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From., the veryl beginning its undoubted 

merits-a-it was one of the earliest 3-Valve 

Sets-gripped the imagination of wirelesa 

enthusiasts and a very large number built 
it up and got excellent results. 

Here, however, is the first opportunity o 

' seeing it in its new guise-that of a super 

latjve Receiving Set, beautifully designed 

- ' ' and made up with plated fittings into j. s polished mahogany cabinet -'truly an 

aristocrat among Sets and fit for any 

drawing-room. 

(London. of course, in immense volume 
on a Loud Speaker) and continuing with 
all the better known Continental Stations - 

and also K D K A - the well-known 

.2t6 American Broadcastjng Station which 
operates on 100 metres. 

The secrets ot its construction are now ' 

available to all who purchase the Envelope's bosE Irer direct. 2/9 
containing full details, wiring diagtsms,. 
blue prints, etc. 

If you are conempJating building a good 
all-round Set you can't beat the. AllConceri - -. " 
4e-luxe 

Hów to- build the 
AI! Concert de luxe 

R e c..e i ve r 
RADIO PRESS 

: 

EnveIope f, 

Th c'nii,tTh flfJ-flriiroM - -.. I S' - 

-designed Percy W. Harris 
PTIHE All-Concert Rece.ver was describei - rhis Receiver s astonishingly sensitive 

L in one of the first Constructional yet very simple to handle-to its credit 

Articles ever written for MODERN 
stands a formidable list of Stations heard 
in North London on an average aerial- 

WIRELESS by Mr. Percy W. Harris. commencing with all the BB.C. Stations 

'1Rccì.'eL. 
(Assistant hditor 

of this Magazine 

PuMisled by Radio Press, Ltd.. 
and sold btj all Baoksel/ers 
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The compactness of this three-valve portable receiver, full particulars of which arc given on another 
page, will appeal to all who love the open air. 
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-we should save a good deal of cost, aerial consisting of about 40 feet I' think, will be' a revelation to 
a consideration not to be ignored of wire round the rafters, led into most readers of - this journal, 
if efficiency can be retained, a room immediately below the although the distant ones will not 

I am pleased to say that, after roof, and with. a very inefficient be quite so loud as with the " All- 

I I 

pure and pleasing reproduction 
with great volume Further, by 
removing any low-frequency 
resonant circuits; we could perhaps 
eliminate nme-tenths of the troubles 
which heretofore have been in- 
separablç from reflex rceivers- 
those troubles which give rise to 
squeaks, howls and the whole 
chain of unpleasant noises which 
at tìmes occur with even the best 
possible transformers in the simplest 
of designs. Furthermore, by the 
elimination of the transformers, 

- been deliberately made to oscillat 
and heterodyne the carrier wave 
of a broadcasting station. Any 
straightforward circuit will do 
this if misused. 

To give you some :idea of its 
capabilities I may. say that the 
preliminary tests were carried out 
in my new house at Wimbledon, 
at a time when I had not erecte4 
an outside aerial. Wimbledon, as 
you will see if you examine a map, 
is about seven miles south-west of 
2L0, and here, using an inside 

the floor as earth connectiop, and 
thoroughly satisfying loud-speaker 
signalsv¼ ith a two-fcot frame aerial. 
On á-good average outdoor aerial 
thè ''olume obtainable vili satisfy 
the most ardent lover of volume, 
at the same tithe, even at fullest 
strength, retáining a crystal purity 
unexcelled by my other receiver 
I have yet heard. Upon any normal 
cutdoor aerial in reasonable condi- 
tions all of the British broadcasting 
stations come in quite comfortably 
in telephones with a purity which, 

.. S .._ -..--.., S 

' .: ..-...- S - S S. 

S '-, -.-: S -. S -- - 

IN 
the last few months, as many: 

readers know, I have been 
experimenting a good deal 

with resitance coupling, and it 
occurred to me that if we could 
only combine the efficiency of 
reflexing with resistance coupling 
in such a way as completely to 
eliminate any low-frequency inter- 
valve transformers, we might get 
a receiver which would give very 

mani trials, t 'háve produced a 
receiver which .1 hope caù be 
looked upon aS a-" reflex with the 
trouble taken out of it." So far 
neither I, nor any other.meubers 
of the editorial staff who have 
tried it (and we have tried it in 
many places and under all kinds 
of bonditions), have succeeded in 
getting, a single buzz QrliQwl out 
of It-save, of course, when it has 

ear,th connection on to a watr bipe 
soie way off, the set had to be 
detuned sprne degrees before the 
volume-from 2L0 was-really com- 
fortable, while in the telephones 
Birmingham cduld be 'read at really 
good. telephohe streígth. Good 
láud-speaker results were easily 
obtained with about io feet of wire 
for an aerial in the room and about 
t1iirne length of wire lying on 

.1 

I 

I -, 

I - 

I - 

The " Puriflex" Receiver . 

:' (MODEL I.) 

A New . Transformerless Reflex. f :: ¡ r- . 

- 

PERCY 

/ 
W HARRIS, 

4 -. Asst. Editor I 

V 

f 

- - ---.- --. D Ii 

I 

k - - 

-. For many months Mr 
Hams has been studying 

- :: T the design of reflex 
- receivers with the idea of 

i 

.:-producing an instrument" 
- which would give the I 

-/ 
- greatest possible pAri1y 

- - t.. and rvolume,: 'combined -r 

wi!h':. suinplicîty and I 

!tY oj operation.: i 

The instrument described 
bèlow, w1,ich is destined 
to rival the"All-oncert" I 

- in popularity, is cer- 
- - mi-fly tite-mas! -interest- 

- i 

-. - 

-. ing he has described in 
: 

-, - 
our pages. 

- -,:. 
-: - 
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describing other models of Puriflex 
with the same circuit, hut made up 

.. 
Fig. 2b.-The L.F. Circuit. 

112 

- 

. actihg as a low-frçquency amplifier; work with it. it is made up in rather a special 
form, which may appeal to certain 

- - - 

.. . 
- - . - - - 

- .:. 
readers. The reason for the form . -. ... . .. . . - . . 

is that the panel is destined to fit 
z - 

R, -. . . . 

in a special cabinet of the gramo- 
.... 

, - . . . - . - . .. . 

phone type, containing a built-in 
. .. .. . - . - - 

loud-speaker, and the panel has to 
= 

-. 

- z-.; 
be of the size given' In order that - - - . - . - .. .... . 
the panel can be lifted out ver-i - - - 

- 

- 

readily with a minimum of trouble j - . -- - . . 

C 
in disconnecting, it will be seen 

. 

I ---- that the battery leads are taken - -: . - - -_ 

to Clix sockets, the same type of -: - 

socket being used for connecting - -.- D 
-- 

the loud-speaker attachment. 
. L,, - . . 

There are, however, two additional . - - - 

- - 
terminals in paralÏel with these . . -. - -- 
last, so that a pair of telephones 

L_1 - 

can be connected in a moment for -- ç-'. - . 

distant -feception. - -, . 

:- . 

- 

At later dates i shall he 

 1. 

f1, 

f_L1JMI 

Fig. 2a.-The HF. Circuit. 

has been based on early work by 
Mr. P. G. A. H. Voigt, one of the 
pioneer workers in this field. 

Briefly described, the Puriflex is 
a valve and crystal receiver, 
in which the first valve acts as a 
high-frequency amplifier, passing 
on its energy through a tuned 
transformer to a crystâl, which 
feeds back the rectified energy into 
the grid circuit of the first valve 
direct, and without. the inter 
position of the - 'custòmary inter- 
valve transformèr. - The signals are 
iow re-amplifed by the first. valve, 

On a very small indoor aerial 
where the set will oscillate very 
freely, reaction may be reveraed 
and control of oscillation ob- 
tained very accurately and 
easily this way. On large 
outdoor aerials where there is 
more damping, reaction can be 
used to bring the set up to oscilla- 
tion point when required. Thé 
simple and accurate control of 
öscillation, together with the great 
simplicity of the crystal adjust: 
ment, is one of the great'st charms 
of this: receiver when you begin to 

Fig. 1.-The circuit of "Puriflex Model 1." 

Concert." Near-by stations will in slightly different forms to suit 
come in many times louder than other needs. 
on the latter instrument. 

Why Model i ? 

The name "Purifiex" has been 
given to the instrument for obvious 
reasons. Sorne readers may wonder 
why this particular type is called 
' Model j." The reason is that 

General Description 
For the benefit of those people 

who like to look over new things 
to see what is old, I would like to 
point out that the receiver is a 
combination of all kinds of methods 
which have been tried before. A 
good deal of my experimenting 

and passed on to the next valves 
which is resistance coupled. 
Additional amplification is obtained 
by reaction, as will be seen, and a 
second stage of resistance-coupled 
and io-freq uency amplification may 
be added at the end. Separate 
high-tension is used for the last 
valves, for which separate grid bias 
is also provided. 

f 
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sigual \.oitagcs set up across the vaIve, has since been removed, whether the crystal point is on 
tcrmi:al of 1.4k and these are as the set is quité stable with- or not, and the set will nöt 
ectL.cJ by the crystal D and- out it. - - - respond to reaction, whichever 

passed Lack, as wifl be seen, In Fig. 2A the high-frequency cir- way round you connect the 
to the tcrrninals of the coñdenser cuit is separated out. In Fig. 213 reaction coil. 

113 

- Puriflex I. with valves, transformer and coil removed.H.. 

the .ccmcicner C2), through L, 
which is untuned, the 8o,000 o 

resistance, to the high-tension 
battcry, and thus round to tue 
Uamnt. The condenser C4 acts 
as a hgh-frequency by-path -to 
the rcstance R 

L is -the primary of a high.- 
frequcy transformer, the second- 
ary f which is formed by the 
inctaice L4: We thus have 

get greatly amplified signal current 
in the plate circuit of the last 
valve. It will thus be seen that 
the first valve acts both as a high- 
frequency and a low-frequency 
amplifier. To help to make this 
clearer the paths of the two 
currents are shown separately in 
Fig. 2. Tliejoo,000 ohms resistance 
R1, shunted across the grid and the 
positive filament leg of the first 

it may be stated tliat it is of the 
utmost importance to get the 
connections of L3 .and L4 exactly. 
as shon in the wiring diagram. 
By this I mean that the crystal 
detector must be at the correct 
end of the transformer secondary 
or the set will fail - to work 
A symptom that you have the 
crystal connected to the wrong 
end is that you will get signals 

 current to pass through the in- val-ye, again through a fixed con- sistance amplifier connected to the 
:tance L3 (which is tuned by dener C, and in due course we next valve through C. In passing, 

j. 
z. 

4 
- - 

: 

- :- - 

-. i: .- r:: 

Fig. r shows the circuit used. 
The aerial tuning condenser C1 can 
be placed either in series or parallel 
with the inductance L1 in the 
manner I have so frequently de- 
rcribed, by using three terminals. 
The signal voltages set up across 
L1 are now applied to the first 
valve across the grid and filament, 
the condenser C3 allowing the high- 
frequency oscillations to pass quite 
freely. The signal voltages so 
applied cause fluctuations of plate 

low-frequency pulses to pass, and 
therefore they are applied through 
the inductance L1 to the grid of 
the first valve. The low-frequency 
plate pulsations pass through the 
inductance L3, through L2 and R5. 
The audio-frequency difference 
of potential set up across the 
resistance R5 is now applied to the 
grid of the second valve, through 
the fixed condenser C5, and is duly 
amplified. The amplified signals 
are now passed on to the third 

shown. Starting t L4, we see .that 
the rectified pulses now pass from 
L4 to the grid, via L1, which, of 
course, offers a negligible impedance 
to low-frequency currents. L3 and 
L2 are inductances in series with 
one another, which also offer a 
negligible impedance to audio- 
frequency currents, so that on the 
audio-frequency side we may con- 
sider the plate connected directly 
to the bottom of R5. We then 
have, of course, an ordinary re- 

July, 1924 MODERN WIRELESS 
The Cìit C3. Now C3 will not aIlö the the low-freouencv circuit is clearly 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


L 

z fixed condenser, 0.0003 F. 
fixed condenser, o.000i ¡2F. 

- 3 fixed condensers,ô.25 ¡2F(Mans- 
bridge). 

i or more plug-in high-frequency -. 
trânsforrñers (cylindrical 

- - -.-------- _.$_ - 

8o,000 ohm 'resistanes (Dubilier, 
large pattern). 

Crystal Detector (Bui ndept). S. 

Coils and Valves 
Practically all the well-known 

is room for the cylindrical, type of 
valve, such as the Cossor, Ora, 
Xtraudion, Ediswan A.R. and the 
dull emitters. 

If it is desired to havespace for, 
the largest valves and the largest 

- . ---I 

¡zF and one .0005 LF (I hav 
used squaie law condensers 
here, because I believe all 
variable condensers for tuning 
purposes should be made 
this way). You will not 
suffer any loss ofsignal strength 
by using the ordinary type 
of variable condenser, provid- 
ing it is of good quality. The 
advantages of the square law 
condensers are ease of handling 
and calibration. Some people, 
however, may not consider 
that they are worth the addi- 
tional cost. * 

two-coil holder. . 

Notes on Components 
Any good makes of components 

vill do in this set, but for the 
benefit of those who like to know 
the 'actual parts .used in this 
receiver the following are those I 
have used 

Variable condensers (Bowyer- 
Love) 

Fixed condensers (Dubilier and 
Mansbridge). 

Plug-in transformer (McMichael). 
Filament resistances (Burndept' 

dual for bright or dull emitters). 
Coil-holder (Magnum). 
Grid leaks (Dubilier. 

Any of the well-known makes of 
plug-in coil are suitable here. It 
should be pointed out, however, 
that owing to the peculiar require- 
ments of space already explained, 
the parts of the receiver are qúite 
close together, and it will not be 
found possible to usé some of the 
biggest makes of concert coil with 
some of the biggest valves for thé' 
first socket. Thus, if, for example,' 
you use a Burndept or Igranic con- 
cert coil, there will not be sufficIent 
space for a large round type of 
valve such as the conventional 
R valve. You will find, however, 
that eveñ with a concert àoil there 

Components Required 
Ebonite panel measuring 14 lfl. 

by io in. 
Suitable containing box or 

cabinet. 
5 terminals. 
ii Clix sockets for panel mount- 

ing. 
ix Clix plugs. 
4 sets of valve legs for valve 

sockets. 
2 variable condensers one .000 

Top of panel arràngements. 

or good disc type). These 
transformers can be obtained 
for all wavelength ranges, and 
if the reader desires only 
British broadcasting, one will 
do. 

i good crystal detector. 
3 filament resistances. 
z grid leaks (z megohms). 
2 8o,000 ohm resistances and 

clips. 
Square bus bar wiring. 

makes of valves work well in this 
set. There is nothing critical 
about the valves and I have' 
used practically every kind 
successfully. Any of the well- 
known makes of R valve are good, 
while if you are so situated that 
dull emitters particularly appeal 
to you, three of any of the well- 
known makes of o.oó ampere dull 
emitters will suit, provided you - 

use the correct plate voltages. 

A.7C 
. 

-o T 
_'.:.. 

/i1c_.:. 
>4 2"---/ 

L iii I 

f2 
i 

.f 

f4L -______ 

!tI! ?/4th 1 

-4 0 ''/iô" 
:' 
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first of all and then lay them Out on 
a piece of paper to see that you can, 
arrange them all successfully t° 
the space given. It may be that 
some components will be slightly 
larger than those I hve used, 
making it necessary t have a 

wiring Up 
If you do not feel surof your 

skill in wiring with the stiff wire, 
I would recommend you to use the 
flexible wire md insulating, tubing. 
It is well to have one or two 

H5' 

supplying the HT. of the first 
valve, the second the high-tension 
of the last two valves. If you are 
using, for example, the Cossor P 
in the first socket, you will probably 
fnd that a plate voltage of about 

or 90 vill suit here; and if you 

Constructional Work 
Be very careful in this receiver 

to see that your ebonite panel is of 
the first quality ebonite, and if it is 
not guaranteed free from surface 
leakage (the great majority of 
ebonite cannot be so guaranteed), 
remove the surface skin with fine 
emery so as to avoid all possibility of 
trouble in this direction. 

