz reaction (con­
trolled by the •0001 condenser c.) 

························· .. ···- ................................... ~---~--------·····-- -----------··-···-·········· ---------------------------

FRAME 

AERIAL 

Fig. 4.-Excellent results can frequently be obtained with 
reflex circuits of a simple nature. The above circuit is a 

good type to try. 

should not be incorporated if it 
is found necessary. ln such a case 
it would be connected from the 
remote end of the tuned anode coil 
back to the grid of the previous 
valve, and such a connection of 
course has the advantage that it 
mly be utilised, probably in this 

while a crystal detector is employed 
for rectification. A choke is em­
ployed instead of a transformer. 
This arrangement gave satisfactory 
telephone signals, at distances of 
zomilesfrom the local station, while 
of course the addition of one note 
magnifier would give signals strong 
enough to work a small loud­
speaker. 

Conclusion 

Fig. 5.-A well-tried circuit employed by the author, which 
has b2en found to give very satisfactory results. 

The methods which have been 
given in this article are intended 
merely to indicate some of the 
methods which may be employed 
in order to obtain satisfactory 
amplification at high frequencies. 
On the whole the apparatus re­
quired for high-frequency amplifica­
tion is lighter in weight than for 
low-frequency, and in addition the 
ampliiication before detection is 
definitely better in such cases as 
this where the initial inpn.t is 
extremely small. It will generally 
be found, therefore, that one stage 
of high-frequency amplification pays 
in a portable set, and the various 
circuits outlined in this brief article 
will give food for thought for tl10se 
who are tuming their attention at 
this time to the design of portable 
apparatus. 

usual conventional type, the high­
frequency ~nd low-frequency com­
ponents bemg separated out as far 
as possible. A crystal detector 
has been shown in this particular 
circuit, because the saving of a 
yalve is a distinct advantage, and 
m such cases it will usually be 

case by over - neutralising, to pro­
duce the required reaction effect 
Qn the reflex valve, and so increase 
the signal strength in a convenient 
manner. 

A Well-tried Reflex Circuit 
A further type of reflex circuit, 

which I employed some years ago 

24 

THE "ELSTREE SIX" 
See Page 3 
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N the 30th April during a lecture 

on " Modern Developments in 
Broadca~t. Reception ·: which I 
'has pnv1leged to g~.ve at a 
meeting arranged . by the Brad­
ford Radio Society, I had an 
opportunity of demonstrating The 

" Elstree Six," full constructior al details of which 
appear elsewhere in this issue. 

Although within 200 yards of the local station 
it was possible to cut out that dat:.ort with a two 
d('g'ree movement of the four dials and receive 
dh;tant transmifsions, a fact which speaks volumes 
for the selectivity of the "et. 

Great interest was aroused by this demonstration 
of a Radio Press set in the north midlands before 
publication, and the questions asked and the 
information sought were indicative of the keenness 
and enthusiasm of the w1reless amateur in that 
district. 

USING the call sign RAW, a new broadcasting 
station is carrying out transmissions at 
Tnapse, in Russia. The power is 4 kilo­

watts, and it is understood that the wavelength 
is 1200 metres. 

I RECENTLY had an opoortunity of examining a 
piece of apparatus which provides an improved 
means for charging accumulators, provisional 

patents for which have been granted to Messr~. 
Pollock and Newby. Some test figures showed 
that whereas by the usual method the cost for 
current consumption in the case of three batteries 
(ro, 50 and So ampere-hour continuous rating) 
was a certain figure, with this new method 
a ~aving of £22 10s. is effected (cost per unit 
taken as 3d.). 

Each battery receives its correct charge at 
the proper rate, while the arrangement is quick 
and simple in operation and merits careful con­
sideration by those interested in the problem of 
accumulator charging. 

From my 
Notebook 

by 

H. J. BARTON-CHAPPLE, 

Wh.Sch., B.Sc. (Hons~ ), A.C:G.I., D.I.C., A.M.I.E.E. 

T HE U.S.A. Government estimates place the 
number of wireless receivers now in 
American homes at above s,ooo,ooo. 

That marks a notable increase since the past 
year, but 1926 ~eems sure to surpass even the 
remarkable record of 1925. Perhaps the two 
greatest fields for the development of radio 
this year,· however, are its use on the farm and 
for educational purpo~es, and the special service 
to farmers is proving of far-reaching importance. 

_ i$f m l*f 

T HE studio of the new broadcasting station 
WJAZis located on the twenty-third floor of 
the new Strauss Building, CLe<'bo, and is the 

onlyoneofitskindin theworld. This dation has 
abandoned completely the usual hta vy drapenes 
prevalent in most studios, and with the help of 
acoustic and electrical experts, WJAZ has over­
come all obstacles of echo and has accom­
pli,herl the one remaining necessity-local colour 
and atmosphere. 

The studio proper gives the effect of a sunken 
garden surrounded .by a massive wall.while grilled 
openings, and large gattways overlook vast 
areas of country btyond,. an illusion brought 
about by scenery. Automatically controlled 
lighting apparatus is placed ~cientifically to 
produce certain effects, with- the hope tb.a t the 
flood-lights of various colours, fade-ins and fadc­
outs, sunri£e, sunfet and moonlight will inspire 
the artists to greater effort~. 

The WJAZ station now being' erected thirty 
miles outside Chicago will be operated by remote 
control from the studio in Chicago. 

m m m 
WHEN looking for poss1ble faults m a 

receiving set as the outcome of faulty 
signal reception, It is imperative to bear 

in mind that even the most unlikely places 
are worthy of examinatwn. This fact was 
brought home to me very forcibly at a recent 
demonstration, as on tuning in the local station 
and switching over from telephones to a 
large Amplion loud-speaker the volume was 
reduced and the w.:ak reproduction appeared 
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" tinny.'' I spent a worrying half-hour examining 
all the connections, which by the way had 
weathered an adventurous motor and railway 
journey remarkably well, only two joints beim.g 
defective. I obtained anothersrmila:t:loud-speaker 
and found the reproduction and volume o( soulild 
all that could be desired. Attention was it:!l­
mediiately turned to t1J.e original loud-speaker, 
and the diaphragm. medran:ism was withdrawn 
from the horn for replacement. 

Imagine my astonishment and feelings when 
it was discovered that 
the cork was stiil firmly 
in position in the hole 
leading to the horn 
opening, the loud-speaker 
having been delivered 
direct from stock. The 
remedy was obvious and 
the moral forcibly im­
pressed on my mind. 

~- ~- it 

A CERTAfN amount 
of attention ha:s 
been turned recently 

to an invention of an 
Austrian engineer named 
Emile Mark, who is. 
stated to have devised a 
special process whereby 
secrecy is ensured for 
wireless communications. 
Of course, details of the 
invention have not yet 
been disclosed, but it is 
understood that th.e pro­
cess involves variation 
of the transmitting sta­
tion's wavelength at a 
very rapid speed, amount­
ing to severai thousand 
changes per second. 

of the lar~ outposts, but the majority are being 
fitted with tl!wee-valve sets. -

There is pet"haps no otlaer calling which in­
volves so moch isolation fr0m. civilisation, and the 
instal-lation 0f wirel'e55- will put these men in touch 
with the ou~ W"(l)t'M 

• 
OUR e:B~ 01ve:r the ~- Pon-d are 

r:mitltilmg a ~what , e-xtensive use of 
'" fua,Jm!1t:l!e:!!5- pr m :&!m l!ll iilament rheostats f~r 

~the cwn:mt 
]JalSsOO U6 the· valves from 
~ LT., S«lJl!!.q;:ce. This 
dle'rice, wlbid Vlllten takes 
1tBre- :llmrm off a s'm:iill earl· 
~ :JffilttW :iJ:Jm1IQ. dlipE 
~-ii:mnlar w the grid .leak 
~trl.s", is. reaJly of 
relatively simple , cen­
struction. 

It c~1;1sists primarily 
of a piece ofVIl'i;re mounted 
inside a glass tube filled 
with . hydrogen. The 
wh-e chOsen for the pur· 
pose has a high tempera­
ture coeffi~ient, i.e., its 
resistance has aco:mpara­
tivelylarge variation with 
temperature. Thus small 
variations in current are 
accompanied by corre­
sponding variations in 
resistance which tend to 
compensate for small 
variations in applied vol­
tage. giving what may be 
termed a ballasting effect. 

These barretta-s (or 
ampcrites) must thus be 
chosen according to the 
type of valve employed, 
and hence their a ppli­
cation in this country 
is somewhat limited 
owing to the wide range 
of frlament currents. 

Any scheme which will 
enable wireless inter­
course to take place 
secretly will be of far­
reaching importance, and 
the results of devdop­
ments on these lines are 
eagerty awaited by all 
interested in wireless m 
the slightest degree. -

~ m m 
T HAT splendid body 

of men, the Royal 
Canadian Mounted 

Police, who patrol the 

Experiments in tele-photography have 
recently been conducted between London 
and New York. In the example seen 
above it ~s interesting to compare the 
original photograph (tqp) with the 
"photo-radiogram" as received in New 

T HE recent strike 
has demonstrated 
very forcibly that 

the position occupied by 
wireless amongst the 
amenities of mechanical 
and electrical civilisation 
is of extreme importance 

great open spaces of the far North- \'Vest, and even 
the Arctic areas further north, has again been 
brought before the public eye through the recent 
announcement that the Canadian Government 
is equipping outlying stations with w~rele's 
receiving apparatus. 

The receiving sets vary in type, seven-valve 
super-heterodyne sets being imtailed at ~mne 

York. 

and leaves no shadow of doobt in the mind of 
the far-seeing individual that its future proba· 
bilitics and possibilities are unbounded. 

We shall, in a few years to come, 1€ reaping the 
b~net!t of the scientist's investigations into the 
subject of television, and this will whet our appe­
ti lcs for a realisation of that time when electrical 
powc-r is transmitted w.ithoutany tangible medium. 
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of the valve by means of the L.F. 
transformer T 1 T 2, of which the 
secondary winding is in the aerial 
circuit. A n,umber of refinements 
are present, such as neutralising 
the valve capacity, and separating 
the radio- and audio-frequency 
currents, but these do not materially 
affect the experiments and will not 
be discussed here. 

The reflex receiver used was of the type employing a 
single valve and a crystal rectifier. 

A "Hi!;th- Pass " Filter 
An obvious solution of the diffi­

culty is to employ some filter 
arrangement which, whilst allowing 
the radio-frequency currents to 
enter the receiver, will effectively 
block the passage of currents at 
audio-frequency, under which latter 
category is placed the hum from 
the mains. The arrangement 
employed is a "high-pass " filter 

T HE installation of alternating 
current electric lighting and 
power into the house often 

proves a somewhat mixed blessing 
to the keen broadcast listener. 
In some cases A.C. hum is picked 
up by induction to such an extent 
that signals are drowned, whilst 
in others the background is ren­
dered noisy, marring any pleasure 
in DX work. Reflex receivers in.._ 
particular are prone to · behave 
in this manner, and in this article 
it is proposed to give an account 
of som.:- experiments in eliminating 
these effects, which I have recently 
carri;.d out. 

A Serious Drawback 
Where an outside aerial and 

earth system is employed the 
interference may be a negligible 
quantity, but if an inside aerial is 
used it is almost bound to nm 
close to power or lighting wiring, 
thus picking np, hy induction, 
an appr.cciahle hum. To fiat­
dwellers who desire to utilise the 
house lighting system in place of 
an aerial it is often found that the 
hum is so pronounced in nature as 
to rlrown all signals completely. 

This is a very serious drawback, 
as the large amount of electric 
wiring in blocks of flats often 
furnishes a more effective aerial 
than any other which can be erected. 
An arrangement which will allow 
this wiring to be used will there-

fore prove a boon to listeners so 
situated. 

The Receiver Used 
Since reflex receivers are often 

more prone· to pick up hum 
from A.C. mains than are straight 
sets, I used a set of tbe former .......................................................................................................................................... 

.,.. E 
Fig. 1.-The theoretical circuit of the receiver used in 

the author's investigations on A.C. hum. 

type during my experiments. The 
theoretical circuit is given in Fig. I, 

from which it will be ohser;ved 
that the valve V 1 acts in a dual 
capacity, the rectified currents from 
the crystal detector circuit being 
fed back into the grid circuit 
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as indicated in Fig. 2. A .number 
of condensers and inductances (or 
chokes) are connected as shown, 
and by suitably adjusting the values 
it can be arranged that the filter 
will cut out all f-:-equencies below 
a certain value. This is due to 

• 
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the fact that the condensers~ which .are eoilriected. in 'se'ries, .are inade 
Of suitably capacity to allow the 
desired radio frequencies to pass 
through them, whilst to audio 
frequencies their impedance is very 
high. 

· The inductances, on the other 
hand, have a value such that they 
effectively prevent the higher fre­
quencies from · passing but act 
as a comparatively low impedance 
to audio frequencies. It follows 
therefore that if both audio- and 
radio-frequency voltages are applied 

Fig. 2.-By suitably con­
necting a number of chokes 
and condensers it is possi­
b~e to cut out frequencies 

below a certain value. _ .......... ~ ............................................................... · ...................... . 
across the input terminals then an 
almost pure radio-frequency voltage 
will be available across the output 
terminals. 

Simplifying the Arrangement 

The arrangement indicated above 
is a somewhat complicated one, 
and would probably result in a 
considerable reduction in the 
strength of the desired transmission, 
A simpler system must therefore 
be found if it is to be of use to the 
listener. 

Practical Experiments 
As electric light is not installed 

in my own house the receiver was 
taken to a friend's house in a small 
village about 12 miles south-east 
of zLO. This house is wired for 
electric light, the alternating supply 
being at 220 volts and the periodicity 
so cycles per sec. The set was 
tried first on a small outside aerial 
in conjunction with an ordinary 
buried earth. The hum from the 
mains was not very pronounced, 
being audible only during silent 
periods of the programme and then 
not to an extent to be particularly 
irritating unless one wished to 
search for weak transmissions. On 
telephones the signals from 2LO 
were too strong to be comfortable. 

House Wiring as the Aerial 
The next step taken was to 

obtain a really serious hum, and 
this was done very effectively by 
employing the house lighting 
wiring as an aerial. A defective 
electric lamp was secured and the 
glass smashed to expose the two 
lf'ad-in wires. One of these wires 

was cut off snor:t agttinst t:p.e. stem 
of. the lamp, whilst the other was 
joined to one sjde of a -oos fixed 
condenser. The free side of this 
condenser was joined to the aerial 
terminal ofthe receiver. The buried 
earth was ~etained throughout. · 

The hum obtained was at full 
loud-speaker strength and no trace 
of signals from 2LO could be heard, 
despite very careful searching . 
and the employment of a slightly 
larger aerial coil to compensate 
for the fact that the wiring of the 
house was not extensive. 
Adapting the Filter Arrangement 

A simple adaptation of the high­
pass filter arrangement indicated 
in Fig. 2 was then employed, the 
relevant part of the resulting 
circuit being as shown in Fig. 3. 
A fixed condenser of -oooi was 
connected between the lead from 
the blocking condenser C 6, which 
permits the house wiring to he 
employed for the aerial, and the 
aerial terminal of the· set, whilst 
across the aerial circuit of the 
receiver and the f1xed condenser 
C 7 was placed a radio-frequency 
choke. C 7 was deliberately made 
•oooi, since in practice condensers 
of this value are often incorporated 
in various sets and the size is 
suitable to allow radio-frequency 
currents to pass through freely 
whilst offering a very high imperl­
ance to audio-frequency currents. 

The aerial coil L 1 was, of course, 
increased in size t6 compensate 
for the insertion of the o0001 

condenser, a Gambrell B coil being 
employed. In the L 3 position 
a Gambrell ] coil was first used, 
and with it the hum from the 
mains was reduced to about the 
same orda as that originally 
obtained when using the outside 
aerial. With very careful tuning, 
signals from 2LO were obtained 
at good telephone strength. 

Effect of Coil Sizes. 
Changing the ] coil for a smaller 

coil, namely, an H. completely 
cut out the buzz from the mains, 
no noticeable difference in signal 
strength resulting. 

A Better ·Arr.angement 
So far it was consi(lered that 

the experiment was very successful, 
since from receiving a deafening 
hum and no signals, fair telephone 
signals, with .a quiet background, 
had been obtained. In an en­
deavour to improve results, how­
ever, the arrangement shown dotted 
in Fig. 3 was tried, the aerial 
coil in the set being a centre­
tapped R coil. With a J coil in 
the L" position it was found that 
the hum obtained was slightly 
less than with the original Fig. 3 
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arrangement and signal .. §t;rength 
was slightly improved. On changing 
the J for an H coil really good 
telephone strength was secured, 
there being no ti:ace of interference 
from the mains, 

Since the coils in the receiver 
were onlv suitable for the lower 
broadcasting band of wavelengths, 
no experiments in receiving sXX 
were made, but there would appear 
to be little reason why equal 
success should not be obtained 
on this wavelength, although certain 
readjustments of the sizes of L 3 

and ·c," may be necessary. 
Wiring for Loud-speakers 

In conclusion, a few remarks 
on the subject of wiring the house 
for loud-speakers, where A.C. 
mains are present, may be of 
service. When long extension 
leads are to be run to distant 
rooms the routes by which the 
leads are taken should be deter­
mined only after very careful 
experiment, si11ce serious inter­
ference from the mains may be 
experienced. The writer remem­
bers a case in which the receiver 
was installed in the conservatory, 
and it was desired to listen at the 
other side of the house. Although 

Fig. 3.-The arrangement 
adopted in adapting the 
"filter" to the existing 
reflex receiver. The dot­
ted connection is an alter­
native for use with a centre. 

tapped coil. 

reception in the conservatory was 
excellent, signals in the distant 
room were completely .drowned by 
hum. Alternative " runs " for 
the leads were tried, but although 
the trouble was minimised to a 
certain extent, listening with any 
enjoyment was impossible. Th'c 
difficulty was overcome fnaliy 
by employing lead-covered twin 
flex, the outer metallic sh,athing 
being earthed at convenient points. 
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STABILITY 
WITH 

EASE OF 
CONTROL 

A useful and economical receiver is described here, which will be 
appreciated by those who like to choose their programme from stations 
at a moderate distance, and which will be found an efficient instrument 
for use during this period, when daylight prevail~ for the greater part 

T HE conditions with regard to 
reception at this time of the 
year maybe said to be differ­

ent from those prevailing during the 
w;nter mon-ths. 

The difference may in fact have 
already been observed by listeners, 
in that distant shtions which were 
formerly easy lo receive are now 
ciihcor difficult to find or else the 
re;nlts obtained are relatively weak. 

'This effect will in most cases be 
mere pronounced in sets employing, 
say, or;e valve which is used as the 
detector, than in sets of the multi­
\?lve class, and the effect is largely 
due to the extension of the daylight 
hours, brought about by the time 
of year and the introduction of 
Summer Time. 

Play for Safety 
To make sure of receiving at this 

time of the year those stations 
which can be received upon a single 
valve reactio~l receiver during the 
long dark eve;p,in,gs of the winter 
months, it is a fairly safe conclusion 
to arrive at the fact that at least 
on·~ stage of high-frequency am­
plification is necessary. 

In my own particular locality, 
which aumittedly is not good, yet 
is, neverthel:ss, one where there 
are others besides myself, it is 
possible during the winter to listen 
with comfort to Birmingham, yet 
now that same station is hardly 
a~.dible upon. the same type of set. 

\Vhen the set employed incor­
pordes a single stage of high­
frequency amplification, however, 
rc:ccption. of stations more distant 
',han the local one becomes a more 
feasible proposition, while the de­
~and for · skill made upon the 

of the evenings. 

operator is less than is the case 
with the smaller set. 

The Present Purpose 

The object of the present set, 
therefore, was to enable the distant 
station of not too great a mileage to 
fall within the abilities of one's 
listening range, and, as may be 
gathered from the previous para­
graphs, consists of a high-frequency 

7E 

sensitivity and selectivity, the 
grc,ater the chance of " picking 
up·~ stations other than one's 
" local." 

Reaction Control 

The method of reaction control 
adopted in the present design is 
one which is becoming increasingly 

·popular, and is given !Jy means of 
a small condenser of the neutralising 

Fig. 1.-The condensers C 1 and C 2 form the main tuning 
controls, reaction being adjusted by means of C 5 • 

valve followed by a detector valve 
with reaction. 

Another point which should bear 
some consideration if it is desired 
to receive the distant stations is the 
fact that the more easy the reaction 
control, the simpler is the set to 
operate. Further, the simpler the 
set to operate without sacrificing 

type, though its purpose of course 
is not to neutralise. 

By increasing the value of the 
small condenser from its minimum 
the set may be made to oscillate 
over the full Lming range, ancl 
though the smallness of th<-" 
condenser may at first giye 
a false impression, in practice 



M 0 DE R .V TV I ~( E L E S S 

3 

I r•L 
I 
2 .. I 
I . 

~ 
EA/lTH 

F1g. 2.-Ciose attention should be paid to the panel dimen­
sions shown, if the exa,ct components specified are used. 

The constructor may obtain Blueprint No. 162a free. 

the control given leaves little to 
be desired. 

A glance at the theoretical circHit 
diat,rram will ~how the position of 
the small condenser, whereupon it 
mav be unde.rstood that its action 
is somewhat similar to the reaction 
condenser emplo~·ed in the H.eina!"tz 
circuit. 
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The Circuit of the Present Set 

1t win be uuderstood that in 
order to obtain the best from any 
set utilising high-frequency amplift­
cation, it is l~ecessary in the fust 
place to make the receiver stable ; 
that is, the circuit must be of such 
a type and' the design must be so 
thought out that the high-fre­
quency valve ·will not burst into 
self-oscillation when. the set is tuned 
to the wavelmgth of the station it 
is de'iired to receive. 

Further, siiJ;ce long distance is 
one of the main requirements of 
such a set, the question of selectivity 
must ·not be O'\terlooked, and for 
this reason tapped plug-in coils ar2 
utilised in the present case. 

As regards stability the point i~ 
easily satisfied by the present 
design, there being no tendency 
towards self-oscillation upon any ·~'r 
the broadcast wavelengths with an,. 
of the Yah-cs giYen in the paragrarh · 
deyoted to the types of Y«h-.cs to 
us~ .. 

The coil L, is of the ordinary 
centre-tapped plug-in variety tuned 
by a •ooos Yariable condenser. The 
coil L,, is a high-frequency choke .. 
L. being asimi.lar coil, both of com­
m~rcial manufacture. L, is another 
c·:entri}-tappe.d coil tuned by a •OOO) 

Yariable condenser while the vari­
able condenser m~rked C 5 in tlY~ 
diagram, is tlw r·~action condenser 
refe-rred to i11 <Ul earlier paragraph. 

Slow-motion conaensers are utilised, in order to facilitate fine tuning. Note that, in 
wiring up, the connections nearest to the panel should be fixed first. •· 
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The condenser C, is one of the 
fixed type, having a capacity of 
-ooo2, while C, and R 3 are the gr:d 
conrl<>nser and leak of -ooo3 capacity 
and 2 megohms respectively, this 
latter value being found satis­
factory for use with th.-: valves 
stated in a later paragraph. 

' 
Components and the Values 

Required 
For the guidance of intending 

builders whose practice it is to 
use the same makes of comr:onents 

~~MOb~RN WlkELESS 

satisfactory results are often ob­
tained. In designing a set of this 
OT any other type the question of 
value has, inter a[i,r., received ver] 
tlwrougll consideration both i;1 
the theoretical and practical stages 
of the design, and any departure in 
this respect may quite conceivably 
result in the fi11islwd set either not 
covering the desired wavelength 
range with a given set of coils or 
even provingunsatisfactoryin other 
respects:-

One ebonite panel measuring 12. 

"~ type" (Radio Com;nunication 
Co., Ltd.). 

Two filament resistanc:es, (>ohms 
or of a value to suit tiw Yalves 
chosen (Igranic Electric Co., Ltll.). 

One •0002 fixed condenser (\Vat­
mel Wireless, Ltd.). 

One grid condenser and leak, 
•0003 and 2 megohms respectively 
(Dubilier Condenser Co., Ltd.). 

Eight tenninals marked "Aerial," 
"Earth," "H.T. +," " H.T. - ," 
"L.'f. ·+ "I~.'f.--," ((Phones +," 
" Phones-" (Belling & Lee, Ltd.). 

Fi_::. 3.-This diagram should be studied while the wiring is being carried out. Blue­
print No. 162b is obtainable free. 

utilisfd by the designer, ·the follow­
ing list includes the names of the 
manufacturers or their trade marks, 
though it must be understood, of 
course, that other suit<lble makes 
may be chosen from those adver­
tised in the advertisement pages of 
this joumal. 

Where values are given it is as 
well that builders be wan1,ed not to 
depart from the figures stated, for 
ii ·s hy such departures that un-

ins. by ro ins. by l in. (Trelleborg). 
One cabinet, tray type, to take 

panel (Cameo). 

TwC> variable condensers each of 
•OOO'j capacity, slow motion. type 
(Eadio Instrnmcnts, Ltd.). 

Two coil sockets for panel mount­
ing (EacLo Instnmvnts, Lt<l.). 

Tw•J r:1rlio-frcqnency chokes 
(T.is:c;cn, Ltd.). 

One " 1nicron1etcr " condenser, 

JI 

Two valve holders for paml 
mounting, or alternati\Tiy eight 
valve legs for separate mounting 
direct upon the panel. 

rz ins. of rubber cover2rl fic:.;:ible 
w1re. 

Quality No. 16 " Glazit.; " con­
necting wire. 

Two U-shaped solde-r;ng i.c>g~. 

The Panel 

It will be noted fro:n th' p~10to-
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junction with the practical wiring 
diagram will aiel greatly in simpli­
fying the work to be undertaken. 

It will be seen that certain of the 
wires are nearer to the panel than 
others, and these connections should 
be the first to receive the attention 
of the constructor. The connec­
tions which. form the lighting circuit 
should, as an example, be the first 
to be soldered, followed bv the grid 
circuit leads for both val,;es. -

The arrange'ment of the components should be carefully 
followed in order to allow ample clearance between them. 

When connecting the variablE 
condensers it should be remem­
bered that in the case of C 1 the 
moving vanes are connected to the 
aerial terminal, while in the case of 
C 2 the moving vanes are connected 
to the reaction condenser, thus 
complying with the golden rule that 
the fixed vanes are connected to 
the grid of the valve in each incli­
vid ual case. In this particular 
instance the point is not of great 
ithportanc.e, but since in most other 
receivers the point is an important 
one it is good practice to comply 
with the standard whether it applies 
to this present receiver or not. 

Valves and H.T. 

graphs that the arrangement of the 
present set is that of a horizontal 
panel, thus allowing all the com­
pQ.nents to be m01mted thereon. 
The reason for adopting thi,: type 
of panel is that for the circuit used 
the " flat-topped " set gives a 
simpler wiring proposition with easy 
accessibility to the centr.'!-tapped 
coils and their tapping points. 

\Vhen preparing the panel for 
drilling the dimensions given in 
tne> drawing illustrating the layout 
~honk! be strictlv adhered to. This 
instruction is, of cour~. somewhat 
governed by the makes of com­
ponents chosen, but notwithstand­
ing this fact the positions o£ the 
two coils L 1 and L, should not be 
altered in any way. 

The positions given allow any 
make of suitable receiving valve to 
be inserted without fouling and a.t 
the same time permit either Lissen 
or Gambrell centre- tapped coils to 
be used.. 

The two Yariahle condensers are 
convenientlv situated along the 
front of the set, with the reaction 
condenser immediately behind anrl 
mid-way between these two, gi\"ing 
therefore plenty of freedom for 
operation. The terminals for the 
batterv connections are placed 
along 'the back edge of the set so 
that the leads to these from the 
batteri.e$ are out of the way ami 
practically out oi sight. The flex­
ible leads for making connection 
to the centre-tapped coils are 
brought through holes, drilled near 

to the actual sockets which hold 
these accessories. 

Method of Wiring Up 

A careful examination of the 
photographs will indicate how the 
wiring is carried out, and thesP 
illustrations if examined in con-

Experiment seems to indicate 
that a good general value for the 
H.T. voltage is 6o volts, this valuE 
being used with the following re­
presentative valves. The vah·e;. 
named may be taken as representa­
tive of types which may be used 
in either the H.F. or detector 
sockets :-D.E.s, D.E.sb., D.F.A. r 

The tags on the flex leads are used for making connection 
to the centre tappings of the tuning coils. Note that 

these latter are placed mutually at right angles. 
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D.F.A.4, P.:VI.4, B.4, Cossor P2, 
general purpose valves and so on. 

f ncreasing the high-tension vol­
tage aboye the value just gi,·en does 
not affect the sensitivity of the 
receiver to any appreciable extent. 
therefore, for reasons of economv. 
()Q volts may he considered as h.·ing. 
an ample \'alue. 

Testing the Set 
After having fully satisf1ed one­

self that the wiring is in accord­
ance with the connections giye11 
in the practical wiring cl iagra m. 
insert the valves and coils, makiqg 
the flexible connections to these 
latter, and turn the filament rt"Sis­
tances to the" off "position. \Yith 
this d~'ne, connect a suitable LT. 
voltage across. the L.T. termill'lls, 
'\Yhen by slowly turning the filam~nt 
resistan.ces the valves should light. 

broadcast band L 1 and I., should 
each be a Ko. <)o centre-tapped coil 
or else a Gilm hrf'll C centre-tappet! 

. coiL For the reception of .5XX or 
H.adio-Paris tlwn L 1 and r., should 
he two l\:o. 250 centre-tapped coils, 
or if Gambrell coils are us<>d the.·\• 
should be centre-tapped F coils 
V\ ith correct coils inserted the 
reaction condenser should be set 
to its minimum s<>tting before 
switching on the valves, whereupon 

· the operation of tuning may he 
commenced without fear of causing 
interference to otiJ>r list<>nE·rs. 

Ope~tin~ the Receiver 
\Vith the valves lighted to a suit­

able degree of brilliance and two 
suitable coils inserted, with the 

. Jiexible connections made to the 
centre taps, turn both condenser~ 
to their zero reading, wh0n h~-

Neat wiring will conduce to greater efficiency of the 
flnished receiver. 

their brilliancy being goven1e<1 by 
the positions of the arms of the 
rheostats. 

The accumulator should now be 
removed from the L.T. te'nninals 
and, as a test of the H.T. circuit 
wiring, should be connected to the· 
H.T. terminals, whereupon the 
Yalves should not light irrespective 
of the positions of the arms of the 
rheostats. 

·Upon this point being found to be 
satisfactorv cor\nect the accumu­
lator agaiTI' to its proper terminals, 
arid connect the aerial, eartl1, H.T. 
and telephones. 

Coils to Use 
For the reception of stations 

using wave-lengths within the 

increasing U1e reading of C, to 
Io degrees and slowly increasing C 2 

from o degrees· to 10 degrees or 
more, a slight breathing sound willlw 
heard in the telephones at one 
definite position. This slight sound 
is an indication that the two circuits 
L 1 C 1 and L 1 C 2 are in tune, an.d 
upon advancing C 1 a further ro 
degrees and followins up with a 
further adjustment of C, this sound 
will again be ''picked up." Pro­
ceed ir. this way advancing C 1 10 

degrees at a time and adjusting C, 
so that the two circuits are in tune, 
when it will be found that hv moY­
in,g C, and C 2 each at a clefinite 
relative speed, the two circuits 
L 1 C, and L 2 C 2 may be kept in tune 
tlJroughout the whole tuning range. 
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Reaction Adjustments 

lf the coils in us<' during this 
test are as giYen, proceeding in 
this wav will soon result in either 
the local station or Daventry being 
" picked up " (whichever station it 
is being cletermined by the sizes of 
coils which are being used). With 
this station tuned in to its loudest, 
slowly increase the value of the 
reaction condenser, whereupon an 
increase in signal strength will be 
observed, up to a point where 
~ignals become. distorted. At this 
point the reaction condenser should 
be reduced until the distortion 
c~'ases, when the set may he said 
to be giving the loudest results 
from the local :;tation. 

Broadly speaking this com~titutes 
the method to be adopted with 
regard to tuning ancl handling the 
set generally. and upon keeping 
the two condensers turning at their 
correct relative speeds a number of 
(listant stations will quickly be 
tuned in, when their strength may 
he increased hv a slight increase in 
the value of th~ reaction condenser. 

It should 'he borne in mind that 
the value of the r<Caction condenser 
should always he reduced if at any 
time during operation it i~ intended 
to reduce the readings of C 1 and C ,, 
as should \\·e be working with tlrse 
condensers at. say 6o degrees and 
1J2 degrees for exampl<>. with the 
reaction condenser set to a maxi­
mum safe value. and then reduce 
the readings of C, and C 2 to, say 
40 degrees and 42 degrees respec­
tively, it is not at all improbable 
that the set will oscillat<> until the 
reaction condens<"r is also reduced 
m its value. 

Some further details as to opera­
tion and the reo;;ults obtained with 
this receiver will be given later. 

Elstree Test Report 
The set was tested at the Elstree 

Laboratories, who stated that the 
receiver was easy to handle and 
that the reaction control was very 
smooth. On test thesbtionsheard 
included Newc~stle, Lo.1don, 
Bournemouth, Glasgow, I{adio­
Toulouse, and Ecole Superieure. 

We published iu our April issu<' 
th.; dPscription of a set entitlt--d 
the "Compact urn Two- Valv<' 
Hecein·r." \Ve have now t:een 
informed by Messrs. The Ediswan 
E!Pctrical (:o., Ltd., that the word 
"Compactum ., is a trade mark 

··c n'gist<TPd and •·mployed by them. 
~;i Wr \Vt"re not a\\·are of this Lie~ at 

the time of publication, and we 
-1~ take this oppm tun:t.v of correcting 
,:'fr any tnisappn·hension that tnay 
;1- have arisen. 
~,· 

i· ~,;. -S~· )· ~( ?~ :;.~ jf ·\ ·. _. 

B 
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To facilitate fine adjustments, long control rods were fitted 
to the oscillator used in these experiments, the instrument 

being enclosed when in use in a screening case. 

ASHORT time ago, during 
some experiments which 
were being made with 

hi;::;h-frequency amplifiers, con­
siderable trouble was experienced 
due to unwanted coupling between 
various parts of the circuit. At 
that time ordinary straightforward 
coils were being usecl, so that the 
only way of eliminating the coup­
ling was to place the coils at some 
special angle in order to o htain a 
zero position as far as was possible. 

Minimum Coupling 
Several methods have been 

devised for obtaining this zero 
coupling effect. Where only two 
coils are employed, the problem 
is comparatively simple, and little 
difficulty is experienced in finding 
a variety of positions iu which th:: 
coupling between the two coih 
is zero, although, as will be seen 
later, the actual zero position does 
not always coincide with that 
expected. 

\Vhen three coils are employed, 
however, the problem is more 
di!ftcult. \Ve have to find posi­
tions for the coils so that the 
coupling between the first and 
second and second and third is zero, 
and also such that the coupling 
between the first and third is 
substantially zero. A very com­
mon method of doing this is that 
originally suggested by Professor 
Hazeltine, and incorporated in 
many receivers employing high­
f•·cquency stages. This consisted 
in spacing the coils at a certain 
critical angle which was in the 
neightourhood of 57 degr,~es. 

It can. be shown that as far as 
the magnetic coupling is concerned, 
any coils placed at an. angle of 
approxhnately 57 degrees to any 
other coil, in the manner as indi­
cated in Fig. I, will be in the 
position of zero coupling, irrespec­
tive of the actual distance between 
the coils. Consequently, if this 
system is adopted, then not only is 
the coupling between the adjacent 
coils zero, but also between the 
first and third and any subsequent 
coils. 

Fig. 1.-:-The Hazeltilile 
method of obtaining zero 
coupling consists in placing 
the coils at a critical angle 

to each other. 

A Practical Case 
In the particular receiver under 

consi<lPration, the several coils 
were placed approximately at the 
critical angle, an<! they had been 
so adjusted by trial that the coup­
ling between the first and second 
antl second and third coils was zero. 
The coupling between the first and 
third coils, however, was very 
marker!, anrl further experiments 
showed that no matter in what 
position the 11 rst cc)il was placed, the 
coupling between the first and third 
coils could not be r:Jucr:d to zero at 

3-J. 
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all. The coil was turned round 
at all angles, was turnerl on end, 
and in general was placed in every 
conceivable position without suc­
ceeding in reducing the coupling 
below a certain fairly strong 
minimum. 

Quite by accident the first coil 
was moved closer to the third coil, 
and it was found, somewhat sur­
prisingly, that when this was done 
it was possible to obtain a position 
of zero coupling, but outside a 
certain critical distance no such 
position could be found, whatever 
the relative angles of the two coils 
in question. This obviously is a 
m<}st important matter, and the 
question was therc·fore imrestigated 
on a definite scientific basis. 

Investigating the Question 
Two simple solenoidal coils, z1- in. 

in diameter and about z! in. long, 
were employed for th'" test. One 
coil was fixed in posit:on, and a 
small high-frequency voltage was 
introducf<l in series, from a local 
oscillator. The coil was tuned to 
the frequency of the incoming 
supply, which, it should be observed, 
was obtained from a totally screened 
oscillator to avoid a;1y po~5ible 
in,teraction from. such source. 

······················································••••J••~;••• 
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Fig. 2.-Details of the 
method adopted in the first 

experiments. 



The second coil was likewise 
tuned to the same frequency as 
the first, and was provided with a 
crystal and a pair of telephones in 
order to detect the current. By 
placing the second coil in various 
poc'>itions relative to the first, it 
was possible to ascertain the posi­
t ions of zero coupling, and so to 

plot the· curves gi\·ing the various 
zero coupling positions at different 
distann•s from the coil. 

After the preliminary investi­
ga t;ons it was Jound that the zero 
coupling positions became some­
'"hat difficult to define at distances 
of 8 in. to ro in. away from the 
frst coil. Th>s d 'stance is by no 
n1eans an cxet'Ss.vc one, 'because 
in mt1lti-vah·e receivers the third 
and first coils of the arrangement 
are often considerably further away 
than this, and .:it is with such coils 
tha l we are primarily cQllcer.ned. 

rr------, 
EXPECTED~ ) 
Z!E/110 ·P081TION I / ! . I ~ I 

V 1 /. L ____ J 
r---
1 I 

1 .-{' I /1 
y '1 

• t I 
t I 
·~--._..1 

Fig. 3.-With the cGits 1i 
inches apart, the zero coup­
ling position was that in 
which'the coils were parallel.· 

Obtaining more Definite Results 
Jn order to obtain more definite 

results, therefore, a small three­
yal\·e resistance-conple'd amplifier 
was employe<! to amplify tlw 

telephone signals. The results 
which were obtained were extrcmelv 
interesting, and furnished a ready 
explanation for the phenom:~na 
which had alreadv been obsArnc(l 
in the receiver. -

'"-'hen the coils were close lo­
gether, zero couplit~g positions were 
obtained in the po~itions as shO\\-n 
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was obtained with the coils end 
to end at a distance of rot in. 

A Point to Note 

This, of course, is remarkable 
because one would expect at first 
::;ight to have a very strong coupling 
with the coil~ end on in. a position 
like tills: It is immefliatel:.· obvious 

The layGut of the coils needs careful consid­
eration in a multi-valve receiver such as this, 
the " SpeGial Five," described in " Modern 

Wireless" for November, 1925. 
in Fig. 3, in accordance \l'ith the 
usually accepted theor.v. One 
would expect, however. th~t as 
the distances were increased. so the 
zero positions would rno1·e upwards 
alon.g the diagonal dotted lin(' 
indicated. Actuallv it was found 
that the coils de\'iated considerabh· 
from this diagonal position, an(! 
the cul'Ve ·of the z.ero positions of 
the coil moved ronnEl until at a 
distance of 7! in. between the coils 
the zero coo,pling pasi:tion was 
ohi:ail:wd w~th the coils paralleL 

The 'Critical Distalwe 
This was the 1imit of the zero 

coupling positian. At distance:; 
less· than this 'tl1e zero coupling 
positions lay on the dotted circle 
iHustnrted in Fig. 4· Outside 
this critic~l dista:nce ·Of 7! in. no 
zero positions wba'tever could be 
found, th1tS completely bearing out 
the results which ·originally g;\\·e 
rise to the inves:tigatiems. 

The effect of Teversing the second 
coil was then tried. Immedillt,:lY, 
different results were obtainccl. 
As in the first case the position.s of 
zero ·COupling when the coils "·ere 
close together were som,~wl\at as 
one would expect from i.h:ory. 
\Vhen all the various zero positions 
for different d istanc::s We're plotted. 
however. a second circle \\'as ob­
tained similar to the :tir~t. except 
that in th1s case the circle was 
rotated through qo rkgrees, as 
in Fig. ~· The limit of thi~ circh· 

that we are not getting here simpl"" 
strai3htforward coupling, beca11sc 
although the magr~etic couplin~ 
between two coils falls oil rap'<t;y 
as the distance between them is 
increased, yet there is no point at 

Fig. 4.-The zero positions 
lay on circles as shown, and 
outside a certain critical dis­
tance no position of zero 
coupling could be found. 

which the coupling is reduced to 
zero, and beyond which the coup­
ling increase~ again. \.'et, as \~- _, 
have just seen, outside this critico.l 
distance of 10]- in. the coupl;::g 
increases again. and no posih-l:t 
of zero coupling is found. 

An Explanation 

The only explanation of eh·· 
phenomena, therefore, is that ea pa­
city couphng i~ being obtainrd 
between the two coils. ::\ow tluo 
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capacity coupling will of course 
fall off as the distance between the 
coils is increased, but it is con­
ceivable that it does not fall off so 
r::p:dly as the magnetic coupling. 
Let us consider the original case. 
A zero coupling position was ob­
tained hccre when the coils were 

,----, 
I I 

I ' 

....---:;"' /. ~---' 

I 
\ / 

\ 
~ ) \. r--;: 

I . I '-· --t: __ : 

Fig. 5.-Re­
versing the 
direction of 
the second 
coil gave cir­
cles placed 
in this man-

ner. 

s de by s;de at a distance of 7~ in. 
Tn this position the magnetic 
coEpling was acting in one direction, 
;c·J:d the capacity coupling acting 
in the opposite direction, and with 
ti1c: particular arrangement of coils 
t~:ey happened to cancel each other 
w ( "-t this particular distance. 
J r · ide the criticrc.l limit the. mag­
ll' .. cic coupling prepOJ~derated, 
,. i1ik outside the capacity coupling 
~rcponderatcd. 

lt is obvious, therefore, that 
iP.crc2.sing the distance between the 
_oils will IWt produce zero coupling, 
because there will always be a 
:ertain amount of capacity coup­
ling left. The experiment indi­
:ates, of course, that tllis capacity 
:oupl!n.g is very considerable in 
::xten,t, because even when the 
coils were spaced 12 in. or 15 in,. 
apart, there was still a large pick up 
between the two. As we have 
seen., this was due almost entirely to 
capacity coupling, si1~ce the mag­
netic coupling has been. reduced 
almost to zero at a distance such 
as this. 

If we reverse the direction of 
:me of the coils, we reverse the 
m;:gnetic coupling while leaving 
the capacity coupling the same. 
Din:iously, therefore, the original 
zu·o position no longer holds, 
because in. this case the magnetic 
<.nd capacity couplings, formeriy 
in the opposite· direction, are now 
<m~isting each other, and strong 
signals will be obtained. One 
wou:d expect, therefore, to obtain a 
zero position in, the region, where the 
coupling was previously the strong­
est, and reference to the original 
pobr diagram, as we may call it, 
iiJ.dicates that this would be wheJ\ 
the coils were em:I on. Thls is 
exactly what was obtained. a zero 

position being found where the 
capacity an,d maw1etic coupling 
cancelled each other out. 

The Effect of Removing the 
Direct Connection 

It will be noticed that in these 
previous experiments the two 
earthed ends of the coils wen; 
defii~itely conn.ected together. This 
was done because in the majority 
of circuits employed in wirelc:os 
receivers there is a dc·Jinite con­
nection existing, either direct or 
through the battery, between the 
earthed ends of the tuned circuit. 
As a m<>tter of interest, however, 
tl1e experime!'.ts \Yere repeated with 
this direct con>lcction removed. 

Exactlv similar results were 
obtained· in th~s case, except that 
the diamdcrs ef the circles ob­
tained were larger than in the 
previous case. A little thought 
will show that th;s result is to be 
expected. By runoving the direct 
connection between. the coils we 
have reduced to so1~e extent the 
capacity coupling bei.wee.n them. 
The magne1.ic coupli!1g. on the oth•::r 
hand, wou1ll not be ii~Jlucnc':d by 
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ot the act~on therefore remains 
exactlv the sam·~, but the critical 
distance outside which no zero is 
possible is increased. 

Fig. 6.-This circuit was 
used in an attempt to elimi. 
nate the capacity coupling 
between centre-tapped coils. 

•••• •'' '' ••• o OH ••• ••' ••• ••• e .. ••' ••••~~•• ••' '' •' •••••••••••• •••• 

Minimum Coupling with Centre­
tapped Coils 

As centre-tapped coils are very 
commonly employed Il,ow::cdays, the 
effect was tl"iccl o£ CO!l,!Wcting the 
two centre points of the coils 
instead of the ends. This ag:till 
produced exactly similar results, 
exceDt that in this case the circk~· 
w..:r~ very small, being about 4 i!1, 
an.<l 5 in. i1~ diameter respectively. 
The reason, £or this was immediately 

A view of the oscillator with the back of the metal-lined 
screening case removed to sh:;w the interior. 

this. Therefore, in order to obtain 
a balance between the magnetic 
coupling and the capacity coupling, 
we must find a position in which 
the magnetic coupling is weaker, 
and this is obtained by placing the 
coils further apart. The nature 

obvious, because the introduction 
of the E.lVLF. had remained at the 
end of the first coil, so that we 
h2.d really connected together two 
points at .a high-frequency poten· 
tiaL This would increase the capa­
city coupling so that a zero position 
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would be obtained at points where 
the magnetic roupling was con­
siderably stronger. 
An Attempt to 0vet'Ci)me Capacity 

Coupling 
To try to overoome this capa­

city coupling, the ne:&:t e:~tperiment 

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

" . "'-... 
"'-.. ............ 

Fig. 7.-With no connection 
between the two coils, the 
the zero coupling positions 
were in accordance with 

the theory. 

omitted, then the zero ooupling 
position lay on straight lines pass­
ing through the centre of the first 
coil, exactly as one would expect 
from the theory. Reversing the 
coil did not alter the position of 
these lines in any way. This indi­
cates definitely that the theory 
of critical angle only holds good as 
long as the coupling is purely 
magnetic coupling, and any capa­
city coupling destroys the symme­
try of the arrangement at once. 

Different Shapes of Coils 

In order to obtain some idea of 
the effect with different shapes of 
coils, some of the experiments ·were 
repeated with a coil only Olle third 
the length of the previous coils. 
[n all cases exactly similar results 
were obtained, the diameter of 
the critical circles being about 
50 per cent. larger than in the 
corresponding cases for the louger 
coil. This is probably due to the 
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that the zero positions wcrd r:o. '-'-l 
the centre line at all, but were 
slightly to one side or the other, 
according to the direction-of wind­
ing of the seconrl coil, due again 
to the capac1ty coupling. 

If the connections of the second 
coi! were changed, then the zero 
position lay on the other side of the 
centre line, and, a<> indicated in 
the figure~, the actual zero pooi­
tions lay on a more or less straight 
line at a small angle with the true 
axis of the coils: Thus the larger 
the distance betwcf>n the coils, the 
gr~ater the deviation from the 
theoretical posit10n . 

This fact was checked both for 
plug-in coils and for cylindrical 
coils, and tl1e deviation in Pach 
case was similar in character, 
although somewhat more marked 
in the case of the cvlinclrica! coils. 
Direct connectinns' between the 
earthed ends of the coH:, aggravated 
the deviations. 

r-------. 
I I : /~-'/ 
I -- t .. 1/ ~ 
I I 
L----- _J 

was to introduce the E.M.F. in the 
centre of the first coil. The circuit 
diagram was as shown in Fig. 6, 
and the mid-points of the coils 
were connected. It was found, 
however, even in this position, 
that there was sufficient capacity 
coupling due to the differences of 
potential between the two points 
A and B, to one of which, of course, 
the centre points had to be con­
nected, and the asymmetrical· 
results previously obtained were 

(a) (b) 
Fig. 9.-With cylindrical coils the deviation from the 

position shown at (a) is even more marked. 
still repeated. . 

In order, therefore, to eliminate. 
definitely the c:apacity coupling 
as far as possible, the energy from 
the oscillator was int!(Jduced by 
placing a small coupling coil inside 
the first coil. It was then found 
that as long as the c<>Ulli were con~ 
nected at any pqint, the results 
obtained were ,si~ij~r .r. every 
\\ay to those which ·have pre-

relatively greater external mag­
netic field radiating from a 'lhort 
roil of this nature. 

We have seen that this matter 
is. of pnncipal importance in cases 
wl1ere more than two coils are 
employed. To find a zero position 
between two coils onlv is· a com­
paratively .simple ma£ter, but in­
vestigations showed that even in 

' ........................... " ..................... ~ .... ' -~· .... : ••• " •• ~ .... "••tUr•• •*'•lll:tu•·~· ...................... , ......................... ...:;... .......... ~. 

t 
r---_.:::r--

---------L ___ _J 

-----------

(b) --

----· 
ta) 

Fig. s . ..:....Even w,ith tw~ .coils only placed as shown 
here, the· :,.c;tuaf ~ero position is not as at (a), but 

.u~uo•u~•••~•u~~U•II••••~•·•••IIu•~•'•!~~-~~!:P.J!!-~.~~.,.!~ .. !~ ... ~~.~: ... oo•••••••~••.uuouoo•••••••u7•••••t•••• 
viously been described. That i~ 
to say, positions were obtained for 
zero coupling which lay on figures 
of eight, the orientation of which 
depended upon the relative direc­
tions of the coils. 

Omlttin~ the Connection· 
Tn the case, howewr, where the 

connec lion. between the coils was 

tbis case the actual positions of the 
zeros were displaced from the 
theoretical position. 

A Simple Method 
A simple way of obtaining zero 

coupling between two coils is to 
place them at right angles in the 
manner shown in Fig. 8 and Fig. 'I· 
Actually the experiments showed 
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Careful Desig,n Essential 

The results described show how 
very important the layout of a 
receiver is, and they emphasise 
the need for following very closely 
the actual layout given in a parti­
cular receiver. The receivers 
described in, this journal are the 
result of careful experiment, and 
the best position for the various 
compon.entsisfound by the designer .. 
While every effort is made to design 
receivers which are not too critical 
as regards layout, it will be appre­
ciated that some types of ci1cuits 
must necessarily be largely affected 
by the layout of the various parts, 
so that comparatively trifling 
deviations may cause considerable 
trouble. 

Screened Coils 
The experiments afford a very 

striking example of the utility of 
screened coils. By enclosing the 
coils in a metal screen, both 
the magnetic and the capacity 
couplings are reduced to a 
very small value, and the results 
which have been obtaix\ed with 
these components are very 
promising. 
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lffegult!J!rogrammes 
Continenlal13roadcasl Stalions 
Editedhy CAPTAIN L, F. PLVGGE, 

B.Sc., F.R.Ae.S., F.R.Met.S, 

Time redueeJ to British Summer Time. Corrected up to June 1st, 1926. 

B. Name Call Sign Closing Time B. Name Call Sign Closing Tim 
s. of and or ApproX'. S. of and or Approx. 
T. Station. Wavelength. Duration. T. Station. \\ravelength. Dura:ion. 

e 

WEEKDAYS. 8.15 Kbelv .. . . --1150 m. 

I 
10 p.m . 

a.m. 8.15 Zurich . . . . --513 m. lOp.m. 

7.30 Eiffel Tower . ·l FL 2650 in. 10 mins. 8.15 Leipzig .. .. --452 m. 2 to 3 hrs. 

8.56 Eiffel Tower .. FL 2650 m. 5 mins. Sp. iUS Frankfurt . . --470m. 11orl2p.m 

9.40 Eiffel Tower .. FL 75 m. 10 mins. 8.15 Breslau .. --418m. 10 p.m. 

10.25 Eiffel Tower .. FL 2650 m. 5 mins. Sp. 8.15 Geneva .. . . --760m. 10 p.m. 

10.40 Radio-Paris .. CFR 1750 m. 10 mins. 8.30 Lyons .. . . PTT 480 m. 10 p.m. 

11.30 Eiffel Tower .. FL 2650 m . 20 mins. 8.30 Mont de Marsan --390m. lOp.m. 

11.40 Hilversum ::! 
NSF 1050 m. 10 mins. 8.30 Agen .. .. --318m. 9.30p.m. 

12.20 Eiffel Tower FL 2650 m. 10 mins. 8.30 Konigswuster- AFT 1300 m. Midnight. 
hausen 

p.m. 8.30 VoX'haus .. b504 m. and Midnight. 
12.30 Radio-Paris .. CFR 1750 m . 2 p.m. 571 m., 

12.57 Nauen .. .. POZ 3100 m. 8 mins. Sp. 8.30 Radio-Toulouse --430 m. 11 p.n1. 
2.45 Eiffel Tower .. FL 2650 m . 10 mins. 8.30 Ecolc Sup. des FPTT 458 m. 11 p.m. 
3.50 Eiffel Tower .. FL 2650 m . 10 mins. Pastes 

4.0 Zurich .. .. --513 m. 6p.m. 8.30 Munster . . ms 410 m. 10.45 p.m. 
4.30 Milan .. .. ll\II 320 m. 6 p.m. 8.30 Budapest . . --560m; 12 p.m. 
4.30 Radio-Paris .. CFR 1750 m. 5 40 p.m. 8.40 Rome .. . . 1RO 425 m. 11 p.m. 
5.0 Kiev .. .. --780m. 7 p.m. 8.45 Royal Dutch . . KNML llOOm. 5 mins. 

5.0 Radio Castilla .. EAJ 4 340 m. 7 p.m. Meteorolog. Inst. 

5.15 Eiffel Tower .. FL 2650 m. 10 mins. 8.55 Eiffel Tower . . FL 2650 m. 5 mins. 

6.0 Leningrad .. --940 m. 9p.m. 9.0 Soro .. . . --2400 m. 9.30 p.m. 
6.15 Frankfurt .. --470m. 8.15p.m. 9.0 Milan . . . . 1MI 320 m. 11 p.m. 
6.15 Stuttgart .. --446m . 7.30 p.m. 9.0 Radio-Cartagena EAJ16 335m. 11 p.m. 
6.30 Union-Radio .. EAJ7 373 m. 8.30 p.m. 9.0 Marseilles . . PTT 351 m. 2 to 3 hrs. 
6.30 Eiffel Tower .. FL 2650 m. 7.55 p.m. 9.0 Radio-Beziers . . --95m. 1 hour. 
6.30 Moscow .. --451 m. 8p.m. 9.10 Eiffel Tower . . FL 2650 m. 11 p.m. 
6.40 Brunn .. --521 in. 9 p.m . 10.0 Radio- EAJI 325 m. 2 to 3 hrs. 
7.0 Hamburg .. ha 392.5 m. 8p.m . Barcelona 
7.0 Leipzig .. .. --452m. 8 p.m. 10.0 San-Sebastian . . EAJ8 343 m. 11 p.m. 
7,.0 Radio- EAJ1 325 m. 8p.m. 10.0 Radio Club EAJS 357 m. 11.30 p.m. 

Barcelona Sevillano 
7.15 Oslo . . .. --382m. 8 p.m . 10.0 Radio-Ca talana EAJ13462 m. 1 a.m. 
7.30 Stockholm .. SASA 430 m. 11 to 12p.m. 10.30 Radio-Iberica . . EAJ6 392 m. 2 to 3 hrs. 
7.30 Munich .. .. --488 m. 11 p.m. 10.30 Union-Radio . . EAJ7 373 m. I a.m. 
8.0 Stuttgart .. --446m. 11 p.m. 11.20 Eiffel Tower . . FL 2650 m. 5 mins. 
8.0 Goteborg .. SASB 286 m. 10.30 p.m. 11.44 Eiffel Tower . . FL 2650 m. 3 mins. Sp. 
8.0 Malmo .. .. SASC 270 m. 10.30 p.m. a.m . 

8.0 ,Sundsvall .. SASD 545 m. 10.30 p.m. 12.57 Nauen . . . . POZ 3100 m. 8 mins. Sp. 
8.0 Boden .. .. SASE 1200 m. 10.30 p.m . 
8.0 Oslo .. .. --382 m. 10or 12p.m . 
8.0 Hamburg .. ha 392.5 m. 11 p.m . SUNDAYS. 
8.0 Lausanne .. HB2 850 m. 9.30 p.m. a. m . 
8.0 Copenhagen .. --347.5 m. 1 to 3 hrs. 7.30 EiffE'l Tower .. FL 2650 m. 10 mins . 
8.0 Radio-Cadiz .. EA]3 357 m. 10 p.m. 8.56 Eiffel Tower .. FL 2650 m. 5 mins. Sp . 
8.0 Berne . . .. --434m. 11~.m. 9.10 Hilversum . . NSF 1050 m. I 1.50 a.m . 
8.0 Radio-Wien .. --531 m. 10.30 p.m. 10.25 Eiffel Tower . . FL 2650 m. 5 ruins. Sp . 

and 582.5 m. 11.30 Konigswuster- AFT 1300 m .. l2.30 p.m. 
8.0 Prague , . .. --371.5 m. 10.30 p.m. hausen 
8.0 Radio-Paris .. CFR 1750 m. 10 p.m. p.m . 
8.0 Eiffel Tower .. FL 2650 m. 10 ruins. 12.14 Eiffel Tower .. FL 2650 m. 10 mins . 
8.0 Radio-Beige .. SBR486 m. 10.10 p.m. 12.45 Radio-Paris . . CFR 1750 m. 1.45 p.m . 
8.0 Bratislava .. ,-300m. 10 p.m. 12.57 Nauen .. . . POZ 3100 m. 8 mins. Sp • 
8.0 Hilversum . . NSF 1050 m. 10.30 p.m. 4.30 Milan .. . . ll\U 320 m. 6p.m . 
8.5 Radio-Cadiz . . EAJ3 357 m. 1 hour. 4.40 B!oemendaal .. --315 m. 2 hrs . 
8.15 Konigsberg .. --463m. 10.15 p.m. 5.0 Zuiich .. .. --513m. 6.15 p.m . 

-
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Name Call Sign Closing Time B. Name Call Sign 
of and or Appro:l!l. s. of and 

Station. \Vavelength. Duration. T. Station. Wavelength. 

SUNDAYS (Contd.). 8.0 Hamburg ha 392.5 m. 
8.0 Stuttgart --446m. 

Hilversum NSF 1050 m. 7 p.rn. 8.0 Radio-Cadiz E.AJ3 357 m. 
Rome 1RO 425 m. 6.30 p.m. 8.0 Budapest --560m. 
Leningrad --940m. 9p.m. 8.0 Radio-Agen --318m. 
Malmo .. SASC 270 m. 8p.m. 8.0 Radio-Paris CFR 1750m. 
\¥arsaw .. --380m. 10 p.m. 8.0 Eiffel Tower FL Z650 m. 
Eiffel Tower FL 2650 m. 7.55 p.m. &.15 Zurich .. . . .--513m. 
Radio-Iberica EAJ6 392 m. 2 hrs. 8.15 Geneva •• --760m. 
Radio-Castilla EAJ4 34iJ m. 9p.m. 8.15 Leipzig .. --45Zm. 
Brunn .. --521 m. 9p.m. 8.15 Radio-Belge SBR43&m. 
Hamburg ha 392.5 m. 8p.m. 8.30 Konigswuiitet- AFT 1300 m. 
Radio- EAJ1 325 m. 10 p.m. hausen 

Barcelona 8.30 Rome lR0425m. 
Breslau --418m. 11 p.m. 8.30 Ecole Snperieure FPTT 458 m. 
Helsingfors --318m. 9.30p.m. 8.30 Radio-Toulouse --430m. 

and 522m. 8.30 Frankfurt --470m. 
Voxhaus b 504 m. and Midnight. 9.0 Milim 1MI 320 m. 

571 m. 9.0 Soro --2400m. 
Munich .. --488m. 10.30 p.m. 1500 m. and 
Konigsberg --463m. 10 p.m. 1150 m. 
Bratislava --300m. 9.30 p.m. 9.0 Radio- EAJ16 335 m. 
Bilbao .. EAJ9 415.m. 9.30 p.m .. Cartagena 
Kbely . . --1150m. 9.30 p.m. 9.0 Petit Parisien -- 333m . 
Hi1versum NSF 1050 m. 10.30 p.m. 9.10 Eiffel Tower FL 2650 m. 
Stockholm SASA 430 m. 11 p.m. 10.0 Radio-Club- EAJ5 357 m. 
Oslo --382 m. Midnight. Sevillano 
Berne --434m. 11 p.m. 10.0 San-Sebastian .. EAJ8 343 m. 
Prague --371.5 m. 10.30 p.m. 10.0 Radio-Catalana EAJ13462 m. 
Copenhagen --347.5m. 10.30 p.m. 11.0 Union-Radio EAJ7 373 m. 
Radio-Wien --531 m. 10.30 p.m. 11.44 Eiffel Tower FL 2650 m. 

and 582.5 m. a.m. 
Lausanne HB2 850 m. 9.30 p.m. 12.57 Nauen .. POZ 3100 m. 

Name Call Sign 
of and Situation. Nature of Transmission. 

Station. \V a velength. 

SPECIAL DAYS. 

Radio-Beige 

Rostow .. 
Nijni Novgorod 
Soko1niki 

Ryvang .. 
Le Matin 
Petit-Parisien 

Oslo 

SBR 486 m. 

--1000 m. 
---860 m. 
-·-90 m ... 

--1150m. 
--1750 m. 
--333 m. 

---382 m. 

I'he following are relay Stations :-

Brussels 

Russia 
Russia 
Russia 

Denmark 
Paris .. 
Paris .. 

Norway 

Cassel, 273.5 m., 1.5 kw., relays Frankfurt. 

Tues., Thurs., and Sat., Concert, followed 
by News 

Weekdays, except Tuesday. Lectures 
Tues. and Thurs., . Concert and Opera 
Mons., Weds., and- Fri., eX'perimental 

Transmissions 
Tues., Wed., and Sat., Concert 
Saturday, Special Gala Concert 
Tues., Thurs. and Sat., Concert (Items 

announced in English as well as French) 
Saturday, Dance Music from Hotel Bristol 

Elberfeld, 259 m., 1.5 kw., and Dortmund, 283 m., 1.5 kw., relay Munster. 
Nuremberg, 340 m., 1.5 kw., relays Munich. 
Glciwitz, 251 m., 1.5 kw., relays Breslau. 
Stettin, 241 m., 0.45 kw., relays Voxhaus. 
Dresden, 294 m., 1.5 kw., relays Leipzig. 
Bremen, 277 m., 1.5 kw., and Hanover, 296 m., 1.5 kw., and Kiel, 230 m., 1.5 kw. 

Closing Time 
or Approx. 
Dutation. 

II p.m. 
11 p.m. 
I a.m. 
Midnight. 
15 mins. 
10.45 p.m . 
lOp.m. 
IO p.m . 
I hour. 
IOp.m. 
10.10 p.m . 
Midnight. 

11 p.m. 
11 p.m. 
11 p.m. 
10.30 p.m. 
11 p.m. 
9.30 p.m. 

11 p.m. 

10.30 p.m. 
11 p.m. 
12 p.m. 

12 p.m. 
Midnight. 
12.:l0 a.m. 
3 mins. Sp. 

8 mins. Sp. 

Closing Time 
or Appro:\~. 
Duration. 

6p.m. 

7.15 p.m. 
lfp.m. 
8.30 p.m. 

10.:10 P.!!l. 
ll p.r:> 
11 p.n-. 

Midnig,llt. 

Graz, 397 m., 0.5 kw., relays Radio-\Vien Sun., Mon., Thurs., and Sat. . 
HjOTring, 12.50 m., 0.25 kw., and Odense, 810 m., 0.25 kw., relay Copenhagen ; sometimes Ryvang. 
Lyons La Doua, 480 m., 0.5 kw., Marseilles, 351 m., and Toulouse, 310 m., relay Ecole Superieure, Paris. 
Radio Zoologie, Antwerp, 265 m., 0.5 kw., relays Brussels. 

The following Swedish Helay Stations arc now working, using 200 watts:-· . 
Gavle, 325 m.; Umea, 215 m.; Eskilstuna, 243 m. ; Same, 245 m. ; Kalmar, 253 m.; Norrkiipcng, 260 rn.; 
Jonkoping, 265 m.; Orebro, 237 m.; Trollhattan, 322 m.; VariJ(irg. 340 m.;_ Rarhstad, 221 m.; Falll", 
370 m. (400 watts); Linkoping, 467 111.; Karlsborg, 1350 m.; Karbkrona, 19::> m.; Knstmehamn, 20~~ n .. 