Now mark out the positions for 
the Clix sockets and the terminals 
and drill holes for these with care- 
fully marked centres to preserve 
the neatness of appearance. It is 
just as well to buy your components 

valve and for the plug-in trans- 
former. Tue Dubiier 8o,00 ohm 
resistances should be m unted com- 
plete with the ebonite strip on the 
back of the panel as shown. I (lo 
not recommend you to try to 
remove the clips for direct mount- 
ing on the panel, as you will not get 
satisfactory results if you do so. 

The mounting of the other parts 
calLs for no special comment. The 
Mansbridge condensers and the 
Dubilier f xed condensers can be 
used, if necessary, as their own 
drilling tenplates. Flexible leads 
are used from the moving coil- 
holder 

do with efficiency-far more than 
many people realise. 

To save possible inquiries, I may 
state that I do not consider that 
variable grid leaks and variable 
anode resistances would be any 
improvement in this Teceivet, as 
the values do- not seem at all 
critical. r 

Connections . 

When you have finished' the 
instrument and are ready to thinect 
it up, join up the batteries tó the 
terminals shown, using suitable 
grid bias for the valves and voltages 
used. You will see that there are 
two H.T. positive sockets. oné 

-. 
O Complete wiring diagram. Blueprint No. 48. 

coils, then the panel should be 
made slightly longer to allow for 
this. I have worked this set with 
practically all of the leading makes 
of plug-in coils quite successfully. 
Those shown in the photograph of 
the instrument are the new pattern 

Atlas" coil fitted with white 
porcelain sockets and special split 
pins to make sound contact. 

somewhat larger panel. If, how- 
ever, you find that you can get 
everything in the space, then you 
can use the wiring diagram as your 
guide. A blueprint, of course, is 
available at the usual price of 
is. od., post free. You should ask 
for blueprint No. 48. 

Notice particularly the way the 
valve Legs are arranged for the first 

pieces of tubing on hand to 
slip over even the stiff wires where 
they may possibly touch others. 

In any case, I would recommend 
you to wire up the high-frequency 
portion of the circuit with stiff 
wiring, and I strongly advise you 
to follow the lay-out given as 
cbsely as possible; as the actual 
lay-out of a set has a good deal to 
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or a No. 50 for the longest 
wavelengths used on British broad- 
casting. If your loud-speaker or 
telephones are to be used quite 
close to the set, then the earth con 
nection maybe taken to E1 (Fig.i). 
If, however; you. srant to use very 
long leads, from, say, one part of 
the house to another, then I would 
advise you to connect the earth to 

appears to-, be a good position, 
turn on your 'ealve filaments to 
the correct temperature, open out 
the reaction coil to the full extent, 
and tune on C1 and C2 until you 
pick up your local station. The 
reaction coil, by the way, should be 
one or two sizes larger than the 
aerial coil. Now bring up the 
reaction coil and see whether the 

"7 

When using "Transatlantic V." 
with volts on the first three valve 
and 6 volts on the last two valves, 
it will b fo.lnd on turning off the 
filament switch that some of the 
valves will remain feebly illumi- 
nated, They will all be ext nguished 
by turning the switch to the three- 
valve position. 

- - 
- 

-. 

mtd of üsing very small aeals 
--' -- - .This vertical view will also help consjractor indodrs. If you have a very 

- -S----- hei1y damped ae1 which in 
FI:T.- .tage..' Thus, vheryou Ç teceiver, E2 - is the. nçgaie previous sets has shown that it 
would normalIy iéabout 6o, sorne tel-minal of the accumulator. - 

will not ocillate veryreadily, you 
8d or 91 -vó1ts,ateequired. -. - 'You will notice that two flexible will probably get- much better 

There are two C'ix sockets for wires come from the aerial coil results by the- E connection of 
th loúd-speaker in parällel with soket to a pair of Clix terminals, the earth -wire- in place of the E1. 

two ordinary terminals, so that li which can plug in either way so - This simply mèans that you take 
yOur loud-speaker is fitted with as to reverse the direction of thé earth lead off the E terminal 
Clìx you can plug-in, or if it is current flow through this coil. and connect it to: the negative LT. 
fitted with the ordinary terminal This gives exactly the same effect - ter'minal. - 

wire, then ybu cânue the ordinary as reversing the windings of tbe - - - 

terminals proyided. On the reaction coil, and the reversal is 
average outdoor aerial you will - used on to the aerial coil merely 

- : X A NOTE ON 
need á No. 25 or a No. 35 plug-in because .t enables the terminals "TRANSATLANTIC V." 
ccil, with tije condenser in parallel, - to be changed more easily. - 

for shorter waves, anda No. 35 Adjust your- crystal to vhat 

It should be remembered that in a 
resistance-coupled receiver there is - 

a certain drop in voltage through 
the resistances,' which must be 
compensated for by. additional 

- 

; i . 'V 

join aerial to A1 and earth to E. 
F9r. parallel close the link and 
join aerial to A1, leaving earth on E. 
Iii the circuit diagram there are 
shown E1 and E E1 is E of the 

I -':-: 
o 

'N 

t 

- 

---i,- 

f' 

I i 

casting station is actually trans- 
mitting. A slight readjustment of 
the crystal (adj'ustment of this 
ciystal detector is far less critical 
than on the average reflex set) will 
bring in the signals at wonderful 
strength, and after a few minutes' 
adjustment you will find, that you 
can handle it as easily as. any other 
receiver. 

1f you find that you can get 
equally loud signals with the 
crystal point on or off, and 
if you find that the set will 
not o.cilIate whichever way 
round 'flic reaction is connected 
and in whatever position you 
place . the two coils, then it is 
probable thát the crystal is con- 
nected to the wrong end of the 
intervalve transformer secondary. 

'On vert small indoor aerials you 
will find, that the set will oscillate 

- 
' when ythì- come to the tuned 

- 

' point, evéli with the coils wide open. 
In this- 'ease reverse the Clix 

. terminals in front of the aerial coil 
socket änd' use the reverse reaction 
winding' 'tO check self-oscillation.. 

'.You wiU find this a very excellent 

boùt 120 to 5O will give the best 
results, using a grid bias of about 
4 volts (an Ever Ready No. 126 
type is very useful here). Por 
(lull emitters use the plate voltage 
specified by the makers ; thy wifl 
also tell you the correct grid bias 
for the voltages used. 

The set will work quite well with 
three general purpose valves, using, 
say, 8o or 90 volts on all of the 
plates, although a higher voltage 
will give better signal strength. 

should go to the negative terminal 
of the accumulator. In so doing 
you alter tlie tuning somevhat,. 
and you will require a one sie 
larger coil to compensate f6r the 
alteration, otherwise you will find 
that you get very similaí results, 
except that the set may oscillaté 
more freely this way. 

A short piece of wire should be 
used to join A2 and E. To use the 
aerial tuning condenser in series, 
opèn the link joining A2 and E, 

the windings by reversing the Clix 
connections and try again. You 
will now probably find that the set 
will oscillate easily. If you still 
have difficulty in making the set 
osciIlate M your aerial, place the 
aerial tuning condenser in series. 
Constant aerial tuning can be used 
very effectively in the Puriflex, 
and helps to make the set oscillate 
more freely on some aerials. Be 
careful, however, not to make these 
oscillation tests when the broad- 
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I was walking the other day down 
one of London's proudest thorough- 
fares - when I paused to flatten 
my nose in company with many 
others at the windows of a large 
wireless shop. All kinds of goods / were displayed there, but what 
took me most was a tray of selector 
switch arms attached to which 
was a card bearing the words 

Lamentation switch arms six- 
pence each." This is an absolute 
fact. If you do not believe me 
go and look for yourself at a window 

well with the suppression of its 
final p to metres of various kinds. 
Such a word as milligoommeter, 
for example, rolls lightly off the 
tongue and is unlikely to dislocate 
even the most delicate jaw. And 
now I suppose you will want to 
know precisely what a goop is. 
It is the unit of signal strength, 
and its introduction will deal a 
shrewd blow at the activities of 
the radioliar. To-day, you know, 
he tells us " I got \VGY last night 
at extraordinary strength. Rg on 

compass and a barometer, the only 
adjustments necessary can be made 
in a moment wth the help of a 
hacksäw and coâl chisel, a screw- 
driver and a hairpin. Once set, 
the instrument is quite self-acting 
and no further alterations of any 
kind ned be made. Naturally we 
are all delighted at the Professor's 
distinctive rise to fame, the only 
dissentient voice being that of - 

Mrs. Goop, whose godfathers and 
godmothers named her Mildred. 
She objects to being kown as the - 

paragraphs unintentionally and 
announced We congratulate 
Professor and Mrs. Goop üpon 
the arrival of a son and heir. 
Complaints haie been received 
recently of a great increase in 
howling. The B.B.C. are inves- 
tigating the matter, and e trust 
that the offenders' licences will be 
cancelled." But it is not always 
the country cousins of a place like 
Little Puddleton who thus add to 
the- gaiety of the world -by little 
toucheS of - unconscious humour. 

these things have such nice short - 

names. Now fancy if the man 
who - first thought of the unit of 
current had been named Chölmon- 
deley-Marjoribanks. It would have 

- been a sad mouthful, would it not, 
to speak of a 50 cholmondeley- 
márjoribanks hour accumulator, or 
of a millicholmondeley-marjori- 
banksmeter. Professor Goop is 
equally fortunate in his cognomen, 
and we shall. have no difficulty 
over the goop, kilogoop, milligoop 
and microgoop. It fits equally 

- in which S is the signal strength 
in milligoops ; , the wavelength 

- of the transmitting station; -p; 
-- the barometer reading in millibars 

as given in the second news 
bulletin ; h, the height of the - 

aerial above sea-level; L, the 
inductance of the telephones in 

- microhenries; - F, the distance 
between you and the transmitting 
station; and S the angle between 
your aerial and true north. As 
the milligoomtheter contains a 

store-sent in the -announcement of 
a clearance sale at enormous 
sacrifices. " Everything," the 
proprietor wrote, " that you require 
at most reas9nable prices." His 
intentions were excellent, but the 
compositor was one too many for 
him: Either he could not read the 
writing or he had a strong sense 
of humour, but anyhow he turned 
the." t" of "at" into an ''1," and 
then inserted the full-stop which 
seemed necessary. Th'e splash head: 
ing "Everything that you require. 
Almost reasonable prices," created 
even more levity than the mistake 
made a few weeks ea.rlier by the 
Gazette when it ran together two 

Stratford-on-Avon, where a fellow 
named Shakespeare lived some 
time ago, who was the author, 
I believe, of a few plays written 
specially for the Old Vic." -. In 
years to come excursionists will 
pour in by train, charabanc and 
aeroplane to gaze with reverence 
upon the abode of Professor Goop, 
the inventor of the latest unit of 
measurement. You know already, 
or at any rate you ought to, the 
names of Ohm and Henry (not Jn of that ilk) and Volta. But 
that of Goop will soon put them 
quite in the shade. I always think 
that it is most fortunate, by the 
way, that the people who invent 

by readings from this wonderful 
instrument. His task was a 
colossal one, as you may imagine, 
for he had to embody in a small 
metal case something capable of 
working out all by itself the 
appalling calculations necessary to 
determine the answer. I have 
ordered a milligoommeter, for I 
am not good at figures, but those 
who choose to work things out for 
themselves may. do so by the 
formula . . 

s 
= / _ ik X-\/T+ (h X 21.) 

- -- --- X cosS 

Those Little Slips 

I 
T was Mr. Punch, I think, who first had the idea of collecting, 

as eamplès of commercial, 
candour, advertisements in which 
misprints made the woüld-be vendor 
say something quite different from 
what he inteñded in hTs attempts 
to lure the public into purthasing 
his wares. - The Little Puddletön 

Gazelle has just printed one of the 
best I ever saw. Our local wireless 

in Holborn not a thousand miles 
from Staple Inn. I certainly have 
had, though not from this shop, 
laminated arms provocative 'of 
lamentation,. and so no doubt have 
you. 

A Triumph for the Village 
The name of Little Puddleton 

will ring through history 'as the 
birthplace of Professor Goop. 
People now make pilgrimages to 

one valve." We smile politely 
and can say no more, for R9 is 
what may be termed an elastic 
unit whose' value depends largely 
upon the conscience of the recorder. 
But in a few months' time, when the 
milligoommeter is on the market, 
we shall be able to say without 
fear of contradiction that the 
strength of Budapest was i muli- 
goops, for, thanks to the Professor, 
we shall be able to back our words 

f 
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Finding us assembled, he cheerily 
expressed the hope that somebody 
had brought a wireless set. As a 
matter of fact no one had failed 
to do so. Several people baci brought 
their entire stock,and when we took 
count we found that no sewer 
than forty-six instruments - were 
available and thàt every owner was 
loudly insistent that his should 
have the honour of entertaining the 
party. It looked for a niòrnent as 

Brown's shoulders he reached for 
the lowest- -branch. He would 
have been an inch short of it if 
he hd not had the inspiration 
of planting his right foot upon 
Bumpleby-Brown's upturned face, 
on which lie secured quite a good 
take-dff. Having reached a height 
of twenty feet orso fromthe ground; 
it occurred to him that he had 
forgotten to . take - up the cord 
,which wa tò secûi thTe .wii. 

in favour of it. The Admiral 
unstrapped the trunk containing 
his apparatus, fixed it up. and all 
was ready. We were all waiting 
on the tiptoe of e*pectarccy to 
catch the first strains of sweet 
music when down came the rain. 
Yes, if you have not yet had a 
wireless picnic do not delay, for 
there are few better ways of 
-8pending a- summer. afternoon. 

- - - THE LIsi±NER-u 

wireless picnIc is a different business 
altogether, for it goes with a bang 
from start to finish with never a 
dull moment. Here is what 
happened to us. At the preliininary 
meeting Poddleby, our secretary, 
told us the rendezvous and expressed 
the hope that some of us would 
bring our portable wireless sets. 
We were to prOceed. to the place 
appointed for the orgy by whatever 
conveyance we chose. The first 
to arrive on the scene was Professor 
Goop upon his tricycle, with no 
fewer than four sets in a trailer 
behind. General Blood Thunderby 
came bestriding a stout cob with 
a set strapped to his shoulders 
boy-scout fashion. Others turned 
up on motor-scooters, in cars and 
on push-bikes, whilst Gubbsworthy 
had chartered a charabanc to 
convey a large party of his álosest 
pals .... 

Plenty of Material 

The only way of.deciding whose 
set should he brought into use 
seemed to be to draw lots for 
precedence and to allow each bright 
owner three mnutes in which to 
do his worst. The first problem 
was to erect an aerial, and after 
a little discussion we elected 
Bumpleby-Brown and Breadsnapp 
as our official wire slingers. Two 
handy trees were pointed out to 
them as the scene of their 
endeavours. The rest of us then 
lay down to rest until such time 
as the aerial should be ready. 
Bumpleby-Brown took charge of 
the operation, directing Breadsnapp 
to shin up the taller and spikier 
of the two trees. Breadsnapp 
appeared desirous of declining the 
offer, and we heard him declare 
that his doctor had expressly 
forbidden tree-climbing as a 
recreation. However, his better 
feelings at length prevailed, and 
after mounting on to Bumpleby- 

rest, but Professor Goop during 
his three minutes obtained quite 
an admirable spark solo from GNF. 
By the time that Gubbsworthv 
had rigged up his apparatus his 
three minutes were nearly up, hut 
we distinctly caught the words 
"changing over" from Croydon. 
Other would - be entertainers 
followed one- another-with varying 
success, one of the best items 
being a glorious outburst of - 

crescendo howls emitted by Broggs- 
worthy's loud-speaker. Broggs- 
worthy, by the way, is the fellow 
who writes letters to the papers 
condemning ether hogs and sign- 
ing himself " Anti-oscillator." 
Presently Poddleby suggested that 
we might wait ten minutes before 
the next man had a shot, for by 
that time broadcasting would be 
in full swing again. This seemed 
an excellent suggestion, and Rear- 
Admiral Whiskerton-Cuttle, who 
was the next on the list, was heartily 

references .to her infant :son as the 
microgoop. 