These stations relay Stockholm as a rule, but also occasionally one of the other four main Swedish stations. 
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SOME. USEFUL 
APPLICATIONS OF 
THE NEON LAMP 

By H. J. BARTON-CHAPPLE, Wh.Sch., 
B.Sc.(Hons.), A.C.G.f., D.I.C., A.M.I.E.E~ 

Last month a testing unit incorporating a 
Neon lamp was described. In this article the author indicates some 
further interesting uses of the Neon lamp, for which the same unit 

may be readily adapted. 

I T will be remembered that in 
last month's issue of this 
joumal I gave full construc­

tional details together with notes 
on operation for a testing unit 
which could be used for accurate 
measurements of resistances and 
capacities, both fixed and variable. 

? ' 

OH.T.U 

Any impurities will then be 
driven off from them, and after 
treatment in th~s mann,er, and a 
rest for, say, a couple of days, the 
lamp will ba found to exhibit a 
much greater steadiness. It thus 
becomes less liable to any progres­
sive variations, and consistent and 

6 Fig. 1.-T he 

~c, circuit of the 

c. T testing unit 
described last 

s4 month the ~R, p l 1 by 

' D present author 
is reproduced 

s, ~~c3 here for fur-
OSC/..11'1 LAHP · ther reference. 

....................................................................................................................................... 
A Useful Measuring Instrument 

The prime object of this useful 
piece of apparatus is, of coursf.', for 
determining the values of grid leaks 
and ancde resistances and a!so 
the capacities of gr:d condensers, 
telephone condensers, together with 
the calibration of variable con· 
den,sers. The Neon or Osglim lamp, 
however, with its peculiar properties. 
is a means to other ends, and in the 
hands of the experimenter will 
open up many interesting avenues 
of experiment. 

A Simple Expedient 
If when con,ducti..'lg the measure· 

ments previously described any 
discrepancies appear present they 
will nearly always be due to the 
lamp itself, and this can be over­
come readily by a simple expedient. 
This consists in ageing the lamp 
before regular use by overrunning 
it for some time, i.e., placing it 
across a voltage about double the 
rated value so that the electrodes 
become red hot. 

repeatable results are made possible. 
Comparing Voltages 

The unit as it stands will enable 
voltages of batteries to ·be com­
pared within certain limits, these 
depending on. the striking voltage 
of the lamp. For this. purpose it 
is necessary to employ a grid leak 
in the position. R 1 of Fig. r (which 
is reproduced from last month's 
article for the purpose of reference) 
whose value remains constant irre­
spective of the voltage applied 
across it. 

Such grid leaks are now on the 
market, and it will be appreciated 
that this proviso is necessary other­
wise erroneous results will be found 
due to resistance alteration, as a 
result of the relation existing 
between the periodicity of the 
flashes (T) the resis~ance (H.) and 
the capacity (C), i.e., T is propor­
tional to the product of R and C. 

Counting the Flashes 
The values of R and C are pre­

ferably made large enough for the 
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flashes to be counted, and with the 
switches in positions S 2 and S 4 the 
number of flashes per minute 
should be registered when a known 
voltage is applied across the H.T. 
terminals. Now pla{'.e the un­
known voltage across the H.T. 
terminals and again count the 
flashes, and the voltage can then 
be calculated easily by direct pro­
portionality. 

For example, if, say, the number 
of flashes is 6o per minute when the 
voltage is zoo and 54 per minute 
with the unknown source of pres­
sure, then the required voltage is 
derived from the simple calcu­
lation:-

V=zoo x g~=r8o volts. 

Other Uses 
I think it will now be interesting 

to mention, a few other applications 
for the Neon lamp which on, occasion. 
may be used when, conducting 
various experiments. Since the 

...,. E 
Fig. 2.-1 he Neon lamp may be 
used as a detector of wireless 
signals, using the above circuit. 

lamp possesses partial unilateral 
conductivity it can be utilised as 
a rectifier, although the incoming 
signals must be quite strong if 
sufficient audibility is to be apparent 
in the headphones, 
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To conduct some of the suggested experiments ceftain 
alterations to the back-of-panel wiring of the unit will be 

necessary. 

Fig. 2 shows the circuit which 
may be adopted, R being a variable 
resistance of high value, while the 
H.T. applied should be of the order 
of 200 volts. The lamp should be 
made' to glow feebly by a suitable 
adjustment of R and on tuning 
L 1C 1 to the local station signals 
become audible. 

Obtaining Rectified H.T. Currents 

Another successful application 
of the lamp is for the purpose of 
obtaining rectified H.T. currents 
from a spark coil. Fig. 3 gives 
the scheme of connections. The 

- lamp is connected in the secondary 
(T 2\ circuit of a high - voltage 
induction co'l with a fairly_ rapid 
make and break, a condenser C1 

····~~· ~ .......................................................... . 

,....._MAKE AND BHEAJt 
Of' INDUCT/ON COlt. 

A 

B 

Fig. 3.-Tne connections for ob­
taining rectified H.T. currents 

from a spark coil. ................................................................... 
being in position across the 
"trembler" contact. 

If the voltage of the secondary is 
about 1000. volts the smoothing 
condensers C 2 and C 3 are preferably 
of the variety with good mica 

dielectrics to withstand the pres­
sure. Two iron-cored chokes are 
also incorporated in the circuit 
as shown. The voltage at" make" 
on the induction coil is not large 
enough to drive a current through 
the lamp, but at" break" the high 
·voltage surge passes through the 
lamp and the condensers C 2 and C 3 

thus become charged and a fairly 
steady source of D.C. is available 
at the terminals ·AB. 

Operation in Practice 

In actual practice two or three 
lamps are used in series instead of 
the one shown in Fig. 3 owing to 
the high voltage developed by 
the induction coil at break,. but if 
smaller voltages are required, then, 
of course, an induction coil of lower 
voltage must be employed and the 
number of lamps con<>equently 
reduced. 

An Interesting Property 

As mentioned last month, one 
of the most intei'esting properties 
of the Neon lamp is that of con­
verting a direct currerit supply 
into a regular pulsating current. 
Now these pulses are not sinusoidal 
variations, but are really uni­
directional surges and consequently 
a particularly iarge number of 
harmonics are present. Thus it is 
possible . to select a particular 
harmonic by means of a tuned 
oscillatory circuit and hence gener­
ate practically und'lmped oscil­
lations at a desired frequency. 

A scheme of connections is 
suggested in Fig. 4 where the Neon 
lamp is fed from an H.T. source 

-!I 
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of about 240 volts through a 
variable high resistance, two high­
frequency chokes and an induct­
ance L 1• A •OOI variable con­
denser is shunted across the lamp 
and Lv the values of L 1 and C 1 

being adjusted so that they resonate 
at about the frequen'cy desired. 
L 2 C2 are arranged to give a resonant 
frequency exactly the value 
desired, and then R 1 and C 1 are 
adjusted so that the lamp pulsates 
at its maximum frequency, and 
then a slight adjustment of either 
R 1 or C1 will bring a harmonic 
into tune with the frequency fixed 
by L. Cs. 

Shock Excitation 

Of course L 1 C1 is not an exact 
oscillatory circuit owing to the 
presence of the Neon lamp, but a 
system similar to shock excitation 
is introduced. The magnetic coup­
ling between L, and L 1 may need 
a slight alteration, but should be 
kept as tight as possible, while the 
high-frequency chokes serve the 
purpos~ of keeping H.F. currents 
from the D.C. source. 

H.T. 

IJ•I•I•I•I•I•Itllltltltllltlti.,_J 
Fig. 4.-ln conjunction with a 
Neon lamp a sour.::e of D. C. may 
be employed for producing 
practically undamped 

oscillations. 

An Important Point 
Since the fundamental frequency 

of the pulses of current is really a 
function of the supply current and 
the magnitude of the condenser 
Cv as indicated in the previous 
article, the success of this svstem 
will depend in a large degree oa 
the steadiness of the source of 
direct current. Every care must 
therefore be given to keep this 
constant if the arrangement is to 
work satisfactorily. 

Most of the suggested experi­
ments can be carried out with 
slight modifications to the testing 
unit, and much interesting infor­
mation will be gained by readers 
through investigations carried out 
with the Neon lamp. 
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A group of Press representatives taken during 
the demonstration at Elstree on April 9. 

A
s broadcasting develops, and its spheres 

of entertainment and . usefulness 
expand, it is only natural that more 
and more people should purchase 
wireless receivers. Some have, perhaps, 

not already done so before because they 
did not consider the programmes of sufficient 
interest, but the inclusion of a new feature causes 
them suddenly to decide that it is time they had a 
set. Others, perhaps, have been without a set 
purely for financial reasons, until the sudden 
appearance of a set less expensive than the others 
places radio within their reach. Whatever the 
reasons, the cold fact is that the number of 
receivers in use is steadily and quite rapidly in­
crea"ing; this is quite evident on taking a jourmy 
out of London by one of the suburban railways, arid 
taking note of the i-tumber of aerials one sees. 

Increasing Interference 
As quite a large number of the new receivers 

being installed are valve sets, it is obvious that the 
interference caused by unskilled handling will be 
steadily on the increase ; it is unreasonable to 
suppose that all the valve st'+s newly acquired will 
be operated so carefully, at any rate for the first 
few weeks, as to cause no interference. 

Non-Radiating Receivers 
With these conditions prevailing, a receiver 

which cannot radiate or cause interference to 
neighbouring sets, however carelessly it is handled, 
will obviously be a great boon. lt is therefore 
very appropriate that the Radio Press Research 
Staff should have chosen this time to develop the 
;mproved methods of reception which make it 
l;ossible to have all the sensitivity obtained with 
oi1c of the older types of set, and yet to make full 

The 

Development 
of 

Non-Radiating 
Receivers 

Details of a demonstration 
given at Elstree to· represen:: 

tafives of the Press. 

use of reaction in such a manner that no inter• 
ference can possibly be caused. 

A Press Demonstration 
On the evening of April 9th, a special ®mon• 

stration of several of these non-radiating receivers 
was given at the Radio P~ess Research Lab?ra­
tories before a large gathenng of representatives 
of the Press and the B.B.C. In one of the 
Laboratory buildings a sensitive four-valve 
receiver was tuned-in to Birmingham. The signals 
from this set were relayed through a cable to the 
other building, about a hundred yards awav, 
where they operated a loud-speaker. Another 
receiver employing one high-frequency valve and 

fhe "Huntsman Two," a non-radiating receiver 
described by Mr. Percy W. Harris in the March 

issue of the "Wireless Constructor." 
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a detector valve was then tuned-in to B'trmingham 
in this.building. reception, of course, being carried 
out on an aerial quite separate, but at the same 
time fairly close to, the other. 

A Noteworthy Contrast 
When this receiver was carelessly handled and 

caused to oscillate. the familiar howls and whistles 
of tremendous strength were superimposed on the 
programme being received f,-om Birmingham by 
the other receiver. Birmingham was then tuned­
in on several of the non-radiating receivers, the 

numbe,· of valves employed ranging from two to 
six. In every c:1se it was clearly apparent that 
however the s1 ;ecially designed receivers were 
mishandled, it was impossible to detect even a 
faint " squeal "in the loud-speaker connected with 
the four-vah•c set in the other building. The 
Pi·ess representatives were allowed to handle these 
receivers themselves, and, indeed, WC!'C invited to 
c.ttemr>t to intc ~fere with the reception of Birming­
ham by mo>.ans of the receiver in the other building. 
Needless to say, none of them was successful in 
doing so. 

The Receivers Used 
The rcr-·:i\·c,-s actually used in this demorstrati'Jn 

were " 1'he Hur.~ sman Two," described by Mr. 
Percy W. Harris, M:LR.E., in the March issue of 
the Wireless Constrz~ctor; "The Torostyle Two," 
described by the same designer in the May rst 
issue of Wireless; "The Neutroftex Two," de­
described by Me. N. J. Gibson in the April 28th 
is''JC of Wireless Weekly ; " The N eutrophase 
Fe.-::: ... described byMr.J. H. Reyner, B.Sc. (Hn~s.), 
A.l\U.E.E., in the March issue of MoDERN WIRE­

LESS, and the " Elstree Six," described elsewhere 
in this issue. 

The " Elstree Six " 
The last-mentioned receiver, which, apart from 

its important non- ·radiating properties, is 
the last word in sensitivity and selectivity, was 
used for a special test at the conclusion of the 
"Non-Radiating Receiver" test mentioned above. 
The Press representatives present at the demon-
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stration were invited to request the re~eption of 
any particular station that was known to be work­
ing at the time. Station after station was received 
with a wonderful degree of certainty and complete 
freedom from any of the distortion suggesting the 
excessive use of reaction. This receiver is capable 
of receivingany of the B.B.C. main 'statiORs, the 
Continental stations, and, best of all, all the B.B.L 
relay stations in broad daylight, and- at fulL loud­
speaker strength. Full details far its construction 
and operation will be found in page 3 in this 
issue. 

In this photograph, Mr. Percy W. 
Harris (left) is seen operating 

the "Huntsman Two " non­
radiating receiver. Even when 
the set was grossly mishandled 

- there was no interference with a 

neighbouring receiver. 

Press Opinions 
One of the most concise of the actual news· 

paper reviews of the tests of ~1\.pril 9th, taken 
from the Times, is quoted herewtth :-

The apparatus showed tha_t, while it z's possi~l~ 
to take full advantage of reactton, n? amo~mt of m~s­
handling could prod~tce that dtstztrbmg aert-'ll 
oscillation known as " howling," which ittterferes 
so seriously with broadcast reception, and for 'li.Jhich 
a remedy has now been found. . 

Among those present at the demo~stratiOn 
were: The Technical Editor of the Datly Tele­
graph, and special representatives ~rom . t~e 
Times the Morning Post, the Datly Jllazl, 
the Daily News, the Daily Ex_pr~ss, the 
Evening News, the Press · Assocmtwn, and 
several provincial newspapers. 

vVe are also authorised by the B.B.C. to state 
that they look with favour on any efforts_ t~~vards 
the reduction or elimination of the posstbmty of 
interference from oscillating receivers, and are 
appreciative of the research work of this n_ature 
which is being carried out by our Laboratones. 

@@@~~~~~~~~~~~~~~~~~~~~~~~~ 
~ ~ 

~ DO NOT MISS THIS SPENDID OPPORTUNITY. ~ 
~ See Pa11e 50 for details of the Editor'• ~ 
~ invitation for five hundred readers to visit ~ 
~ the Elstr.ee Laboratories and hear the ~ 
~ "Elstr~e Six" for themselves. ~ 
~ . ~ 
,@@@@@@@@@@@~@@@@@@@@@0@@@@@ 
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You 
New 

must Make this 
Type of Crystal 
: : Set. • • • • 

By W. S. PERCIV AL, 
B.Sc. (Hons.), A.R.C.S. 

June, 1926 

The advantages derived from the use of a tapped coil crystal receiver are 
made possible in this set by the incorporation of a vernier condenser. 

N experimenter 
wishing to build 
a crystal set has 
the choice of two 
main types. On 
the one hand he 
may decide to 

build a set in which every effort 
has been made to obtain maximum 
signal strength. This often involves 
the employment of bulky tapped 
coils, thus increasing the size of the 
receiver and making the operation 
a trifle more difficult. On the other 
hand he may decide to sacrifice a 
certain amount of signal strength, 
and employ a set which l1as been 
designed to ensure both compact­
ness and simplicity in operation. 

In the pre'>ent receiver a novel 
principle has been incorporated 
with a view to obtaining the 
advantages derivable from the em· 
ployment of tapped coils without 
the necessity for departing from 
the use of the ordinary plug-in 
coils. 

The Theor~tlcal Circuit 
The theoretical circuit diagram 

is shown in Fig. r, the switches S, 
and s. being for the purpose of 
obtaining Daventry. When the 
local station is being received both 
these switches are left open. 

The principle on which the 
circuit is based can be explained 
quite easily. The incoming high­
frequency oscillations set up a 
certain small E.M.F. across the 
aerial coil L 1• These are not 
applied directly to the crystal and 
telephones, as there is. a drop in 
high-frequency potential across the 
vernier condenser c.. The advan­
tage of this fact is thftt the load 

imposed by the crystal and tele­
phones is partially remowd fronl 
tl1e aerial circuit. By rotating the 
knob of the vernier condenser this 

·····················-------·"-................ , __ _ 

Fig. 1.-The circuit in­
corporates many novel 

features. 

load can be adjusted, as in the case 
of a tapped coil. The lowest value 
of the vernier condenser corresponds 
to the lowest tapping on the aerial 
coil. 

Arrang.ements for Daventry 
When receiving the local station 

the coil L 2 serves as a choke, and 
also provides a continuous path for 
tlm low-frequency currents. When 
th~ Daventry station is requir~d, 
SWltcbes S1 a>;td S2 are both closed 
the condenser C v which previous!~ 
acted as a series tuning condenser 
now serving the purpose of ~ 
parallel tuning condenser in this 
case. The circuit is redrawn in 
Fig .. z in ord~r to indicate in a 
clearer manner the arrangement 
for receiving Daventry. Although 
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the cin:uits appear different, it will 
be seen on e.xam.matian that they 
are realty identical •. 

Opuatton 
To obtain the local station, 

S, and S., which each oonsist of a 
strap connecting a pair of ter­
minals, must be opened, the crystal 
adjusted and cl rotated until 
signals are heard. cl &nd c. are 
then adjus~d until - ma.xim.um 
signal strength is secured. Actually 
the adjustment of c2 is not quite 
independent of that for cb and it 
is as well to retune when C, has 
been adjusted to its best position. 
In case severe interference is experi­
enced, it mav be advisable to de­
crease the value of c. below that 
required for the loudest reception 
of the station being received. 

s, 

I!~ 
Fig. 2.-This diagram illus­
trates how C 2 ts placed in 
parallel with C, for Daventry 

reception. 
.. llt ........................... lr1l'lr .............................................. . 

As mentioned above, for Daven­
try it is necessary to close both. 
S. and s. and then tune in on the 
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condenser Cv which is now., in 
parallel with the Daventry coil. 

The Vernier Condenser 
·with regard to the adjustment of 

the vernier condenser C,, it is 
generally sufficient to adjust this 
to its best position i11 a preliminary 
test and then leave it fixed. Tuning 
to Daventry need not affect tlw 
adjuf<tmcnt of this vernier con­
denser in any way. as it is simply 
in parallel with the large tuning 
condenser Cv and ·only slightly 
increases the value of C 1 • Although 
theoretically the vernier condenser 
could be adjusted for every crystal 
contact, tl~e gain in signal strength 
by so doing is quite negligible, and 
in general cai1 only be rendered 
evident by the use of a micto~ 
ammetCcr. 
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Fig. 3.-Details of the panel layout, blueprint No. 16~a, fr.J3 

One packet Radio Press panel 
transfers. 

Eight terminals and a small 
quantity of square wire. 

Layout 
It will be seen from the photo­

graphs that no baseboard is em­
ployed for this set, all components 
being mounted directly on the 
paneL If the wiring diagram is 
studied in conjunction with th~ 
photographs and panel layout no 
difficulty should be encountered in 
mounting the components and 
wiring up. Care should be taken, 
however, to see that the coils when 
placed in position do not foul the 
wiring, and also to make sure that 
the vernier condenser is suitably 
located. 

Coils to Employ 

The coil holders are spaced well apart. 

It is very important in a set of 
this description to select a plug-in 
coil for the local station of a 

Materials 
The materials employed in the 

construction of this set are giyen 
below, but it will be realised that 
it is not absolutely essential to 
employ the components stated as 
long as those substituted are of 
equal efficiency, such as advertised 
in the columns of this journal :-'­
One •0005 variable condenser, low 

loss (Ormond Engineering Co., 
Ltd:). . 

One Neutrovemia condenser (G<.m­
brell Bros.; Ltd.). 

One crystal detector (Service Radio 
Co., Ltd.). 

Two single-coil holders (Burne­
Jones & Co., Ltd.). 

One ebonite panel, 9 ins. by 5! ins. 
by -/11 in. (Peto-Scott Co., Ltd.). 

One cabinet to take above panel, 
6{ ins. deep (Carrington Manu­
facturing Co.). 

Fig. 4.-The wiring diagram, which may be obtained in 
b:ueprint form, blueprint No. 164b, free. 
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reasonably low H.F. resistance, a 
1'\o. 75 being of suitable size. The 
coil for Daven try's frequency, 
which serves as a choke for the 
other station, should also be of 
good quality and low loss, but this 
is not so important as iu the case of 
the other coil. An average size 
for the large coil is a Gambrell E.I 
:>rits equivalent in numbered makes. 

Test Report 
Tests were carried out 0n an 

average aerial about 13 miles 
north of 2LO, and the set gave 
good results, the signal strength 
being improved by decreasing the 
capacity of the vernier condenser. 
A marked increase in selectivity 
was also noticed when the vernier 
condenser was near its minimum. 
Signals received from Daventry 
were of average strength, as would 
be expected, since for Daventry 
this set is of the conventional 
type. 

These results were confirmed by 
tests carried out at our Elstree 
laboratories and the set should 
prove usef~l in those coastal 
districts where interference is pre-
valent. • 

The actual current obtained at 
the laboratories with this set when 
receiving London was 40 micro­
amperes, which is only slightly less 
than that given hy th'e standard 
'<et. There is a decided adv;tntagc 
in selectivitv, however, and the use 
Jf the venl.ier condenser forms a 
.;ood method for deriving results 
;imitar to those with a tapped coil. 

Crystachoke Circuits 
The particular circuit chosen for 

this receiver is one of the "Crysta­
:lloke" arrangements featured re­
xnUy in FVireless, and it is seen 
that it involves the employm ::nt of 
c~ vernier Gondenser. An H. F. 
. ·!10ke is also provided for the 
purpose of by-passing the low­
lre'luency current. Thus, although 
it is necessary to employ an 
; dditional control, i.e., the vernier 
,- n1denser C 2, since this enables 
r·nc to adjust the crystal load to. 
1ts best possible value and thus 
; ttain maximum signal strength, 
he extra complication is amply 

justified. 

Increased Selectivity 
Apart from the increased volume 

'.hus obtained, a feature which will 
appeal to those troubled by inter­
ference is the additional selectivity 
provided. This is partially due to 
the removal of part of the crystal 
load from the aerial circuit by 
means of the vernier condenser. 
; t is, hovrever, also partly due to the 
employment of series tuning. 

H interference is very bad then 
the experimen'~ may be tried of 
reducing the capacity of the vernier 
condenser below that requisite 
for maximum signal strength. It is, 
however, seldom desirable to resort 
to the rather drastic measure of in­
creasing selectivity at the expense 
of volume. 

become, in proportion, of greater 
importance. It is therefore desirable 
if the best results are to be attain,ed 
to pay due attention to the aerial 
and earth system. 

'\1ethods by which improvements 
can be effected have been described 
from time to time in Radio Press 
journals. Here it may be simply 

As is usual with a crystal set, the WJrrng should present 
no difficulties. 

The Aerial 
It is a curious fact that the 

better the design of a crystal set the 
more susceptible it is to improve­
ments in the aerial and earth­
system. This is really due to the 
fact that the losses being minimiser! 
in the set itself, those remaining 
in the aerial and earth system 

suggested that prOYJdcd all joints 
in the aerial and earth leads ha\ e 
been well made then attention may 
be profitably directed to the trial 
of clifferen t types of earths in order 
to find the most effectiYe. .'\few 
experiments of this nature will be 
amply repaid hy the increas·ed 
signal strength obtainable . 

M~Be~ ~~~~~3~3~@@?~3~0~~~~ 
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MODER1V WIRb'LESS 

About Valve-Holders 
By JOHN W. BARBER 

This story of the development of the valve-h?zrter, n component wh?se design is probably 
taken for granted by many wireless users, forms in a sen~e an epitome of the 
development of the zrhole art of wireless components awl receiving apparatus generally-

IT
N reVJC'\.v;ng_tl~e various types of valve-holders 

and their application in different circum­
stances, it will be of interest to discuss 
the earlier forms, and to see why these 
fell into disuse, for any reasons which may 

obtain, other than considerations of stimulation 
of interest by the introduction of something new 
and unusual. 

Early Days 
In the early days of broadcasting, the average 

receivinf( set was composed of a fiat type box wlth 
the panel mounted in a horizontal position, all 
components being secured to the panel. _In such 
receivers, the valve-holders consisted either of solid 

con,isting of the four pin:::, c.-rrcctly mounted on a 
small circular piece of eborite, which could be 
used as a dr;Jlir;g tcJr,platc, or secured directly to 
the pand by means of a cEntre screw, the stems oi 
the scckcts pa' sing through holes drilled in the panel. 

Various modif1cations of this type appeared, 
until, with the advent of :::loping iront cabinets, 
as well as il o~e in w;,',ch the panel, still carrying 
the majority of the com1~011ents, assumed a vertical 
po5ition, a form of back-of-Fanel holder made its 
apfcarance. This was arranged to be secured to 
the panel, the valve being lwld parallel to it, wl1ile 
the necessaJ y connc et ions we• re made by means of 
screw:; or soldering tags. 

The apparatus shown here is that used by the R.A.F. for investigacing the causes and 
eliminating the effects of the microphonic noises especially famili:tr to users of 

dull emitter valves. 

mouldings, in which were set the sockets for the 
valve pins, or of the separate sockets, mounted 
on the panel by the constructor himself, usually 
'P.i th consiclera ble difficulty in obtaining the correct 
spacing. A well-known firm then introduced a holder 
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A Modification 
An interestiDg modificaticn of this idEa com­

pl'i"c~- a valve-holder, filament rhwstat, aDd switch, 
combimcl as one unit, and 'ecurcd to the pand by 
the r;.ow popular one-hole fixing method. Anothe1 
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similar contrivance compri~es the holdn and a 
filament resistance only. 

Anti-microphonic Valve-holders 
All these forms of valve-holder, while exceed­

mgly interesting and quite 8atisfactory during the 
reign of the bright-emitter type of valve, rapidly 

An example 
of the flat 
spring type 
of antimicro­
phonic valve­
holder. 

fell into disfavour with the advL·nt of the dull­
emitter, with its attendant tendency to " ring " 
at the slightest provocation. A valve-holder was 
then produced with spring mounting;;, designed to 
protect the valve from ;;hock, and to pnwnt the 
objectionable " ponging " so caused. 

"Low-capacity" Types 
Such was the noise made by the earlier dull­

emitter valves even on the s!ig·htcst vibration, that 
before long other forms of anti~microphonic holders 
made their appearance. By this time, however, 
the "low-loss " era had dc~cended upon us with 
full force, and the valve-holder was by no means 
immune from the attacks of those bitten by this 

germ. The manufacturers, therefore, had :'low­
capacity " as well as " anti-mitrophonic " to con­
sider in the design of their valve-holders, and at 
the present time many excellent designs tmbody­
ing the principles of both doctrines are available. 
A notable attempt to produce a really low-capacity 
socket consists of a ring of bakelite, UJ=On which 
arc mounted four phosphor-bronze springs, each 
of which carries a socket for a valve pin. The 
;ockcts are thus separated rntirely by air, while 
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the possibility of leakage is greatly reduced, due to 
the distance apart of the screws securing the 
springs to the insulating ring. Such a holder 
proves of considerable utility in circuits where 
minimum capacity is desirable, such as the present­
day short wave arrangements. 

Baseboard Mounting 
The~!' types of valve-holder were equally suited 

to the " American " type of receiver which is now 
sO"popular, namely, that in which the panel is dis­
posed vertically with respect to a baseboard, upon 
which the majority of the components are mounted, 
the controls alone, in general, being secured to the 
panel. 

This brings us to the present-day receiver, and 
our attention is thus directed to the valve-holders 
at present available. The anti-shock types 
already mentioned are in the forefront of favour, 
and re"cently cheap<"r types have made their 
appearance. One vrry useful pattern has both 

In these hold­
ers sponge 
rubber is 
used to pre­
vent shocks 
from affect­
ingthe valve. 

terminals and soldering tags. For the experi­
menter who is constantly trying out new arrange­
ments of circuits, terminals on a valve-holder are 
just as useful and necessary as terminals on any 
other component, as the time wasted in soldering 

'"J'he modern base­
board-mounting anti­
mlcrophonlc vatve­
hotder occupies rather 
more space than the -
older· panel-mounting 
valve so.:kets, but re­
presents a notable ad­
vance In the design of 
wireless components. 

and unsoldering the wires which have to be altered 
with the circuit may quite easily mount up and 
constitute a large proportion of the total time 
taken to alter a circuit. 

Electrical Contact 
- The question of electrical contact between the 
socket which receives the valve ,pin, and the 
terminal or "soldering tag to which the external 
connection is made, is one of vital importance, 



and should receive due care and attention from 
the prospective purchaser of a holder. Any 
slackness of joint, or corrosion due to atmospheric 
action, which may occur, for example, between 
the head of a screw and a wire secured thereunder, 
will cause cracklings and other undesirable effects 
to take place, and a joint which is actually loose 

~~m¥%B$Ht1m 

A low-capac­
ity type of 
holder in 
which a 
"wipe" form 
of contact is 
used, "the con­
tact strips 
being kept 
clean by the 
action of in­
serting and 
withdrawing 
the valve. 

may be the cause of a receiver refusing ab~olutely 
to function. or altemativcly be the cause of its 
working in an erratic and thoroughly umatis­
factory manner. 

Preventing Accidental "Burn-outs" 
In view of the high price of valves, some form of 

protection is called for, in order to prevent damage 
to the filament being caused by accidental surface 
contact of the filament legs of the valve with that 
part of the socket which is connected to the pQsitive 
high-tension lead. Many manufacturers of valve­
holders in which all four pins are set in a moulding 

The tubular low-capa­
city type of valve re­
quires a special holder 
with its contacts 
arranged to suit the 
positions of the con­
tacts on the valve 
itself. 

of bakelite or other insulating 
material, overcome this possibility 
by setting down the metallic por­
tions of the sockets into the mould­
ing, so that contact is not established 
until the valve is inserted some wav, 
and as· it is not usually possible to 
insert the. valve incorrectly, at any rate without 
considerable force, the likelihood of damage is so 
reduced as to be practically negligible. 

Spring Tension Important 
Springing is another important feature in an 

anti-shock type of component. Some holders are 
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all that can be desired when used in conjunction 
with the lighter types of valve, but as soon as a 
hLa vie-r valve is employed, the holder is sadly 

In these anti­
micropnonic 
holders the 
design is 
such that no 
straming of 
the springs 
can occur in 
putting in or 
taking out 
the valve. 

wanting in the very attribute which it claims to 
possess, as. the valve weighs down the spring 
portion to such ari extent that it is resting, or 
nearly so, upon the rigid portion, and consequently 
any shock which occurs is transmitted to the valve. 
On the other hand, the writer has in mi•d a holder 
in which the springs are so strong that it takes a 
far lar-5er and heavier valve to obtain the correct 
amount of springing than would in general circum­
s1anc s be employed, and in ordinary use, there­
fore, the holder does not fulfil the requirements of 
its cla:=;s. 

Special Types 
In these ne tes I have purposely omi tteu any 

reference to special types of holder, such, for 
example, as the holder for the V 24 type of valve, 
as these holders are each designed for one par­
ticular valw, and thus are not of general interest. 
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Bradford Readers Hear the 

M ANY hundreds of lVloDERN 
WIRELESS readers have 
alreadv heard the "Els­

tree Six " • working in con­
ditions so difficult that even super­
heterodyne receivers have been 
baffled. Under the auspices of the 
Bradford Radio Society, Mr. H. J. 
Barton-Chapple gave a lecture at 
Bradford, on the 3oth April. The 
subject of his address was" Modern 
Development;; in Broadcast Re­
ception," and advantage was taken 
of the occasion to exhibit and 
demonstrate the " Elstree Six " 
receiver. 

Conditions Not Ideal 
Great ·intere~t had been aroused 

in the district, and the size of the 
audience was ample evidence that 
an advance demonstration of this 
remarkable receiver was thoroughly 

"Elstree S. " IX 

appreciated. An indoor aerial was 
employed, and owing to the p::>si,ion 
in which the huil:ling is situated 
the reception of distant broad­
casting is always rather difficult. 

A Further Difficulty 
In addition to this the lecture 

hall was situated ahont zoo yards 
from the local broadcasting station. 
In spite of this, however, it W'l'i 

possible to cut out the Bradford 
station with a two degree move­
ment of the condenser dials, and 
many distant stations were 
obtained. 

A Remarkable Achievement 
This test of selectivity speaks 

well for tbe receiver, and could 
not have been achieved with any 
but this remarkable set. A ~uper­
heterodyne receiver in the • same 

building was found to give very 
poor results on a previous occasion, 
so that the reception of broad-· 
casting stations such as Bourne­
mouth, Aberdeen, Mancbester, 
Hull, Hamburg, Newcastle, Madrid, 
London and Brussels rPdounds tc 
the crdit of the " Elstree Six." 