TJp-to-Date 

Whatever we do at the wireless 
club, we always endeavour to keep 
up with the march of things. Last 
week we had the first wireless 
picnic of thé' seadn ,If your own 
wireless club has riot ,yet arranged 
one let me urge you to prevail 
upòn the secretary to do so forth- 
with, for there are few more enter- 
taining functions. The average 
picnic is, of course, a comparatively 
dull and uneventful affair. You 
drive, walk, ride or cycle some 
distance into the country, taking 
supplies of food with you. You 
choose a suitable spot, where you 
strew rtígs, overcoats, càshions 
and other aids to comfort. The 
men, if they are wise, then sit 
down whiist the ladies prepare 
tea. lt is usually found that one 
of the cushions has been placed 
over the entrance of a wasps' nest, 
and this lends one of the few notes 
of gaiety to an otherwise dull 
function. The only other adventures 
which can befall are (a) that the 
tea has been left behind ; (b) 
that water is unobtainable, or (c) 
that no wood can he found with 
which to lieht a fire. Now the 

but luckily our attention -was 
distracted by .the General, who 
appeared to be holding a kind 
of rodeo all on his own at a 
little distance. Amidst the cheers 
of the throng he was bucked now 
on to his steed's neck, now .on to 
its quarters. Incommoded by 
the. receiving- set affixed- 'to his 
shoulders, he was not perhaps at 
his best as a horseman'; but all 
agreed that the display wasthrilling, 
and when the warrior after a 
flight through the air came to 
rest on an ant-hill we clustered 
round to shake him by the hand 
and thank him warmly for his 
little entertainment. When he 
recovered his powers of speech we 
gathered that his mount had been - 

stung by a horsefly, and he said that 
Poddleby was just the kind of 
fat-headed, bottle-nosed, bandy- 
legged, lop-eared, cross-eyed idiot 
who would choose for the picnic 
just the one wood in the neighbour- 
hood that was known to all sensible 
men to be infested by these pests. 
Later in the evening, when we 
had returned to the club house, a 
special vote of thanks was accorded 
to Poddleby. 

-' Settin to Work 

to stay where he was and said 
that he would soon have it 
up to him. He suggested that' 
if the General would stand on, 
the back of his horse he might 
be able to pass the rope up to him 
without further casualties, but 
Blood Thunderby was not of the, 
same opinion. At length Bread,-' 
snapp made an improvised rope 
by knotting together his necktie 
and his braces and lowering these 
down to Bumpleby-Brown, who. 
mounting upon the stalwart back 
of Podclleby, pressed into service 
as a temporary help, was able to 
fasten the end of the rope to it. 
This end of the wire was siting 
without other adventures, and 
l3umpleby-Brown gave quite a 
good display of middle-aged 
acrobatics in the other tree. 

Reception at Last 
After about an hour all was 

ready for the reception of broad- 
casting to begin. " What's on 
at 2L0?" everybody asked expec- 
tantly. Poddleby glanced at his 
watch, then unfolded theprogramme 
and murmured that we had just 
struck the beginning of a half- 
hour interval. Unfortunately ail 
other stations were also taking a 

Jùly, 1924 MODERN WIRELESS 
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Fig. 2.-Capacity coupling between two nearby aerials. 

120 

-. - spite of the absence of the bwl. A 
néighbor who has adjusted his 
set to this position and leaves it 
there is frequently far more Of a 

oscillation. \Vhen the reaction of 
a valve set is increased to too 
great an extent, the valve begins 
to generate oscillating currents, 

A, 

waves of constant amplitude, or 
strength, and its strength varies up 
and down according to the speech 
or music being transmitted from a 

: ici 

4: 

T: 

¡ 
A 

+ 

that there is an interval. 
The oscillation of a valve set is 

purely and simply radiation; the 
receiving aerial is actually radiating 
itself, as well as absorbing energy; 
the portion radiated is the portion 
which causes the trouble. When 
an oscillating valve set is adjusted to 
oscillate on exactly the same wave- 
length as the carrier wave of the 
incoming broadcasting, the howl 
disappears, but will come back if 
the receiving condenser is moved 
to eithr side. In lh middle 
position there is usually a con- 
siderable amount of distortion, in 

desire tliir neighbours to hear 
what they are saying, eiib,r about 
1hnn or any other ñiatter, can 
readily do so, although the offence 
is more heinous than oscillating. 

Re-radiation 
The first thing I would like to 

point out is that radiation from an 
aerial due to a valve oscillating at 
a receiving station is quite a 
different matter from re-radiation, 
although this latter term is very 
ccmmonly employed to mean 

Fig. 1.-Re-radiation from a high aerial to a lower one. 

that neighbour, this note varying 
in pitch according to the proximity 
of the radiated wavelength to the 
wavelength of the incoming signals. 
The great oscillation trouble is due 
to the waves sent out by an oscil- 
lating valve receiving station com- 
bining, or beating,' as it is 
called, with the carrier wave of 
the broadcasting station. This 
carrier wave consists of continuous 

cut frcm a broadcasfing station, 
l5ut it is usually of very substantial 
strength, and whenever the stations 
have closed doun there is invariably 
a large number of listeners who 
immediately start varying their 
reaction and adjusting their sets 
in the vague hope of picking up 
the station again. The number 
includes many who have only just 
tarted listening and are unaware 

of interference with his neighbours, 
whether these neighbcurs use valves 
or crystals. The reason for these 
troubles is very interesting, and a 
full investigation does not sèem to 
have been published. There are 
several allied matters which also 
are of no small interest to both 
crystal and valve users alike. 

There is, for example, the 
phenomenon of listening-in to a 
neighbour's private conversation. 
Fortunately, this is only a very 
rare occurrence, but those who 

example, a howl will be heard by carrier wave only is now being sent 

yAM 
afraid the title of thi 

article is more sensational than 
the article itself is going to be. 

Nevertheless, the innocent look 
which always appears on the face 
of the crystal user when the 
oscillation nuisance is mentioned 
is, in some cases, merely a mask. 

The persistent manipulator of a 
- cat's-whisker can cause quite a lot 

and the set becomes a miniature 
transmitting station. If the 
adjustments of the set are now 
altered, e.g., by swinging the con- 
denser, the wavelength of the 
radiated waves from the receiver 
will be varied, and when it is 
approximately the same as at the 
broadçasting station which is being 
received by a neighbour, for 

broadcasting station. When your 
neighbour oscillates, his waves, 
mixed with the incoming waves 
frcm the broadcasting station, 
çroduce a musical note in your 
tceiver, which is frequently termed 
a "howl." The trouble is most 
prevalent when the broadcasting 
station is standing-by for a few 
minutes in between intervals. The 
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the fact that a neighbour was result that the aerial A2 will pick. the case illustrated in Fig. 2, there 
oscillating, with the result that his up good strong signals, whereas if may be a distinct capacity coupling 
radiated s'ave combined with the the aerial A1 were missing, the between the two aerials, with the 
Carrier wavé of the broadcasting aerial A2 would pick up nothing. result that reaction is introduced 

121 

pletely spoiled the effect for the 
whDle evening of the broadcast 
programme; although everything 
was perfectly intelligible, yet the 
dstortion was appreciable. Some- 
one in the vicinity must have, hDw- 
ever, been content with his own 
reproduction, because it would be, 
suffering from exactly th same 
disadvantages as mine. Changing 
over to an extremely simple circuit 
which could not possibly result in 
oscillation, I still found the trouble 
remained, and it was traceable to 

- proximity to A1. The A1 aerial 
circuit is tuned to the incoming 
wavelength, and the A2 aerial 
circuit is likewise tuned to the same 
wavelength. The big aerial will 
pick up the signals readily, whereas 
the small aerial might be totally 
incapable of picking up sufficientFv 
strong signals to be heard in the 
A2 receiver. Since, however,, the 
aerial 'A1 not only.picks up the 
incoming waves, but. also re 
radiates, the aerial A2 may pick up 
the re-radiated waves, with the 

incoming wavelength and reactiòn 
is introduced into the aerial A by 
coupling the inductance L2 to L1, 
there will be a considerable amount 
of re-radiation fi'om the aerial A, 
and this will affect the aerial B, 
which will consequently appear to 
be giving better results. If the 
set A shuts down, the signals gizen 
'b the aerial B will be normal, but 
when the set A is bethg used it, is 
'quite likely that the signal strength 
giveñ by the Set B will be 50 pér 
cent. better. Here, again, as in 

Fig. 3.-How a reacting valve set may influence a near-by crystal set. 

pitched whistle worried me con- 
siderably, because the set I wäs 
using consisted of several valves, 
and I thought that some peculiar 
high-pitched oscillation of audible 
frequency was taking place in the 
receiver. Loosening all couplings 

- made no difference, and I began 
to wonder whether there was some 
low-frequency reaction going on 
whieh produced the high-pitched 
whistle, which, incidentally, com- 

waves of their own which may be 
picked up by a near-by aerial 
this jatter aerial will, of course, 
tend to pick up the original waves 
direct, but in some cases the signals 
to be picked up from the re-radi- 
ating aerial are stronger than those 
which would be obtained direct. 

Re-Radiation 
Look at Fig. i, for example. We 

have here A1, a large high aerial, 
and A, a very small aerial jn close 

strength of the oscillations in the 
aerial circuit will result in a 
corresponding increase in the re- 
radiation effect, and receiving 
stations placed around a set using 
reaction on the aerial circuit will 
benefit to quite a considerable 
extent in some cases. A common 
example is that illustrated in Fig. 3, 
where a single valve set A is 
connected up to an aerial which is 
next to -another aerial connected 
to a neighbour's crystal receiver. 
If both sets are tuned to :the - 

SEr A 

When one set is a valve receiver 
using reaction (particularly if the 
rcaction is applied to the aerial 
circuit), and the other is a crystal 
receiver, the phenomenon of re- 
radiation becomes distinctly 
marked. 

When reaction is applied to the 
aerial circuit which is tuned to the 

. incoming wavelength, the oscilla- 
tions in the aerial circuit are built 
up to a much greater strength than 
would be the case if no reaction 

.5Er 8 were employed. The additional 

stand what is being said, even if 
he is not getting the propef purity 
of reproduction. The result is 
that he may sit tight for a whole 
evening with his valve oscillating 
so as to produce a beat with the 
carrier wave of the incoming broad- 
casting, the . beat note, hvever, 
being high. 

My first experience of this high- 

This radiation, however, is very 
different from re-radiation. Re- 
radiation is beneficial to neigh- 
bours rather than the reverse. If 
you liáve an aerial and a crystal 
receiver, the incoming waves will 
produce high-frequency currents in. 
that aerial, and even though these. 
high-frequency currents are very 
weak, they will send out feeble 

being indicated in dotted lines by 
the condensers C1 and C. Under 
these conditions the receiver B 
may enjoy the strong signals in 
the aerial A1. 

Whether the Fig. I or Fig. 2 

phenomenon is involved, the fact 
remains that a poor aerial may 
enjoy the work done by a near-by 
aerial of . greater height or better 
efficiency. The better aerial, in 
Some cases, may be the loser. 

Valve and Crystal Sets 

nuisance than tue one who occa- 
sionally oscillates and produces a 
howl in your receiver. 

The worst type of neighbour to 
have, however, is he who has his 
valve oscillating so that he con- 
tinues to receive the broadcasting 
with a high-pitched whistle con- 
tinually there. The neighbour, 
fipparently, is not very critical of 
the results he is obtaining, and 
apparently does not mind the high- 
pitched whistle. He can under- 

station .tó produce the high-pitch èd 
whistle. . - - 

An Unpleasant Neighbour 
Incidentally, another unpleasant 

neighbour 'to have is one who uses, 
a switch' fitted with studs for 
varying an inductance. When this 
type . of -person -oscillates, he 
frequently moves the switch over 
the studs, varying his wavelength 
so as to produce sounds similar to 
playing up and down the scale on 
a pianO.. . 

When the aerials - are close 
together they thay form the two 
plates of a condenser, and the 
transfer of the energy from one 
aérial to the other may be a forni 
¿f ordinarycapacity coupling, which 
is rather a different matter from 
the re-radiation of electric waves. 
Fig. Z shows how the effect may be 
obtained.; the upper aerial A1 is 
sufficiently close to the aerial A1 
to form a kind of condenser, the 
capacity between the two aerials 
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crystal sets. It must not, how- over all surrounding receivers, might arise in such a case. - 

ever, be imagined that interaction The idea is illustrated ii Fig. , The idea, however, is of chief 
between one aerial and. the other and it is not nearly so fantastic as interest as. showing the possibilities 

122 

FIuctuations in signal strength in a 
crystal -receiver may be due to a 
neighbour, having a valve set with 
reaction, altering his adustments. 

The effect of one aerial on 
another so as to produce ân effct 
similar to fading is, of course, vell 
known where' two aerials are very 
close together; in the latter case 
when one aerial circuit is tuned and 
dc-tuned a varying effect -'will l?e 
p'roduced in the other. This is 
particularly marked in reaction 
sets which are placed next o 

critically adjusted beforehand.. 

A Communal Relay Station 
An interesting speculation is. to 

eonsider the possibility of having 
a sort of communal" boosting-up" 
station in an area where signal 
strength is below normal. This 
boosting-up station could simply 
consist of a large aerial which 
would have reaction applied to it 
by means of a valve to a point 
preceding oscillation. This station 
would cast its beñeficent influence 

station would assist local reception 
is a matter of speculation. The 
'effect could be greatly increased 
by using the Armstrong super- 
regenerative type of circuit, and 
this has, in fact, been put forward 
as a suggestion for increasing signal 
strength in areas where some such 
device is desired. By introducing 
super-regeneration into the aerial 
circuit, a stronger effect would he 
obtained than by merely using the 
full amount of reaction. Perhaps 
some troubles due to distortion, etc., 

:.... 
Fig. 4ç-An idea for-a oomnuznal relay station which has been suggested. 

strength in the 'phoies of the set B. start 'osci11ating if it has beén The 'extentS to which such a 

efiect which is communicated to the former set is detuned so as not to wavelength, will derive the benefit 
set B will vary, producing a absorb any energy from the neigh- from the re-radiations from the 
corresponding variation of signal bour's set, the latter receiver may large re-radiating- station C. 

capacity coupling; this will result 
in a certain absorption of energy 
from the set A, but this may be 
compensated for by introducing a 
little more reaction into the set A. 

Under these particular conditions 
he signal strength given by the set 
I may vary so as to produce an 
effect similar to fading. This will 
occur when the operator working 
the set A is, for example, adjusting 
his reaction or altering his tuning. 
Under these conditions the reaction 

valve set is employed next to a 
crystal set. Instead of a crystal 
set, any other kind of receiver 
-might be-in use, and even where 
there are two reaction receivers 
next to each other, alteration of the 
tuning of one may seriously affect 
the tuning of the other; it is even 
possible for one set to cause a 
neighbour's valve to start oscil- 
lating. For example, if one set is 
absorbing energy from a neigh- 
bour's reaction set and then the 

C represents a central station with 
a very large re-radiating aerial. 
Reaction is introduced into the 
aerial circuit by means of the valve 
V. This valve need not, of course, 
be used as a receiver in any way, 
since it merely serves- to introduce 
reaction into the aerial circuit: 
Around this central station C 
there are a large number of small 
power sets A, B, D, E, F, G, which 
may be crystal receivers. All these 
sets, when 'tuned in to the desired 

MODERN WIRELESS ,July, 1924 
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on 2L0's carrier wave, much 
weaker oscillations, are received. 

If we control the current in the 
receiving aerial in some way, we 
will vary the re-radiated energy, 
and so be able to influence neigh- 
bouring receivers. The effect is 
also obtainable by means of the 
capacity effect between two aerials 
very close together.; this has 
already been explained. 

An interesting experiment to 
show the effect of using the carrier 

- 

- F. T.-Speaking from a crystal to a valve set. 

consists of a source of high- 
frequency current which produces 
oscillations in the aerial, the magni- 
tude of these oscillations being 
then controlled by means of a 
microphone in some way or another. 
In the case of an ordinary receiver 
there is noSource of continuous 
oscillations, except when a valve 
is used and it is caused to oscillate. 
The existence of a source of 
oscillations at the speaking station 
is not essential. The actual source 
of power may be situated many 
miles away. My own home is 
about IQ miles from 2L0 and the 
aerial curreñts set up by 2L0's 
carrier wave are quite appreciable, 
and there is an appreciable amount 
of re-radiation. Assuming, then, 
that there is a steady high- 
frequency current in the aerial 
circuit, the effect is the same as if 
I had provided an actual oscillating 
valve at my station, the only 
difference being that, when relying 

1 Lj L2 
T2 

.- 

Fig. 6.-Another méthod by which 
speech can be sent between crystalsets 
able to hear speech produced in 
the station A1. There are two 
methods of varying-the resistance 
of the crystal detector One is to 
try moving the cat's-whisker about 
on the surface, and the other is to 
vary the voltage across the crystal. 

Here, then, we have the explana-. 
tion why crystal scratching - can 
often be heard by a neighbouring 
set. 'What is really being done is 
to vary the absorption of energy 
in the aerial A1 by altering the 
position of the cats-vliisker in the 
detector D1 and thereby causing a 
variation of signal strength of the 

- Catwhisker Sounds. 
Returning to the question of 

speaking between two receiving 
stations, *e indicated that variation 
of the cat's-whisker will cause 
noises in a neighbouring receiver. 
If, however, the crystal detector 
is adjusted in the ordinary way, 
and the telephone receivers T1 in 
Fig. 6 are held up to the mouth 
and spoken into, varying E.M.F.s 
will be produced across T1 on 

- account of the magnetophone effect, 
which is very similar to that 
employed in some of the micro- 
phones used by the B.B.C. (e.g., 
at 2L0). The E.M.F.s across T1 
are communicated, through L1 to 
the detector D1, and consequently 
the point on the characteristic 
curve of the crystal detector D1 is 
varied. This will result in a 
varying absorption of energy froth 
the aerial circuit, and conquently 

-the fluctuations in current in the 

Fig. 5.-Using the carrier Wave 
for telephony. 

apparatus, and the reason was 
found to be due to the re-radiation 
from the large Annapolis aerial to 
which reaction had been applied. 

Wireless Telephony Effects 
It is not generally known that 

wireless telephony communication 
can be carried out over short 
distances by borrowing the carrier 
wave from a broadcasting station. 

The usual telephony transmittèr 

crystal station or to a vai ve 
station. In this case the crystal 
detector D1 absorbs a certain 
amount of the energy in the A1 
aerial circuit. If we vary the 
absorption of energy by the crystal 
D1, we vill vary the oscillations in 
A1, and, therefore, we will be able 
to vary the currents, in A2 to a 
certain extent, with the result that° 
the receiving station A2 will he 

Ai 

DI 

oscillations in the aerial circuit 
cause a re-radiation effect which 
envelopes the receiving aerial A1. 
Any adjustment of the cat's-whisker 
of the receiver A1 will vary the 
signal strength in the receiver A2, 
if the two receivers are close 
together. 

In most cases, 'fortunately, the 
effect is not very noticeable, but in 
every centre there ate innumerable 
aerials which rui parallel to each 
other, and are in very close proxi- 
mity. In these circumstances the 
interaction is quite noticeable. 

interesting example of unintentional 
re-radiation is that -if the big 
American station of Annapolis. 
Frequently experimenters situated 
around this station were able to 
receive signals from Nauen in 
Germany with the simplest of 

F 

Fig. 5. The inductance L1, shunted 
by the condenser C, represents the 
aerial tuning portion of a receiver; 
a microphone M is included in the 
position shown. A second aerial, 
A2; is close to the first, and may be 
arranged in another room in the 
house. When the circuits L1C 
and L2 are both tuned to the same 
wavelength as the carrier wave, it 
is possible to speak from one set 
to the other by talking into the 
microphone . M. Various other 
methods of modulation, of course, 
might be employed. 

Fig. ô shows another method 
whereby it is possible to speak 

- from a crystal station -to another 

course, would . be principally 
obtained when telephony is not 
coming through, but only the 
steady cai-rier wave. 

Scratchy Noises.- 
The peculiar - scratchy noises 

sometimes heard in a receiver are 
not infrequently due to a neigh- 
bouring crystal user actively 
manipulating the cat's-whiskei. 
This is particularly the case when 
the other station is a valve receiver. 
using reaction. Such a state of 
affairs, for example, is illustrated 
in Fig. 7. The receiving set A2 
employs reaction on to the aerial 
circuit, and although the valve is 
not made to oscillate. yet the 
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cat's-whisker moved off the crystal. 

A Crystal Modulator 
The use of a crystal detector 

as a modulator in a telephony 
transmitter may be mentioned at 
this point, and Fig. 8 shows a 
circuit which will give short range 
results. It will be seen thattiie 

sufficiently powerfil to operate an 
"Amplion" Junior loud-speaker so 
as to be heard all round the room. 
Another feature of this set is the 
purity of tone. Wishing MODERN 
WIRELESS every success. - 

Yours truly. 
P. AND A. SMITH. 

Huddersfield- Yo,hsh ire. 
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R. A. STUART-FRY. 
Piris (XVII.). 

:::: .:..:..:..:..:.:..:..+:..H. 
Special Summer Number of? 

MODRN WIRELESS 
will be published on ist August 

ORDER EARLY! 

distañces, and if this vere other- 
wise, a very serious nuisance wouki 
be created. 1f the telephones are 
placed on the table, however, 
and loud conversation is proceeding 
in the ídom, it is quit& possible 
for a neighbour to hear what is 
going on during intervals of broad- 
casting, provided both sets are 
tuned in to the carrier wave. 

To avoid any possibility of 
radiating conversations, the aerial 
'may be disconnected, or the tuning 
of the receiver altered, or the 

VALVE RECEIVER x 
.:..:..... 

To he Editor of MODERN WIgELESS. 
SIR,-Having built the efficient 
One-Valve Receiver" described 

in your June issue of MODERN 
WIRELESS by-Herbert K. Simpson, 
we thought it may be of interest 
to you to know the results we have 
obtained. On a thirty-foot aerial 
(twin) and an earth which consists 
of a buried zinc bucket, we have 
received Sheffield and Manchester 

A recent portrait of Mr.. Percy ' - 
W. Harris. 

d.c.c... wire. All English stations 
loud-speaker heard ¡5. yards away, 
but the tuning is very delicate. 

Iii my opinion it is 50 per cent. 
better than the original Trans- 
atlantic. receiver, both in range and 
purity of reception. - 

Shoind this letter be of interest 
to your readers you can publish it, 
should you so desire. 

Again wishing your journal every 
success in the future -Yours truly, 

in ta the carrier wave . and that 

Fig. 8. The use of a crystal 
detector, as modulator. 

both crystals should be properly 
adjusted. If the set A2 is a valve 
set the effect, of course, will be very 
much more noticeable, because the 
set will he much more sensitive, 
particularly if reaction is used. 
We then have tite circumstances 
shown in Fig. 7, speech being.. 
communicated froni the set A1 
to the set A2 by speaking into 
the telephones T1. 

It is quite possible, therefore, 
for .a crystal -user to have his 
remarks communicated to a neigh- 
bour in this wáy,. although fortu- 
nately this is very rare. The effect 
is only noticeable over veri short 

continuous waves and producing 
an atmosphere in which any number 
of stations may talk to each other 
without having separate trans- 
mitting plants of their own. 

A . perfectly practical arrange- 
ment' is. possible on this basis, 
although, of course, there are 
distinct limitations of range. In a 
large building, for example, it 
would be possible for a number of 
crystal receivers with small aerials 
to be installed. Communication 
could be carried out between all - 

the stations by using the central 
supply power, which would be a 
powerfully oscillating valve. lt 
would be as if the whole building 
were flooded with a conducting 
ether medium through which com- 
munication could be carried out. 
The idea is perfectly practicable, 
but is only mentioned here to 
illustrate a principle. 

The moral of this article, if it 
has one, is to use a valve set and 
avoid some of the troubles attendant 
on the use oL crystaL sets. In any 
case, whose soul is so dead that he 
never wishes to get beyond the 
crystal stage? 

THE JUNE ONE : 

All English stations on a loud- 
speaker heard ioo yards away. 
French stations without aerial or 
earth-loud-speaker 50 yards away. 
Belgian , stations -(Bi-uSels). Iqud- 
speaker. . Lliave heard.two German 
stations, but unable to give call 
signal. 

Resulta on frame aerial 50 cms. 
X 50 cms. with 14 turns- of 8/io 

to a near-by aerial A2, and the 
listener on the set A2 will hear what 
the person speaking into T1 is 
saying. This is an experiment 
which anyone can try in his own 
home by fitting up two aerials 
close to each other, one set being 
in one room and the other in 
another. All that has to be done 
is to talk into the telephones 
of the crystal receiver and for 
someone else to listen on the 
other set. It is important that 
both circuits should he tuned 

currents from a valve oscillator 
into the aerial circuit, the potentials 
across the detector D being varied 
by means of a microphone M, 
which feeds low-frequency currents 
into the crystal circuit via the 
microphone transformer T1 T2. 

I indicated the possibility of a 
large number of stations deriving 
the benefit from a big reaction 
station. Another interesting 
thought, not really connected with 
broadcast reception, is the use of 
a central station simply radiating 

FIRST READERS' RESULTS 
WITH 

¿." TRANSATLANTIC FIVE ".. 

To the Editor of MODERN WIRELEss. 
SIR,--Just a few lines to give you 

the results obtained with the 
Transatlantic Five Receiver in 
your June number. 

Aerial-io metres 8/Io cLc.c. 
wire stretched on the ceiling of a 
room situated first floor and badly 
streened 

SS 
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However large and efficient a I 

receiving aerial, and whatever its 
distance from a transmitting 
station, the amount of energy - Fig. 2.-Dimensioned pian of receiver showing disposition of component8. 
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.-.-.-.-4 

not so familiar with the theory, paying careful attention to the right across that inductance; one 
this particular point may be made insulation, whilst those due to its terminal of the crystal detector 
clearer by considering a simple resistance may be minimised by being connected to the aerial end 
hydraulic analogy. With a given remploying aerial wires of high of the coil and one lead of the 
quality of water, pressure or conductiity and ample alze, a telephones to the earth end. 
potential would be obtained by good earth connection and tuning As the number of turns in the 
confining the -water in a vertical . - . - 

tube or pipe of coisìderable height 
' and small bore. Owing to the ______________________________ 

"head" or pressure, the water 
I 

k," j would be capable of doing _____ ____________ 

f_-í. 

useful work upon a suitable fT 
device placed at the lower end of IA, 

the. tube or pipe. The same 
in barrel 

- 

L? quantity of water a or © © shallow trough at ground level 
would have scarcely any " head " 1/ 
and its useful pressure or potential " I 

would therefore be practically nil; 
The application of energy for - 2' 

the most efficient working of a 

- 

crystal detector requires to be such 
that the greatest possible changes 
of electrical pressure or potential 
are set up across it. 

The Theory Applied to a Wireiess 
Circuit 

/" p/e" I j[J" _ 
. /7" 

Fig. 1,-The complete recdver'ready For oper.atton. 

WIRELESS experimenters and 
constructors who are in- 
terested in their hobby to 

the extent of considering the under- 
lying theoretical principles which 
govern the iunctioning of the 
various pieces of apparatus which 
they employ, will no doibt be 
acquainted with the fact that 
present day detectors, crystal or 
valve, are voltage operated. 

For the benefit of those who are 

induced in it is strictl'ç" limited. 
This limited amount of energy 
may be dissipated or consumed in 
two ways. Firstly, in an avoidably 
wasteful manner due to leakage 
from and the resistance of the 
aerial circuit and re-.radiation; 
and, secondly, in a useful manner 
in actuating the detector and 
telephone receivers. 

Losses due to leakage in the 
aerial .circuit may he prevented by 

inductances constructed of Iairiy 
large gauge wire. 

In the present article,, however, 
the writer desires to deal more 
particularly with the method of 
applying the energy in the most 
useful manner to the crystal 
detector. If a tuning inductance 
consisting of a considerable number 
of turns of wire (one hundred or 
more) is connected in the aerial 
circuit, the crystal detector and 
telephone receivers, in series with 
one another, may be connected- - 

ASimple 
+'All Wave' 

. . Crystal 

Set 

+ By E; REDPATH, 
' + . 

r i + Assistant Editor + 
-'- + 

Constructional deMils of a + 
q + simple *ut efficient crystal 

+ recciver will, untuned or + 
+ aperiodic secondary circuit.. + 

- q + + 
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though tuned to the correct wave- turns may be still further increased, i Crystal detector. 
'ength by means of a small variable especially if the secondary Coil is 5 Terminals. 
condenser connected across it, is of a type which has 1Gw self- Ifa 0.0005 ,IF variable condenser 
not saddled with the inductance -- capacity. In these circumstances, is on handy it-may be used instead 

iz6 

junction wIth a variable condenser, 
either in series or in parallel, its 
purpose isto tune the aerial circuit 
to resonance with the aerial circuit 
of the desired transmitting station.. 
The number of turns upon this coil 
will be-limited; primarily by the 
dimensions (inductance and 
capacity values) of the aerial to 
vhich it is connected, and secondly, 

by the capacity of the variable 
condenser and its position either in 
series or in parallel with the coil. 

The second inductance coil, even 

Fig, 4,-Underside ,,f ebonite panel,. showing variable condenser and 
Connections. 

The Aperiodic Secondary Circuit 
It will bè understood that, by 

reducing the capacity of the 
secondary condenser, the number 
of turns in the secondary coil may 
he increased, with consequent 
increase in the " step-up " ratio 
between primary and secondary 
coils. Eliminate the condenser 
altogether, and the number of 

disposition of them upon the 
ebonite panel will be gathered 
fróm Fig. 2. The actual compohents 
fitted permanently to the ebonite 
panel are not numerous, and com- 
prise the following 

-' 
i Variable condenser, capacity 

o.00x F (or o.coo5 p'F). 
- i Standard two-coil holder. 

load. 
For short wave reception the 

arrangement is still less successful, 
as only a comparatively small 
number of turns may be included 
in the aerial circuit before the 
required wavelength is reached 
(even though a series aerial tuning 
condenser is employed), and con- 
sequently the differences in 
potential between the ends of the 
tuning inductance are smaller 
whilst the direct load upon the 
aerial is still great. The arrange- 
ment just described is known as 
single circuit direct coupling. 

Inductively-Coupled Circuits 
By the use of two separate 

inductance coils, the two difficulties 
of excessive damping and in- 
sufficient potential differences may - 

be very satisfactorily overcome. 
One of the two coils is connected 

in the aerial circuit and, in ccn- 

-. 
H 

.- 
-- ----e 

' 

k ' which may be connected across the 
secondary coil or across the small 

L - 

-:j-' 
' 

variable condenser which tuñes it. 

- 

':J 
If the two coils are mounted so - 

- A 
7 ¿ 

' 

--) that the electro-magnetic couplinu 
¿ E T2 between themmaybe varied, th 

. S 

. rate at which 'energy is transferred 
from the primary to the secondary 

- -. circuit kill be controllable and, in 
. .. 

Fig. 3.-Th:e simj,!e circixil árrangé- " practice, it is possible to. añive at 
ment adopted. '' an optinum coupling which, whilst- 

. permitting the transfer of sufficient 
- 

tions, an effect known as "damp- energy to give satisfactory recep- 

ing." In other words, the aerial tioli in the telephones, is not 
unduly damping the aerial circuit. circuit is working under a heavy 

as regards reception from the local 
broadcasting station, some 15 miles 
distant, and constructional details 
are here given for the guidance of 
those readers who care to try this 
old principle under modern con- 
ditions. - - 

Constructional Details 
The photograph, Fig. r, shows 

the receiving, set complete with 
primary and secondary inductances 
of the low-capacity plug-in type, 
and telephone receivers. Further -. 
details of the components and the -. 

differences in potential are set up 
between its two ends when oscil- 
latory currents are flowing in the 
aerial circuit, and such an arrange- 
ment will yield quite good results, 
although the high rate at which 
energy is absorbed from the aerial 
circuit by the detector and tele- 
phones tends to prevent thee' build- 
ing. up and persistence of oscilla- 

and may therefore consist of a 
. much greater number, of turns 
than the aerial or primary induct 
ance coil. By placing thé two coils 

- cbse together (coupling them is: 
tie technical term), oscillatory 
c'irrents in the aerial or primary 
cDil will induce currents into the 

S 

secondary coil, but owing to the 
difference in the number of turns, 

- . cf the respective coils, a "step- 
up" in voltage is obtainéd and is ' available for operating the detector, 

a tuned circuit. It will respond to 
oscillations of any frequency over 
an extremely wide range and is 
termed an aperiodic secondary 
Circuit. 

The arrangement is not by any 
means new. The writer employed 
Jt with excellent results as long 
ago as 1913. Resuscitated and 
put into a more convenient and 
practical form than was possible. 
at that date, the arrangement has 
been tried with satisfactory results 
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coils, designed to have very Iov .. O 

self-capacity values. O - - 

Various coils up. to No. 250 
0 

--have been tried.as secondary coils, - Fig. 7.-The back-of-panel wiring diagram. O O 
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4, 

I ij'. 
I- a 

BASE g5/8 6/à" 
b1g. 6.-Details of the containing 

box.'' 

illustrated is à' " Formo-denser," 
and owing to the method of Con-' 
struction adopted, it is extremely 
compact. In this particular set 
the vernier condenser is scarcely 
necessary as, on account of the 
aperiodic, secondary, the tuning 
is not critical. 