In their issue elated May r, under 
the title " Rarlio's Achievement " 
the Yorflslzire Evening A 1'gus stat~cl 
" •... Mr. Barton-Chapple ex­
hibited ancl demonstrated a new 
receiver, the 'Elstree Six.' 
Althougl1 only abont zoo yards from 
tlw Bradford station, he succeeded 
in tuning in a number of distant 
stations without local interference." 

In an issue of the same date the 
Yorkshire Observer also gave a full 
description of the lecture, and in 
conclusion commented in a similar 
manner. 
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~ HEAR THE "ELSTREE SIX" ~ 
~ e.> 
~ AT WORK. ~ 
® ~ 

~ ....... ~~ -~· ~ 

~ SPECIAL INVITATION TO '' MODERN WIRELESS" READERS. ~ 
~ ~ 
~ ·~· • • ~ • -~· • ..,.. • E1> 
~ ~ 
~ ~ <B In order that "Modern Wireless" readers may judge for themselves the remarkable efficiency e.> 
~ ~ cB of the "Elstree Six," the Editor invites each purchaser of the first five hundred "Elstree EC 

~ Six " blueprints to visit the Elstree Laboratories and try the original set for himself, either ~ 
® e.> 
~ in daylight or after dark. Applicants for blueprints should ask for "Elstree Invitation e.> 
® e.> ® Form " when sending their remittances. e.> 
~ e.> 
~ SPECIAL NOTE.-Owing to the large size and high cost of the " Elstree Six " blueprints, ~ 
~ e.> 
~ it haa been found impossible to include these in the free blueprint scheme announced on another e.> 
~ ~ 
® page. The charge for each frol!t-of-panel or wiring diagram blueprint is ls. 6d. post free. e.> 
cB e.> 
~ e.> 
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The Dry Battery 
And How It Works 

MODERN WIRELESS~ 

·With the increasing popularity of the dull emitter valve, dry bat:: 
teries are coming into more common use for filament lighting, in 
addition to high=tension supply. In this article the principle of the 
dry cell is explained in a clear and easily understandable manner. 

S long ago as 1868 a 
French investigator 
named Leclanche in­
vented a battery or 
cell which had such 
useful char-acteris­
tics that it has be-

come one of the most common 
batteries in moden1 use. The ori­
ginal cell which he devised was a 
wet cell. It contained two elec­
trodes, a positive· and a negatiYe, 
contained. in a suitable jar which 
was filled with an electrolvte or 
active liquid. The two electrodes 
were a zinc rod and a carbon rod 
surrounded by manganese dioxide 
in a suitable fom1, and the electro­
lyte was ammonium chloride, or, 
as it is popularly known, "sal­
ammoniac." 

The Question of Voltage · 
The action of the cell is as follows. 

Practically all substances possess a 
certain capacity for doing electrical 
work, or as we say, a potential. 
This potential is defined with 
reference to some other factor, 
and the resulting potential differ­
ence is measured in volts. The 
potential difference between carbon 
(surrounded by manganese dioxide 
a5 it is in this particular case) aml 
ammonium chloride is of the order 
of 1 volt. In addition to this we 
have a potential difference between 
the ammonium "chloride and the 
zinc which amounts to 0•5 volt. 
Thus the total potential· difference 
between the carbon electrode and 
the zinc eleprode is the SUUl of. 
these two voltagf!S which amounts 
to 1·5· volts. 