The crystal detector is of. a 
design known as the "Herslea"; 
both cat's-whisker and crystal are 
mounted upon universal joints 
and are glass enclosed. The two 
inductance coils shown in Fig. i 
are a No. 35 (primary) and a, 
No. loo (secondary). "O'Keefe." 

oil, of the plug-in type, whilst D 
presents the crystal detector,.'1 

nd T2 the telephone terminals 
ith telephone. receivers, indicated 
t TEL. ...... . ...... 

- - 

:/L2 

Operating the Receiver 
The actual operation of the set 

is extremely simple, and the pro- 
cedure to be adopted is as follows : 

E. 

Fij. 5.-A not he; back-of-panel view. Note the compact 0.0001 F condenser and the extreme simplicity of the 
wiring, which is carried out with No. 16 S.W.G tinned copper wire, except the two leads to the moving coil. 

of th -. 0.001 nF condenser as 
specified, but, in this'case, additional, 
coils will be required in order to 
avoid any gaps in the, range of. 
wavelengths. The variable con- 
denser actually fitted to the set; 

but for broadcast reception coils 
having ioo to 150 turns proved 
quite satisfactory. 

Fig. 3 is a theoretical circuit 
diagrath, in which A1 and A2 are 
the 'aenal termiials; connecting 
the aerial to A2 places the variable 
condeiser C in series and con- 
necting the aérial' to' trminal A1 
and joining 2 

to E, the earth 
terminal, places the. condenser in 

araIlel across' the primary coil 
L1. L1 may be a No. 35 or No. o, 
and L2 a No. loo, 150, 200, or'25o 

The simplicity of the back-of- 
panel arrangement and connections 
will be gathered from the photo- 
graph, Fig. 4,-whilst Fig.. 5 gives a 
perspective view. 

As this simple crystal set presents 
very little difficulty in construction, 
and none whatever in operatiçn, 
it can be recommended as being 
particularly suitable for beginners, 
for whose convenience a diagram 
of the actual wiring at the back 
of the ebonite. panel is given in 
Fig. 7. 

July, 1924 MODERN WIRELESS 
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to 50 miles, and very consistent in 
its behaviour. I reconnected as 
for new circuit, using for the Ist 
valve a reactance capacity tuner 
and a choke 

L-. 

cannot put the latter through, 
as "ivy " loud-speaker strength 
means that it can be heard 

over thebouse. 1.am usng the 
rnzdrnary four-leg valve (Cossor, 

123 

for the single vahe receiver de- 
scrbed inthe same issue. For ihe 
crystal set the box must be 
c!imcsioned to carry -a panel i'z 
in. by 6 in. 

The Double Dual 
Receiver. + 

+++++-$'+++++++++ 4+ 
To the Editor OJMOERN WIRELESS. 

SIR,-ln Vol. 2, No. 6, you 
describe a Double Dual Receiver. 
I have been using lately my re- 
thver connected up as S.T.ioo, 
and bund same all that could be 
wished for loud-speaker work up 

To the Editor of MODERN WIRELESS. 
SIR-You will no doubt be 

pleased to know that i am'rec.eiving 
splendid results with "Trans- 
atlantic Receiver." \Vith the use of 
one-valve "note-mag "I can get ull 
the stations un the loud- speaker, 
also all the Continental Stations. 
The clear speech and Iusic is won- 
drful. I have also received 
several American stations strong 
enough for the loud-speaker, but 
as others at home are in bed I 

in conclusion I should like to 
coiigratulate yßu on producing two 
such wonderful papers as MODERN 
WIRELESS and Wireless Weekly, both 
oil which I read regularly. 

Yours faithfufly. 
.S. TOWNSEND. 

Glouies1er. - 

'Correction. 
Wifl readers please note tha't the 

box given in the article "A Crystal 
Receiver with special coupling" 
(Fig. 61 last month, was dimensioned 

I 

The small indicating anlow 
against the variable condenser 
ca1e is merely a small piece of 

ivorine (from an old label) cid to 
shape and secured to the panel by 
a small countersunk-headed screw. 

Readers who may have ebonite 
panels on hand of -different 
dimensions to those indicated 
may certainly use them -and 
arrange their components to the 
best possible advantage, in which 
case, of course, the containing box 
(illustrated in Fig &) 'will also 
1quire to be modified to suit. 
- For the .i,Coo-me'e wave of the 
Chelmsford station, a N0. 150 or 
200 coil should be used in th 
aerial circuit and any cod ha ing 
from 400 to 1,000 turns in the 
sondary circuit. 

: - 

light for local work, in fact so 
good is this crystal that I have 
left it adjusted for weeks ori end. 

I am very pleased with result 
as I get much more power on all 
distances than I could hitherto 
get with i ET., i D., 2 L.F. 
straight circuit. 

I may. add that ihe chdke Z is 
just inserted in the 1-IT, wander 
plug lead, so can be added to any 
HF, panel quite easily. 

Yours faithfully, 
R. WESTBROOK. 

't'i,tienha,n P«rk, S. TVzo. 

+++++++++++++-+ +++ 
+ 

Use Good Parts. 
+ 4+4+4++ 4'+-4++#+ 

upeneure, one on about 330 metres 
which i presume is Le!Petit Parisien, 
and one on about 410 metres whose 
identity 1 have not yet been able 
to discover, birt it is perhaps Brus- 
sels. Frankfurt - am - Main comes 
through ery loudly. 

The other night I stayed up, and 
at i o'clock heard an American 
station on about 325 metres, which 
announced itself as WBD at Mas- 
sachusetts. The signal strength im- 
proved steadily up to about 3 o'clock, 
when I decided to try for other 
stations and succeeded in tuning 
in WJZ and also another station, 
which I .think was WGY, as it 
was exactly on Bournemouth's 
wavelength. My aerial is a good one 
as regards height, but runs parellel to 
about thirty telegraph wires and an 
electric tramway. 

rhould ¡be varied imtul ithe loudest 
sígnalsare hen-rd ln the 1lehones, 
when the buzzer qpeva-cd. 

4. Slo.l}y turn the knob df tbe 
variable condenser- C vver tihe 
entire scale. no sgn]s -are 
heard, connect Ithe aciial lead to 
terminal 1,.shortthrcjjit terminals 
A2 and E by means 'of .a iíece df 
wire or short-circui'ting link, and 
again rotate the condenser slowly. 

5. When signals are heard 
loosen the coupling between coils 
L1 and L2 bvmov.ingdthc!m.apa.rt), 
at the same time readjusting con- 
denser C until best reception is 
obtained. 

times. Care must the ken thi 
adjusting W, ¡, ¡in ffact tR ì 

2lLcIt flecessany wh caosefi tram 

ke. lhf is t too hib in 

va'}s'e *hen changing pniiitìon df 

LT. wanicr JIug fibe siigniils 
cease uter}y, -and then 'gradually 
c bailk. Also correct value 

-df C4 and C3 must be found by 
expefiment, and is very important, 
as I have foun I this to be a cause of 
failure with cthers when they were 
fryiig S.T.ioo. 

I fll1d ierinanite ;to be -the best 
crystal for these circuits, with a 
sil point and with light contact 
for long distance, and not quite so 

Amerka on 

2 tLe All-Concert. + 

To ilhe 'Editor of MODERN WIRELEsS' 
SIR,-It may interest you to know 

of the results I am obtaining with 
your "All Concert" 3-valve set as 
described in MODERN WIRELESS. 
The only alteration I have made in 
the set is to introduce a variable 
grid-leak. 

i can get all B.B.C. Stations with 
ease, and all but Aberdeen at loud- 
speaker strength., In addition to this 
J get three French, stations, Eco1 

terminal E (see Fig. 3). 
2. Plug-in the required coils, 

placing them as close together a 
possible, and connect the telephone 
receivers. 

3. Adjust the crystal detector, 
preferably by means of a small 
testing buzzer or old electric bell 
with the gong and hammer 
removed, placed a foot or two away 
fiom the receiver and operated by 
a single dr,y cell. The pressure 
of the cat's-whisker and ,its position 
upon the surfaoe 'ot the crystal 

thave 
..3 

.L.F. stages, and the result 
is, or' kicà1 work I get a terrific 
volxixnc ff 'eiy good tonal quality 
«ffàl.waysunea'fJlter circuitfor the 
Jou&sçeaker) and get very good 
L.S. strength on Continental Tele- 
phony. With last stage of L.F. 
cut Out the result is not so good as 
S.T.ioo, but, of course, very much 
better for Cntirìental. 

I ftn'J that if I use an open ca*eçl 
choke 14,OD)'. 37. fin. cne 
the set is difficult to !handle, .anä 
is inclined to v.bifle bad 

experienced a little trouble at first, 
but I strongly recommend anyone 
building the set to buy good instru- 
ments, as by changing my original 
parts (which vere not a type adver- 
tised in your journals) to the instru- 
ments as advertised, I have suc- 
ceeded in receiving these wonderful 
results. 

Yours truly, 
CY1L AGER. 

MODERN WIRELESS J41!y, f924 

i. Connect the aerial lead to closed iron circuit, the rest as for red-top for the H.F. and Ediswan 
terminal A2, and the earth lead to S.T.ioo, except for R.4, so that I for the detector and note-mag). I 
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indiations obtained in thi way 
are not so certain as those given 
by a galvanometer, and precautions 
must be taken to guard against the 
misleading effects of the con- 
densers in the circuits, as is ex- 
plained at a later point in this 
article. 

The other test is that which is 
applied to condensers to ascertain 

-whether there is a proper con- 

a'ndiaybeside it the wirIng diagram: 
Now identify any given connection 
upon the set and see whether it 
agrees. with the corresponding one 
upon the diagram or blue print. 
If it does, cross out the line upon 
the diagram, and continue in this 
way until the whole of the wiring 
has been checked. A wrong con- 
nection would be discovered in the 
-course of this, and a missing 

129 

pair of pliers in tightening the nuts 
is sufficient to cause a short cfrcuit, 
or at least a. serious leak. . - 

Testing for Short Circuits and 
Defective Insulation 

The first actual electrical' test 
to be applied should be for short 
circuits in the various condensers, 
and this can be done with the 
'phones- and the dry cell lt will 

a sensitive galvanometer and 
milliammeter, but since the 
majority of readers will not possess 
them and will probably not regard 
an occasional test as sufficient 
j usthlcation for their purchase, 
I shall not describe any tests 
which involve their use. 

The chief tests are for con 
tinuity of current-paths and in- 
sulation of circuits, i.e., freedom 
from short circuits, and these two 
can be done at a pinch with a pair 
of nhnes and a drv cell. The 

E 
Fig. 1.-illustrating the use of 'phones and a dry cdl' For testing 

corn plete circtits. 
The First Step 

When you first receive a et 
which is faulty, or come to the 
conclusion that one which you 
have in ade is defective in some way, 
the first thing to do is to check 
the wiring and make certain that 
no mistake has been made. To do 
this with certainty, proceed in this 
va'v:' turn the nanel unside down 

Examme the various components 
and note whether there is anything 
visibly amiss with any of theni. 
Look paithcularly- at thea under- 
side of the valve sockets. because' 
many of those now on the market 
have such a smaliclearance between 
the nuts and washers on the shanks 
that a txace of brass dust resulting 
from the too energetic use: o a 

do any set testing,, depends 
upon the use of a logical and 
systematised procedure, of which I 
propose to give ai abbreviated 
version in this contribution, in a 
form which I think will be found 
suitable for use by. any experi- 
menter who.is so unfortunateas to 
find himself, in possession of. a set 
which either refuses to work or 
gives only'weak signals. 

Necessary Equipment 
To carry out a proper systematic 

examination easilya ceirtaiü amount 
of apparatus is iiecessary, most of 
which can be improised from odd 
pieces of gear which the average 
experimenter is fairly certain to 
possess. Desi,'able accessories are 

with the aid of a little ingenuity in hand it obviously wants re-solder- 
devising tests, as we shall see. ing! Use a hotter iron ñext time. 

r--' 

1 

'fi 
Il 

4 

No doubt, if the person 
doing the testing is fairly 
experienced in the work, 

the easiest and usually the quickest 
way of finding out what is wrong 
with a set -which doesn't work is 
to connect it up to batteries,. 
aerial, and earth. etc., and attempt 
to identify the' fault by the in- 
dications which result in the 
'phones, coupled with. a. super- 
licial examination of the wiring 
and components. The method 
which I advocate, however and 
which is emçbyed whenever I 

nection from their terminals or 
tags to their plates, and for this ive' 
require a buzzer and a small 
induction coil, which can be ob- 
tained for about two shillings 
from a dealer in telephone acces- 
sories. The kind of coil required 
is that which would be better 
described as a step-up transformer, 
possessing no vibrator, but lacking 
such a one a small medical coil can 
be used, the vibrator being screwed 
up tightly. 

With these simple appliances all 
the commoner faults can be located 

one would be observed at the end 
because the corresponding line upon 
the diagram would remain un- 
marked.. 

Assuming that no fault has been 
found in the wiring, the next step 
is a careful examination of all 
the soldered connections, most 
critical attention being paid to the 
quality of the soldering, remem- 
bering that just one bad joint may 
completely upset some types of 
receiver. Probably the best test 
is to administer a sharp pull to 
each wire: if it comes off in your 

Systemati Fault Finding 
By G. P. KENDALL, B.Sc,, Staff Editor 
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to suit the particular component 
being tested. The insulation 
between the windings of trans- 
formers and between the windings 
a.hd the, core should be tested 
exa.ctly.in the way described above. 
The next test is of the insulation 
of the panel, and here we require a 
battery of higher voltage to pro- 
duce more definite indications. 
A 6o volt HT. battery will serve, 
and the test should be applied 
to a pair of terminals fairly close 
together on the panel, but not, 
of Course, ones that are connected 

Fig. 3-Wgth the 'phones in this position the anode circuits of both 
valves can be tested (or contjnwty. 

'to conmence with any components 
containing wound coils, such as 
transformers and variometers. The 
click obtained through such wind-. 
ings will depend upon their resist- 
ance for its loudness, and allowance 
must be made for this. 

\Vhen all the components 
sthrough which' there should be a 

The testing of the, complete 
anode circuit of each valve can be 
done in the way just described 
or perhaps it can be more simply 
accomplished by the indication 
in a pair of 'phones of the flow of 
the anode current when the high- 
tension battery is connected and 
the valve filaments are alight.. In 

perceptible one at "break," though tinuity. 1-lere again the 'phones circuit in his receiver. Fig. i gives 
this latter ought not to be observed and dry cell are used, and it is well the key as to how it may be done. 
when insulation is really good. -. - 

This applies, only tO condensers. - . .. - - C2 .- .-. 

Qf fairly small capacity, up to . 

perhaps 0.01 ¡iF. The larger kind : . -,.- 
used as a reservoir àcross the HT. 

14.' 

battery and for one or two other - -. - . . 
.- i L 3 - purposes will usually 'give quite . - - 

- 

: r 
a good click at make and practically 

: J - j . ,- 
none at break. A click àt break, - - y, T1 -. - 

¡/2 ' 

of course, denotes an internal short ' .' 

Tinsulation.test is idntical '' '92 -. 

with that which we have just 
discussed, with slight modifications t . 

8/ -- 

e- 

Fia. 2.-The break in the anode circuit of the HF. valve will not be 
revealed by indications ¿n the 'phones - - 

In testing for short circuits, 
of course, no clic/i is the desired 
iñdication that all is well, and the 
test shoùld be applied to all the 
fixed and variable condensers in the 

- set. In actual practice very faint 
clicks will probably be heard at 

make" and perhaps a barely 

common points for th occurrence 
of leakage. 

Testing for Disconnections 
When the insulation tests have 

been completed, first the various 
components añd then entire cir- 
cuits should be tested for con- 

the connection from the tuning 
coil to the grid of the first valve 
can be tested by applying the 
testing leads to the aerial terminal' 
or the aerial end of the tuning coil 
and to the grid socket of the valve 
holder. Similarly, the grid circuit 
of a low-frequency amplifying valve 

-can be tested by applying the test- 
ng.tags' to the grid socket of the 

salve holder and to the low-tension 
negative terminal. A little thought 
will enable the experimenter to 

'test in this way practically every 

:....: 
Øc, 

points, indicating a complete cir- 
Cuit. In the case of the aerial 
circuit, of course, care must be 
taken that the tuning condenser is 
in parallel and not in series, that T.I 
no constant aerial tuning con- 
denser is included in the circuit, 

__________ and that an aerial coil has been 
2 inserted in the coil holder; the 

coil, of course, should be tested / 

before insertion, since a broken 

! 

I winning would give a fictitious 
result for the whole circuit. 

/ 
- After testing the aerial circuit,' - 

'phones are placed across a dry cell 
loud clicks will be heard on making 
and breaking the circuit, and this 
is tlieindication which we shall use. 
Join one tag permanently to one 
of the terminals of the cell, and use 
the other tag and a wire from the 
other battery terminal for testing 
purposes. When these are touched 
upon points which ought to be in 
electrical connection, clicks will be 
obtained as before. 

component such as a valve socket 
whose insulation may be faulty. 
Probably the safest way in case of 
doubt is to test between two 
screws which hold two different 

components. to the panel. No 
really, distinct click should be 
heard. 

Next, apply the same' test to 
the valve sockets and coil holder, 
and make sure that their insulation 
is up to standard, since these are 

be free from broken connections, 
the testing of whole circuits can be 
undertaken. These tests will de- 

- pend for their details upon the 
-actual type of receiver under- 
going examination, but.I think that 

_very little explanation is needed. 
The two testin3 leads from the 
'phones and dry cell are applied 
to suitable points such as the aerial 
and earth terminals and note is 
taken of whether a proper click 
can be obtained between these 

MODERN WIRELESS July, 1924 
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'be observed that if the tags of tile together by the wiring, or by any curìent path have been found to 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


The only easy way to test them 
for continuity is to ascertain 
whether alternating currents can 
be passed through, and this may 
most easily be done by means of 

the simple apparatus shown in 
Fig. 4. This consists of a dry 
battery, buzzer and small induc- 
tion coil, so connected that the 
intermittent current .of the buzzer 

r-,.U.U.UUU.UU..U..U. 
L!J U U U U U U U U U . INFORMATION DEPT. 
.: Will readers who intend to avail themselves of the serv ices 

. 

" of the Information Dept. please note that they will facilitate . 

. its work greatly if they will observe the regulation which . 
. 

requires that a stamped self-addressed envelope be sent 
h each enquiry? 

. 
. 

U U U U U U U U U U U U Ll U- . U U U U-U U U.0 U-U U U. U U U U U U U U 
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tested in trie receiver by simply 
turning on the filament of the one 
valve which it is desired to test, 
leaving the others turned off. 
This is a very quick and easy 
method of carrying out the anode 
circuit tests. 

Testing Condensers 

Although a condenser may show 
a satisfactory result on the tests 
for short circuits with 'phones and 
dry cell, there may, nevertheless, 
he a disconnection between the 
terminal or tag and the plates 
within. This applies more par- 
ticularly to fixed condensers, es- 
pecially those of cheap price and un- 
certain origin, which are now so 
commonly seen. 

'Other Possible Troubles 
The tests which I have outlined 

will, in themselves, indicate prac- 
tically any fault in the receiver 
itself, but it is quite possible that 
after carrying Out all of theni the 
source of the trouble will not have 
been discovered, for the simple 
reason that it is located in one of 
the accessories of the receiver. For 
example, valves, coils, and batteries 
are all open to suspiciàn.. Coils 
are quite easy to test by the use 
of the telephones and dry cells, 
but the other components are very 
much better tested by the sub- 
stitution method, which can also 
be applied to the aerial and earth 
connections. 

IIooA,* Madrid three wavelengths, 
Lyngly, Bornholm, Prague 45oo\, 
Kbel, Geneva, Lausanne, Rome 
45o and 32OO, Svenska Radio 
Viglets. America, 'WGY (iooÀ 
and 380A) many times,* KDKA 
boA and 330À) many times, WJZ 
and WMAF, and two others not 
identified. As this allows us to 
check calls, etc., I think you will 
agree that this is a very fine list 
for a set with only one H.F. stage. 
I may say that, at my instigation, 
eleven of these sets have been 
made up by friends of mine. 

Yours faithfully, 
W. E. PATTMÀN. 

Birmingham. . . 

. 

ing ascertained that the anode capacities in this way with a little. 
circuit of the rectifying valve was practice. 

fit/ziER 

.5iIi;îrr:J 

/NDIICTIÛN COIL __J DRY (1115 

Fig. 4.-A simple piece of apparaus 
For the testing of condensers. 

complete, the 'phones are taken 
out and their terminals short- 
circuited, and then re-inserted in 
circuit as shown in Fig. 3, that is to 
say, in senes with the common 
high-tension lead to the set. Upon 
turning on and off the filament 
current of the first valve, or keeping 
the valve alight and pulling the 
high-tension plug in and out of its 
socket, strong clicks will he heard, 
provided that the anode circuit 
of each valve under test is complete. 
In this way the anode circuits 
o1 any number of valves can be 

Gridleaks. - 

Gridleaks and other high re- 
sistances are unfortunately ex- 
ceeclingly difficult for the amateur 
to test for himself, and I do not 
propose to attempt to give any 
accountof a method suitable for the 
average experimenter with very 
limited apparatus. With prac- 
tice, of course, one can gauge, 
more or less, the condition of a 
gridleak by the loudness of the 
clicks which are obtained through 
it with a pair of telephones and a 
high-tension battery, but this 
method is really not reliable. 
Probably the only really satis- 
factory method is to measure the 
resistance with a Megger. The 
only method of testing which is 
really suitable for the general ex- 
perimenter is the substitution 
method, that is to say, the replace- 
ment of a suspected leak with one 
of known efficiency. 

Those starred have been heard by 
a friend of mine with a similar 
set using an indoor aerial and 
Weco valves. I have also heard 
altogether 176 amateurs, including 
telephony from 8 AB. My method 
for iooÀ reception is very crude as 
I do not use an A.T.I.; in spite of 
this, however, I can always hear 
KDKA after about 11.30 G.M.T., 
and have logged many amateurs 
on this wave. All these recep 
tions were with 4 pairs of 'phones 
Great Britain all B.B.C. stations,5 

and relay . stations, Croydonb 
Lympne, Cas., Bromwich,5 Pulham, 
Manchester, Helston, Guernsey and 
Calshot. France, FL.,5, Radiola, 
Ecole Superieure, * Petit Parisien, 
Le Bourget,* St. Inglevert, Abbé- 
ville and aeroplanes at Abbéville 
(Gravelines). Holland, PCGG, 
PCUU, PCFF, PCMM, PCKK, 
PAS NSF.5 Germany, LP 4000\, 
2700.A5 and a special transmission 
ca 1iooi, apparently SB. Ebers- 
walde, Vox Hauss, Norddeich 
i800A and 2500À* and four others 
not identified. Brussels 410 and 

firaments are turned out, and the 
'high-tension plug pulled ut of the 
HT. battery and replaced, faint 
clicks should be heard, and when 
the filament of the last valve is 
alight, considerably louder clicks 
will be observed, In this circuit a 
break is indicated in 'the anode 
circuit of the first valve, which 
would not, of course, be revealed by 
this test, since the anode current 
for the rectifying valve would be 
flowing in a normal manner. Hay- 

'of the - indtwtion coil, and re- 
appears at the secondary as a 
moderately high voltage alternating 
current, which can be applied to 
the condenser in series with a pair' 
of telephones. In condensers of, 
anything except the very smallest, 
capacities a quite noticeable buzz 
will be obtained through them, 
provided that thèy are in working 
order. The actual loudness of the 
buzz will, of course, depend upon the 
capacity, and one can judge 

+ A Fine Receiving List. 

+++++++++++++ +4 
To the Editor MoDERN WIRELESS.. 

SIR,-Some time ago I wrote you 
a letter giving a record of my 
results with the "All Concert 
set. I enclose herewith an amended 
list which may be of interest. 

July, 1924 . MODERN. WIRELESS. 
Fig. 2, for example, if the two va!ve is passed through . the primary 44-4+4+++++++4++4 
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The author with 'the st. - 

MANY experimenters like to 
have at hand an ampliying 
unit which may be con- 

nected up quickly toany existing 
set, or experimental lay-out, but 
which, at the same time, may take 
its place by the side of a well- 
finished receiver without detracting 
from the appearance of the whole. 
To such, the present amplifying 

ments being automatically'switched 
onor off by the sai'ne mo.vemexitof 
the switch. 

The finished unit is seen in thé 
photograph, Fig. 2. The switch 
on thé left is that by means o 
which the 'phones are ç.onnected 
to the reàeiver or in the 'anode 
Circuit of one of the amplifying 
valves, while the right-hand switch 
determines whether one or both 
of the valves are in use. 

The input terminals are those on 

compartment in .the bottom of the 
cabinet, a door,being prvided as 
shown in the photograph. These 
batteries are oneced to the 
selector switch seen' between the 
ialves. . 

Circuit Diagram 
A diagram showing the circuit 

arrangement of the amplifier is 
given in Fig. 4, and the action of 
the switches is easily followed 
from this drawing. When the 
switch S1 is over to the left, the 

MODERN WIRELESS July, i4 

A Two-Valve Amplifier- ;:. : 
.:.deLuxe..,: 

BY HERBERT K SIMPSON 
F 

4 A deácription of a handsone-looking amplifier, which is very + 
+ + ea.j lo éonstrncl, and which can be applied to either crystal or + + - - vcjlve ts. In addition, it. switching arrangements greatly 

+ facilitate experimental work. 

____ +++++++++++++++++++++++++++++++++++ 
of the amplifier; By.. means of being that of a poentiometer 
another switch, one or two valves controlling grid biss. Three flash- - 

- .rnay. be used as desired; the fila lamp batteries are housed in a small- 

Fig. 1.-This photograp?i lllutaes the simple layout. 

132 

s' 

unit will appeal. the extreme left of the amplifier, telephones are connected directly 
The amplifier is so arranged that those on the rigM being for high to the two terminals marked in- 

it may be permanently wired up to and low tension .batteries, while put " to which the telephone 
a receiver, but if desired it can bè the telephones or loud-speaker, are terminals of - the existing receiver 
Cut right out of circuit by one- joined to the two terminals in the are joined. Thus in this position 
movemént of a switch, the telephoné front of the panel. the 'phones are joined to the 
termináis being then- connected Each valve has its o*n separate receiver, with no extra amplifica- 
directi) to the input terminals filament control the middle knob tion Tuining the switch S1 to 

- - 
. 

. - . 

-J 

.1 

- ' 
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: 

July, 1924 MODERN .WJ.LESS 

Fig. 3.-The method of making connection from tite switch to the grid battery is clearly seen. 
The panel ¿s turned over Jron front to back 

'33 

 Fig. 2.-The cmplet3d instrument. Tise inpzt termincs!a are on the Ieft 

the right, and S2 to the left, amplifIcation, while both valves A potentiometer is próvided, by 
includes V1 in the circuit, giving are included by moving S2 to the means of which the voltage applied 
one stage of extra low-frequency right-hand position. to the grids may be varied, while 

¡ -- 

. - . . 's 
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or the switch studs to ensure that ewitches may be easily traced out 

'34 

the panel, the latter is countersunk 
-. to a sufficient depth to allow the 

screw to lie below the surface of 
the ebonite, the hole being after- - 

wards filled in with heel-ball, the 
latter being obtainable from almost 

- any bootmaker's. The boles for 
the screws which secure the trans- 
formers to the panel are not 

- dimensioned, as different trans- 
formers require different spacing, 
and thus the dimensions, if given, 
might lead to confusion. A drilling 
template is supplied with each 
valve-holder of the type mentioned, 
and the securing bolts should be 

- coun-tersunk nd -the. holes filled - 

-- :- in as ex1ilained abOve.' Care shoùld - - 

be taken when drilling the holes Fig. 4-The circuit o the receiver. The action of the 

1- 

+ 

LT 

0 

,crews, etc. , - 

WIRELESS séts, as these have been 
fully tried. 

The Panel 
Thè panel, which is of ebonite, 

measures i8 in. by 6 in. and should 
be in. thick. [f ebonite the 
quality of which is not guaranteed 
be used, the surface skin shnild 
be thoroughly removed by rubbing 
with emery cloth, as this skin has 
low insulating properties; and will 
seriously affect the results obtained 
if allowed to remain on the ebonite. 

Fig. 5 is a drawing showing the 
lay-out of the various parts upon 
the panel, and sufficient dimensions 
are given to enable all the necessary 
holes to be drilled. 

In cases where screws fixing 
components come right through 

all rts are in position, it will be 
found advantageous if all points 
to which a wire has to be joined 
are thoroughly tinned, as this will 
greatly ease the task of wiring. 

Wiring up 
Wiring is carried out with square 

section tinned copper wire, about 
20 feet being required. The lay- 
out of the wiring may be followed 
from the diagram, Fig. 6, which 
shows how the various points are 
joined. Two photographs of the 
underside of the panel are also 
given in Figs. i and , and will 
help to clear up any points of 
difficulty which may arise. Care 
must be taken to bend each wire 
exactly to shape before soldering 

plete, may be stained and polished 
according to the ability of the 
constructor. The panel is secured 
tá the cabinet by means of small 
screws. 

Testing the Amplifier 
When complete the amplifier 

may be connected up to an existing 
receiver and tested. It is quite 
suitable for use in conjunction 
with a crystal receiver, and if used 
with that described on page 48 of 
MODERN WIRELESS, for June, 1924. 
the conneçtions should be as 
follows :- 

Aerial and earth to correct 
terminals on crystal receiver. 

"Telephone" terminals of 
crystal set to input " terminals 
of amplifier. 

I-IT, and LT. batteries to 
terminals marked in Fig. 5. - 

COMPOÑENTS. 

Cabinet (Wright & Palmer) 
Panel, i8 in. by 6 in. by in. (Peter Curtis, Ltd.) 
2 L.F. Tranformers (Radio Instruments, Ltd.) 
2 Filament Resistances (Burndept, Ltd., Dual type) 
i Potentiometer (Burndept, Ltd.) 
2 Valve Holders (H.T.C. Electrical Co., Type C) - 

r 4-Pole Change-over Switch, "Utility." lever type (Wilkins & Wright) 
i z-Pole Change-over Switch, " Utility" lever type (Wilkins & Wright) 
i 0.004 Dubilier Condenser 
i i) in. Radius Nickel-plated Switch-arm (Grafton Electric Co.) 
7 in. by in. Switch Studs, Nickel-plated (Grafton Electric Co.) 
8 B.A. Nickel-plated Terminals. (Grafthn. Electriâ Co.) . 

20 ft. tinn:d square Wire - 

may be obtained ready-made, in 
which case it is necessary to 
stipulate the exact size required. 
The arrangement of the grid bias 
batteries may be seen in Fig. 3, 
which also shows how the rubber 
leads are brought from the batteries 
to the switch-studs. 

The batteries are inserted through 
a small slot-shaped hole in the 
front of the cabinet, into which a 
piece of wood fits, the latter having 
a small nickel har1dle, by means of 
which it may be removed. 

The cabinet is made of in. 
finished mahogany, and when corn- 

obtained by the selector switch S3. 
The '.live " studs in this switch 
are separated by dead" ones, to 

.prevent shorting the batteries as 
the switch is, moved. 

Components required 
The parts required for this set 

are listed below, and, while it is not 
essential that all the parts should 
be of the make specified, it is 
advisable to use one or other of the 
makes which are used in MODERN 

ference of a circle the radius of 
which is equal to that of the switch 
arm. 

Mounting the Part 
Having drilled ll the necessary 

holes, the constructor may proceed 
to mount up the parts. It will be 
found most convenient to mount 
up such parts as terminals, switch 
studs, and so on, first, leaving the 
heavier parts, such as transformers, 
until the last, as this keeps the 
weight down while working. When 

makes it difficult to bend, when 
soldered up, without fracturing the 
joint. The wires which make con- 
tact with the points of the change- 
over switches must also receive 
considerable care in order that they 
may fit accurately and without 
touching one another. 