A Chem4:al Action 
J.f the two tenninals are con­

nected through a · cwcuit then a 
current will flow through the wire, 
completing the system by mean~ 

~~~~~~~~~~@@@~@~@~ 
~ Do you know why a dry ~ 
Q:i battery drops in voltage with ~ 
&; use ? W lzy does it lose its &.! 
@ e(/iciency if it is kept for a &; 
(V long period, and how (!IZn &; 
fO this trouble be remedied ) fO 
(jj These queries and othe~ fO 
~ interestiug . questions are fO 
,']:) answered n~ this discussion ~ 
fO 011 the sub;ect. fO 
~&.!~~~~(jj~fO&.!fO~fOfOfOfO&.!~ 

Special large cell H. T. bat­
teries are obtainable for 
use with power amplifiers 
and multi-valve sets. Com­
parison between the 45-
volt unit o.f the type seen 
in this photograph and the 
small power valve enables 
one to form an opinion of 
the size oftHese batteries. 

)I 

of the cell itself. Tu order to 
supply the energy for this current 
i.he zinc is dissolved by the am­
monium chloride solution, and as 
a result we obtain a definite 
chemical change inside the cell. 
The zinc is turned in to zinc chloride 
and ammonia and hydrogen gase~ 
are liberated. The ammonia io 
soluble in the water of the cell 
whence, after a certain time it 
begins to escape as a gas. The 
hydrogen, however, is not soluble 
and is carried with the cnrrent to 
the carbon electrode, where it 
clusters round the rod and forms a 
bar.rier to the current. 

Polarisation 
This action is known as polari­

sul.ion, and when this takes place 
the voltage of the cell 'rapidly fall'> 
to a very small·value anrl '30 the cell 
becomes useless. Jt is for this 
purpose tlw.t the carbon electrode 
is surrounded by mangane'>e di­
oxide, which is a bhu·k po\nler. 
This substance has an affinity for 
the hydrogen because of the amount 
of combined oxygen which it con­
tains, and the effect of this is that 
the hydrogen is oxidised, so form­
ing ordir>ary water, being thus 
removed from the surface of the 
carbon, and leaving the cell in 
an active condition once again. At 
the i'Same time the manganese di­
oxide is reduced, as it is called to 
a lower oxide, having lost som~ of 
its oxygen, so that it becomes used 
up in the process. 

The Dry Cell 
lt was not until 1888, twenty 

years after LcclanchC's original 
discovery, that a dry cell was made 
on the same principles. The only 
difference between a wet cell anrl 
a dry cell lies in the fact that the 
electrolyte is made up in the fom1 
of a paste so that it is not spillable. 
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The zinc electrode, instead of being 
made in the form of a rod, is made 
to serve as the container, so that 
we have a pot of zinc, a centr.:tl rod 
of carbon surrounded by a large 
volume of the manganese dioxide lle­
polariser, and the intervening space 
is filled with a paste containin~ 
sal-ammoniac as the active part. 

Interesting Figures 
The voltage developed by a dry 

cell is not quite so grPat as can be 

CARBONRoo 

A sectional view showing 
the "make-up" of an 
ordinary Leclanche cell. 

obtained with a wet cell, owing to 
the somewhat higher internal re­
sistance, but the difference is 
usually less than O•I of a volt. As 
the cell runs down, however, we 
have seen that chemical changes 
take place, and this causes a differ­
ence in the potentials existing 
inside th'> celL For one thinz, the 
electrolyte is no longer ammonium 
chloride, but contains a large pro­
portion of dissolved zinc chloride. 

Secondly, the manganese dioxide 
has largely been used up in remov­
ing the bubble3 ·of hydrogen gas 
round the carbon rod, and the 
resulting mixture of carbon and 
reduced manga>1ese dioxide has not 
such a large potential difference to 
the electrolvte as it had before. 
The actual figures are as follows : 
Carbon-manganese di'lxide to elec­
trolyte O•+ volts. Electrolyte to 
zinc 0•3 volts, giving a. total voltage 
of 0•7 volts instead of r ·5· 0£ c:mrse 
when the cell reaches such a con­
dition as thi;, it is u;eless for 
further work. 

"Limiting Considerations 
In practic~. therefore, the con­

ditions required are that the cell 
shall give as long a service as 
possible before the -internal chemi­
cal change takes place which c::tuses 
the drop in voltage. The chang" in 
the voltage of course, is not a snclclen 
one, but is fairly gradual i 1 i:s 
action. At the same ti:ne the 
voltage falls away very rapidly 
after 11 c~rtain limit has been 
reached, and the cell quickly runs 
down. 

For radio receiving purposes we 
have two separate requirements. 
First of all there are cells required 
for lighting the filaments of dull­
emitter valves, known in America 
as A batteries, and secondly we 
have batteries for providing high­
tension voltage~ or grid-bias voltage 
known respectively as H and C 
batteries in the same country. The 
conditions of service are somewhat 
different and it will be as well to 
discuss 'the two classes of cells 
separately. 

Filament Batteries 
The requirements of the filament 

batterv are that it shall give a 
reason-ably large current for a con­
siderable period. The current 
supply is comparatively inter­
mittent, lasting from 2 to 5 hours a 
day on an average. 

:1\ ow the depolarising action due 
to the oxidisation of the hydrogen 
hy the manganese dioxide is not 
very rapid. If the battery is in­
tended to give a continuous service, 
therefore, a considerable quantity 
of manganese dioxide must be 
pr ovid!'!tl round the carbon electrode, 
a'1d it must be so applied that it 
has easy acc'"ss to the free hydrogen 
which is to be removed. For this 
reason it is customary to provide 
between three and four ti~nes as 
much manganese dioxide as is 
th~oreticallv necessary in order to 
accelerate the depolarising action 
where pJssible. 

Discharging and Recuperating 
Even so, a small amouat of 

polari,;iation takes place, and the 
voltage of the cell drops gradually 
during use. Duri11g the period 
when the batterv is switched off, 
t.lC dep:>larici ~g ·a~tion, continues, 
s) that the c;~ll recuperates to a 
larg~ extent. .1'\ow the actual life 
of the battery before its final voltage 
drops below the permissible limit 
depends in a -considerable degree 
on the relative length of the dis­
charge and recuperation periods. 
Cp to a point the shorter the 
p2riocls of discharge, the longer the 
life of the batterv, but we have here 
another factor .comhg into play, 
known as the " shelf " life of the 
battery. 

" Shelf " Life 
If a batterv stands for some time 

without any. current being taken 
from it, very small chemical re­
actions take place inside the cell, 
largely due to the presence of 
minute impurities in the chemicals, 
and ultimatelv this will cause local 
actio::t at the ;inc electrode resulting 
in the zinc being dissolved by the 
sal-ammoniac, although no current 
is being passed. This in time will 
cause holes to appear in the zinc 
container, and by ·the time the 
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action has proceeded to this stage, 
a considerable internal change has 
taken place inside the cell, and the 
voltage has dropped considerably 
below the normal. Thus, if a cell 
is kept on the shelf for a con­
siderable period, it will lose its 
voltage automatically, and become 
useless. 

Using for Short Periods 
Now this internal action comes 

into play when the battery is used 
only for comparatively short 
periods. If the battery were 
switched on onlv half an hour a day 
and left with ·the remaining 23-i­
hours to recuperate, thyn its life 
would be so long that the deterio­
ration which goes on all the time 
during the shelf life would begin to 
take effect here, and the battery 
would begin to lose its voltage f,o.ll 
this cause. 
Optimum Conditions of Service 

The best conditions under which 
to use a battery therefore depends 
upon its shelf life. The less a 
battery is used, the longer becomes 
the life up to a point where the 
internal reactions begin to cause 
the voltage to drop irrespective of 
the current taken from it. This 
means, therefore, that if the battery 
is used for only a small number of 
hours every clay then the current 
which is taken from it can he 
increased. For example, in some 
tests which were recentlv made 
on several large dry cells the 
maximum service when the battery 
was used four hours every clay was 
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In the C:lse of a "dry" 
cell the electrolyte'takes 
the form of a thick paste, 

obtained with a discharge of IOO 

mil!iamps, whereas "when the cell 
was only used two hours a day, 1.he 
best discharge was 200 milliamp:s. 

It will be seen that these figures 
bear a definite relationship• 
The results were taken on a stan­
dard type of battery, 2t in. dia­
meter and 6 in. high, so that these 
figures may serve as a guide to 
other users. For this type of cell, 
therefore, the product of discharge 
in milliamps and hours per day 
=400. 



Cells in Parallel 
If the average hours of service 

per day are known, then from the 
figures just given the best discharge 
rate can be estimated, and sufficient 
batteries placed in parallel to give 
the optimum conditions. For 
example, if we re,1;1uire to rur1 three 
fio milliamp. valves from dry bat­
teries, and they are to be used on 
an average three hours a day, then 
one single set of the batteries will 
suffice. If longer service is re­
quired running to an average of 
perhaps five homs per day, then 
the optimum discharge rate for 
each battc ry would only be about 8o 
to <;o milliamps, so that two banks 
of cells in parallel should be used 
in order t8 supply the I 8o milli­
amps required. 

High- Tension Batteries 
When we come to the questicm of 

high-tension batteries the life of 
the battery is not such a serious 
matter, because the current taken 
from the ba:ttery is much smaller 
and it is shelf life which usuallv i·; 
of importance in a case such~ a'> 
this. Moreover a most important 
requirement is that the internal 
resistance of the battery shall be 
constant. With the smaller cells 
inside the batteries, it is not 
possible to keep the actual internal 
resistance anything like a·.; low as 
a filament battery, the interna1 

resistance of a single cell ranging 
from 0•2 to 0•5 ohm as against 
something like ·O 05 for a large 
filament battery. 

A Constant Resistance 
It is important, however, as was 

just mentioned, that this resistance 
~hall remain constant, as otherwise 
whistling and howling in the ampli­
Jier may be set up, or, if the state 
of affairs is very bad, continual 
crackling will result. Particularly 
with this type of battery, there is .a 
consid· r1ble difference between :an 
intermittent and a continuous -d:is­
char.ge, owing largely to the muCh 
smaller available quantity of active 
material in a small battery. A 
battery which will give ISO hours' 
service on continuous rating before 
dropping to I volt per cell would 
give about 28o hours' life .if dis­
charged intermittently for four 
hours a -day with a 20 hours' rest. 

lnsulatloa 
In order to keep the shelf life 

· long, and to keep the internal 
resistance constant, great care ihas 
to be taken in the insulation be­
tween the individual cells. If this 
i1 not done, then continual small 
leakage currents will flow which 
will cause the battery to run 
clown very quickly, quite apart 
fcom the unpleasant nois~s which 
will be set up in the circuit by the 
flow of these leakage currents. 1For 
this reason the ordinary ftash"1amp 
battery is not always suitable for 
high-tension, because the insulation 
in such cases has not to conform 1:D 
such a severe standard, and is not 
quite adequate for the somewhail: 
exacting requirement~ of a .good 
high-tension 'battery. 
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, A Proper Balance 
In conclusion, therefore, it will 

be seen that the design or choice Gf 
a high-tf'nsion battery depends 
entirely upon an adequate balanoe 
between the capacity and the shelf 
life. Obviously the largest battery 
possible should be ·chosen for any 
given load, provided that it obtains 
a reasonable shelf life. There is no 
economy in using large batteries if 
they lose their efficiency during the 
period of recuperation. These 
points, however, are usually borne 
in mind by the dry cell manu­
facturers, and as a result of ex­
haustive research work, there are 
now a large number of batteries 
on the market specifically designed 
for the stringent and exacting con­
ditions of wireless service. 
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page 77. See 
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The Post Office high-power station at Northolt is well-known to listeners. Here 
we see the switchboard and a number of the generators. 
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Methodical tuning is a considerable aid to the successful operation of a 
receiver, and in this article the author indicates clearly the best procedure 

to adopt. 

IHI
• OW can I operate my set to its best 

advantage ?-is a question frequently 
asked by the beginner. He knows, 
for instance, that he will rereive some 
signals by means of haphazard 

adjustment, but he feels that in order to 
obtain the best results he should follow some 
ordered procedure. He is quite correct, since, 
as in all things, there is a right and wrong method 
of going to work, so with a broadcast receiver 
there is a best method of adjusting the dials 
if the fullest effect is to be obtained. 

A Circuit for Discussion 
Take, for instance, the type of circuit shown in 

Fig. I, which consists of a high-frequency valve 
V 1, followed by an anode-current rectifier valve 
V 2• It will be seen that tuned grid circuits and 

..£ 
R-F 

CHOKE 

Fig. 1.-0nce the initial ad-
justments of the coil tappings 
have been carried out in this 
circuit, the tuning is con­
trolled bysimultaneous move­
ments of C1 and C 3 , with a 
final adjustment on c4, the 

reaction condenser. 

~ E 
adJUStable primary windings are employed, 
Reinartz type reaction being used on the second 
grid circuit and controlled by means of the vari-_ 
.able condenser C4• L 3 and L 7 are simply radio­
frequency chokes. 

Although the circuit is comparatively simple 
t}lere are ithree variable condensers which require 
adiustment _and two small primary windings. 
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Initial Difficulties 
The novice can therefore be pardoned if at 

first sight the problem causes him a little worry. 
Let us consider for a moment the purpose of each 
of these adjustments. The tapping on· L 1 en­
ables the best combination of signal strength and 
selectivity to be found on a given aerial and to 
cover a certain waveband with a good measure of 
efficiency. cl permits the grid circuit of v1 to 
be tuned to the frequency of the required station. 
C3 serves the same purpose for V 2, while L4 may be 
adjusted to suit the valve V 1 and requires adjust­
ment once only for any partic)llar valve. C4 is 
the reaction condenser. 

Operating Details 
To operate the receiver place the L 1 tapping 

about half-way, that is to say, so as to include 

approximately half the total turns. Carry out a 
similar procedure in regard to L 4, but if the valve 
V 1 commences to oscillate reduce the number 
of turns. L 2 and L 5 should be similar sized 
coils, hence for any given wavelength the readings 
on the condenser dials C1 and C3 will be very 
nearly the same. Place the dial of the reaction 
condenser c4 at zero and rotate cl and c3 together 



When signals are beard ·adjust these two ~ 
densers for the best results _and then rotate C4. 

The Reaction Cond~nser 
As C, is increased the strength of signals VI-ill 

also increase, provided L. is connected correctly 
in relation to L 5, and a point will finally be reached 
when oscilla,.tion will commence. The final position 
of C4 should be below this point. After this a slight 
readjustment of C3 may improve matters. 

The position of the tapping on L 1 is a matter 
for experiment, so also is that upon L 4• Both of 
them should be varied, and when once a suitable 
adjustment is obtained they can be left, the 
control then being carried out with the condensers 
C1, C3 and C,. 

Rotate the Condensers Slowly 
It should be remembered that in searching for 

distant stations the two tuning dials C1 and C3 
must be rotated very slowly, and with each in­
crease it will usually be possible to follow up this 
movement with a correspondingly small increase 
in the value of C4 . If, however, C1 and C3 are to 
be decreased suddenly, C4 must be diminished 
first or self-oscillation will in all probability occur. 

Another Popular Circuit 
Fig. 2 shows another form of circuit which still. 

retains a well deserved popularity. It consists 
of a " semi-aperiodic " aerial coupling, together 
with a tuned 
anode with reac­
tion on to the 
anode coil. Re­
action control is 
by means of a 
swinging c o i 1 , 
and there are 
therefore on 1 y 
t w o condenser 
dials to adjust. 
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with' 'benefidal results. !t will then be . found 
necessary to readjust C2 by decreasing its vz lue 
slightly. The final adjustment would be car iel 
out by moving the potentiometer arm towards the 

A: 

Fig. 2.-ln the popular tuned anode 
with reaction circuit, searching is 
carri~d out with C 1 and C 1, the ,.re­
action coupling between L 1 and L 8 

being subsequently tightened for the 
best results. 

negative end, but not so far that the valve V 1 
commences to oscillate. 

An Outcome of Practice 
After a little practice the approximate positions 

of cl and c2 will be known for any given station 
and the adjustment will be the matter of a few 

seconds. It is as 
well to bear in 
mind that careful 
tuning when 
searching is more 
likely to give 
good results than 
is the common 
practice of set­
ting the receiver 
in t o oscillation 
and swinging the 
condensers wild­
ly in an attempt 
to " strike " a 
carrier wave. 

The Better 
Method 

In practice the 
tapping on L 1 
would be at 
about IO to 20 

turns from the 
earth end of the 
coil for the 
broadcast band, 
and the normal 
operating proce­
dure is to vary 
cl slightly, say, 
a degree or two 
at a time, and 
to rotate C2 over 
a large portion 

Accessibility of the transmitting equipment is a feature 
of the Dublin broadcasting station. 

In the forme,· 
instance the re­
quired station 
will be brought 
in without 
interference with 
one's neighbours, 

of its scale. The arm of the potcntiometer R 3 
would be placed about half way along the 
resistance element. 

Adjusting Reaction 
Signals having been received, the reaction coil 

L3 may be brought nearer to the anode coil L 2 
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and the repro­
duction will be undistoli:ted, whibt in the latter 
case it is highly probable that ~pon bringing 
the ne>ceiver out of oscillation the signals will be 
lost and searching will have to be commenced 
once more. The first is a good example of 
skilful manipulation and the second a case of 
gross mi-;handling. 
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I T is perhaps unfortunate that an 
instrument which is such an 
important asset to the experi­

menter and home constructor should 
have been named a wavemeter 
because under working conaition~ 
the apparatus does not measure 
wavelengths at all. 

A Familiar Phenomenon 
The fact that a condenser and 

mductance when connected in series 
can be made to oscillate at a fre­
quency which depends upon the 
constants of the circuit IS a pheno­
menon familiar to all MoDERN v\' IRl'­

LEss readers, and a wavemeter is 
essentially a device which makes 
use of this principle. Now the 
instrument which is the subject of 
this article rc:ally measures the 
frequency of the oscillations in a 

Fig. 1.-A simple form of. 
wavemeter consists of an 
oscillatory circuit L C, to­
gather with some form of 

rasonance indicator. 
....................................................................... 

particular circuit, for there is a 
definite relationship between fre­
quency and ·wavelength, and we 
have got into the common habit of 
speaking in terms of wavelengths 
when the mote correct term would 
be frequency. 

A Simple Principle 
Our wavemeter, then, consists 

primarily of a closed oscillatory 

circuit wl1o:e natural frequency can 
be varit'd at w;}l by adjusting either 
the inductance or condenser (and 
somct:Ines b'lth), and this is brought 
into a state of resonance with the 
frequency to be- measured. By 

Fig. 2.-A crystal and a pair 
of telaphone3 form an effec­

tive resonance indicator. 

reference to a calibration chart or 
curve the wavelength (or frequency) 
can then be read off quite simply. 

Wavelength Range 
The wavelength range of the in­

strument will naturally depend on 
the sizPs of the coils and condensers 
employed in the construction of 
the unit, and by making the coils 

An absorption wavemeter 
for use with receivers is 
quite simple in conatruc­
tion and consists merely 
of an inductance and 

variable condenser. 

interchangeable or being able to 
increase the maximum capacity of 
the condenser the total range 
covered can be made to suit all 
possible contingencies. 
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The Main Classifications 
There are two main classifications 

for wavcmeters, namely, valve and 
non-valve, but one feature is com­
mon to both, and that is that there 
must be incorporated with the 
design some form of resonance incli­
cator. Actually at resonance the 
resistance of the osci,llatory circuit 
is reduced to a minimum, or in 
other words, the current flowing in 
the circuit is a maximum and the 
device must indicate this fad: either 
in an audible or visible manner. 

Included in these devices may be 
mentioned the following : Hot-wire 
ammeter, crystal detector· and tdP­
phones, crystal detector and gal­
vanom~er, thermo-couple and gal-

vanometcr, neon tube or neon lamp, 
small incandescent lamps, etc. 

Each of these has its own par­
ticular advantages and disadvan­
tages, and taking the simple wave-
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The Dull JEmitter which popularised Summer Radi(] 

S 0 long as bright-emitter valves were the only 
ones available the really portable Receiver 

was impracticable. No one wanted to carry 
big 6-volt accumulators out into the country 
for the pleasure of enjoying a Radio concert in 
the meadows-it wasn't worth the trouble. 
And even when the first dull emitters became 
more popular their extreme fragiliry rendered 
them unsuitable for the inevitable rough handling 
which every Set must get when carried from 
place to place. 
And so the portable Receiver lagged in develop­
ment. But, with the introduction of the 
Wuncell, summer Radio becomes a new delight. 
It is now quite easy to design a three-valve 
Receiver which can be fitted 

Wuncell valves will not be harmed by the 
vibration and rough usage to which such a 
Receiver must inevitably be subjected. 
The reason for this lies in the design of the 
filament and its method of manufacture. Instead 
of being a long, straight filament, it is ::.rched and 
further stayed at its centre with a third support. 
Instead of obtaining low current consumption 
by thinning down the filament at the risk 
of fragility, the Wuncell filament is manufactured 
under an· entirely new process. This permits 
an exceptionally high electron emission at a 
temperature of only 800 degrees- when the 
Wuncell valve is working, its glow is practically 
invisible in daytime. Even in the dark it 

into an attache case complete Types and Prices: 
with a 2-volt unspillable accumu- OW.t. For Detector aJ?-d L.F. use- 14/-

is no more apparent than the 
luminous figures on a watch dial. 
As a result, therefore, we have 
every confidence in saying that 
the Wuncell Valve is quite as 
r ob us t as e v e n the we 11-
known Cossor Bright Emitter. 

. . 1·8 Volts. Consumpooo ·3 amps. 
lator. Such a Recetver wtll •w.2. <With red topJ for H.F. use 14/-
. 1 0 h • 1"8 Volts. Consumption "3 amps. gtve at east 1 tO 12 ours W.3 The Loud Speaker Valve - 18!6 

reception on one charge. And, .rs Volts. ~oosumption ·s amps. 
what is more important still the Aho r.n Jpeual baJt wrth mmance 

• to Slltt 2, 4 .,. 6-volt accumulator 16/• 

Cossor Valves 
Iss11ed h::1 ~ C. Comr. Ltd., Hrghhury Grove, London, N.J. Gi.b.rt Ad. sro8 

Tell the Advertiser you saw it m "MoDERN WIRELESS." 57 
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IGRANIC PACENT Pon:elain Rheostat (P.Uent No. o3&4o6.) 

·rhe. ·Rheostat for, Portable 
Why is the Igranic-Pacent Porcelain Rheostat so particularly suitable? 
The reason is obvious as soon as you examine it. The Igrank-Pacent 
Rheostat is thoroughly dependable-any amount of rough travelling 
will not put it out of adjustment. 

Users of Igranic-Pacent Rheostats appreciate it as a well-made 
component, designed to do its job well and to keep on dJing it under 
all sorts and conditions of service. It is compact too-it takes up very 
little space in a portable set. 
Smoothness of control and quiet operation are additional advantages appreciated by users 
of all types of sets, portable or otherwise. The highly finished Bakelite knob and the 
attractive dial improve the appearance of any receiver. 

Rheostats of 6, 10, zo, 30 and 50 ohms or. a Potentiometer of 400 ohms are obtainable, 
and the price is the same for~ each-half-a-crown. 

Ask your dealer to show you this and all Igranic-Pacent Radio Essentials. 

Write for List J.34. 

Sets 

The 18RANIG 
lnslrlll:tional carton THE 

coutain5 a comprehensive fully illus­
trated· d3srriptive handbook, full-~ize 
general arrangeme.n~ drawing7 wiring 
diagrams and drilling template f?r 
constructing a six-valve Supcr!OUIC 
Heterodyne Receiver according ~o the 
Igranic design. Obtain· a copy froJ'O. 

your dealer. Pn.ICE 2 }6. 

E;;cclusive Manufacturing Licensees of 
PACENT RADIO ESSENTIALS· 

149, QUEEN VICTORIA ST., LONDON. 
Works : BEDFORD. 

JGRANIC ~ PACENT RHEOSTAT 
is also obtainable with 
Bakelite base, as illus­
trated above-in the 
same resistances at 4/-

cach. 

Eranche; :- B!RMI:'!GHAM., ~RIST..OL. CARDIFF. GLASGOW. LEEDS. MANCHESTER. NYWCASTLE. 

Tell the Advertiser vott saw it in " MoDERN ·WIRELEss.'· 
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meter first (i.e., non-valve type) .we 
will briefly deal with these as the 
merits of the case dictate. 

The Simplest Form 
Fig. I gives the simplest con­

nections for the wavemeter, L ar1d 

tuning (the ideal of all wavemeters), 
in spite of the damping action of the 
crystal itself. 

Reducin~ Crystal Dampin~ 
Fig. 2 shows the simple circuit 

with the crystal detector and tele-

This back of panel view shows the extreme simplicity of 
the absorption type of instrument. Absorption wave­
meters of the type illustrated are particularly valuable for 

short-wave calibration purposes. 

C being joined in series across the 
terminals at A, between which 
would be connected a resonance 
indicator, which depe11ds for its 
action upon the current flowing 
through it. The terminals B in 
parallel with the condenser C are 
provided for those devices which 
rely on the condition producing 
maximum voltage across the con­
denser or coil. 

~_.___·I L ~et 
Fig. 3.-Much of the crystal 
damping is overcome by 
tapping across only a few 

turns of the inductance. 

Hot wire ammeters and galvano­
meters have their widest application 
in laboratory ·instruments, w will 
not be dealt with here, especially as 
the ammeter is really only employed 
in those cases where the wavemeter 
is coupled to a circuit of consider-
able power. ' 

Damp in~ 
When the induced currents in 

the coil L are exceedingly small, the 
crystal detector and telephones are 
admirably suited for the purpose, 
and various refinements have been 
introduced in order to produce sharp 

phones inserterl at B of Fig. I, but 
difficulties are often experienced as 
a result of the damping action of the 
detector and the uncertain external 
capacity dne to the telephones. 
The former objection is considerably 
reduced bv resort to the method 
shown in Fig. 3, where the crystal 
is now shunted across only a few 
turns of the coil. 

The " Unilateral " Method 
An interesting circuit is indicated 

in Fig. 4, this beir,g often called the 
" unilateral" connection, the tele­
phones and crystal detector being 
joined in a closul loop and con­
nechd to the oscillato1y circuit at 
one point only. Here the- wave­
meter constants remain unaltered, 

A practical ex­
ample of the 
Fig. 5 circuit. 
The buzzer is 
joined across a 
small portion 
of the "X" 

coil. 
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irrespective of the characteristics of 
the telephones and detector, thus 
any pair of telephones, leads, etc., 
may be employed. 

The action of this circuit is attri­
butable to electro-magnetic induc­
tion, the fidd froin the coil L linking 
the closed loop and inducing a small 
E .~LF., which can be rectified and 
made audible in the telephones. 
Jn addition, electrostatic effects 
have a certain function ir~ the 
successful operation of the scheme, 

Fig. 4.-This somewhat 
unconventional circuit 
depends for its action upon 
both e I e c t r o- m a g n et i c 
and electrostatic effects. 

the main objection to which lies 
in the small audibility obtained as 
compar;,d with the other methods. 

The Neon Lamp 
In the case of the neon lamp, 

which may conveniently take the 
form of an ordinary Osglim lamp 
referred to elsewhere in this issue, 
fhe condition of resonance is found 
by observing when the lamp glows 
at maximum brilliancy. The advan­
tages of this method are that it is 
simple, while the determinations can 
be quickly and easily made. The 
accuracy is not so great as with the 
other methods, owing to the diffi· 
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culty of judging maximum bright­
ness, l!>ut the method has many 
applications,· especially for trans­
aitting work. 

~a &man lucandescent Lamp 
A small incandescent lamp of 

)low voltage (2-4 volt) is sometimes 

listening on the telephones or loud­
speaker for the loss of volume it is 
possible to judge with a fairly high 
degree of accuracy the resonant 
condition and thus Tog the wave­
length of the incoming signal. The 
wavemetershould be loose.Jvcouoled 
to t h.e receiver. - · • 

Tl:.le wavemeter at the Elstree Laboratories is one of the 
moat accurate in this country and is controlled by· means 

of a quartz crystal. 

used in series with L and C, i.e., at 
A of Fig. I, to indicate resonance, 
but this introduces an additional 
resistance in that part of the 
circuit which, by design, should 
be" low loss." 

All the types just referred to are 
what are know~ as absorption wave­
meters, s-ince they depend for their 
at::tion upon the energy which is 
absorbed from the particular re­
ceiver or circuit whose wavelength 
(or more strictly, frequellCy) is being 
detemnined a.nd @lW- furm of the 
~tetif! ~rpti:l!ln: instrument is 
~ in t.woc €If the phatographs 
~~ th-i& article. 

1ra 1lridk lteceivers 
'lniey'fimil! tiaeir-wit!htst application 
~ 1ISlRf in; conj-unction with 
~ circ:nits for spa;rk 
~ l!ludi in: most cases can be 
lll!ltif,witfi:~.i<"lxers. The absorpti0n 
Cl!l! ~from themroei ving cmnrit, 
wfiich has- ~en tuned aecw:ate ly to 
the incoming: signal~ wilt cause a 
J!"eC!Ilucvwn• in sipaill strength, and 
~ce occm:s- when- this reduc­
ti.Qa is a. ma;x.im1m1. Thus by 

Buzzer Wavemeters. 
There are many types of 

wavemeters which are Jesigned to 
generate oscillations, and by loose 
coupling to the receiver these 
oscillations can be detected and the 
receiver adjusted to produce maxi­
mum sound in the telephones or 
·~~~---······ ···-·····-··--------·······-------------·-·-------.. 

rjJJ~·~~~L cf 
Fig. 5.-Turdmg is 
s-harpened by tapping the 
buzzer across part of the 

inductanGe L. 

loud-speaker, th>l1s indicating the 
required resonance condition. A 
buzzer is frequently utilised to 
excite the wavemeter circuit, and 
the simple scheme of connections is 
indicated in Fig .. 5· 

The buzzer is shown tapped across 
the· eoil L, and voltage impulses arc 
ti1us in,1 parted to the oscillatory 
ci!muit, the frequency of whose 
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oscillations will depend, as before. 
on the values of L and C. Diffi­
cnlties are often. experienced in 
mainta.u1ing a constant buzzer note, 
and. this sometimes calls for skill and 
a certain amount o: patience in 
adjusting the vibrating reed to 
produce a. fairly shrill _note. 

Ftg. 6.-Th·e circuit of a. 
simple heterodyne wave­

meter. 

Heterodyne Wavemeters 
Turning our attention now to 

valve wavemeters, a simple cirruit 
i;; shown in Fig. 6. The oscillating 
circ11it L 1 C 1 is connected in the 
anode circuit, being coupled mag­
netically to the coil L, in the grid 
circuit, the coupling being kept 
fixed. Continuous- oscillations are 
generated and maintained in a 
circuit of this nature, the frequency 
being varied by an alteration of C 1 
or L 1 . 

The wavemeter is g<·nerallv re­
ferred to as a heterodyne '~ave­
meter, and when working it is 
adjust<'d so that the frequencies 
of the incoming carrier wave and 
that from the instrument are 
identical. If there is anv difference 
between these frequencies beat notes 
will be heard when. the wavemeter 
is loosely coupled to the receiver, 
due to this frequency difference, and 
a zero beat note is ':he condition 
obtained when the two frequencies 
are the same. 

Quartz Crystal Control 
:Yhe wavemeter at Elstree makes 

use of these principles, but in order 
to secure the accuracy of one part 
in three thousand, it is controlled 
by a quartz crystal, and interested 
readers are referred to TV ireless 
Weekly, Vol. 8, No. 3, where com­
plete details of this remarkable 
instrument were published, while a 
photograph of the wavemeter is 
shown in these pages. 
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Refinements Open­
air Super­
Heterodyne 

By 

G. P.KENDALL, 
B.Sc. 

Many interesting experiments may be carried out with super=hetltrodyne 
receivers, and Mr. Kendall makes here some suggestions for refinements 

in the super::heterodyne published last month. 

ONE of the great charms of the 
super-heterodyne is that to 
the keen experimenter, to a 

greater extent than probably any 
oth-:r receiver, it is a constant 
provocation to try and make altera­
tions which shall prove to be im­
provernents. There are so many 
things wh~ch can be tried, altera~ 
tions ,of the oscillator con­
nections, different methods of 
coupling a stage of high-frequency 
amplificcttion in front of the first 
detector, and so on, tlnt even 
though the set may be giving good 
results, it requires more than 
human forbearance to refrain 
from making constant little modi­
fications in hope of getting some­
thing still better. 

Interesting Modifications 
Certainly, no super-heterodyne 

which I have ever made has been 
allowed to stagnate ;for long, and' 
the portable one which I described 
in the last number of this journal 
is no exception. Many alterations 
and modifications from the design 
which was published were tried 
both before and after the appear­
ance o"f the last article, and it is 

. proposed to .describe some of these 
this month, since several of them 
are interesting in themselves, and 
also capable of giving ei~her im­
proved results or more pleasant 
operation, at the expcndihtre of jllst 

a little time and work upon the 
set. No ~erious outlay is involved. 

Lower Bend· Rectification 
A mojification which is always 

worth trying in a super-heterodyne 
................................................... , ... , .... ,, ........ ,.,,, , . .,,,.,,, . ., ............... ,,,., .......... ,,..,,, .... .. 

OSCILLATOR 
COUPLER , 

Fig. 1.-By utilising a balancing condenser as shown 
here, it becomes unnecessary to use a centre-t3.pped 

coil in the oscillator-coupler. •••.................................................................................... ,, ............... ,., ......................... .. 

A twin-coil 
coupler may be 
made up on 
formers of this 
type, the conven­
tional mounting 
for centre­
tapped coils 
being retained. 

mf~fr'Bf1~fF'i'J 

6I 

is to employ what is called " b:)ttom 
bend " rectification for the second 
detector, instead of the usual grid 
condenser and leak method. Th,, 
use of b::>ttom-bencl rectification i:> 
often found to prodc:ce some im­
provement in the selectivity of th<.: 
receiver, and a somewhat proh­
lema'dcal increase in the purity of 
rt.:proLluction. It is so easy to try 
that it is usEally one of the first 
things th2.t one does in sup2r-hetero­
dyne recdvers, and in the instrument 
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under consideration it is particu­
larly simple. All that is required 
is to remove the grid condenser and 
lealc of the ·second detector, re­
placing them by a straight con­
nection between the appropriate 
terminal of the intermediate trans­
fonner and grid of this valve, and 

-
In my o'wn set I found that there 

is no loss of signal strength what­
ever upon using this · method, 
selectivity is slightly benefited, and 
tlJe reaction control of the inter-· 
mediate-frequency amplifier by 
means of the appropriate poten­
tiometer is decidedly improved. The 

••~~~·•••••••••••••••••••••••••••n••••••••••••••••••••••••••••••••••••••n•••••••a••••u•~••••••••••••••••••••••••••••••••••u•••••••• 

Fig. 2.-The method of connecting the balancing 
condenser in circuit witl be clear from this diagram. 
Note that no connection is made.to the normal centre-

tapping contact on the coil mount. 

then to remove the connection 
between the lower end of the 
secondary of the same intermediate 
frequency transformer and low 
tension positive. Instead. attach a 
ilexible lead to the terminal of the 
intermediate frequency trans­
former in (JUestion, fasten to the 
end of this a wander plug, and 
insert it in a suitable socket in the 
~rid-bias battery which is already 
pro,·idecl for the low-frequency 
valye_ 

The Detector Valve 
To get the b:ost results from 

bottom-bend rectification it is 
acl.-isahle to use a suitable type of 
Yah·e, such as the special high­
impedance Yalves used for resistance 
amplitication, and other similar 
types. It will then be found that 
with about I~ volts negative grid 
bias and an easily found H.T. V<l:ue 
in the neighbou~hood of 6o to 70 
volts, good rectification will result. 

An improvement 
in selectivity was 
found to result 
from the use of a 
"field less" twin­
coil transformer 
as o s c i I I at o r -

coupler. 

amplitier seem,., to slide in and out 
of oscillation much more. smoothly 
when bottom-bend rectification -i·s 
being used, and this is a very 
desirable feature from the point of 
view of reception of realh · di~tanl 
stations. 

]u11e, 1926 

Experiments with the Oscillator 
One of the most interesting lines 

of expel'imerrts in a Tropadyne 
circuit is to be found in trying 
different types of oscillator-coupler, 
shielding the coupler and so on, 
and as a preliminary to trying 
experiments here I made a small 
modification in the connections 
which greatly facilitates such ,,·ork. 
It will be remembered that the 
main difficulty in getting the Tropa­

. dyne system to work correct]~- is to 
find a suitable ,point for the centre 
tapping upon 'the coil, a yariation 
of a turn or so on either side of the 
best point producing quite wide 
Yariations in the behaviour of the 
set. 

J.Eli:mina:ting the Oelrtre Tap 
Accordingly, it is,a very dr:sir.able 

thing to be able to .eliminate the 
ce.ntre tapping altogether, 2.ml 
achieve the desired connection to 
the electrical centre of tl1e circuit 
by some other method. The one 
,,:hich I have adopted for use in tltis 
receiver employs a scheme of two 
small condensers in series, so 
arranged that by a simple adjust­
ment it is possible to find a point at 
a suitable potential to which the 
lead from the preceding circuit may 
be connected. 

The revised scheme is shown in 
the circuit diagram of Fig. r. where 
the balancing condenser: scheme is 
indicated by the letters BC. As 
"·ill be seen, the scheme employed 
is simply a development-of the well­
known method of t11e use of two 
small variable condensers in series 
across the grid coil, the connection 
from the previouscircuit being made 
to the common point between them, 
a suitable adjustment of the capa. 

ci~ies of these two condensers 
resulting in the .point in question 
becoming a true centre point. 

A Combined Condenser 
Since the adjustment required 

always takes thl' form of <l n,,l,r.l ion 
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'fhe Skill of the Wood-worker 
HAS it ever occurred to you how much the perfection of 

a Loud Speaker depends on the ?.rt of the Wood­
worker ? The craftsman's skill in fashioning the 

delicate shape of the flare, for instance, is just as essential as the 
construction of the unique internal mechanism of the :JStOWil. 
Examine a :JStOWil Q-type Loud Speaker at your local vVlreless 
Shop. Note the exquisitely shaped flare ; you'll find not even 
the faintest suggestion of a flaw. In its exquisite finish and the 
extreme beauty of its outline the :JSrown is unrivalled. But 
hear it and you'll appreciate the outstanding success of this, the 
best of all Loud Speakers. Such perfection of tone and volume 
cannot be heard in any other instrument. All the care that is 
lavished upon it is fully evident in the result. 

T:~3re are Eight Types of :IGNWn Loud Speakers 
Type H.l. Type H.2. Type H.3. Type H.4. 

21 ins. high. Height 12 ins. 15 ins. in height The~mallest Brown 
12oohms £5 5 o 120 ohm-; £z 5 o and in resistance Loud Speaker. 
20'10 ohms £5 8 o zooo ohms (.2 8 o of :woo ohms Only ro ins. high. 
4-000 ohms £5 ro o 4000 ohms £2 ro o .£3 o o 2000 ohms. £r roo 

Type H.Q. Type Q. Cabinet Type. Cryslavox. 
20 ins. high. 23 ins. high. Tn In ;\lahogany or The only Loud 

Resistance: resistanc-E's of 120, O,lk Cabinet, zooo Speaker which 
aooo or 4000 ohms 2000 or 4000 ohms or 4000 ohms '\n,rk~ from a Crys· 

£6 o o £15 15 o £6 6 o tal Set £6 o o 
--and three Types of :fllt"<)l\ll\ Headphones 

Type A. Type F. Popular. Broadcast tyjle. Type A.2. 
As used by the Weight onJy 6 oz:s. 4000 ohms £t o o 
Admiralty 
12o, 2000 or 
4000 ohms so f-

ohms (.3 

Your neares I JV ire­
less Dealer has a 
range of Brown In­
struments a M is 
Rnxious to demon­
s.' rate them to you. 

The New reed-

type, unequalled 

for sensitiveness. 
4000 ohms 30/-

lllttstrated here £s 
the TVorld -famous 
Brmf•·n " Q." It is 
universallv acknmo­
ledged to lie the height 
of Loud Speaker 

perfeclior>. 

1t-rowa 
s. G. 
Western 

BROWN LTD., 
Acton, W.3. Avenue, N. 

F.etail 81\owrooms-rg, Mortim~r Street, W.I; 15, Moorfields, Liverpool, 
67, High Street, Southampton 

l'Vbolesale Depots-2, Lansdown Place \Vest, Bath. Cross House VVestgate H.d. 
!iewcastle. 120, Wellington Street, Glasgow. 5-7, Godwin St., Hradf01.__~ 

Gilbert Ad. 5II5 

S.S.2 L.F. 
(Green Disc.) 

\'oltage 2.0 volts. 

Consumption ·3 amps. 

PRICE 14/-

Leaf/et S.S. 1.7. 
gives full particu­
lars. Your Dealer 
will be pleased to 
order Six - Sixty 
Valves for you if 
he i.s out o/ stock. 
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"Eveohig Papers-Evening Papers!" 
The lusty shouts of the Paper Boy 

re-echo through the streets as he hurrieg 
up one and down the next, whetting 
an appetite for the latest news. 

The leading wireless journals of 
to-day have endorsed in the strongest 
of terms the claims of Six-Sixty Valves 
-in fact, our simple statements are 
modest compared with the " excep­
tionally good ,results " obtained. 

For the radio enthusiast who uses 
a small or medium-sized Loud Speaker 
we can confidently recommend the 
S.S.z L.F. (green disc). For real 
purity of tone this valve is second to 
none, and in addition to its low current 
consumption-only .3 amps_-it works 
at such a low temperature that the 
life of the Vah·e is immeasurably 
increased. 

Then there's the S.S. 7--a real 
Power Valve, combining a wonderful 
purity of tone with unequalled volume, 
and consuming only .r amps. f1lament 
.current. With this valve there is 
absolutelyno glow whatcYcr from the 
filament when operating at the correct 
voltage ; indeed, there is no valve 
that can boast of a longer life, 
because there is no valve that oper• 
ates at a lower temperature. 

Ibe Electon Co., Ltd., Triumph House, 189, Regent Street, London, W.l. 

Tell the Advertiser you saw it in " MoDER:-< WIRELESS." 

• 
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of one condenser and an increase of 
the other, it was obviously feasible 
to combine these two in one com­
ponent, and this has been done b_v 
constructing a small condenser with 
two sets of fixed plates opposite to 
each other, and a single set of 
moving ones which can engage in 
either of the sets of fixed plates to 
a greater or less extent. Thus, one 
can have half the moYing plates 
engaging with one set of fixed plates 
and the other11alf with the other set 
of fixed plates, and thus it is quite 
easy to balance one against the 
other until it is found that the 
moving plates are at the true 
electrical centre of the system. 

The Connections 
The particular condenser whit:h [ 

have now incorporated in the set was 
one made np by :\1essrs. Peto-Scott 

Easy Testing 

A centre tapping is thus no longer 
needed upon the coil, and it is, there­
fore, very much easier to try 
different types of oscillator-coupler, 
since they need no longer be designed 
in such a way that a centre point is 
easv to locate. Instead, anv coil 
can" be plugged in, provided that 
a suitable reaction winding is 
provided, and then an adjustment 
of the balancing condenser will 
enable one to get the set into the 
correct working condition. 

J find that somewhat improYed 
operation results from the use of 
this modification, since it is easv to 
obtain exactly the desired. adj~st­
ment without fiddling with centre 
tappings, and I should recommend 
anvone who desires to obtain the 
very best from his sf't to mak<:> the 

Experiments with two transformers mounted 
as shown above appeared to indicate that the 
addiUonal complication invoJved in this method 

was hardly worth while. 

for the purpose, consisting of one 
of their baseboard-mounting neu­
tmlising condensers with an extra 
sd of fixed plates, and with a 
somewhat larger capacity than 
usual. Th.is I have mounted upon 
the baseboard beside the oscillator­
c::>npler, and between tl1e latter am! 
the aperiodic transformer. Its 
c:mncctions are as foilows: One set 
of fixed plates 1~ connected to the 
grid ~:nd of the oscillator-cou pier 
coil, and the other set of iixerl pl<l tcs 
is conn·ectecl, obviou~ly, to the other 
end of the coil. Froin the rno,·ing 
plates a lead goes to the appropriate 
c:mnection upon the aperiodic trans­
former, as will be seen from one of 
the diagrams which is reproduced 
l1:-rewith. 

alteration described, even though 
he does not intend to use anything 
except the standard oscillator­
coupler. (It will be observed that 
the particular socket upon the base 
which was previously used for the 
centre tapping is now left blank.) 

Adjustments 
To adjust the set aHer making 

thi:; modification, the procedure is 
as follows: Insert the oscillator­
C'>npler, and set the balancing con­
clen:oer so that approximately half 
of the moYing plates i5 engaged 
with either set of fixed plates. Now 
set the frame condenser at approxi­
mately half its scale reading, and 
swing the oscillator condenser 
through its whole scale. You will 
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probably find that clicks are heard 
at one particular point, indicating 
that the balancing condenser is 
not properly set. These clicks should 
be heard midway between the two 
points at which the oscillator dial 
would be set to bring in a station 
upon the particular wavelength to 
which the frame is tuned. It will, 
therefore, sometimes be easier to 
carry out this adjustment by first 
picking up a station and testing 
upon its signals. 

Balancina 
::\ext. proceed to vary the position 

of the moving plates one way or the 
other, until it is found that the 
clicks are bxoming fainter, and it 
will presently be discovered that a 
setting can b~ chosen with which 
there arc no clicks and the station 
c::>mes in correctly at its two point' 
upon the oscillator dial. Having 
found such a point proceed to Yary 
the capacity a little either way, 
because it will sometimes be found 
that better results are obtained 
if ~light clicks are still being heard. 
Tbe click is, in any case, a useful 
guide to tuning. 

Having got the arrangement to 
function successfullv with the 
original oscillator-co~1pler, it will 
be interesting to try various possible 