The Cabinet - 

The construction of the cabinet 
should present no difficulty, and a 
dimensioned sketch will be seen 
in Fig. '. If desired the cabiiet 

MODERN 'WIRELESS July, 1924 

large variations of 4 volts are the studs will lie on the circum- p, as the stiffness of the wire 
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whole route) come in fine. - 

The valves are H.F.-Cossor; 
Detector-Marconi-Osram ; L.F.1 

--Cossor; L.F. 2-French R. valve. 
8o volts oñ all plates. The set is 
equally efficient on the higher wave- 
lengths, .\\r stations Coming iii 
with great strength. On 600m. 

r 

state he had two special announce- 
ments to make (which I missed 
while trying a different setting) and 
finally, say "Manchester station 
now closing down until -o'clok 
to-morrow.' Strength, about 
equal to 2L0 upon an average 
crystal set with average 'phones. 

136 

which included 3s. 9d. for a crystal 
detector and special cat-whisker 
to a tested crystal. 

I thought this might interest 
you -Yours truly, 

W. M. ALLEN MAJOR. 
Cranbrook Park, 

Ilford. 

The whole is mounted on a panel 
affixed to the wall in my room, and 
has a very pleasing appearance. 

As regards results they are 
astonishing. Here, about zo miles 
from 2L0, signals are quite loud 
enough for 'phones on s valve; 
2 valves work the loud speaker 
easily; 3 valves are too much for 
the loud speaker, whilst 4 valves 
are out of the question. All Con- 
tinental stations come in very loud 
indeed on 3 valves. Croydon, 
Lympne and all aircraft (over the 

Uprninster, Essex. 

COWPE.R CRYSTAL CIRCUIT. 
To the Editor of MODERN WIRELESS. 

Sia,-I made up this circuit with 
the iô and 20 gauge wire as shown 
in diagram and photograph. 
Results with Brown's A 'phones and 
Shaw's hertzite are excellent. On 
Saturday evening immediately after 
2L0 closed down I heard Man- 
chester conclude his local news, 

MODERN WIRELESS, p. 702-3. 01 a 
Cage Variometer Crystal Set," 

which I constructed in one after- 
noon and listened-in the same 
evening and the result was beyond 
my expectation. I, however, did 
not employ the cat-whisker" 
referred to in the article, not even 
"three-ply," but odd pieces of 
thin wood which I had by me. 

The instructions were clear and 
easy to understand. I am only a 
novice at the " game." 

The cost of material was 7s. 6d., 

SIR,-I recently completed build- 
ing the "Four Valve Family 
Receiver," and I feel I must write 
and tell you what an excellent 
circuit it is. 

I have built the circuit proper 
(transformers, filament resistances, 
valve-holders, potentiometer. and 
switches) on to an ebonite panel 
on a satin-walnut cabinet, con- 
denser lead. (A.T.C., H.F.C., and 
reactance C.) being brought out to 
terminals on the panel, the con- 
densers being in small cabinets. 

ships, etc., are very loud, and as 
I am a good reader of morse (30 

words per min.) I find it very 
interesting reading the messages. 

I have been at "radio" for 
6 years, but I have not comeacross 
such an. easy circuit to handle, 
giving such good results. I have 
been right through the mill, from 
the crystal to multi-valve, so I 
know a good set when I handle one. 

With congratulations on design- 
ing such a fine set,-Yours truly, 

ERIC H. PRICE. 

2L0 is louder than average, as 
stated by the author. A "voice" 
was also heard during a two-minute 
interval at 2L0, but, of course, 
this may have been an " aside 
remark at 2L0. Yours truly, 

GRAHAM W. THOMPSON. 
Hanz1on, 

Middlesex. 

To the Edior of MODERN WIRELESS. 
SIR,-I beg to thank you for the 

details given in May issue of 

Fig. 7.-How the- containing box is constructed. 

More Readers 

repay any care and trouble spent 
in constructing it. 

Results 

.11 
L 

T_TTi 

(J. i 
I . ELEVATION 

i '9" 
1 

i. 
/8' 

8' 

-r- j' TGP PIECD FOR 
6 V BATTERY co,rnEcr,os 3' NOTE, ALL WOOD 

- I 

IS FINISHED TO /8' 

I HOUSING FOR IHICKNESS THROUGHOUT. 

I BATTERY 

4 
PLA N 

terminals marked in Fig. 5. 
A high-tension voltage of 6 

volts or upwards may be used, roo 
volts being good all-round size. 
A power amplifying valve may be 
used in the second position. The 
B.T.H. B valve will be found 
to give very good results with 
this amplifier. 

The switches should both be 
placed in the right-hand position, 
thus putting both valves in circuit, 
and the crystal or other receiver 
adjusted for the best results. The 
grid biass witch should be adjusted, 
together with the potentiometer, 
until the clearest signals are ob 
tamed. 

In conclusion, thiB amplifier will 
prove a useful addition to an 
existing receiver, and will well 

MODERZ'I WIRELESS filly. I92 
M 

Telephones or loud-speaker to 
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metres). 
Thursdays, from 7.45 to 10.0 p.m., Irregular. 
Sundays, from 9.4oto 10.40 a.m., Irregular. 

I37. 

metres). 
3 p.m. to 4.30 

(on 4,000 metres). 
p.m.-Exchange and news 

-. BELGIUM. 
BRUSSELS (405 metres). 

5.30p.m.1 
6.o p.m. Concerts arid News. 
8.30 p.m. J 

. HOLLAND. 
THE HAGUE, PCGG (1,050 metres). 

Concerts. Sundays, 3.0 to 6.op.m. - 

TIlE HAGUE, HEUSSEN PCLJU (1,050 

. Wavelength, about 400 metres. 
9 a.m.-Market prices. 
11.45 am-Exchange quotations, etc. 
11.55 a.m.-Time signal (from Nauen). 
3.30 p.m.! 5 p.m.-Concert. 
8.15-Concert and news (Sundays and 

holidays, 4 p.m. to 5 p.m.) 
9 p.m-Dance music (not daily). 

KONIGSWUSTERI-IAUSEN L.P., 4,000 metre3. 
6 a.m.!7 a.m.-News. 
II a.m. to 12.30 p.m.-Exchange (on 2,730 

11.0 m. General forecast. On Sundays 
- the radio concerts and fore- 

casts are given at o'clock. 
ECOLE SUPÉRIEURE DES POSTES ET TIL- 

GRAPÑES (450 metres). - 

Corcerts every night from 8.15 and generally 
Tuesday at 2.30 p.m. 

RADIOLA (1,780 metres). - 

12.30p.m.) 
4.30 p.m. Concerts. 
8.30 p.m. J 

These concerts are preceded by news items. 

1115 am-Exchange quotations.. 
I (.55 a.m.-Time signal. - - 

1.15 p.m.-Exchange quotations. 
3.5 p.m.-Concert. 
6.30 p.m.-Lectures (not daily). . - 

7.30 p.m.-Concert. (Sundays and holidays 
6 p.m. /7 p.m.). . . 

8.45 p.m-Last news report. - Weather 
forecast. . . -. 

9.50 p.m-Dance music (not daily-usually 
Thursdays). 
LEIPZIC-MITTELDEUTSCHE- RUNDFUNK A.G.. 

7.40 a.m. Forecast. 
10.50 a.m. Fish prices in the Paris markets. 
11.15 a.m. Regionalforecast. 
12.0 noon Livestock prices. 
12,15 p.m. Announcement of the time. 

(Tuesdays and Thursdays.) 
3.40 p.m. Financial news. 
5.30 p.m Closing prices. 

(Saturdays excepd.) 
6.15 p.m. Radio concerts. 
8.o p.m. General forecast. 

ITALY. 
ROME (540 metres). : 

Weekdays from 6 p.m. to 7 p.m. 

GERMANY. 
BERLIN, Vox HAUS (Radio Stuflde A.G., 

Potsdamer Str. 4) . . 

Wavelength.-About 420 metres, varying 
between 415-435. . 

9 a.m.-Market prices. 
9.15 am-News report. ..... 

London ... 2 LO 3b5 and - 

Manchester 2 ZY 375 5.0 to ¡0.30 pam. 

Bournemouth 6 BM 385 
Newcastle 5 NO 400. SUNDAYS. 
Glasgow ... 5' SC 420 3.o tó 5.0 p.m. 

Birmingham 5 IT 475 and 

Aberdeen ... -2 BD 
. 495 8.o to ¡0.30 p.m. 

FRANCE. . 

'EIFFEL TOWER FL 2,600 metres.: 
. (Daily.) 

.11.50 am. Meteorological forecast for 
Geneva and Dubendal. 

2.0 p.m. Meteorological report for 
Switzerland. 

. 7.55 p.m. Meteorological report for 
. Switzerland. 
50 p.m Tuesdays, Thursdays and 

Saturdays, Concerts: 
8.o p:m. Mondays, Wednesdays, Fridays 

and Saturdays, Concerts. 

Regular Programmes from 
British and Continental 

Broadcasting Stations 
Times in British Summer Tinte. 

GREAT BRITAIN. 
Call Wave. 

Station. 
Sign. length. 

Tz,nes. 

Cardiff - ... 5 WA 353 )o to 4.30 pm 

Fridays, from 8.40 to 9.40 p.m., Irregular. 
THE HAGUE, IJMUIDEN, PCMM. 

Saturdays, from 8.40 to 9.40 p.m., Irregular. 

SPAIN. 
MADRID (2,100 metres). 

Trials from ii.o to 1.0 p.m, Irregular. 

SWITZERLAND. -. 
LAUSANNE (1,100 metres). 

9.5 a. rn. Meteorological forecast for 
Lausanne. 

July. 1924 MQDERN WIRELESS 

THE HAGUE, VELTHYSEN, PCKK. 
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miles from a broadcasting station tuning with no CAT., and earth. 
a-frame aerial may be used with lt should be noted that when series 
good results. tuning is required, the aerial lead is 

The finished receiver may be seen. connected to the second terminal, 

138 

't' 

means of which the constant aerial 
tuning system may be introduced. 
The first valve V1 acts as a high- 
frequency- mplificr, having in its 

ditfic1ty to the wireless man df 
average constructional ability, 
while many pleasant hours my 
he enjoyed by its aid when th 
tall of summer takes the radio 
enthusiast outside the precincts 
of his own station. 

The present set may be used with 
a short length of wire attached to a 
convenient titee as an aerial, 
while the earth connection may 
consist of a short leñgtlì, say one 

foots 
,of iron rod driven into the 

grounl. At distances up to i 

cbles the aefial tuning condenser 
(the left hand dial) to be used in 
series or parallel with the aeril 
tuning coil. Thé anode tuniiig con- 
denser is situated fo. the right of 
the A.T.C.. while the two knobs 
between these two condensers are 
those which vary the coupling 
between the anode and reaction 
c )ilS,. the coil holder itself being 
situated behind the panel. 

the left are seen -three 
terminals, these being respectively 
COn 3tant aerial tuning, parallel 

type No. 126 when. dull emittcr 
valves of the .06 type are employed, 
is housed in tile smaller coinpart- 
ment. 

Circuit Diagram 
The circuit arrangement of the 

receiver is given in the drawing 
Fig. 3, from which it will be seen 
that the aerial circuit comprises 
the coil L and condenser C1, the 
latter beingof o.000 F maximum 
capacity, and the small fixed con- 
denser of o 000i F capacity, by 

So great is the desire among 
wireless enthusiasts for a 
set which may be taken 

about the country in the summer 
months, that it is felt that the 
description of a portable set, 
following lines different from those 
described in the May issue of this 
humai, will not be out of place. 
Tne reeiver described below is 
of a very simple design, and its 
construction should present n 

on reference to the photograph, 
Fig. i, this being a view taken 
with the front of the cabinet open, 
shwing the controls: The valves 
are mounted behind the panel, 
windows being provided to allow 
the filament brightness to be seen. 
Toe filament resistances are 
situated below the valve windows, 
the resistance for the second valve 
being below and between the other 
two. The change-over switch, seen 
to the left of the second resistance, 

the switch being put into the Series 
position. 

The bottom row of terminals, 
frcn left to right, are HT+, 
HT - LT+, LT - GB+, and 
GB , while the telephones are 
joined to the two terminals on the. 
right-hand side of the receiver. 
The high-tension battery is located 
in the larger compartment below 
the panel, while the low-tension 
battery, which may conveniently' 
be an Ever-Ready battery of the 

- beginner because of 
:: the necessary cramp- 
:. ing of components, ;. 

but in the hands of ? 
¿. the more experienced .. 

- ? reader this set will 
- give excellent results. 

¡ . -. - 

Fig. 1.-The completed portable receiver. 

e 0 

.:..:..:..:..:..:..:..:..:..:..:..:..:..:..:..:..:. 

.;. 

.:.- .:. 

:.: A New. 
.:. 

Three 
:: Valvé 

1' 
I' i 

BY C? 

- 

:: Herbert K. SIMPSON :: 

A portable set should ? 
never be tried by a .. 

MODERN WIRELESS Jidy, I94 
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anode: circuit the coil L, and 
the variable condenser C2 of 
0.0003 F maximum capacity. 
V2 is the detector valve, re- 
action being introduced by means 

¿4F 

Fig. 2.-A view looking into the back of the cabinet. 

of the coil L3 being coupled Constant Aerial Tuning 
to L2. V3 is a low-frequency This form of aerial tuning may be amplifier, and the telephones are employed by joining the aerial situated in the anode circuit of lead to terminal A, leaving free, this valve. - ànd joining the earth to E. The 

- switch must be in the " parallel 
position. The simple form of 

. - . parallel tuning, without constant 
- . ' aerial tuning, may he used by join- 

ing the aerial to terminal A1, - 

J2&y, 1924 
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.Fjg. 3.-Th'e circuit arrangernent. 
- -- receiver, to ensure their being in 

- pc;Iect order. 
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¿ 
leaving A free,, earth to E, añd 
having the switch in the "parallel" 

ûP IS 0D22,J2 position. Should it he desired to -: 
j e ¿3 OOF 

1 change over from this position to 
- e'4 

. 

series tuning, all that is necessary - : 

"series" 
- T 

/ 

is to turn the switch to the 
p 

: ', position,. leaving the aerial lead 
-- - .' 

C3- 

--- - 
OS 

on A1 and the earth on E. 
- 

- 

. . -, 
Components required '-' - 

¿ - 

The parts required for this 
4 .e'.a 

R3 receiver are listed below, and 
- 

-. 
while itis not essential that the 

. -- - 

- J -- parts used should be of the make 
_______ - - specified, and the constructor may 

- ] use such components as he may 
) . ' 

have on hand, it is advisable-to - -. f j-j - thoroughly test out these parts-. 
- -- - I 'B-- before building them up into the - 
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2 dot. 4 BA. Screws wïth utts .(!K. Raniond) - 
94 B.A. WO. Type Termina]s 1C. Raymond) 
io ft. Tinned Wire 
Wood screws, rubber ieads, etc. 

Notes on Components tye ilor ¿ail genera] 'wiik, and are 
The two-coil Thi1der is c*f the snjquIiel by fhe makers, Jackson 

cam-operated vernief 4tpe, ei1d Wm., with aspecial tag for making 
by the Goswell Engineiìn Ca., Ctact to, the movirg 'vanes. 
Ltd., permitting tine adjustment. Tne resistances used :aie suitable 
of reaction to 'be obtained. he br either briglit or .dull emitter 
variable condensers are ot a useful vai'ves. 

I 

f4 ji' 

Fig. 4.-Showing how Meccano 
angle girders '.' are used for 

supporting some of the parts. 

t. 

MO DE R N W IRE L ES'S. 

Corn polwnt$. 

Cabinet (Wright anl Palmer) 
Paragm Panel, iz in. by ii in. by - in. (Peter Curtis, Ltd.) 
i 0.0005 JLF Variable Ccrndenser (Jackson Bros.) Super Type 
I 0.0003 LF VaTiable Condenser (Jackson Bros) Super Type 
i Two-coil Holder (Goswell EgtheeringCo. L-td,) 
i Coil plug, Type B (Goswll Engineeiing 'Co., Ltd..) 
3 Valve holders, Type A (JI.T.C. Electricál Go.) 
3 Dual Filameut Resistances (Burndept Ltd) 
I "Tangent" L.F. Transformer (Geirt.andCo.) 
i Two-pole, Two-way Snitcli, Utility tuer Type, 'Wilkmns 

and Wright) . 

3 Nickel Valve-windows ( aymond) -. - 

Dubilier Condensers. one oi@oii pF 
onz O003 F 
one '0OI 1F 
one e.00r iF 

One megiilim Dthiier Grid bek'w±th Clps 

July, 1924 

Fig. 5.-The manner tn Which the valve holders are mounted upon the PUIICÌ muy be gathered from 
this photograph. 
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drilled by accident. The holes for -. 
the valve windows may be made by 
one of two methods, failing adrifl Fig. 7.-A furt4er ac-o f-panel photograph. 