designs of coupler, designed for 
particular purposes. For example, 
I have been testing the set at a very 
short clistance-narnelv, about tllTee­
quarters of a mile, fro~ zLO, where, 
the question of direct pick-up in 
the various coils has considerable 
bearing on the selectivity which the 
receiver will give. In such 
circumstances it is worth while to 
experiment with twin or fieldless 
coils and also with screened coils. 
So long as no centre tapping has 
to be found, this is quite an easy 
business. 

A Twin-Coil Coupler 
The first test of this nature which 

I made was to use a ready-made 
twin-coil H.F. transformer, namely, 
the Beeline " Twin-eight " trans­
former, as· an oscillator-coupler, the 
usual {<rid winding being tuned and 
the primary winding being used for 
reaction purposes, for which it 
proves to b~ eminently suitable 
1\·ith valves of the fairly freelv 
oscillating type. - ~ 

A t.win-coil coupler of this type 
certainly seems to give an improve­
ment in selectivitv under the severe 
condition,; referr~d to, and variou~ 
cxp~'rimental couplers can b;" nnde 
np on these lines, using, for example, 
two short pieces of eb~.l11itc tu bc: 
1 J in. in diameter, mounted upon 
one of the nsual " Sp~cial Fin: " 
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ARE YOU .A PATIENT MAN ? 

c 

{200 
IIF lOtUJ ARE. 

' •• Let's sea- five separate units give five capacit.ie8,.. 
taken singly. Then I can have the first two in 
series '"' !!"lrallel-total seven. Then the first 
three all in S<!ries or all in parallel-two morE>. 
The first and third and second and third in eeries, 
total9. Ditto, in parallel, 11. First and second 
in series, anci in parallel with the thinl"----12 •••••• 
, . . • And the total number of different capacities 
wi h the five units is ----i',. What is it? 

If you get it right, 
you win £200! 

Whatever· your skill in counting capacities, how· 
ever, the ptttchase 0f at Dubificon will bring you 
one sure reward. The Dubilicon gives any 
capacity up to 0·01 I mfd. simply by varying the 
connections of the eight unit capacities of which. 
it is composed ; so that by usilljJ the Dubilicon· 
you will be able to select with unfailing certainty· 
the best value of fixed capacity for any desired 
part of your circuit. 
The Dubilicron is a multiple condenser containing 
eight separate units, the terminals of eacl'l. enit 
being brought out to sockets on the lid. By 
using Clix plugs (made by Messrs. Autoveyorr, · 
Ltd., 84, Victoria Street, S~W.l) of wh!ch two 
are given with every Dubilicon,. the units can be 
connected in a variety of series, parallel and com­
b~ed series. parallel arrangements giNittg a very 
large. number of different. capacities. 
The uses and advantages of the Dubilicon, which. 
we have summarised above, make it more than. 
wortft its low price of 30/-. · 
In additioa, the purchase of a Dubilicon entitles. 
yuu to- enter fur the £200 pria competition. All 
you have to do is to estimate the- number. of 
di1ferent capacities you can get by connecting 
up the first five units in various ways. 
Ask your dealer about one to·day-and mind you 
enter for the £200 competition I He will tell 
you all about it ! 

t\DVF.RT.OF THE DUBILfF.R rQNDEN'SER CO. (1925) LTD.t DU CON WORKS, 
\'ICl'ORfA ROAD 1 N. ACTON, W.J. Tf!:LEPHQNE: CHl:-wr· K 224r-z-3. 

E :"'.~.191 

Tell the Aduertiser \'nu . aw it m "l\foDER~ \\.IHELESS." 
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A Chat with 
Single- Valve Users 

In this interesting article Mr. Hartt gives some very valuable hints on 
how the "single=valver" may achieve the best results with his set. 

T HERE are limits to what one 
cm~ achieve with a single 
valve, but practically every 

wireless amateur passes through 
the stage when, having acquired a 
valve and the necessary apparatus 
to connect up a detector circuit, 
he is always on the look-out for 
new circuits to try in an endeav0ur 
lo find the "best" single-valve 
::ircuit. 

One can naturally understand 
the great popularity of the single­
valve receiver and the desire on 
the part of their owners to obtain 
the utmost from their modest 
equipment, but unfortunately the 
single-valve regenerative set is, 
if mishandled, one of the worst 
)ffenders as regards the oscillation 
nuismce. It therefore behoves 
every user of a single-valve re­
ceiver to exercise due caution 
in, its operation, and to learn to 
recognise its limitations and ayoid 

r---------, 
I I 

r' I 
,..;,1 I 

C, 

I 
I 
I 
I 
I 
I 
I 
I 
I 

·---x~ 

[jc, 
_j_~ 

(aJ ';- E 

the indiscriminate use of reaction 
which only spoils reception both 
for himself and for others. 

(a) 

by the single-valve user can employ 
his apparatus to the best advantage 
in order to get the maximum results 

~ E 
{h) 

- E 
{c) 

Fig. I.-By adopting the auto-coupled and "aperiodic •• 
methods shown in (b) and (c) respectively, much can be 

done to improve selectivity. 
.............................................................................................................. w •••••••••••.•••••••••• 

Preliminary Considerations 

Tt is proposed in this article to 
discuss the ways· and means where-

fhJ ""=" E 

Fig. 2.-Two efficient types of wave trap. That shown 
at (a) is useful in the case of direct aerial coupling, while 
the "acceptor" method at (b) is particularly suited to 

from his set. In the first place 
see that your aerial and earth are 
of reasonable efficiency, for you 
cannot hope to get ·good results 
with a poor collecting system, no 
matter how good your sei: may be. 
In fact, a high, well-insulated 
aerial, unscreenecl, and with the 
down-lead kept well away from 
walls, trees, etc., and led directly 
to the lead-in, which should be as 
short as possible, is essential 
if satisfactory long-distance re­
ception is to be attempted with 
a single valve. The earth le:ld 
should be kept reasonably short, 
and a sound earth c01mectiou 
made either to a large buriEd mr:tal 
object or to a number of parallel 
wires, which may be 7 'zz aerial 
wire, buried just below the surface 
of the ground under the aerial. 
Do not under-estimate the im­
portance of your aerial and earth 
system, as a friend of mine did when 
he at first failed to unclershmd 
why he could not get as gncd 
results on two valves as I could 

the Fig. 1 (c) form of aerial coupling. 

GG 



Why the Best 
the Cheapest 

• lS 

When results are disappointing, 
change that " cheap " transformer 
for a " Powquip " Orchestral. For 
the best is the cheapest in the long 
nm-and undoubtedly the "Orches­
tral " is the finest transformer that 
money can buy. It reproduces music, 
song, and speech without the slight­
e..! suspicion of distertton, and the 
quality of the workmllDSI\ip is ~ut 
equal. The" Orchestral'' is remark­
al.le for its flat amplifu:ation curve 
characteristic, l'I'Ver normal fre­
quencies. Ve>ltll.ge amplincation at : 
250 cycles = 19 2,000 cycles = 29 

... POWOUIP-
ORCHESTRAL 
TRANSFORMERS 
Th? ('aS£' is stamped out of high g-;-adf' 
f"kcholytk copper anrl is polished, bufft>d 
and lacquered, giving an attr~H'tl\t' 
ap~arar:re to ·:tnf'-xtn~nv:ly Pr'I"" 31/6 
ethclf'Ut lll:-'truule!tt. "" 

Send .a postcard for curve and bMkf," 
giving full particulars. 

The POWER EQUIPMENT CO., Ltd., 
Kingsbury Works, The Hydf', Hendon, N.W.9. 
Tekph' . .>ne: Coliuda'le 6rg6 & 7. Telegrams: J)owqaip, Hydr, l_ondnn. 
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Tbink el eve17 -.pre•ement 
possible ia aa R.T. Aceumu· 
lator-aad you'D llad lt laere 

I F you have delayed buying your High Tension 
Accumulator there is no need eo hesitate any lOft&&. 

The new Oldham shown above is a striking advance 
over any H. T. Accumulator yet made. If yours is a 
multi-valve Set you should at once disca:rd your old 
H.T. dry battery with its crackling noises-its constant 
expense for renewals and invest in an Oldham H.T. 
Accumulator. At onc:e your Set will take Gn a new 
lease of life. You'll get more volume and greater 
sensitiveness and save mtmey 

PortaWe 
All 20 - volt units can be 
clamped together. A strong 
carrying handle ensures abso­
lute portability. St<Mlt lid nd 
handsome base completes 
workman-like appearance. 

Tap ... at 
each a....-. 
Because each cell can be 
tapped you can use this 
Accumulator for grid bias 
use. Remember this vital 
feature when choosing your 
H.T. Accumulator. 

Madewltla 
real plates 
Every plate used ia this H.T. 
Accumulator has been made 
under the Oldham Special 
Aaivation Process. Plates will 
hold their charge over long 
intervals even if left idle . 

Aoceuitde 
Each 2 -volt unit contained 
within a separate glass cell. 
No possibility of voltage drop 
through acid leakage. 

Add to it ..... -.. Start with 60 volts (3 units) 
if you iike aru:l add the others, 
unit by unit, as you need 
them, AH units are inter­
changeable and can be clamped 
together for carrying or for use. 

A typical 
Oldlaalllpl'educt 
Examine this magnificent 
Accumulator at your Dealers'. 
You'll apprecitte why an 
Oldham sets its own standard 
for quality.· No Oldham has 
ever been built down t-o a price. 

1 Od. per· volt. 
60 volts 
80 volts 

£2 lO 0 
£3 6 8 

WO volts 
120 volts 

£4 3 4 
£) 0 0 

. S(}lid oak tray 3/6 extra if required. 

OLDHAM Be SON, Ltd., Denton, Manchester. 
London : Hazlitt House, Southampton Bdgs., W.C.2. 

a iiiif" ~ROCLSS. 
--01111 

Tell the Advertiser vou saw it w "~(ODER:S \VIRELEss.'' ci" 
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Made in six types, three 
general purpose and 
three power amplifying. 

General Purpose 
R. 4 volts, o. 7 amps. 8/· 
83. J .8 " 0 35 " 14/-
85. z..S , o.o6 , 16/6 

Power Amplifying 
84. 6 volt•, 0.25 amps. 22/6 
86. 2.8 0,12 " 22/6 
87. 6 o.o6 24/6 

...................... 
: Two Types:- ; 

'lc"'::~====:F., outside panel:­
. • mount£ng:- ~ 

:Two-way ... 7 /· : 
:Three-way •.. 10 j6 : 
:For insidebascbcard: 
: mounNng,with 6in.: 
: handle:- : 
:Two-way ... 8/-: 
=:\'!';~~;'~.·;: .... : .~~.~.~ .: 

Tuning is 
accurate because 

the moving block 
cannot fall. 

Holds the heaviest coilaecurely in pooi­
tion and prevents the fading away of 
volume. The vernier movement con­
si•ts of three sets of enclosed precision 
machine cut gears and reduces the speed 
of the moving coil block by eight times. 

From all R~dio Dealers. 

J~1flOfS. 
VERNIER 

COIL HOLDERS 
Garnett Whiteley & Co., Ltd., 
Lotus Works, Broadgreen Road, 

LIVERPOOL. 
Makers c:f the new Lotus Buoyancy 

Valve Holder. 

New Prices. 
"Ctility" Low Loss Con­
densers· wlthout Vernier fron1 
12/- for .oor rapacity. 
\Vith Vernier, fitted with slow 
motion dial, from 17 J8~ 
"Utility" no- capacity change­
ovt:r s\vitcht'~, 
Knob pattern. from 3/-. 
Le.' r pattern, !rem 3 f6. 

-Reduced prices : 
the same quality 
the same ''Utility" 
Guarantee. 

Every \Vireless Amateur who take! 
his hobby seriously knows the va!ue 
of accuracy aEd finish in the Com­
pone-nts he uses--that is why so many 
choose " Utility" Components. 
New Reduced Prices--made possible 
by greatly increased demand-now 
bring "Utility" components wlthin 
reach of every 'Vireless f'Ilthusiast. 
Better reception, lon,e:er life ar:d a 
guarantee that any "l'tility" gocds 
that develop faults with reasonable 
care will be repaired or replaced--all 
these are ensurEd if you demand 
•· Ctility" Componeuts. All good 
dealers stock them. 

WILKINSftWRIGHT LT.! 
KENYON ST. ·"'""·· BIRMINGHAM 

Tell the Adz·ertiser you saw it m "MovERl'\ WIRELESs." 

A.dvt:tt. of the Brihsh T:mnson-Houston Co .. Ltd. 



on Oilt;). If those people who seem 
to spend a large Ol.mO'tmt of thejr 
time swinging a reaction coil to 
no purpose would first devote a 
little of their time and energy to 
improving their aerials and earths, 
their efforts would probably be 
better rewardoo and otheTs spared 
a considerable amoun.t of mta­
fere:nce. 

Choice of a Valve 

, The next point to be considered 
is the choice of the valve. Almost 
any valve will function fairly 
satisfactorily as a detector when 
employing grid-leak: and coodenser 
rectification, but if you are making 
a point of purchasing a special 
valve, some of the special H.F. 
valves or the resistance-capacity 
type having a fairly high impedance 
and large amplification ratio will 
be found to give excellent results. 
Valves of this type oscillate freely, 
and provided suitable reaction 
arrangements are chosen a very 
fine and gradual control of reaction 
is possible. Amongst such valves 
may be mentioned the D.E.3b 
and S& in the 3-volt class, and the 
D.E.5b, D.F.A.4 and C.T.25b in 
the 5-6 volt class. 

For a single-valve reflex re­
ceiver, either a valve of the geneTaJ 
purpose type or a valve of the 
D.E.s class may be recommended. 

'IF 

Selectivity or ~aximum Volume? 

As far as tl1e choice of the circuit 
is concerned, the arrangement' you 
adopt will depend upon whether 

A practical example of the 
Fig 2 (b) wave trap, of which 
constructional details were 
given. in the October 1925 
issue of this journat, is 

shown above. 

you require a selective receiver 
to enable you to eliminate the 
local station and receive other 

Fig. 3.-Bytappingthev~tve across a portronof the tuned 
circuit L.~ cl the damp.ng effect on this circuit is de­

creased and selectivity improved. 

r~~~----·••u ....................... _ .................... _ .. ___ .. ___ ····-·-··-······-·····--······ .. ···············-~·-····-···········"· ..... . 

In this case the valve has tofuncti<:m 
both as a high-frequency and a 
low-frequency amplifier, so that 
one has to adopt a compromise 
in the choice of the valve, although 
in most· cases a valve of the LF. 
<lass, as represented by the D.E.5, 
D F.A.o·;, etc., win be found to 
give sensibly better results than a 
general purpose valve, provided 
stahil+tv is not affected. 

stations on nearby wavelengths, 
whether moderate selectivity and 
normal volume will satisfy your 
requirements, or whether you 
desire m::tximum volume from your 
local station. • 

Improving Selectivity 
The nther poor selectivity given 

by the ordinary direct couplc~d 
aerial (Fi~. r (a) ) ran be greatly 
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improved, without the addition of 
extra controls, by either of the 

)netliods shown in Figs. I (b) 
and I (e)- Fig. I (b) shows an 
·auto-coupled aerial circuit in which 
the aerial is joined to a tapping 
on· the coil L 1 • With this arrange­
ment it will be observed that as 
the tapping is made nearer the 
earth end of the coil, so the tuning 

. becomes sharper, thus giving greatEr 
selectivity, but at the expense of 
signal strength. On any given 
aerial an optimum tapping may 
be found which giv~s the best 
selectivity consistent with little 
reduction of signal strength over 
the uirect-coupled arrangement. 
This holds good only for a small 
band of wavelengths, and to cov,'r 
the broadcast band satisfactorily 
several such tappings should be 
made. • Practical trial will soon 
determine the: best tapping to 
use under any given con.dit~ons. 

The Tight-Coupled Aerial 

Fig. I (c) shows the " tight­
coupled " aerial circuit, co~sisting 
of a winding L 1 coupled fairly 
closely to a closed circuit L 2 C" 
connected across the detector va,' ve, 
an, arrangement which 1na.y !;>e 
very ea~ily adjuster'! to give a 
good degree of selectivity. It is 
desirable either to make the size 
of the coil L 1 adjustable by means 
of tappings or interchangeable, so 
that the de~ree of selectivity may 
be adjusted and . the optimum 
size chosen for any given con­
ditions, .Mr. G. P. Kendall has 
shOwn that this arrangement is · 
not truly aperiodic and a particular 
size ol coil for L,. cannot be ex-

. pected to give the best result' 
over the whole of the broadcast 
band. Usuallv, however, two 
coil sizes may· be chosen, one 
suitable for the lower part of the 
broadcast band and the other for 
the upper part, such that the whole 
band may be cnvered with a 
reasonable degree of uniformity 
and fairly good selectivity obtained 
without a great loss in signal 
strength compared with the direct· 
coupled arrangem·~nt. 

The Size of Aerial Coil 

The size of L 1 varies" of course. 
with different aerials, so that n(l 
exact values can be given. How· 
ever, as· a rough indication, 10 

to zo turns for a 3-in. diameteJ 
coil are suggested fer the highe1 
freqllleflci.:-s of the broadcast band­
increasing l1P to 25. or 30 . t'hln\~ 
for the- lower frequencies. Tha1 
is, for stations below, sav, Newcastle 
the coil would have from 10 tc 
20 turns, while the best size fOJ 
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reC':'IVIJlg Aberdeen would lie 
between 20 and 30 turns. 

In practice, the coil L 1 should 
be adjuatcd to the smallest size 
consistent with a reasonable signal 
strength ; if it is made still smaller 
than this, selectivity will greatly 
improve but there will be a con­
siderable decrease in signal strength. 
It is important to avoid having 
too large a size for the coil L 1, 

for as we approach the condition 
when the coil is large enough to 

types of wave trap. Both of these 
arrangements possess the advantages 
t.l:tat there is little interaction be­
tween tJl.o wave trap (witliin dotted 
lines) and tuning circuits and 
although a strong local station can 
be completely eliminated, the 
strength of the wanted signals 
is not reduced to any great extent. 
Fig. 2 (a) slnws a modification of 
wh:tt is called the " series rejector" 
type of wave trap, in which the aerial 
is connect,~d to a tapping on the 

Fig. 4.-The split-secondary method of tuning, although 
requiring four coils, possesses advantages both from 
the point of view of selectivity and reaction control. 

at.J.I.•••••••••••••••••••••IIIIIIIIIIIIIIIIIII•IIIIIIIIIIIIIIooolol•ollllll<ll•l•o•l•lll•lo•••oo oll.llllll•ooro••••••~•••• ooo or~oolfiiiUI 

tune the aerial . to the incoming 
signals both poor selectivity and 
low signal strength may result. 

Wave Traps 

coil L 1• This coil m:ty conveniently 
b:; a so-turn solenoid on a 3-in. 
former, and cl a •0005 condenser. 
The position for the tapping 
point is best determined by ex­
perim~nt to suit the particular 
aerial in use ; thus a tapping 
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practice the circuit L 1 C 1 is tun,ed 
·to the interfering signal, so that the 
aerial may first be connected to 
the point marked X and the un­
wanted transmission tuned in. The 
trap should then be connected in 
circuit and the condenser cl ad­
justed so that the unwanted signal 
is elimi11ated. Tuning on C 2 is 
then carried out in the normal 
way, after perhaps a slight re­
adjustment of C 1 . It is important, 
of course, to see that the coils L 1 
and L 2 are placed well apart and 
in the position of minimum coupling. 

A " Series Acceptor" Wave Trap 
Fig. 2 (b) shows wlnt is called 

a " series acceptor " wave trap 
applied to the tight coupled aerial 
circuit shown in Fig. I (c). This 
consists of a coil La place:l in 
series with a variable co:Qdenser 
C 2 and connected across the aerial 
coil L 1 • The circuit L 3 C 2 is 
tuned to the frequency of the 
unwanted signals for which it then 
provides a by-pass acr~Jss L 1 • 

When this has been done, the 
circuit L 3 C 2 is left at this adjust­
ment and tuning carried out in the 
ordinary way on the condenser C1• 

For this arrangement L 3 may be a 
70- or So-turn coil on a 3-in. 
former and C, a .variable ·0003. 
The same remarks as to isolating 
the coil L 3 from the other two 
coils apply as in the previous case. 

Reducing Grid Circuit D:impin~ 
It has been shown by Mr. G. P. 

Kend:tll that in the case of a. 

In order to attain a high degree 
of selectivity, it is necessary to 
increase the number of tuned 
circuits, but in the case of a single­
valve receiver this calls for great 
care in the design, since there is 
a certain loss of signal strength 
at each ·stage. There is, therefore, 
a practical limit to the selectivity 
which can be obtained in this way 
with a single-valve set, if a reason­
able sensitivity is to be maintained. 

•'"•••••••••••••••••••••••••••••••••••••••••••••u••••••••••••••••••••••~•••••••••••••••••••••u•~v••••••••••••••••••••••••••••••••••l 

The single-valve user in search 
of selectivity is, however, chiefly 
concerned with th~ elimination of a 
powerful local transm~ss!on, and if 
he is able to do th~s successfully a 
moderate degree of selectivity will 
prove satisfactory in searching for 
more distant stations. It is for 
this reason that the use of a wave 
trap has many <:dvantages. Very 
little extra complication is in­
volved if a suitable type of trap 
be chosen, for if the design is such 
that the· tuning o£ the trap ar,cl 
receiver circuits are largely in­
:lependent, only one preliminary 
adjustment of the trap is requir-ed, 
and ordinary tuning can then be 
carried on in the normal way. 

Two Useful Types 
Figs .. 2 (a) and 2 (b) show two 

of the best. of the more usual 
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V 

Fi;;:-. 5.-ln this circuit the reaction effect is obtained by 
adjusting the value of the, variable condenser C4, the 

coupling between L 2 and L3 being fixed. 

point should be made, say, every 
ten tunJ,s for the ftrst thirty turns, 
from the end connected to L 2 and 
tha best on~ chos~n from · trial. 
Connecting the aerial in turn to 
points five turns on either side of 
this may result in a still better 
adjustment being obtained. In. 
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detector valve employing grid· 
leak and condenser recti:ication, 
which imposes a fairly heavy 
damping in the grid circuit, a 
marked increase in selectivity may 
be obtained by tapping the valve 
across only a portion of the grid 
tuning inductance. Fig. 3 shows a 
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practical circuit employing thit; 
scheme. A tight-coupled aerial 
is employed and a suitable tapping 
is taken from the grid coil to one side 
of the grid condenser. In this 
circuit a fixed reaction e9il L 3 

is coupled to the grid coil L 2 and 
reaction is controlled by the con­
denser C 3 ; L 4 represents a high­
frequency choke. Experiments 
have demonstrated that a ~•pping 
point about two-thirds along the 
coil L 2 from the filament end 
gives a very useful· increase in 
selectivity without much sacrifice 
in signal strength, so that this 
scheme is VI'Orthy of the attention 
of the single-valve user. 

Split Secondary Tuning 

.An arrangement which gives an 
improvement both in selectivity 
and in reaction control is given in 
Fig. 4, which shows a split-second­
ary circuit. The secondary coil is 
divided into two portions, L 2 and 
L 3 ; the aerial coU is coupled to 
one portion and the reaction coil 
L. to the other. Each of the 
coils L 2 and L 3 may be a No. 35, 
tuned by a condenser of oOOo 5, or a 
No. 50 for L 2 and 35 for L 3 • These 
combinations will be adequate to 
cover the broadcast band. It is 
of course understood that the two 
coils constituting the secondary 
arc not inductively coupled-that 
is, they should be placed at right 
angles or in the best position for 
minimum coupling. 

Reaction Control 

The foregoing are some of the 
chief schemes for improving the 
selectivity of a single-valve receiver, 
but reaction also plays a very 
important part in achieving this 
end. It is, however, importa1~t 
to secure a fi1~e and gradual control 
of reaction, if the best use is to be 
made of it, so that the set can be 
brought gradually up to a point 
sufficiently near to the state of 
oscillation to give the desired 
increase in, signal strength and 
sharpness of tuning without ·intro­
ducing appreciable distortion. This 
state of affairs may be attained 
either by the method shown in 
Fig. 3 or by what has been called 
the " throttle-control" method 
which is embodied in, the circuit 
shown in Fig. 5. In both these 
arrangements a fixed reaction wind­
ing Ls is used ; this should not be 
coupled too closely to the grid coil 
and should be kept as small as 
possible consistent with obtaini11g 
adequate reaction over the whole 
tuning range. In the Fig. 5 circuit, 
L,, 1s a high-frequency choke and 
the condenser C, controls the 
reaction effect, 
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CONSTANT SELECTIVITY CONDENSER 

Rottn' emd Stt1tor 
die-cast in one 
piece, ..t!M'liwg 
resulu mrherzo 

unattainable. 

The Dial pre­
cision movement 
is the "last word'' 
in selective tuninf! 

ANOTHER CIL~~IRfif'RONI P~ODUCT 
A distinct innovation in Con­
denser design. Avoids the con­
tact resistance losses experienc ~d 
with separately assembled con­
densers. Rotor and Stator are 
die-cast in one, which means 
positive connection and perfectly 
matched characteristics. The 
specially designed vanes provide 
straight line reading, greater 

range, easy short wave tuning 
and very low minimum capacity. 
Another feature of unusual in­
terest is the MICRO STATION 
SELECTOR, a newly designed 
dial precision movement, allowing 
completely selective tuning and 
ten or more different adjustments 
between each degree. Play and 
back - lash entirely eliminated, 

PRICES 
Condensers: .oooz, 13/9 ; .0003, 14/3 ; .ooos, 14/9 

"Station Selector" Dial, 10/6 
(Gold or sih·er-facrd). · 

Sc11d f•Jr cmuN··fp f:l·Nr'n"~torv leufld lu: 

CL~t&t~N CILEA~T~ON 

Sta!~l~ic, RAIO>IIO lLUIMITED 
ONE, CHARING CROSS, LONDON, 

(Works : BIRMINGHAM) 
Cleartron, Westcand, London. 

CLEARTRON 
RADIO 
VALVES 

15/~ 
Standard price 

Tell the Adver#ser vou saw it in " MoDERN WIRELESS." '71 
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Some Further Notes on 

the "N eutrophase F o1tr ,, 

J.H.REYNER 
B. Sc.(Hons). 

A~C.G.I., D. I.C .• 
A.M.I.E.E. 

Further interesting details concerning the " Neutrophase Four" receiver 
have come to light as the outcome ·of certain experiments carried out 

by Mr. Reyner. 

SEVERAL points have been 
raised by various corre­
spondents concerning the 

"Neutrophase Four" which was 
published in the March, 1926, 
issue of MoDERN WIRELESS. 

Some doubt appears to have 
been introduced concerning any 
tendency to parasitic oscillations. 

A Tendency to Oscillate, 
In a previous MoDERN WIRE­

LESS article (February, 1926) I 
dealt with the serious defect of 
circuits employing centre-tapped 
coils due to the tendency of half 
the coil to oscillate at its own 
natural frequency, which with 
Dimic coils is in the neighbourhood 
of ro,ooo k.c. (3o metres). Ordinary 
neutrali'Sing arrangements are in­
effective as a counter to this mode 
of oscillation, but the difficulty 
may be overcoJlle by using an 
arrangement of a tapped coil 
aLd a full coil alternately, as shown 
in Fig. r. 

Neutralising is then effected 
on the second valve by connecting 
the neutralising condenser from 
the anode of the valve V! to the 
nmote end of the precedilig tapped 
coil L 2• 

Alterations in Layout 

In the "Neutrophase Four,"· the 
circuit of which is shown in Fig. 2, 

this connection was adopted, and 
it was further found that with such 
an arrangement the anode coil 
of the second valve could still 
be centre-tapped if desired. In 
the particular receiver described 
no parasitic oscillations were ob­
served, bt.t I have subsequently 
found that this mode of oscillation 

i3 possiblf', particularly if th(! layout 
is departed from in any way. In 
such cases two remedies are possible. 
One is to revert to the connection 
given in Fig. 1, so that the second 
anode contains the full coil. The 
reaction condenser should then be 
connected between the anode of 
V • a'ld the grid of V 1• 

The other alternative is to con­
nect a roo,ooo ohm leak across 
the anode half of L. (Fig. 2), i.e., 
between the anode of V 1 and 

to find the cause of this I have 
been making a thorough investiga­
tion of the circuit. In most cases 
the layout given had been departed 
from in some measure, more par­
ticularly as regards the positions 
of the three coils. 

Some Unexpected Results 
This led to an investigation of 

the coupling between the coils, 
as a result of which some unex· 
pected facts have come to light 

Fig. 1.-Parasitic oscillations with centre-tapped coils are 
overcome by employing an ordinary coil for L 8 • 
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HT +z. The reaction may be left 
as originally connected or, if de­
sired, altered as just described, 
whichever is better. 

Difficulties 
One or two readers have ex­

perienced trouble in neutralising 
the circuit, which in some cases 
has proved impossible. In order 
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which are published this month. 
Suffice it to say that there is 
appreciable coupling between the 
first and third coils, and that this 
becomes relatively more importanl 
if the distance between the coils 
is increased. The success of the 
original layout was thus due, in 
no small measure. to its oom· 
pactness! 
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Fig. 2.-Tha orig;n3.1 circuit of the "Nautr.:>phasa Four" racalver which a;Jpaared in the 
March, 1926, issue of "Modern Wireless." 

,.IIOOtl1110111tl011tllllllll011~ftiiiOOIOflll111tflttOfOOIOO~IIU1010t'0tt•otUOIIIIffl11tllttOIOtltll1011fiUOIIIOIIIIIIIIIIIU1111111IIIIIIIIIIIIIIIItfU'I;flllfllfiOIIItOIIIItlllttiiiiJII•tfftftiOifiU11. 

An Improvement 
The investigations, however, 

showed that a marked improvement 
could be effected by connecting 
the earth to the centre point of 
the ftrst coil instead of to the end 
of. the coil. This considerably 
reduced the capacity coupling 
between the several coils. The 
aerial arrangements have to be 
slightly rearranged as shown in 
Fig. 3· The aerial circuit appears 
to be sufficient to check any 

the circuit stable even if the 
position of the coils is altered 
slightly. 

A Final Check 

As a final check the set should 
be tuned in to the local station 
and the centre coil removed. The 
signals should either vanish· or 
be dead weak, showing that the 
coupling between the first and 
third coils has been eliminated. 

One fmal word may, be given 
concerning the neutralising, which 

HJ.+ 

Fig. 3. - Con­
nectingthe earth 

C to the centre 
7 oOflozs point of coil L 1 1---- •and the aerial to 

the top end of 
the same co"J 

"'---...... tr-~-----L_J._.+., gave im provad 
results. LT.-

.................... ,. .................. ~ ...................... $11'111101111 •••••••••••• , ••••••••••••••••••• ,. •••••••••••••••••••••••••••• 

tendency to parasitic oscillations 
in the first valve, but if this does 
not prove to be t:lC c ~se a 
Ioo,oo:::> ohm leak between aerial 
and earth will prove effective. 

Without this modification it is 
possible to obtain conditions where 
the stray coupling between the 
coils is greater than that through 
the valves so that neutralisation 
is impossible. This comparatively 
small change,. however, renders 

applies not only to this circuit 
but to other similar arrangem<;nts. 
The method of adjusting the circuit 
given was to tune in the sGt to 
the local station and then to turn 
out each valve in turn and to 
adjust the appropriate neutralising 
condenser until signals vanished. 

A Slight Adjustment 
This gives a rapid approximate 

adjustment, but it will often be 
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found in practice that the setting 
so obtained is not quite correct, 
and a further slight variation will 
be found necessary to prevent the 
set from oscillating throughout 
the whole range. In my instru­
ment a decrease ·of the neutralising 
condensers by about three-quarters 
of a turn is required. 

If this effect is noticed, therefore, 
it should not be ascrib:d to any 
defect in the set, but is quite in 
order and is commonly observed 
with neutralising circuits. 

SIR,-In the October, 1925, issue 
of MoDERN \VIRELEss Mr. D. J. s. 
Hartt described the " DX Four.'1 

I built the set according to in­
structions, and have been using it 
for six months. I do most hean:ilv 
congratulate the author upon havi'lg 
designed what I call an ideal set. 
Its selectivity i:; of exceptionally 
hig]l order. I have not the least 
trouble h separating L-:mdon frori1 
Madrid, Madrid from ~.lanchester, 
Manchester from Bournemouth, 
Bournemouth from Hamburg, and 
Hamburg from Dublin, and all 
within 10 degrees on my tuning 
dials. I have not yet used head­
phones on the set but have tuned 
in 43 stations direct on to a Sterling 
Mellovox loud-sp0aker. The re­
action is qui~e the smoothest that 
I have ever handled. I am con­
tinually being told by friends and 
others who have listened to niy set 
that it is the most perfect repro­
duction of speech and music that 
they have ever heard. Personally 
I am more than satisfied with it. 

Yours truly, 
P. 0. APPLEBY. 

Letckwortk. 
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The Aerial Mast 

and • 
ItS Erection 

Readers will have no trouble in erecting a cheap and durable 
mast if they follow the instructions given in this article. 

AT this time of the year many 
amateurs consider the possi­
bility of erecting an aerial 

mast to replace an existing one 
which has not weathered the winter 
storms with advantage, and the 
following description of my own 
experience may be of use to those 
who wish to erect a mast which 
shall be cheap and at the same 
time durable. 

The Choice of Hei~ht 
Despairing of obtaining a suitable 

larch pole at a reasonable price, I 
visited a local wood-yard and 
selected the longest length of 2 in. 
by 2 in. (quartering) they had~ 
which was 20 ft. long. When 
buying, the amateur is advised to 
see that there are no large knots 
or cracks, especially at the corners 
of the wood. I had decided on 
30 ft. for the length of the mast, 
and so an extra 12 ft. length was 
pought to join to the 20 ft. length 
--allowing 2 ft. for overlap. I 
chose a 30 ft. mast_ because to get 
really good results with a crystal 
set I had found this height to be 
the minimum in my particular 
circumstances, and also because 
a greater length than 30 ft. is 
rather unmanageable. 

Preparing the Wood 
First of all the wood was planed 

· smooth, the shorter piece being 
then tapered off to a circular 
section, leaving 2 ft. at one end 
for joining to the longer piece, 
the diameter of the thinner end 
being made about I} in. This 
taper removes a good deal of the 
weight and yet does not reduce the 
: trengtn appreciably. The next 
thing was to join the two pieces 
together. To do this three bolts 
pach t in. by 4! in. were used, 
Fig. I indicating the position of the 
lJ;J]ts in question. After the nuts 
Lave been securely tightened, it is 
;_, lvisable to rivet over the ends 
c f the bolts to prevent possible 
unscrewing. 

At the top of the mast was fixed 
a pulley, let into the wood and 
held by a 2 in. by i in. bolt and nut 
(Fig. z), and over this is screwed 

The Stays 
It was decided to fix three stays 

. to the mast, one at the rear attached 
to the top of the mast to take the 

Fig. 1.-The two sections of th.e mast are joined 
with three nuts and bolts. 

a circular disc of wood which serves 
to keep the halyard on the pulley 
and also to prevent the wet from 
soaking into the wood. At this stage 

' 

\G.[~ 
Fig. 2.- Dimensions of the 
masth.ead showing how the 

pulley is fixed. 

the mast was given three coats of 
paint and tarred for 3 or 4 ft. from 
the bottom where the wood enter~ 
the ground. 

7-!-

pull of the aerial, and one on each 
side of this at about I20 degrees 
with it. These two stays were 
attached to the joint of the two 
mast lengths, Fig. 3, showing the 
positions diagrammatically. The 
stays were attached to large screw­
eyes fixed into the mast. 

After attaching the three lengths 
of stay wire to the screw eyes, and 
passing the halyard (which should 
he of mariilla rope, or, failing that, 
good " linen line ") through the 
pulley, the mast is ready for 
erection. 

Raising the Mast 

Having decided on the site, a hole 
was made about 3 ft. in diameter 
and 3 to 4 ft. deep to receive the 
end of the mast, the positions of the 
anchors to which the stays are 
attached being also settled upon. 
1 n most gardens suitable walls or 
trees will be found, but failing this, 
hard wood pickets about 3 ft. 
long should be driven into the 
ground, and eye bolts or screw eyes 
attached to them (Fig. 4). 

Then comes the actual erection 
of the mast, and here help will be 
required. Lay the mast on the 
g;ound with the lower end over 
the hole which is to receive it, 
and. get your " confederate " .to 
stand on this end (or otherwise 
prevent it from rising), while 
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you raise the other end OV\lr your 
head and gradually work towards 
him. The method is probably 
familiar to all-it is used by 
builders to raise ladders. 
•••~••••nli••J •••••••••••••~<••••••••••••••••••••••••••••••••••••• 

Fig. 3.-The'final arrangement 
will resemble that shown in 

this diagram. 

Final Operations 
Having raised the mast to a 

more or less vertical position, 
earth is lightly rammed into the 
hole, and while one person steadies 
the mast, the other attaches the 
stays to their anchors. To tighten 
the stays I used strainers (ex. 
R.A.F.), and having fixed these 
stays, the earth is finally rammed 
tightly round the base of the mast. 
A cleat should be attached to the 
mast, to which the end of the 
halyard can be secured. 

Fig. 4.-Stay wires can be at. 
tached to a hard wood picket. 

·An Important Detail 
Wben hauling up the aerial, do 

not have it too tight, as when the 
halyard becomes damp it shrinks; 
and this may throw a great strain 
on the aerial if it is already tight. 

W.E.M. 
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-the finest coil you ever saw 

Best of all is its 
reasonable price 

You would expect to pay very much 
more for such a beautifully made coil 
as the Eureka. Ask your dealer to 
show you one. You will be amazed 
at its low price, 

E20 40-150 metres 
E25 55-250 metres 
E35 80-375 metres 
E50 120-560 metres 
E75 185-760 metres 
ElOO 285-1000 metres 
E150 36g-1500 metres 
E200 47 -1375metres 
E250 530-2725 metres 

4/3 
4/3 
4/3 
4/6 
4i!O 
6/3 
7i· 
8/-
8 6 

All tht abovt! tVfliJI!·len(Jths m·~ ob· 
tained with a '0005 mfd, 11ariable 

coru:ienser i~~ parctllel. 

Three 
Eureka features 

Low Loss 
Hold a Eureka Coil up to the light. See the air 
spacings and you'll appreciate the reasons for its 
astounding efficiency. Stlk covered copper wire 
-the highest grade obtainable- unvarnished. 
'Wound on a solid ebonite former. Connections 
are brought thrnrtgh the centre of the coil mount 
and soldered to the sockets. Electrical losses have 
been reduced to a minimum. Tests have proved 
the Eureka to give infinitely sharper runing and 
to be. therefore, much more selective. 

Mechanical Strength 
Most coils are flimsy and readily go out ofsh'pe 
through handling. The Eureka on the other 
hand is wound on a stout ebonite former and ' 
protected by an additional ebonite band. It is 
reinforced internal! y by an ebonite rib situated 
immediately above the plug. This rib takes all 
the strain when the coil is withdrawn from its 
socket. A Eureka coil should last for years­
it is proof against mishandling. 

And Handsome Appearance 
A coil is one of the most conspicuous pares of 
your Set. A cheap-looking coil will make even 
the best Set look shoddy. You can be proud of 
your Set when you use Eureka Coils - thetr 
smart business-like appearance will refl<:ct ""he 
wisdom of your choice and emphasize your 
good judgment. · 

EUREK~ 
Low L o s s PI u g - i n - Co i I s 

L4dvt. of 'Port ab ·e Utilities Co., Ltd. ( Gureka '/?.adio Praducl•, Fisher St., W.C. /.1 Gilbert Ad. 5r22. 

Tell the Advertiser you saw it in " MoDERN ·WIRELESS." 75 
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More 
"Modern · Wireless" 

Successes 

The" Prince Receiver." 
Ste_--I am writing to you to 

express my appreciation of the 
-Prince" Receiver, described by 
lfr. A. S. Clark i.n the January, 
IC)26, issu-e .0~ MODERN WIRELESS. 

I :find the tone of this far superior 
to any set I ha'V'le had. 
At the present moment, 
in the daylight, Da:ventty 
fills the house on a Ster­
ling Pri:max ik>ud-speaker. 
2LO is also full loud­
speaker strength at abo'ut 
40 miles. 

I find a D.E.sb valve 
best for detector with two 
B.T.H.B6's following. 
With regard to the D.E. 
5b, I run this .off a 4-
volt accumulator with a 
i:aal rheostat just coming 
on the B.E. side. The 
H.T. on this valve is 
only 9 volts and G.B. 
3 volts. 

As a matt-er of fact I 
·have incorporated this 3 
v:alver in an :8 valver, 
~ H.F., etc.. and tind 
cha,t it is every bit as 
.;-ood with the H.F. in 
lront as without. The 3 
\'alver is, 'however, the 
family listening set. 

The 1
' Special Five." 

SIR,-Having seen your requests 
for results with the " Special Five " 
r<'ceiver, described by Mr. Percy W. 
Harris in the November, 1925, 
issue of your journal, I h.a•1;e much 
pleasure in enclosing particulars of 

The selectivity of the instrument 
is truly incredible, and geared 
condensers are the only way of 
getting the best· out of the set. I 
have been handling sets for foar 
years, but this beats the lot. 

The following is the log, all on 
a la:tge B.T.H. loud-speaker:-

London, Birmingham, 
MaJJ.chester, Sheffield, 
Stoke, Leeds - Bradford, 
Nottingham, Uverpool, 
Plymouth, Hull, Cacdiff, 
Boum,emouth, Dublin, 
Newcastle, Glasgow, Bel­
fast, Petit P.arisien, 
Toulouse, FPTT, Lyons, 
Dortmund, Elberfeld, 
Hamburg, Munster, Stutt­
gart, Frankfurt, Radio 
Cadiz, Barcelona, Radio 
Catalana, Radio-fonica 
Italiana., Union Radio, 
Seville, Berne, SBR, 
Malmo, Oslo, Nuremberg 
an.d Copenhagen. 

This gives a total of 
38, and at least 30 of 
these caJ:l. be depended on 
to give full loud-speaker 
strength. The others vary· 
My aerial is fairly good; 
height, 40 tt. ; len.gth, So ft. 

I cut my H.F. stages 
(2 stages at a time) in 
a.nd .out with jacks and 
plugs, L.F. the same, t::e 
filaments all being con­
trolled with tile jacks. 
The H.F. side is primarily 
the T.A.T. with aperiodic 
primaries and tuned 
secondaries (or X coils) 
.and the set is so selective 
that I can get a:nythin~ 

A bank of power ampUfying valves used 
in the recent radio telephone tests be­
tween London and New York under the· 
auspices of the Radi.o Corporation of 
America and the American Telephone 

My age is 16, and I have 
taken MDDERN WIRELESS 
and . the Wireless Con­
st;uctor from the first 
numbers, and have, of 
cour:>e, coustructed many 
o£ the splendid sets d-es­
cribed therein.- Y.ours 
truly, T. CARLYON. 
Wellington, Skt:opsh'ire. 

Good News. 
SIR,-My fellow-sufferers 
" 011 the banks of the 
Sou them. Railway " will 

that is not being deliberately 
j'ammed. If two stations can be 
separated I can do it with ease. 
With best wishes for MoDERN 

WniELEss and your other puJ:ilica­
tions.-Yours truly, 

A. ]OHNSON. 
Sittingboun~e, 

and Tetegraph Co. 

a log made with this set. Valves 
P.M.4's and B.s, coils 35 and 6o 
(home-made lattke type), H.F. 
transformers (home-made as per 
Mr. Harris's specification). 

I find geared condensers an 
absolute necessity, and am fitting 
latest "Ormond" ss-I geared. 

doubtless be glad to he<>.r 
that the overhead svstem may be 
replaced shortly by the " third-rail" 
system on ib:e L.B S.C. section. 
This may m.ean a diminution in the 
interference from the "artificial 
atmospherics."-Yours faithfully, 

Ncwb'Uf'y. 
J. R. HU'I.OCHINS. 
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IN PASSING 
(Con/ill!lel fl(nn pa;e II) 

to am :)li fy twice at high-fre(juency 
it is essential that it should be a 
valve eminently suitable for this 
kind of work, preferably one with 
a very high impedance value. Its 
next cluty·is to act as r.::chficr, and 
here \V2 l;ave found that to get the 
best results from the transformers 
T 1 T, ancl T, T r. a nEcli•Jm imped­
ance is d·csirable. 

Vfhen it is working as a low­
frequency 8molifier it is of the 
utmost importance"; that th'" im­
pedance should be low. Though 
wc have trierl every valve on the 
market, with the exc2ption of one 
or two which we wcr,' unable to 
borrow from anvone, we have not 
yet been able to find one which 
answers all these requirements. 
Professor Goop is at present engaged 
in tackling thf' problem of pro­
ducing a variable, and he hopes 
before long that the desired end 
may be attained by means of his 
Synchromsed Reciprocating Anode 
which expands and contracts 
rhythmically in such a way as to 
produce differ<mt impcd<Jnce values 
as and when requirtd. 

A Simpler Form 

}\'Iear::·-nP, until the new valve 
is upon the market, we have found 
it best to make up the set in a very 
much simplified form, using five 
separate valves to perform the 
various rbtics. Kot a few of those 

who are jealous of ,the- Professor's 
great achievements anrl my OWl! 

]u,·c snrerins!Y remarked that in 
this fo::-m the set does not justify 
its n;1me. To them, we would 
point out that though the set looks 
like a straight five-valver, it is 
nothing of the sort, since the five 

ADDING REFINEMENTS TO THE 
OPEN-AIR SUPERHETERODYNE 

(Colltinued from pagr 6-J-) 

transformer bases and wound with 
so turns of number 40 gauge single 
silk~covered wire nprm each tube 
to form the g-rid winding. 25 turns 
for each tub? will suffice for the 
reaction winding. it b2ing under­
stood.that the appropriate windings 
are joined up in series so that the 
currents travel rmmcl one tube in 
one direction and the oth?r in the 
opposite direction, to produce the 
desired " fielclless " effect. 

Short- Wave Work 

The new scheme of connections 
shown renders it verv much easier 
to modify this super-heterodyne for 
work npon tlw shorter waves if 
desired, bY the insertion of an 
osdllator-c~wpler of .suita]Jle s.ize for 
the pa;-ticular waveb:md which it 
is desired to co,·er, and by cutting 
out the .ftr~t. valve from the Ci rcriil. 
This latter operation is carried out 
as follows. Remove the first valve 
and the aperiodic transformer from 

MODERN WIRELESS 

valves are only doing the work 
that will be undertaken hy one 
as soon as a suitable pattC"rJ\ 
is placed upon t.he market. Further 
we would add that in any case the 
name is justified, since there are flue 
valves in one cabinet. 

Tlze Listeuer-In. 

their sockets, and connect together 
ihe grid contacts of each socket bv 
means of a short piece of flex bearing 
upon each end a valve pin. A 
suitable sized frame aerial must, of 
course, be used, and about three­
turns will be found suitable for such 
stations as KDKA, a diameter of 
2ft. b~ing used. I hope to deal with 
these points at greater length at 
sometime in the autumn whe-n short~ 
wave reception conditions are more 
favourable than they are at the 
moment. 

An Important Point 

A point which I should like to 
emphasise strongly for the benefit of 
readers who may )1ave made slight 
modifications in the design, concerns 
the by-pass condenser across the 
L.F. transformer primary. I re­
cently tried a different transformer 
in myset, and found that a value of 
·ooi was essential (instead of '0005) 

to make the set work properly. 
If, therefore, you have used a 

different type or make of trans­
former and find that the long-wave 
amplifier- is nqt working very 
pleasantly and signals are poor, 
try ·a hirge condenser betwet!n the 
anode of the second detector and 
the filament circuit. 

~e~~~e~seee@~~~e~~eee~e~e3e~e~eeeeee~eeeeeeeeeeeeeeeeeee 
® @ 
~ @ 

~ Free Blueprints for "Moder~ Wireless" Readers ~ 
~ CONDITIONS OF OUR FREE BLUEPRINT SERVICE. ~ 
~ Commencing with this issue of M.ODERN \VIRELE3S, o:1'! blueprint of any set published EY 
cB 1 Et CB in t li> and future issues will be supplied free on application .. The coupon to be found in each Et 
cB i3sue of MODERN WIRELESS must accompany the application, which should be made through @ 

cB the post; callers will not be supplied. EY 
cB 8J cB REMEMBER :- @ 

~ 1. Only on:: blueprint will be supplied free to each app' '<:ant. (Extra blueprints . @ 
® may be obtained at 1 s. 6d. each, post free). E\i 
~ 2. Only postal applications for blueprints will be considered, and the necessary ~ 
cB coupon must be sent. (SJ 
cB 3. Coupons are available only up to the end of the month for which the issue is E_ll 
cB dated, and only cover the s<ts in the issue for that month. @l 

cB 4. When ordering state the serial number of the blueprint required as well as E.P 
® the name of the sc:t. 8J 
® @ 
® SPECIAL NOTICE. @ 

~ Readers are requested to note that the fre3 blueprint service outlined above will not apply @ 
® to the "Elstree Six" described in this issue of MODERN WIRELESS. Blueprints tor the EO 
~ "Els•ree Six" may be obtained at IS. 6d. each (po3t free) in the usual way. ~ 
~ @ 
~~~e~~ee@@@@@@~~~~@@@@@~e~e~~~~~~@~@~eeee@@eee8@8eeee@@@ 
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T HE popularity which Wireless 
has already attained has been 

further enhanced by the publication 
of a considerably enlarged and • 
improved edition, provided with an 
attractive coloured cover and with­
out any further increase in price. 
This has been made possible by the 
incorporation of lVireless Weeklv 
with Wireless, and henceforth the 
c·ssential features of hoth joumals 
will appear· under 011e cover week 
by week. 

A Weekly Journal Without Equal 

In this way both Wireless and 
Wireless Weekly readers will gain 
very considerable benefit. On the 
one hand, the Tflireless reader will 
get a very much bigger journal 
than in the past, while the TVireless 
lVeekly reader will obtain all the 
<'Ssential features of this latter 
journal for two-thirds of the price 
formerly paid. The concentration 

of· the whole efforts of Radio Press 
on the production of one compre­
hensive weekly will produce a 
journal without equal in the litera­
ture on the subject. The joint 
editors of Wireless in its new form 
are J\lr. Percy \V. H arris, 
M.l.H .. E., the present editor of 
TVireless, and Mr. ]. H. Reyner, 
B.Sc. (Hons.), A.C.G.I., D.I.C., 
!\.}l.l.E.E., previously Technical 
Editor of TVirdess Weekly. 

" The Magic Five " Receiver 

A special feature of the May 
zyth issue of the new combined 
journal is a remarkably efftcient 
and selective receiving set, designed 
by :\Ir. ] . H. Reyner, B.Sc., en­
titled " The :\lagic Five." Tlti~ 
instrument represents the fruits of 
many months of experiment, and 
the set, which can be verv easilv 
huilt by the home construc-tor at ~ 
remarkably low cost, marks a 

You Want Efficiency 
' now more than ever before. Re~ 

suits do not seem so good nor so 
e::J~ily obtainable during the 
Summer. You cannot a1lurd to 
h L1 i Id your receivers of poor 
components.· 
Good Components do make- a 
world of difference: ju<::t try 
this experiment. Go to yoti1· 
usual wireless dealer, 

t_~~~llaL~~~.,omC~~~=J~~: 

r················-, 
: l.B. i 
l LOW LOSS i 

! :~~l& ! 

{remember there are two types, 
geared and ungeared)and use It in 
Place of your present Con~e~~er. 
We can assure you that It t.":> an 
experimtat which many, many 
thousands of enthusiasts han· 
tried and with one rc~mlt-that 
they now prefer J.B. Condenser~ 
for e\·ery tuning- purpose. 

Benefit by thei•· 
experience. 

r···-·····-·-i 

j 1. B. LOW I 
l LOSS. i 
. ·oo1 18/- i 
: ·ooo7:, · 11/8: 
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definite step forward in the develop· 
ment of home-built receivers of high 
efficiency. 

An Important Article 

A specially important article 
will appear in the issue for June 
sth, from the pen of 1Ir. John 
Scott-Taggart, discussing the de­
velopments which the autumn has 
in store for us. Progress in sets and 
circuits will certainly be rapid, 
in sensitivity, quality and selec­
tivity. Mr. Scott-Taggart's article 
will be found fascinating reading. 

Remember to remind your news­
agent that you will want a copy 
of the new Wireless reserved for you 
every week. Issues will be available 
on the Tuesday of each week. 
The demand will be very large 
and unless you place an order for 
your copy ·well in advance, you 
are likely to be disappointed. 
Look for the new coloured. cover. 

\ · oo\60 1~ 1>i7/8 l 
; ·ooon . 1818 1 

; ·ooo~ • 1111· 1 

l ·ooo3 • 13/8 1 

i .00026 • 1313 i 
i ·ooo2 . 131< 
i "0001 • Ill/- i 
; [Pat. No. : 
l 246009]. i 

:::'a ~ 1:~~ 
: ·oow5 - 8/t; 

:~~ : ::r ea~{! 

----·············-

Pat. ~os. 241805 and 246009 

L ........ _ _j ClAtmoNt 
~pJfetJ?i.P J](!.Pf 

FROM ALL RADIO DE ALE QS 

Hacue, Ho:1a1d. 

Tell the Adc•ertiser vuu saw it m " 2\IoDER:\' \YIRELESS." 
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M 0 D E R N TV I R EL E SS 

By 

A. V. D. Hart, 
(5HU) 

This article indicates how much interesting and useful 
investigation of the higher frequencies most suitable to 
daylight use may be carried outduring.the summer months. 

1r
HE past winter has been marked by _a 

notable series of achievements m 
successful long-distance communication 
on short waves, often with surprisingly 
low power. Perhaps even more remark­

able than the outstanding feats of this kind has been 
the fact that such a large number of amateurs have 
been able to maintain reasonablv constant com­
munication with other parts of th~ world. Among 
most amateurs it has now become the rule rather 
than the exception to be able to get in touch on 
most nights with stations anywl'J.ere within a ftW 
hundred miles with only a few watts input to the 
tr~m;;;mitting valve, while those with slightly 
higher power have come to reckon their range in 
thou:oands of miles. 

The Importance of Frequency 

It should not be supposed from the above 
remarks that results of t)lis sort may ordinarily be 
obtained at any frequency. The frequency in 
most general use by amateurs at the moment is in 
the neighbourhood of 6667 Kc. (45 metres), a~d 
this frequency has been found to possess certam 
fairly definite characteristics. In the abs~nce of 
statistics collected from a number of different 
sources and spread over a considerable period of 
time, it ·-is unwise to generalise too much on the 
peculiarities of any particular frequencY:. . \Vhen 
one is dealing. with 6667 Kc., however, 1t 1s safe 
to say that this frequency is useful for short 
distance transmission during the hours of daylight, 
while at night much greater ranges will be readily 
obtainable, the shorter distances being then less 
reliable. 

79 

"Freak Periods " 

This, of course, takes no account of "freak" 
days or nights. These occur from time to time, 
and anv amateur who has carried out trans­
mission "or reception on short waves will no doubt 
be able to remember instances in his own ex­
perier;,ce. For example, some nights turn out on 
trial to be completely "dead " so far as wireless 
is concerned. The writer has in mind at least 
one night in the last few months when literally 
not more than a dozen stations were to be heard 
working, at a time of th~ night when there arc 
usually dozens audible. Even the various com­
nwrcial stations, which n~rmally come in at 
almost deafening strength, sounded weak and 
"far-away." On otl;ter occasions the range of 
stations was temporarily increased considerably 
above the normaL 

Considt;ring the average days and nights, however, 
wlwn atmospheric disturbances are not too severe, 
and wl1cn conditions are not freakishly good or 
bad, the ranges obtainable with 6667 Kc. will 
usually be found to be as already stated at the 
different times. An amatnir situated in the 
London district, say, and using moderate or low 
powa, wlll fmd that in daylight his signals are 
reported of good strength by stations within 300 

or 400 miles. In rcception he will fmd that stations 
within this range also come in well, with possibly 
a certain number at greater distances. 

The ·Effect of Darkness 

When both his own station and the distant 
ones are in darkness, he will find that stations at 
much greater distances bccome audible, while at 
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THE 
WORLDS 
STAIIIDARD 

Natural Tone 

THE 
RADIOLUX 

AMPLION 

Type R S.10 

Price £7 : 7 : 0 
Other Amplion 
Models from 

38/-

• 

The Radiolux A M­
PLION has many good 
points, but perhaps none 
is more striki11;g, than 
the quality o natural 
reproduction which it 
possesses to a remarkable 
degree. 

Obtainable from AM.PLJ0.\1 STOCl\JSTS, Radio 
Dealers <.>r Stores. 

Demo:astratillns gladly gin:-n during bnsintss ht ur~ at thf· AMPLIO:\ 

25-26, Safile Rvw, Looden, W.l. 10, W.ilwartb Street West, llaaliester. 
79-82, High Street, Clapham, S:W.4. 101, St. Viaceut Street, Glaqow. 

.-_l;u:-'·I:;;Jm~·,dnf .-l..'jr,,r r.;raf:an~ ('Y Co. (E. A. (iraham)~ Lon.·on, S.E.4. ~ 

Try the coil that 
" makes all tlae J:ifference "! -

Every listener who has tried the new 
LEWCOS Coil is talking about the 
difference it makes. Some say that 
this -coil in the blue box is as Jiff.er­
ent froll!l ;Qrdinary c-oils as •' Glazite " 
~ from the :old ·~ wire. 
The LEWCOS Coil embodies higb 
electrical efficiency with great 
mechanical strength. it gives ex.­
tremdy hne tunmg and havi~ an 
eJ«:eptionally tow· high-.frequency 
resistance, -increases signal strength. 
Try the LEWCOS Coil far your"' 
self: it makes Jl the difference 1 

i~\4~611JGI~I~I~h7&1~~\i7il~l~ 

JLEWCOS 
Inductimce Coil 

The LONDON ELECTBIC WIRE 
COMPANY & .SJDTBS. LTD. 
Manufacturers of Glazite Comzec'ting Wif'll 

Playlmase ¥ arcl, GeWea Laue, Luaon, E.C.L 

Thi< 
nzarh 

guarantees 
qualitj·. 

E'o · Tell the A d11ertiscr von saw it in " MoDER:-i \VmELESS." 
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the :-:ame time his own signals may be picked up 
at greater ranges. It is interesting in this con­
nection to listen on a short-wave .receiver round 
about the hour of sunset. Some station 200 or 
300 miles distant ma_y .be tuned in, and then the 
audibility of the signals should be carefully noted 
from minute to minute. :J:t. will f!iften be found 
that the strengtlr of the signals changes wjth-quite 
remarkable rapidity, signals which were of good 
strength becoming a:lmost :inaudible within the 
space 0f a few minntes. 1f, oh the other hand, 
weak signals from a more dista:nt station can be 
picked up while it is still daylight, an· equally 
notable increase in their strength may be r:ec0rded 
as darkness '~omcs on. 

It is generally recognised by amateurs who work 
on the :Short waves that the best time to start 
making attempts to w0rk with stations in America, 

fro- .example, •is chum about rr:r i_P.m. onwards trH 
the 'ml1.lllti ihm:rrs ro -the mmmng. Attempts to do 
any wm!k: ·Df 'iibis kind ·Jilu~ i!he late ai.temoon 
are •usually ne use, American stallions being rarel.y 
if ·e¥e:r andi:Me 011 6667 Kc. in this country at that 
time. 

A:a.lmsr.esting Questi<>D 

It follows from ·1ihis that in the summer months, 
when the hours of daylight are so much extended, 
the period available for working distant stations 
on 6667 Kc. is limited. ConsidlCrable illterest was 
aroused last year in the question whether it would 
prove possible to maintain reliable communication 
with America and other distant parts ·of the world 
throughout the summer. Some not inconsider­
able success was achie¥ed in this ·direction, but at 
that time the 3333 Kc. (90 metres) frequency was 
in wider use, and the characteristics of that 
frequency are nm the same as those of the 6667 Kc. 
frequency. Wrth the more general adoption -of 
the higher frequency, and a1so of higher frequencies 
still, such as 13044 Kc. (23 metres), about ·w-hich 
there is not yet much data on which to base 
conClusions, 1t wlll be a matter of greati:nterest to 

bi 
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a1l who arc short-wave enthusiasts to see what the 
effect of these :newer developments will be. 

Experiments i11 America 
A series oi experiments in .A:merica by John 

''Rema:rtz and others, and a:lso by the !\aval 
Research LaE!oratorics working th.e -station ~KF 
at Washington, have indicated that it may be 
pos.sible at some future date to select the frequency 
whlCh shall be most suitable for use over -a given 
range .at a certain time of the day or night. [n­
sufficient data have been collected as yet to aillow 
of definite rules being laid down for the gnidanue 
of stations, but it has been shown that at a time 
w'hen signals on one frequency fade out at a 
uertain range, signals of a different frequency get 
through at good strength. It remains therclore 
to determine the :further details necessary fm 
reliable communication at all times of the clay 
and night, and at ·all seasons of the year. 

It slmuld be apparent that it does not •follow at 
all that the ce~ming of summer means a cessation 
of short-wa \"C a:ctivities, or at least that it need not 
do so. Quite apart from the question of light and 
darkness, the summer ha£ its -own problems to be 
siilwetl :amd dEfficu1tics to be overcome. PerllB;JVS 
the l1Il!tiitt :obvious of :these ·di:fficultiCs is the gFeater 
.~alt:mue of atmospheric disturbances dnri~g 
ttihe s:mnmer months.· 

A Valuable Hint 
Here again, however, a change -of frequency may 

.be :found to be of assistance. It is often found 
that when atmospheric d.li;tn:t,barnces are quite 
intolerable .at one frequency., 1\heya;r.e ~an.> means 
so 'Violent· at another.. IDhe lr»i-eS6ll!t ~or ihas 
sqggested before in ,fuese ~ tb.a t 'this fact -miill 
sometimes pr0vide a-s~ to the atmesphecic 
difficulty im the roci:'J11100n of broadcasting. The 
suggestion :in thffi case rrs to try the eil:Bat <Uf 
receiving the local 1br.oadcasting station <mt .a 

. short-wave 'harmmlic, using, of course, a -slwrtt:­
wave receiver for 'the. purpose. Then it wi!Jl 
frequently be :found ,fuat the programme '.Clilln ibe 
rccei ved wi:th much :g11eai:er Jroodoro,, i~I na:t ·com­
plete immuniti)l, from a'tmos_:plreni.c fus:tuthwnces.. 

.Conflicting INJ&mce 
In the ,:ame way it seems likely 11httt 'irt: ~ll ;lae 

possible to discover the most suitable direqutmcie;:; 
ior use under all sorts of varying condirfu@lls. Art 
present the evidence available is confliofing, but 
in fact no great mass of druta has been collected 
together and analysed, so that the full.c1>Iploita:twn 
of the possibilities of short waves will depend 
largely 0n the accumulation of a lar{5e number -fJf 
individual observations under different -condili;ions 
of 'locality, time and frequency. A cm1tinuous 
'log of, for example, tbe conditions for reception ·on 
L'very ·day throughout the year may seem of li.ttle 
va:lue at the time of compilition, but a subsequent 
analysis of the notes for the ·Whole year may be 
expected to pFovide a gotDd deal of useful informa­
hon, expeciaUy if several observers in different 
localities can compare their notes. 
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Low=loss Plug-in Coil 

W E have received from Mr. 
F. G. Ketelbey one of 
his Solenex plug-in coils 

for test and report. 
This coil is provided with the 

conventional plug and socket 
mounting, this being composed of· 
a black insulating substance. The 
coil itself is contained in a trans­
pare.t:t t orange case measuring 3! ins. 
in diameter. The winding of the 
coil is of a special wave form, in 
order, it is claimed, to reduce its 
losses and self-capacity. 

The coil submitted was a No. 50, 
and on measurement its inductance 
was found to be 210 microhenries, 

The Solenex plug-in coil is 
enclosed in a transparent case. 

while its high-frequency resistance 
was quite low. In a secondary 
or tuned anode circuit with a •ooos 
variable condenser in parallel with 
it, this coil will approximately cover 
from 195 to s6o metres. 

Although somewhat light in its 
construction it proved on test to be 
perfectly robust, and able to stand 
up to a good deal of rough treat­
ment. The plug .proved a good fit 
in several sockets of standard type. 

ested by 
Ourselves 
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Lead=in Insulator and 
Earthing Switch 

M ESSRS. The Igranic Ekctric 
Co., Ltd., have sent ns one 
of their combined lead-in 

tubes and earthing switches for test 
and report. 

The lgranic lead-in tube and 
earthing switch. 

Tb.e lead-in tube consists of an 
ebonite rod 10 ins. long and ~ in. 
in diameter, thrvugh which passes 
a metal rod. On the outer end 
of this is a wing nut, underneath 
which the lead-in to the aerial 
proper may be con.nected. At the 
other end of th_y rod is a small 
oblong piece of ebonite which 
carries three terminals and the 
lever of the earthing switch. The 
lever of the switch is hinged under 
one of the terminals, which is 
~nnected direct to the lead-in. 
Between this awl one of the other 
terminals which is intended to he 
connected to earth is a small 
spark-arrester gap consisting of a 
series of serrations in the edges of 
two flat strips of metal placed about 
l in. apart. 

The other terminal, which is 
intended to be connected to the 
aerial terminal of the set, can be 
joined to the aeri8l by means of 
the lever which makes contact 
with a special form of spring 
contact. When the lever is thrown 
over to the opposite position, how­
ever, the aerial is con,nected to 
earth and the set is disconnected. 
The insulation re.sistancc of this 
component was found to he in­
finity, and the switch arm was found 
to make good contact under both 

terminals. This component is 
quite robust and well constructed 
and can be recommended for use. 

Filament Rheostat 

W E have received from M. essrs. 
The Penton Engineering 
Co. a bright emitter fila­

ment rheostat for test. 
General Details 

This com;Jonent is of good con. 
struction and solidly made. One­
hole fixing is provided for, while 
contact to the resistance element 
is made by means of a three-leaf 
spring, the tension of which can be 
adjusted as desired. 

A three-leaf spring enables 
contact to be made to the re­
sistance-winding on the Pentoh 
Engineering Co.'s filament 

rheostat. 

The resistance element is firmly 
wound on an insulating strip, which 
is then bent round a moulded 
insulating mounting. Connections 
are made to one end of the winding 
and the slider by means of small 
screws passing through metal lugs. 

Laboratory Tests· 
The resistance of the rheostat is 

(>·6 ohms at its maximum value, 
and considerably less than •I at its 

• 
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ASTOUNDING REDUCTIONS IN 

l\TLilS" 
TUNING COILS A:r\TJJ FIXED CONDENSERS 
The House of " Atlas" beg to announre that O\\ ing to UJe enormous sales 
of Coils and Condensers and con~e~uent recluctiori in production rost~, 
they are now able to offer th<:".se artJCl('~ at the follvwing prices:---

ATLAS 
COILS 

Patent :-;o, 
215 .. 053 

Retail Nos. Pr~=t:;1, fJXED (jQJiD£ftSERS 
Nos. Price ea. soo 7/8 Capaclty. Retail Price 
25-sc 2/1 ooo 9/6 .0001--.ooos ~ff<l. ... 1/8 eac-h 
65 3)- 750 ... 101& .001 -.002 " ... 1ft .. 
75-150 3/6 IOOO ... 12/6 .00"·' ·.00'4 ., ... 2J- , 
175-300 4/6 1250 ... 14/- .oo' --.oo; ., ... 'l/8 ., 
400 5fG 1500 ... 15j& .OI , ... 3jl , 
\Ve are maintaining our Quality in e\cry way, thu:- c1Jabling us to stiTt 
adopt our now \Vorld·\\'ide Slogan: 

"We make them good- good judges 
make them famous." 

H. CLARKE & CO. (MCR.) LTD. 
Atlas Work~y Old Trafford, Manchester. 

For perfect reception and volume. 
there is riothing to equal the 

Try Uem and ye u 
will lit conwinctd­
that ear ct.im il not 
.,., lltlmallll. 
ne r1111H wiU 
astollilll you I 

INDUCTANCE COIL 
25/-

VOLUME; 
SELECI'IVITY 
SIMPLICITY 
PURITY 

REACTION COIL 

bcelleftt tnisb. IU'. fitlillp. 
25/-

TUNOMETER WORKS 
GOSJ;"ORD ROAD, BECCLES, SUFFOLK. Tunenuten, Beccles. 

a , 

M 0 D E R N TV 1 R E L L' S S 

Get Rid of 
Valve Trouble 

Get rid of those disturbing 
1\1icrophonic noiscs---preYcnt 
the danger of breakage from 
shock. Ask your dealPr for 
the new improved Lotus 
Ruoyancy Valve H.older, 
which absorbs shock and 
protects your valves. 
Valve sockets and ~.pri,gs 
are locked together by a 
mechanical process, making 
a definite and perrnan<n t 
connection. Bakelitc mould 
ings, nickd silver sprinf~ 
and phosphor bronze vah e 
BOckets, nickel-plated. 

m1nors 
Garnett, Whiteley & Co., Ltd., 
Lotus Works, Broa'dcreen Roatl, Liverpool. 

Makers ofthefamous Lctus Venticr.Coil Holder. 
a 

Tell the A d<,ertiser you saw t't in " l\1oDER~ \V IRE LESs_" 
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\Vherc llesistancc Capacity is con­
cerned-and this is the ideal ·;onn ol 
intervalve coupling-the Varky has 
no equal. 

Non-inductively wire wound on tlw 
famous Varley B(-Duplex system, with 
turns silk separated, this resistanc·~ is 
absolutely constant under all atmo­
splwric condjtions, and ensures a 
wonderful purity of tone. 

A specialists' job-that's what the 
Varley is. A coil-winding job, scienti­
fically designed and constructed by 
experts who for 27 years have been 
engaged in cYery forln of accurate and 
iufricate coil \Vinding. 

If you va1ne permanence and re:ia• 
bility insist on a Varley. 
Complete with clips c nl b \,;r· •• 7/6 
\Vithout clips and base .6 -

69,000, 80,000, and 100,000 ohms. 
Write for /caflrt. 

Constant alwags 
Vtrley Magnet Co., Woolwich, S.E. 18 

(Proprietors: Oliver P~ll Control Ltd.) 

Telephone: Woolwich 888, 889. 

rn;mm•Jm It IS, therefore, entirely 
su;t 1hle for use with bright emitter 
v.1lvcs. Tle action of the moving 
wntact is positive, and a continuous 
y;uiation of the r.:sistance from its 
m·1x:mc1m to its minimum \·a ue is 
pos.sible. 

General Remarks 

The oycrall diameter of the re· 
sistance is less than two inches, 
and, therefore, does not occupy a 
large amount of space at the 
back of the panel. 

\Vhere f!lamen t resistances of 
this type ar<~ d~sircd this should 
prove a useful component. 

High Resistance 
Potentiometer 

M ES,SRS. The Ig~anic Electri: 
Co., Ltd., ha;,e sent us OIL 

of th•;ir high-resistanG·~ 
potentiometer;; for test a11d report. 
The rasistance element of this 
component c:msists of a heavy 
deposit of graphite 011, a circular 
track, the sliding contact being 
made through a C'l.roDn brush 
which is carried in a spring holder. 
The whole of the metal terminals 
and one·hole mounting hush are 
carried on an in~ulated nl')Ulding, 
a r,~movahle cover being provided 
hv \\'hich the m,;chanism may be 
inspcctecl. A special form of in­
dinting dial is provided. 

\Vhen placed on test it was 
found tint the total re;;istance of 
this potentiometer was 5o,ooo 
ohms. It was focmcl to be silent 
in operd.tion and may be mounted 
011, the panel by means of a t in. 
hole. Connections are m1.de to it 
by means of terminals or soldering 
tags, and the whole component is 
well finished and constructed. This 
poteatiometer can be thoroughly 
t:ecommended. 

A ir=Spaced Wire 

M ESSRS. B~lling Lee, Ltd., 
Jnve submitted to us a 
sample of their air-spaced 

wire, wl1ich is :>pecially intended 
for the winding of low-loss c:)ils. 
The wire is served with tw,) thick 
threads running i11 opposite direc­
tions which cross each other at 
intervals of about ~·in. It is thus 
possible to close wind an inductance 
coil with this wire in the nonnal 
manner, while obtaining a fair 
spacing between, the individual 
turns and the former itself. 

Using a length of the 24 gauge 
wire, a coil was constructed on a 
3} ins. diameter former, 42 turns 
being wound on, taking up a space 
of 2 ~ ins. The inductance of this 
coil was then measured and found 
to be I8o microhenries, while its 
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high-frequency resistance was nearly 

1 . . R L' 4'5 ohmo:. ·Jus g1ves an - raLJo 
L 

of •025, wl1ich is an extremely good 
figure, even in view of the low 
inductance of the coil. 

We can thoroughly recommend 
this wire as a means of enabling 
low-loss coils o£ high efficiency to 
be wound without difficulty. 

Coil Holder 

W E have rec:ived fromMec;srs. 
E. J. Lever one o£ their 

· Trix two-way coil-holderc; 
for test and report. This instru­
ment, which is of the one-hole 
fixing typ~, uses a gear.ed c:mtrol 
for the moving holder, a reduction 
in the neighbourhood of 4 to I 
being obtained. The moving and 
fixed holders are placed at an angle 
so that instead of the C:Jils stand­
ing straight out from the p.1.~1el, 
they are inclined upwards at an 
angle of 45 ·degreee<. A wlJi~·~ 
ivorine scale, graduated from o to 
go degrees, is provided, while a 

A reduction ratio of about 4 to 1 
is obtained with this two-way 

geared coil-holder. 

pointer which is gearerl to the · 
control knob so as to move with the 
coil-holder indicates the couplin:.; 
in use. 

\Vhen plac·cd on test it was foun:l 
that the insulation reoistanc·~ b c­
tween both p~ug..; and sockr~b 
was infinitv, anrl a number o£ well­
known makes of plug-in coil-' 
proved to be~ an excellent fit in 
the holder. Connections may b-, 
made either by fixing screws or 
soldering tags, and the C"l111-
ponent is wdl finished and sotwdly 
constructed. Vve can recommend 
this coil-holder for use. 

H.F. Choke 

MESSRS. Metrovick Supplies, 
Ltd., have submitted one 
of their Cosmos H.F. 

chokes for test and report .. 
This component is exceedingly 

compact, being 2t ins. long and i in. 
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-now try choke amplification 
Gi venagoodcillCUit with sui tablevalvesyoncandemonstrate for yourself 
that choke ampWlt:ation is decidedly 6'ttpetior to transformer coupling. 
This Success product emborlies the 
essential features indkative of a 
good choke. It is 11r0und with 
ample turns of large gauge wire 
upon an effective iron core. 
With the Suceess Super Choke we 
claim that you can secure con~ 
slstent amplification over aUdio 
frequencies-in fact, the power 
of ·reproduction and its remark­
able mellow tone will be 
a revclation and immc~ 
diately convert you to 
choke amplification. 

BEARD &. rn·CH, LID, 
84, A"tLESBU1Y STREET, 

. LONDON, E.C.l. 
A.nd at 1, Dean Street, 
Piccadilly, Manchester. 

~~The march of THE PELICAN 
~ UNIVERNIER 
." The Pelican Univernier is steadily moving on to more 
~~ ~ panels because it does.give absolute vernier control. 

~ 
~~PA Si~ply take off the dials of your 

~. vanable rondensers and put on the . ~· ''Pelican." Price 6/-
Guaranteed throughout. 

CI.HD.L & COMPANY, LTD., 
64,Newlllll St.,Leall, WJ. 

~:~~g~~. 
f;('-~ ~ K(~ T« 

Pa,.,.Ad. 

Are totally enclosed in moulded Bakelite 
cases givtng gre2.t mechanical strength, 
without impairing their efficiency. 
The coils have been so constructed that 
the centres are always in alignment when 
two or more are used thereby securing 
maximum results from their magnetic field. 

AD connections are soldered, so as to give constant 
electrical eontinuity throughout, 
A loose plag is provided so that the winding of the 
coils can be reversed .if so desired. 
Prices :_,s, 35, +o, 2}6 each; so, ,.,, 3/· each; 75, too, 
rso, 3, 6 each; 175, ooo, 4/· each ; 250, 300, 4 j6 each. 

•• •• • .... •. FINSTOI' MANUFACTURING CO., LTD., 
f.5, HORSEFERRY ROAD, WESTM.lNSTER, LONDON, S.W.i. 

arrs Ad. 
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THE 0 N L Y WAY-:­
Scrap your old junk and fit~ 

A perfect 
fitment 

for every 
type of 
H.T. 

Battery. 

PRICE: 

20. 
EACH 

From all traders 
u llitect. 

© lbll X 
REG':' TRADE l'l ..... te., 

WANDER~ PLUGS 
" (NON•.MICROPHONIC) PA.TENT3D 

00% of the efficiency of a soldered join~ 
For all other connections use CLIX plug sockets a:. a.daJJter•• 

From all tmders <W .Urect from: 
AUTOVEYOIIS l.TD., 84 VtCTOtltA ST., LONDON, S.W.1 

Pop clarity 
Despite the introduction of new 
methods of coupling high-frequency 
valves, the straight cila&it using 
plug-in transformers is sliD the most 
popular, mainly hecanse of its 
inh.,..,nt simplkity and efticien,cy. 
Naturally with so popular a oom­
ponent you have a large number of 
makes to select from ; but as yo 
want tp obtain the finest results from 
yoUr set, you must purcllase-

Bowyer-Lowe"'H.F. 
Transformers 

All mual ranges from ISO to 
0,000 metres, and. sprcial 
Neutralising unit 300 to 
5oo metres, ~ the uniform 
price of 9/-

Bowyer-Lowe Co. Ltd. Letchwor\h. 

Tell the Acl_vertiser sou saw it m " MoDERN WIRELESS." 

I 
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1. The cbaractRri~tiCIJ of S.P.18 Va.lves are:-

I R"D SPOT. 1 GRg"N s;·o·r. 

11 I 
I 15 

I . '7,0~HJ I 1"/,000 

11 1,000 
I, 850 

S.P.lB Valvf"s eonsume only 0.3 Amp. at from 1.6 tc 
IJ~ Volts, and requite only a single cell ~~Volt Accumu 
la tor. 

12/6 Red-Spot o. 
3. S.P.l8 Valves cOst only P8t'h. Green 8pot. 
4. S.P.18 Valves provide a SllOH'J'I~A.rH. to better 

resnlts. -

Standard Pocket 
Lamp Size-
41 volt with 
patent spiral 
wire terminals 
and plug sockets 
to take Wand er 
Plugs. 
Note: -r doz. ~ 54 

vo:ts. 

Used units replaced 
easily. 

Connect as illustrated 

6 ~olt 
Bright Valv. 
A.45 •• 7/6 

connect in 
Series insert 
straight Ter­
minal in Spiral 
of next battery. 
Bend spiral and 
thus ensure per­
manent electrical 
connection with­
out soldering. 

Guaranteed 
BRITISH MADE 

at our 
Watford Works. 

Patent No. 202780. 

PRICE CARRIAGE PAID 7/- PER DOZ., WITH PLUG 

Pr:ces in­
dude ',\·an­
der Plug. 
Carriage 

paid. 

No. 2W, r6l volts, 3 volt tappings. Price 3/-Each, 
No.CW,36 , , ., , 8l8 
No.5W,6o , ,, , , , 12j-
No. 6W, 9 volts, Grid, tl volts tapping.. 2/-

To be obtained from your local dealer or direct from the Works: 

]u#e, 1926 

Choose your Valves 
by • comparison--

I. Compare the characteristics of the S.P.l8 Valves with the 
published figures of other makers. Take the Voltage 
Amplification Factor, multiply it by the Mutual Con­
ductance in micromhos. The square root of the pro­
duct is the figure to use when comparing the relative 
merits of valves. 

2. Compare the filament details. How many cells are 
3. Compare the prices. [required ? 

4. Compare the actual results, "tone, quality, volume, etc. 
These partiwlr:rs tor "Cosmos" SHORTPATH Val·vcs are given in the 
·adjoinfug pa11el. 

METRO-VICK SUPPLIES LTD. 
(Proprietors-·Metropolitan-Vicker• Electrical Co •• Ltd,), R 
Metro-Vick House_:.145 Charing Cross Road, London, W.C.2. v,4 

RADIO VALVES 

In the months to come 

enBure.Jjit,e mo~a .. 
memaluuy1. 

From an experi .. 
menter of 14 
years' standing: 

"1 find that the 
sPecial knob and dial 
suppli<d bu uou 
make geared dials 
and verniers unne ... 

C::dfuhfz~;'teO::/n:~ 
~9{i.~?lina s i n c e 
SQUARE LAW 
Complete witb 
large 4 in. Knob 
Dial as illustrated. 
Capacity Price 
'001 Mfd. 211-
'0005 .. 17/6 
'0003 .. 16/6 
'00025 .. 161-
'0002 .. 15/8 

Dual Condenser. 
'0003 Mid. 25/• 
'0005 .. '1:1/6 

The first time you use a '' Cyldon'' 
you '11 tune in the most truant 
station with amazing ease. Never 
before will you have experienced 
such smooth, silky action. And 
the months to come will confirm 
the wisdom of your choice-a 
" Cyldon '' will always give per­
fect service--will never lose its 
pristine smoothness of action 0 

The secret lies in the accurately 
grounded Rotor, backed by long 
experience and perfect workman­
ship in every detail of construction. 

<i~~@~ 
Square Law and S,L.F, 

From your dea.ler or aent post free 
from the makers. 

SYDNEY S. BIRD 
WCYLDON WORKS," 
SARNES!'IJ!LD ROAD, 

EliFIELD fOWN, Middlesex 

86 Tell the Advertiser you saw t't zn "MODERN WIRELEss.'' 
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n diameter,. and consists of a:n in-. 
sulating spool on which the windings 
of the choke are carried. Two 
short le:ngths of bare wire are pro­
vided to connect this component in 
circuit, an,d when placed on test its 
D.C. resistance was found to be 
330 ohms. When used as an H.F. 
choke in several Circuits their 
functioning was found to be per­
fectly satisfactory, and we can 
recommend this component for use. 

Grid Leak. 

M ESSRS. Pye have sub. -
mitted to us for test and 
report one of their grid 

leaks. 
The rated value of this leak is 

2 megohms, and when placed on 
test its actual value was found to 
be 1-9 megohms. 

In appearance this leak is of the 
familiar cartridge type, the resist­
ance element being carried in a 
small tube o.f black. i1~sulating 
material. The leak is somewhat 
shorter than the standard size, but 
it is provided with two wires to 
which connection may be made. 

Tllis component may be recom­
mended for use, being strongly 
consiTucted and constant in 
value. 

Dutnetohm ·Grid Leak 

M ESSRS. the Dubilier Con. 
denser Co., Ltd., have 
submitted to us for test 

and report a number of their 
Dnmetohm grid leaks. 

The resistance of these leaks, 
which are of standard dimensions, 
is, we understand, of a metallic 
nature; its value being independent 
of the applied voltage. The resist­
ance is contained in a small glass 
tube. .The value of each leak is 
clearly marked, and the rate<i 
values of the leaks submitted 
were •25, •5 and z megohms each. 
When placed on test they were 
found to have exactly the rated 
value in each case, and when used 
in conjunction with a detector 
valve they were satisfactorily silent 
in operation. 

A number of special holders for 
these leaks were also submitted, 
each consisting of a pair of spring 
clips held on an insulating moulded 
base, terminals or soldering tags 
being provided for making con­
nection. The insulation resistance 
of these holders was found to be 
infinity ; while both the finish 
and the construction of these com­
ponents are satisfactory. 

We can thoroughly recommend 
these grid leaks for use. 

MODERN WIRELESS 

Nickotime Tunometer Coil 

M ESSRS. The Tunometer 
Works have sent us several 

. of their Nic)>:otime tunom.eter 
coils for test and report. Two of 
these provide a continuously vari­
able inductance, while two are 
fixed inductances constructed Oil 

similar lines. 

Construction 

The construction of these coil!~ is 
V<:Iy ingenimls, fite. OOU OOIIStstllg 
of a spiral-.ri.n.ding bid in a ~ve 
cut on a flat circuw disc of ebonite. 

In the case m the aerial and 
reaction roil<>, the diameter nf iliis 
disc is 6 ins., the OT'.e side carrying 
a winding right up to the t.lutt~r 
edge. A metal rod which re.olvcs 
on, a spindle in the centre of the 
disc is a:rr.mged to rotate parallel 
to the surface of the disc, and 
carries a sliding wheel which has a. 
groove cut in it. This groove 
engages with the wire which pro­
jects slightly above the surface of 
the disc, an,d thus by rotating the 
arm the amount of inductance used 
can be varied at will. A. sub­
stantial ebonite knob with a knurled 
edge is provided for rotating this 
arm. The other side of the disc 
carries a small fixed winding, while 
the plug mounting allows for the 

VADA --. Jl.,Radlo £td.~~ 

PRICE 
6 otl!ls or } 2/3 each 30 otms · 
'.f'rom Jealer• or from 

RADIO COMPOJlENTS 
OF ADVANCED DESIGN. 

NEW CATALOGUE 
NOW READY. 

THE FORMO COMPANY. 
Crown Works,Criddewaod,lf.W.2 

Phone : Hampstead 1787. 
Nor-them Reprueata.tf:ve. J'. B. LEVEE, 
23 Ha.rtley St .• Le'VeuJutlme Ma.ach.eater 

Phone : Hea.t.on Moor 475. 

1 0/6 Fullv Guaranteed 
· All Ratios 

-the outstanding quality 
of the new Etherplus + 
V.C. Rheost:1t! 
Neat attractive pointer-knob 
fits flush to engraved dial, over 
one-hole fixing nut. 

MANDAW tl·tll. WllltetrOSS 
St., London, E.G.1 

30 Stations 
in ·15 Minutes , 

e· 
on o_.,Jie .. 

ADA 169a 5 -Valve ,;<>··~"" .. ...-
Complete Components o'~z-"-::?~~·''" . ...- ·····• 

"TESTED AT ELSTREE." o"'~~i~~-/ .·· ··.· .. ··.·.·.·.~::::: ... ··· 
FADA RADIO LTD. ~c "v .· 
31, Kings way, W .C. -?'l-..,..,. "o .·· •·· . ~. 

.· .. ••·• ~'>· 

Tell the Advertise-r yoxt saw it zn " MoDERN \VIRELESS." 

.. 
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provision of a loading coil being 
placed in series with the winding. 

Test Results 
When placed on test, both aerial 

and reaction tuners were fouud to 
have a range from a miuimum of 
no microhenries to a maximum of 
154 microhenries. 

When placed on test in the aerial 
circuit of a receiver, it was found 
that the aerial tuner requin'd a 

certain amount of parallel capacity 
in order to bring in 2LO. Positive 
fine tuning was possible by means 
of the moving contact, a variation 
o£ about go deg. on the contact ann 

The "Nlckotime" 
Tunometer c.oil is 
of unusual con-

struction. 

tuning Bournemouth in and out. 
The cOJ1tact was found to be noise­
less with the set just on the oscilla­
tion point. Good signal strength 
ancl selectivity were obtained, and 
distant stations cameo in slig~tlv 
above average strength. · 

~ 
,1·" 
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It was found rather difficult. 
however, to couple the aerial and 
reaction tuners together, and par­
ticular care had to be taken against 
the two contact arms touching, in 
which case the high tension battery 
would have been shorted. 

The aerial tuner was tried out in 
an H.F. stage, and here a loading 
coil was required or else a parallel 
capacity. \;Vith a No. 40 loaning 
coil, it was founa possible to tnne 
from just below 2LO to just above 
siT. 

High Efficiency 

The fixed inductances of 40 and 
50 tums were ·4! ins. and 5 ins. ir\ 
diameter respectively. They were 
found to have a value somewl~t 
below that usually obtained with 
plug-in coils of this size, but their 
high frequency resistance was ex­
tremely low, the coils proving 
extremely efficient in actual use. 

All these coils are highly finished 
and well constructed, while their 
efficiency is of a high order. They 
are somewhat bulky, however, while 
the variable inductance;; have 
rather a limited tuning range. 
They can be recommended, how­
ever, as giving excellent signal 
strength, both on local ann distant 
st'ations. 

I 
SUBSCRIPTIO~ RATES 

ance of 6 ohms, whilst a con­
tinuation of this is of 30 ohms 
resistance. The resistance ele­
ment is wound on a hard fibre 
strip under great tension. One 
hole fixing is provided and the 
terminals are placed in con· 
venient positions. The contact 
arm has a smooth, silky action, 
and all metal parts are nickel­
plated. 
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MODERN WIRELESS 
15/- per annum lJnit("d Kingdon1. 
13/6 per aiJnum Canada ancl 

NewfoundJ,nd. 
15/- per annum Otlwr Countries. 

Lesser periods than 12 months pro rata. 

THE WIRELESS 
CONSTRUCTOR 
8 6 per annum Un ·ed Kin~·c~um. 
7/6 per annum Canada and 
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Two in One! 3/9 PEERLESS 3/9 
DUAL RHEOSTAT 
Ask yoUI' Dealer or send d irt.:t. 

The new Dual Rheostat - a 
u Peerless" product in every 
way. Spectal:ly designed to 
meet the demand for a r~.;;ist4 
ance equally applicable to bright THE BEDFORD ELECTRICAL 
or dull emitters. It has two & RADIO CO., LTD., 

~~~'~vin~ding~s~-~o~n~e~o~ffe~n~·n~gia~ri;es;is;t~· ii~~2i2~,~C~a~mip~t~~~~~~OJ~~;· -;B~e~dli;or;;:i~~~-~ 

I 

INCREASE SELECTIVITY, VOLUME, 
RANGE OF RECEPTION AND REDUCE 
INTERFERENCE. 
Claims proved by thousands of users in many 

different Countries. 
ASK THOSE WHO USE THEM. 

36in. 75j-,2oin68f6,complcte with duwn-kacl. 

Masts-16ft 20/-22 ft 30 J- Brackets 25 j-pair. 

Obtainable from aU hranrhes of THE GEKERAL. ELECTR~C CO., 
LTD., and the MARCO:-IIPHO));E CO., LTD., and all gvod \11rdcss 
Manufacturers and Dealers. 

WIRELESS APPARATUS LTD., 
35, PANTGN STREET. 

HAYMARKET, LONDON, S.W.1. 

Tell the Advertiser you saw it m " MODERN WIRELESs." 
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Anti= Microphonic Dual 
Purpose Valve Holder 

OUR Elstree La~ratories 
have tested and examined 
a sampie of the anti­

microphon!c dual purpose valve 
holder sent to them bv Messrs. 
A. H. H-unt, Ltd., Croydon. 

This component consists of two 
. ¥tsu!ate_d discs, each being spaced 
).pproxiriiately ! in. apart, the discs 
l:Jelng supported by an ebonite rod. 
In the smaller disc 4• holes are 
drilled, and in the larger disc 6 holes 
are drilled, the extra holes being for 
use when screwing the valve holtler 
to a baseboard. Four springs are 
utilised for making contact to the 
valve pins, and the consequent 
springy motion renders the valve 
holder anti-microphonic. 

As the name implies, this acces­
sory can be utilised for two pur­
poses. In the first place, it can be 
used for baseboard mounting, and, 
secondly, for mounting on the 
underside of the panel, and when 
used in the latter case it is necessary 
to drill four holes in the panel. · 

When. this holder was tested it 
was found there were no rubbing 
contacts which usually cause a 
certail'l amount of crackling, and 
it is to be noted· that the wire of 

the springs which make contact 
with the circuit connections form 
part of the sprfngs themselves. 
The holder was tested in a re­
ceiving· set, and proved a useful 
type of accessory. It was noticed, 
however, that in some cases it was 
difficult to keep the valve upright 
in position, and it would generally 
lean towards one side of tilf~ 
holder. 

The component has a neat and 
well-finished appearance, ar.J ex-

The anti-microphonic dual 
purpose valve holder sub­
mitted by Messrs. A. H. 

Hunt, Ltd. 

cept for the one disadvantage 
previously mentiont>d, rt can be 
recomrn·ended to those requ~ring a 
dual purpose valve bolder. 

MODERN WIRELESS 

u Wobbly" Base Mounting 
Valve Holder 

A N interesting type of valve 
holder has been sent to 
us for examination by 

'\1:essrs. A. H. Hunt, of Croydon. 
This holder represents one of the 
simplest forms possible, combining 
an anti-microphonic action with a 
mic1imum of capacity. Each leg 
is independently sprung, thus en­
suring a minimum of metal parts 
being employed. So as to ensure 
a smooth definite contact with the 
valve leg, a separate small brass 
sleeve is fitted inside each insu­
lator, enabling the valve to be 
ins:"rted or withdrawn without 
damage to the springs. 

Four feet are provided so as to 
raise the br~ss wntact strips from 
the panel or base board, while one 
of the sockets is coloured red in 
order to denote the anode contact 
to the valve. The valve holder is 
well made, simple to fit, and can be 

. thoroughly reommended as an 
efficient and well mal'le component. 

Combined Wavetrap and 
Filter 

WE have received from Messrs. 
Clamlt" Lyons,Britishagents 
for the General Radio Co. 

No 
Full of useful information Jh.a11T.ildl Cl3l.!l»alcll1ty 

<!~~<!<Cb f The~!!~! 
ll'tSTRUMENTS 

Send for FREE Copy to-day. 

SIFAM rJ-Biltf~~~ C~ 
Dept. M.W., 95, Queen Victoria St., London, E.C.4 

w.-m•s 
FOit ~&RI NETS 
Send/or FREE list Illustrating Cabinets as show» 

in "Modern U'ireless," etc. etc. 

NAME ........ - ... - ..... - .......... - ........ .. 

AD DRESS. ...................................... -......... ·-··-·-·-··-

·······-·············· ···························· 
(Write in block J~;·;~;~ .. pi~~~e 

CARRINGTON Mfg. Co., Ltd. 
18-20, Nor mans Buildines, Central 

St., London, E C. I. 
J'rode enqairies eapeciall, in11ited, 

!rile Col..,ru leleetor Low Loa. Reading to 
ltS,600th c•paoity. 

C..paclty ·ooo~ mfd. 11 1.1. - - '0003 mfd. 11 
fne P. wllhoul rear allachment. 
Capacity ·OoM mfd. 1611. Od. ·ooos mfd. Us, Od. 
One hole Bxing. Other capacities it requtred. 

Descriptive folder upon request. 
Coh·ern Independent Veru.ier - Price fa, 8d, 
AJk yoa.r dealer. also for the Cob·ern Low Loss 

Con Pormer Frice 81, Od. 

Collinson Precision Screw Co. Ltd. 
Walthamstow, London, E.17. 

Tell the Advertiser you saw it in " MODERN WIRELESS." 
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Hand capacity discounts 
all your patient tuning 
adjustments. 

Just another reason why 
you should incorporate the 
ColvernSelector. In 
addition to the usual 
earthing plate an insulated 
s pin d I e reduces hand 
capacity effects to an 
absolute minimum. · 

Using the Colvern you can 
tune with, and calibrate to, 
a degree of accuracy i m­
possible with the ordinary 
direct drive condenser. 
The removal of your hand 
from the dial will not affect 
the adjustment a fraction. 
The only suitable variable 
condenser for S u p e r -
h et e r o d y n e Receivers, 
Reinartz and other similarly 
sensitive clfcuits. 

Your dealer stocks 
the Colvern I 

'Provost Works, Macdonald Rd., 
Telephone: Walthamstow 032. 

Sg 
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LOW LOSS 
SQUARE LAW 

SLOW MOTION 
~E •·• Cosmos " Condenser · 
!. ~s a slow motion condenser 

with absolutely no back · 
lash, either when new or after 
use. This desirable feature is 
ac.complished by the use of a 
spring belt held in tension, which 
permits coarse tuning with the 
large krHJb, and a xo·I slow 
motion with the small knob. 
Co~ ·bearillgs &Row for adjustment 
au<i u.., s1lrw Il!>lJlim:t braeke<t cu. be 
moun.teiil for re- -.1 as shown 
in t'lre lo-wer 411ustratioa. 
Tlae ~ f.r line flmma'. 
METRO-vmtt. SUPPUES LTI. 
(Pr<Jpnir:lero-Mmvp~-V""Mn 

~eo. Ltd.), 
lllletro-V'tdt ·House. 

t4!i, ~ova--. .. .......,, 
w..;.l 

Pricer: 
SloW 1"ooMS mfd. 1-4/9 _, ·ooos ., 15,16 
Ordi- · ·ooo•-s ., ll/­
.ar:J ·ooos ., U!-

June} rg26 

Sixpence bri~s the Radion Book 
-a prac ti ea 1 Manual 
with working Drawings 

and Complete Descriptions 
for Building Four Unique 

The ·new Radian 

Book gives 
full construc­

tional details of 
four unique and 
efficieat sets, a I­

Valve Set, a 2. 

Va1ve Amplifier, 
a lumdsmne self­
·oontained L o u d 

Wireless Receivers 
Earth installation, 
and also hints on 
the handling of 
tools. Fully illu~-

trated with photo­
graphs an d d i ~.­
grams, it s h o u Id 

be in the hands of 
every wireless en­
thusiast. If y o u r 

Speaker Receiver and a mag- Wireless Dealer cannot sup-
militreDt s-Valve Ne ut rod y ne. ply you with this Book, send 
ln addition there are helpful 6d. to us and we will post 
n0tes on Aerial erection and you a copy iml)lediate]y. 

American Hard Rubber Company (Britain) Ltd. 
Head Office: IJa Fore Street, Depms: no. Wellington. Street, Glasgow. 

u6 Snow Hlll, Birminl{ham. 
London, E.C.2. Irish Agents: 8 Corporation St., Be:fast. 

RA.DION 
the Panel with a Pedigree 

Gilbert Ad. 526<> 

CAXTON 4-VALVE CABINET 
Matte for Sets, "As toed as wteMY eau IJuy~• 
"Bar•oay Four Reeeivet",• ""111e llelodJ' Tllree .. 

Specill CUiMis lllllle VI CIISI\olael"s 111835Ul'llliilll\s. Prjces quCJt!ld. 

Cash. with Order. Fumed Oak £t 5 0 
Dark or Jacobean Oak . . . £1 10 0 
Real Mahogany ... £1 14 0 
Detachable 7" deep Base Board to mount 21" by 7" panel to slide out of Cliblnet front. 
Also suppiied at 10/- extra with two beaded front doors placed 

2 ins. in front of the enclosed panel. 

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost 
All Polished with the new enamel that gives a glass hard surface 
that cannot be soiled or sccatched. SENT. FREE.-Catalogue 
of standard Wireless Cabinets in various sizes and woods, 

'Packed aiuf delivered free in U.K. No. ea 

CAXTON WOOD TURNERY CO., Market Barborougb 
Tell tlze·Adz:ertiser you saw ?.t {n "MoDERN \VIRELESs." 
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accompanied 
by the valve 
" Accompanied by the piano~" the 
programme said, but u accompanied 
by the Valve and piano " would be 
truer of song's heard on many sets. 
Every time the door shuts, or a cart 
passes, or someone treads heavily, 
" Ping! " goes the valve, and the 
~:;td~~~ed~f your favourite melody 

But this unwanted accompaniment 
can very easily be stopped-by 
floating your valves in Benjamin 
Clearer Tone Valve Holders. 
The e.<tra01'dinary success of the 
Benjamin Clearer Tone Valve Holder 
is due to the fact that it is perfect 
i" every detail. No loophole has 
been left where vibrations could 
possibly reach the jila.mmt-a fact 
you can judge for yourself from the 
~ccmnpanyinf!, brief descriptions of 
sts construct10n. 

® 
2/9 

each. 

There 2r~ terminal 
connections for the 
expuimenter and 
soldering tags for the 
pennauent set. 'rhe 
Benjamin C I e a r e r 
Tone Valve Holder is 
easily cleaned-little 
or no dust can collect 

,. in the sockets. The 
springs themselves, 
as shown in the 
lo"'-er of the two dia­
grams, form the 
valve~ pin sockets. No 
soldering joints-all 
one solid metal piece 
from tags to valve 
leg. No flexible wire 
connections. The 
spring supports are 
not affect2d by stiff 
bus-bar wiring. 

2/9 each 

From yDflr Dealer or Direct from 
fHE BENJAMIN ELECfRfC Ltd .• 

Brantwood Works, Tariff Road, 
Tottenham, N.17, 

of America, a combined wavetrap 
and filter. 

This instrument comprises a small 
geared condenser to the terminals 
of which a special coil is connected. 
This coil is provided with two 
windings, one of which is tuned by 
the condenser and the other of 
which acts as a coupling winding 
and is tapped with a small switch. 
The aerial circuit is connected to the 
coupling winding, which may either 

A combined wavetrap and 
filter received from Messrs. 

Claude Lyons. 

be arranged as a series part coupled 
rejector, or as an acceptor circuit 
shunted across the receiver. 

The condenser is c<tlibrated in 
·wavelengths when used with the 
appropriate coil, and on test this 
calibration was found to be accurate 
over the whole of the range, When 
employed as a wavetrap, it was 
found to assist the selectivity to a 
considerable extent, although it 
was not quite as good as the tapped 
auto-coupled arrangement which 
is very commonly employed. The 
instrument is very well constructed 
and attractively finished. The 
calibration of the condenser scale 
renders the device particularly 
suitable as an absorption wave­
meter (one of the purposes for which 
it is intended), while the trapping 
action is quite up to standard. We 
can thoroughly recommend 
component for use. 

Ebonite Bushes 
Ebonite bushes made by Messrs. 

The Darex Radio Co. have b~en 
tested at our Laboratories. They 
are intended for use in mounting 
terminals, etc., on wooden panels 
or baseboards ; and are made in 
various sizes to take standard B.A. 
shank>. ·Tests Ehowed that the 
insulation resistance of these 
bu~hes was infinity, and they 
therefore form a useful and reliable 
means of mounting. 

~~··········~··········· • • ~~ "WIRELESS" ·» 
~ . 
·~~ (Incorporating "Wireless 'Yeekly, ~~ 

i~ Every Tuesday. Price 2d. :it 
··~*·~·················· 
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This week .. end 
build your own 
loud speaker! 
First of all go to your 
dealer and satisfy your· 
self that the "Lissenola," 
costing only 13/6, really 
is fully•equal in power 
and tone to any loud 
speaker on the market. 
Ask your Dealer to put 
on the best loud speaker 
he has in stock-then 
use the same horn on 
the "Lissenola" and see 
if, :~ou can notice _any 
clttterence. 
When you get the "Lissenola" 
home you can build a horn 
yourself for a few pence, pro­
viding you with a powerful 
instrument which will compare 
with any expL nsive loud 
speaker you r.ave ever heard. 
Or, if you prefer a cone• 
principle diaphragm-very 
simply made-you should get 
a Lissen Reed as well(l/· extra). 
If you have never heard a 
"Lissenola" there's a surprise 
in store for you. 

Before buyCttg ask your 
dealer to demonstrate the 

LISSENOLA 
LISSEN LIMITED, 
18-22, Friars Lane, 
Richmond, Surrey. 

Tell the Advertiser you saw it in " MoDERN WIRELESS." gr 
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$tltetal Jtalllfu : 
Tk N.A.k.M.A.l ...... 

S.R.H. 

,.,_.d rh• B.B.C. ill«'lirre 
•nTr.te Matt~nP 

0o We Noffif Llr1e rmb? 

... ~ .... ~::~~~ .. :t. -· 

To b1 oadcast your news to 
the Wireless Industry you 
cannot do better than use 
t h e b u s i n e s s p a g e s of 
THE DEALER. Every 
" Buyer " is a reader, be sure 
your goods recei\'e his con­
sideration before he buys: 

All communications regard­
ing " spac;e '· should be 
addressed to The Advertise­
ment Manager, THE 
W I RE LE S S DEALER, 
Bush House. Strand, 
London, W.C.2. 

If you are. a Dealer 

INTIMATE contact with the Industry IS 

essential to the prosperous conduct of 
your business. 

This intimacy can best be obtained through 
regular perusal of THE . WIRELESS 
DEALER, the monthly organ of the industry. 

Its editorial contents combine topical news, views 
of the leading members of the Trade on the current 
and future condition of the industry and a guide 
to the public demand of the immediate future. 
Its advertisement pages provide the subscriber with 
an up-to-date trade catalogue. 

The ever-growing volume of subscribers amply 
demonstrates the value of THE DEALER to all 
who are engaged in the Radio Industry. Those 
who have used the business pages know its value as 
an advertising medium. 

Published by an organisation whose publications 
are solely'' wireless,'' THE DEALER is produced 
by Radio People for The Radio Trade. 

THE DEALER is obtainable by subscription 
only and its circulation is confined to bona-fide 
members of the Industry. Your business letter 
heading or trade card should therefore accompany 
your subscription. 

Fill in the attached form NOW and get acquainted. 
with your Trade. 

To The Sales Mauager, Radio Press, Ltd., Bush House, Strand, London, W.C-2. , 
Please enter my /our name for a year's subscription to THE WIRELESS DEALER to 
commeoce with the ............................................... , 1926 issue. Enclosed is remittance of 7/6 (10/-
abroad), together with Trade Card /Official Letter Heading. 

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

Address ..................................................................................................................... . 

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

Tell --the Advertiser you saw it in " MoDERN WIRELESS." 



T vVO new Radio Press En­
velopes of particular interest 
have just been publiohed 

and arc now available through all 
the usual sources. The first, Radio 
Press Envelope No. iz, deals with 
the "Super Seven "--a simply 
designed but efficient seven valve 
supersonic heterodyne rcceive;:­
designed by Mr. Percy W. Ha+ris, 
M.I.RE., whose designs are so well 
known to readers of this joun1al. 

Many Interesting Points 

There are a large number of 
interesting points about the re­
ceiver, which we venture to think 
will make it very popular with all 
home constructors. First of all it 
is an all-Briti5h instrument, all 
of the parts arc readily obtainable, 
the constructional work has been 
reduced to a minimum, and the 
total cost of building the illstru­
ment has been carefully kept 
within a very reasonable figure. 
As an example of the simplicity 
of construction, mention "hould be 
made of the front panel which 
carries the condensers and con­
trols. With the' exception of the 
" on " and " off " switch, every 
component on this pane!.is of the 
one hole f1xing variety, while at 
the back of the panel each com­
ponent screws down on to a 
wooden baseboard with ordinary 
wood scre"·s. The layout of the 
instrument has been the subject 
of Hn~ch careful thought, and the 
extreme simplicity of the wiring 
\\-ill be Rathered from the accom­
panying' photograph which views 
the instrument vcrticallv. The 
''hole instrument is encl~secl in a 
"-'n' handsome cabinet, and can if 
ncc;::ssary be-run entirely from dry 
cells. 

Different Types of Valves Possible , 

To meet the needs of those who 
are not prepared to· buy a complete 
set of seven new valves, arrange­
ments have been made so that 
different types of valves can b:; 
used, s::> that the home con­
structor can utilise at least some of 
those he has at present. The 
instrument possesses the well­
known characteristic of a super­
heterodyne of giving extremely 
sharp tuning, enabling station after 
station to b:; picked up on the 
loud-speaker without interference. 

received on this instrument is ir. 
th'c neighb:>Urhood of so or 6o. 

The " Rolls Royce of Radio " 

The "Super Seven" Envelope 
is considerabiy larger than previous 
Radio Press Envelopes and, realis­
ing that many people who desire 
to build this receiver have no 
previous knowledge of super­
heterodynes and their working, 
the author has included a very 
lucid description of the principles 
of sup:;rheterodyne receivers as 
well as full constructional and 

The wiring of the "Super Seven" is extremely simple, 
and as can ba seen the general layout is of a very 
straightforward nature. The- photograph in the 

heading shows the completed rec~iver. 

Furthermore, the quality of repro­
duction is considerably better than 
that given by many super­
heterodynes, and the "background" 
is remarkably quiet. The instru­
ment has been the subject of the 
most careful test over a number 
of months, and using a frame aerial 
of only 2 ft. in diameter, has 
given z8 stations at full loud­
speaker strength in one evening. 
The total number of stations now 

9J 

working details. The set can be 
confidently recommended to all 
who desire to build the type of set 
which has been described by many 
as the " Rolls Royce of Radio." 

Included in the envelope are 
full size blue prints of the layout 
of the wiring and of the panel, and 
eleven photographs, reproduced on 
special art paper, give a very 
clear impression of the finished 
receiver, and are also of very 
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"The Super Seven" 
By 

PERCY W. HARRIS, M.l.R.E. 

This set has to its credit the reception 
of 28 British and c~ntinental Stations 
at full Loud-speaker Strength in one 
evening. With it you are able to 
completely eliminate the local station 
even at close range. 

Having only two tuning dials, once 
preliminary adjustments have been 
made, manipulation of these two !mobs 
and the occasional rotation of the frame 
aer1al is all that is necessary to tune in 
station after station. 

Price 5/- Nett 

Complete constructional details and 
full instructions for operation are 
included in this envelope, together with 
full-size Blue Prints of wiring and 
panel layout, etc. 

Many thousands t)f 
home constructors 
take their initial step 
mto wireless with 
the aid of an RP. 
Envelope. The 
information given is 
found by them to 
be precise, complete 
and concise. Little 
wonder that they 
now define Radio 
Press Envelopes the 
easiest method of 
building a more 
c~ehensive re­
cetver. 

The two new R.P. 
Envelopes illustrated 
here contain every detail 
and every piece of help­
ful advice which may 
be necessary for the 
successful construction 
of the powerful re· 
ceivers described. 

]tme, rgz6 

• 

The Three· Valve 
Dual Receiver 

Dui trtUttl by 
JOHN SCOTI'-TAGGART, F.lost.P., A.M.I.E.E. 

This handsome and economical Three• 
Valve Receiver will give Loud-speaker 
results from B.B.C. and Continental 
Stations, and is sufficiently sensitive to 
receive American Broadcasting when 
conditions are favourable. It employs 
what is known as the reflex principle, 
in which one of the valves performs 
two functions. and in this way three 
valves are made to do the work of four. 

Easily constructed, the only tools 
required are a hand-drill, a few twist 
drills, a screwdriver, a scriher, a 12 in. 
rule, a soldering iron, a steel centre 
punch and a pair of pliers. 

Price 2/6 Nett 

Complete .constructional details ancl 
full instructions for operation are 
induded in this envelope, together with 
two full-sized Blue Prints and four 
sheets of photographs. 

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

In replying to Advertisers, use Order Form enclosed. 
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great assistance in the con­
structional work. 

The price of Envelope No. 12 is ss. 

The Three-Valve Dual Receiver 

The immense popularity gainell 
by the well-known three-valve 
dual receiver designed by i\Ir. 
John Scott-Taggart, F.Inst.P., 
A.M.I.E.E., has led the publishers 
o.f this jonrnal tn pr0d1:re Eadio 

the original model, which con­
tained a somewhat complex 
arrangement of terminals on the 
front of the panel for the purpose 
of changing the circuit to "straight" 
or" dual" as required. The present 
instrument is essentially a there­
valve receiver, the elimination of 
provision for circuit changing re­
sulting in considerably greater ease 
d construction and operation. 

The dfsposition of the components in the" Three-Valve 
Dual Receiver" is such that its construction should 

present no difficulties even to the beginner. 

Press Envelope No. 13, describing The fullest possible details of 
" How to make the Simplified the receiver are given, and the 
fhree-Valve Dual Receiver." constructional work has been simpli-

Wireless receivers employing the fiecl to a high degree. 
Jual, or reflex, principle seem to Loud-speaker reception is possible 
present a strange fascination for the from the B.B.C. stations and from 
average wireless man. This, of many of the Continental stations. 
course, is not unnatural when it is Every possible detail is given in 
remembered that in sets of this this envelope, together with several 
type one valve is made to do the blue prints and photographs. The 
work normally accompli8hed by price of this Envelope No. 13 is 
two. Although this is the one and zs. 6d., or zs. gd., post free. 
only advantage obtained by using 
a dual circuit, it will be agreed 
that the saving of the extra valve, 
and the consequent economy in 
current for filament heating, con­
stitute a very important advantage 

... ;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Why Use a Separate 

Oscillator? 
(Continued from page 16.) 

where it is desired t:J keep running ::::;::::::::::::::::::::::::::::.:::;:::;:;:;:::;:;:;:::::::::::::::::: 
costs as low as possible. 

A Simplified Design 

The receiver ~hown in the photo­
graphs employs three valYes, the 
first working in the dual capacity of 
high and low frequency amplifier, 
the second as a <ietector, and the 
last as a plain low-frequency 
amplifier. Many readers will re: 
member the description of a 
TLLe-Valve Dual Receiver in the 
issue of :\faDER~ vVIRELESS for 
April, 1924, and it was the great 
popularity attained by this set 
which led to the production of the 
present instrument, which is built 
on somewhat similar lines. 

:\1odiftcations have been made, 
however, with a view to simplifying 

attractions to warrant serious con­
sirlcration. On the other hand, 
when tlw aim is to produce a super­
heterodyne which will give good 
results with the very least trouble 
and manipulation, even at the 
cost of an extra valve, the choice 
is more' likely to rest upon one of 
the separate oscillator types. I 
hope that these considerations, in 
which I have endeavoured to 
prevent my own personal inclina­
tions from causing me to load the 
dice too heavily in, favour of one 
of these schemes, will enable my 
readers to see that a decision of 
the question we have been dis­
cussing is one which depends, to 
a larg,; extent, upon individual 
requirements., 
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