'4' 

- »1 .-ZT1j Nor&- 

.H :F 
Fig. 6.-Sufficient dimensions are 
given in these two views to enable 

the case to be made quite easily. 
-. _. ..... 

- The Panel 
The panel, which is ebonite, 

measures 12 in. - by ii in. by 
in. thick; añd shbúld be öf the 

L 

best quality. If unguaranteed 
ebonite is used the surface skin 
must, be removed by rubbing with. 
emery cloth, as it forms a semi- 
conducting layer- w-hich detracts 
appreciably froii the efficiencybf 
the set. The material supplied' 
by 1\le3srs. Peter Curtis, Ltd.,. 
requires no rubbing down. 

- A scale drawing of the panel. 
showing tle layout of the parts is 
given in Fig. 8, and .all the neces- 

- sary dimensions will he found 
thereon. Mark out the positionsof 
the holes with sorne sharp-pointed 
instrument, and -niake a small . - 

crOss' against all holes of.- the 
smallest size, drilling thèse first, and 
proceeding with those of the next, 
size in turn. This rñethod of 
drilling saves much time, and pre- vents 

- the holes being wròngl'r. 

o 
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tj 

accuracy is thereby obtained. 

Mounting the Parts 
When the holes are all drilled 

the constructor may proceed to 
mount up the parts, commencing 
with the . lighter parts, such as 
terminals, and then proceeding with 
the heavier parts in order. 

The method of mounting the 
valve holders, transfcrmer, and 
coil-holder may be gathered .from 
the photographs of the back of the 

angles to the panel. The girders 
holding the low frequency trans- 
former have a piece of wood 
secured to them, and the trans- 
former is screwed to this. A change 
of transformer is thus possible 
without the necessity of redrilling 
the panel. The positions of the 
'cres through the panel which 
hold the strips upon which the coil 
holder is carried are so adjusted 
that the coil holder will mount 
easily, using the holes in the girder 
strips to .secure the holder to the 

soldered to one lug of the 010003 
fixed còíidenser. . - - 

.The Wiring 
Fig. 9 is .a drawing of the back 

of the panel, with the wiring left 
out, and, in its stead, all points to. 
which a wire has to be joined are 
numbered, and a list of points to 
be joined will be found below. 

it must bè explained, to save 
confusion, that the contact num- 
bered i on the "Utility" switch 
has been broken off, as it is not 

Fig. 8.-A half-size drawing showing the lay-out of parts upon the panel. Blue print No 50à. 

cf the correct size. A fretsaw may 
be employed by those ho possess 
cne, or alternatively a series of 
holes may be drilled round the 
circumference of the circle to be 
cut out, the hole being afterwards 
trimmed up with a 111e. In con- 
nection with this section, it may be 
pointed out that in Fig. 8 all 
dimensions are taken from the 
centre line of the panel, as greater 

panel, and a detailed sketch is given 
in Fig. 4. Meccaflø "angle 
girders" are used, the ends being 
split and turned out-ard, in the 
case of the valve and coil holders, 
to fix upon the panel, being held in 
position by B.A. screws and nuts. 
In the case of the valve-holders, 
each upright strut is secured to one 
filament leg of each valve-holder, 
thus holding the latter at right 

strips by means of thé srews 
supplied with the coil-holder. 

Mounting the Fixed Condeúsers 
The fixed condensers are not 

secured to the panel, but are held 
in position by the wiring, or by the 
terminals to which they are 
soldered. The grid leak is secured 
to the two clips, which are of the 
conventional type, one clip being 
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8 to 13. - 
C.A.T. condenser (0.000, F) 56, 

H.F. valvç V1: G, i; P, 15; 57. . . 
. 

Filaments, i6, 17. 
Detector : Valve - V2 G, 8 Points to be Joined - 

- P, 19 ;. Filaments, 20, 21. S . (i-6), (2-57) (2-7-II), (3-4-8-- 
- . L.F. valve V3: G, 22; P, 23; LT. +Busbar), L.T.+Busbar joins 

Filaments, 24, 25. . - . 24-20-16-49, (5-12-10-14), (6-9), 
Anode tuning coilL.: 26, 27: (15-45-31- flexible lead to 26), 

- 
- Reaction coil L :: 28, 29: ('7-39), (18_44-47 clips into clip 

Anode condensef C; (0.0003 F) . provided), (,- flexible lead to 28), 
3 3 

.: - (, 41), (22-37), (23-52-54), (25 
Bypass condenser C (o.00l F) 42), (27- flexible lead to 48), 

32, 33. 
. .. 

. (48-30-53-35-32), (-S) (29- 

For those who intend undertaking 
this part of .the work, a sectional 
drawing of he case is given in Fig 6, 
añd should prove sufficiently clear 
to énable the work to be carried 
oüt. The wood used is in. 
finished mahogany, the whole of 
the front being on hinges, to open 
sideways. The portion of the back 
above the shelf only is hinged 
to permit of access to the back of 
the panel, when the latter is in 
position in the case. Fig z is a 

--. 
- - +r....+ -- !.-.__. __-' .. 

- Fig. 9.-Th18 dia gram replaces the usual wiring diagram, a key being given belou. Blue print No. 50b. 

required in this case, but there is no 
need for the constructor to follow 
this example, as the contact 13 may 
simply be left with no wire joined 
toit. 

List of Numbers. 
Aerial circuit terminals ; A, i 

A1, 2 ; E, 3. 
Aerial timing coil L1, 

, . 

Aerial tuning condenser C1 
(0.0005 F) 6, 7. 

Contacts of change-over switch. 

L.F. transformer: IP, 34; OP. 
35 ; IS, 36; OS, 37. 

Filamentresistances, R1, 38, 39; 

R3, 42, 43. 
Grid condenser C3 (0.0003 $LF) 44, 

45. 
Grid leak R4 (2 c) 46, 47. 
H.T.+, 48; H.T.-L.T+, 49; 

L.TG.B+, 50; G.B.-, i. 
Telephone terminals, 52, 53. 
Telephone condenser C5 (o.oO2zF) 

'I' 55 ..... 

flexible lead to 34), (33-3k). (36-ST)) 
(38-43-40_50), (46-L.T.+ Busbar., 

In some cases .the lugs of tise 
fixed condenseTh may be soldered 
directly to a terminal, the condenser 
thus being self-supporting. Such 
cases are : (2L57), (33-34), (52-54) 
and (53-55.) Large photographs 
of the wiring are given, and should 
prove useful in clearing up any 
points of difficulty which may arise. 

The Case 
' 
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The high - tension battery is 
housed in the larger of the two 
lower compartments, and may 
either be of the conventional block 
type, or may be made up of several 
flash-lamp batteries connected in 
series. If the latter alternative is 
adopted the separate batteries 
should be interleaved with strips 
of waxed paper, of a width equal 
to the height of the batteries, 

the present. The grid battery may 
be housed in the same compartment 
as the H.T. battery, and may con- 
sist of a flash-lamp battery. 

Coils 
The coil L1 which plugs into the 

socket beside the Utility switch 
iaay be either a No. 50 or a No. 75, 
when using. constant aerial tuning, 
according to whether the wave- 

'44 

. - - Results 
On a reasonably good aerial all 

the broadcasting stations should 
be received, and on actual test 
five have been heard at good 
strength, while excellent loud- 
speaker signals are obtainable from 
the nearet station. If desired, 
the panel may be used in an 
ordinary cabinet as a three-valve 
receiver for ordinary use. 

Fig. 10.-The portability ot the set will be appreciated. 

view looking into the back of 
the receiver, with the rear door 
open. 

Small pieces of wood are arranged 
at a distance of -- in. in from the 
front of the panel compartment, 
to which the panel is secured by 
means of wood screws. 

Batteries 

thus effectiely insulating each 
cell from the next. Connection is 
made from the battery to the correct 
terminals by means of rubber- 
covered flexible wire. Ever-Ready 
battery No. 126 may be used as low 
tension when dull emitter valves of 
the .06 type are used, and such 
valves should be considered an 
essential feature of a receiver like 

densers C1 and C2, and the local 
station should be heard at once, 
provided, of course, it is not one of 
the intervals. Bringing the coil 
L3 closer up to L2, and returning 
on C2, should result in an increase 
in'signal strength, and if this is not 
the case, the flexible leads to the 
socket L3 should he changed over. - 

Oscillation will take place if tile 
coils L and L3 are placed too close 
together, and care must be taken 
to avoid this. . 

-t 

ceived is below or above 420 
metres. L2 may be a No. 50, 
while the reaction coil L3 should 
be a No. 75. 

Connections for a Frame 
Aerial 

When a frame aerial is used, 
the ends of the frame windings are 
connected to terminals A1 and E, 
the aerial coil L1 being removed 
from its socket. This leaves the 
frame windings as the only induct- 
ance in the grid circuit of the 
first välve, the circuit being tuned 
by the variable condenser C1, which 
is in parallel with the windings of 
the frame aerial. The change-over 
switch must be in the parallel 
position. 

Testing the Set 
To test the receiver, connect up 

to an outside aerial, using the 
ordinary earth connection. The 
aerial isjoined to A, leaving A1 free, 
and the earth to E, with the switch 
in the parallel position, thus bring- 
ing in the constant aerial tuning 
system, which makes the initial 
tuning of the receiver a simple 
matter. If no grid battery is used, 
the terminal GB.- must be joined 
to L.T.-G.B. + by a piece of wire. 
Insert the valves,.which may be of 
the Ediswan A.R. .o6 type, and 
place coils in the sockets in the 
following order :- 

L1: No. 50 or No. 75 (according 
to wavelength). 

L2: No.50. 
L3: No. 75. 
Connect the batteries nd tele- 

phones to the terminals indicated 
in Fig 8. Keeping L3 well away 
from L, tune on the variable con- 

MODERN WIRELESS ;Ju1.v, 1924 

length of the station to be re- 
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conditions these insulators will have to per- . Shape. .. - 

form their .iork. A mére1' superficial examin- . 2. Material. 
ation of ihis1lattcr question must inevitably 3. Size. 

"45 B 

insulation, it is, essential to realEe clearly 

Fig. 2.-Method of putting wire on reel insulator. 

what are the desirable features of an efficient 
insulator, and also to understand under what 

have asiong a distance as possible to travI 
between one end of the insulator and the other.: 
Secondly, the material of which it is made must 
have high insulation resistance and must be 
such as to withstand the deteriorating in- 
fluence of atmosphçric conditions. Thirdly, 
it must be so designed as to maintain its 
insulating properties, even when wét. We 
are now in a position to consider the design 
of an insulator in rather more detail, which 
we will do under the following headings :- 

e 

crystal sets, since with these . 

receivers it is not possible to 
compensate for the damping effect . -. - 

F 

of aerial .losses. It is, indeed, . 

probable that it is the free use of reaction 
which has led many experimenters to become 
so slipshod in their methods of aerial 
insulation, since in this particular, as in so. 
many others, reaction condones a multitude - 

of sins. 
To obtain a proper understanding of aerialS 

b Ic.. d e - 

sg. L-A group of. fnsu1atorsof different types.. . -. - 

objectionable substances, all more or less con- 
ductive, such as dilute sulphuric acid from th.e 
fumes of blast furnaces. 

\Ve may now enulneAate the necessary 
features of a good insulator. Firstly, it must 
have what is called a long leakage path, i.e., 
any current which leaks over its surface must 

which receives so little consideration 
from the average experimenter as the matter 
of aerial insulation and the choice of efficient 
insulators. Height of mast, position of aerial 
to secure freedom from screening, choice of 
good aerial wire and so on, all receive careful 
consideration, but when it comes to the insu- 
lators, all that is usually done is 
simply to go to the nearest shop 
and purchase a fe porcelain ones 
of any type which they may 
happen to have in stock. 

It should be realised at the 
outset of this article that the 
matter of aerial insulation is by 
no means a simple one, for there 
are mang factors to be con- 
sidered, and it is one which well 
repays a little care and thought. 
The importance of good aerial 
insulation is especially marked in 
the case of valve receivers which 
(In nnf Pmr1fl7 rçìetìnn nd 

-'---t--'-, -'---'---'---, ---.-- - 

insulator than that provided by normal all- 
the-year-round. use upon an. aerial. Not 
merely is the insulator frequently wet but also 
it is almost always dirty, and frequently covered 
with a deposit of soot. In the air of industrial 
towns, moreover, insuìlators will frequently 
become coated with a thin film of various 

2 

( 

11 

.. t i T i 

:: ¡eriai insulators 
By G. P. KENDALL, B.Sc., Staff Editor. 

4 article contijnjng some valuable advice upon a muck-neglected detail of 

:: -. 
aerial construction. 

... u u u i u u u u u u u U U U U U U U U U U U U U U U U U U U U U U U U 
u i i u i i i i i i . i u I U U U U U U i U U U U U i U U U U U U - I 

IT 
is probable that there is no other detail reveal the fact that it would be difficult to 

of äerial construction of: equal importance secure a more severe and arduous test of an 

July,'1924 MODERN WIRELESS 
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choice of material employed in its construction, 
which is generally very highly glazed porcelaih, 
upon whose surface rain does not easily f6rm 
a continuous conducting firm, but, on th 
contrary, separates into beads. -Althouh not 
a particularly efficient type, very fair results 
can be obtained with such insulators by using 

146 

riorates when 
- 

I 

exposed to the í#ìi7 

the atmosphere. --.: 
- Ç / .v/í.'í 

of towns th& - ,- i- -'. -.1- 
surface of he . 4.-Using window pane 
eboite rapidly as 1eding-in insulator. - 

being satisfactory. The matter. hôwever, is 
very different when we come tô consider the 
point of all-weather insulation, since - in this 
particular the majority of otherwse satis- 
factory insulators fail lamentably. Take as 
an example the ordinary reel type iñsu1atoi 
shown in Fig. I (f).. This has qúité à reason- 
ably long leakage path, considering its size, 
and yet there is absolutely nothing to prevent 
Its whole surface being wetted by rain. At 
first sight it would seem that a shower would 
cause such an insulator to become - leáky. 
That such is not the case is dùè ñtirely to the 

gards resistance 
to atmospheric 
action. Insu- 
lators are /ì 

sometimes 
/ made from 

ordinary ebo- 
nite, and these / 

specimens pro- 
vide a good 
example of a 
material which 
rapidly dete- 

i 

 b 

Fig. 3.-A group of aerial leading-in insulator 

of producing a long leakage path, mostlydepend- 
ing upon the use-of a corrugated or otherwise 
broken up surface. A good example of the 
corrugated type is shown in Fig i (c). 

There is 1it1e to choose between the variôus 
methods of increasing the length of the leakage 
path, most of those adopted by manufacturers 

material for the construction of 
- d aerial insulators depends UOfl 

L - a number of factors. It must, 
- 

of course, be a substance having 
high insulating properties, lt must be readily 
mou Ided or otherwise worked to the desired 
shape, and it must be capable of receiving 
a surface which shall be non-hygroscopic 
and impervious to deteriorating atmospheric 
influences. This last.. is. most important, 
especially as re- 

- - - - 

be so designed as to give it, firstly, a long 
leakage path, and secondly, what is called all- 
weather insulation, that is, the power to main 
tain its insulating properties even during raiii 
or snow. There are a great variety of methods 

form a chain and using these chains of insu- 
lators at each end of the aerial. One advantage 
of this type, from the mechanical point of view, 
is that should the insulator crack and break 
by the influence of frost or other agency, the 

aerial will not fall because the 
two wires (that is, the aerial wire 
arid the wire round the insu- 
lator) are interlinked as shown 
in Fig. 2. 

In producing - an insulator 
having good all-weather efficiency, 
it is necessary see that it 
possesses the non-hygroscQçic 
surface referred to aboyé, ard 
that its shape is such as to main- 
tain a considerable dry area at 
all times. This is generally done 
by providing it with some sort 
of shield or skirt to protect a 
part Of it from rain. Some 
usefil- examples of insulatoi- 
¿onstructed on these lines are 
illustrated in Fig, i (b) and (d). 
Fig. i (a) is knowii as a barrel 
insulator and Fig í (e) äs a shell 
iñsulator. - . O 

Material. - The . - choice of 

MODERN WIRELESS July, 1924 

Shapc.-The shape of a good insulator must a, number of them joined together in series to 
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: 

tempt to produce and maintain a permanntly 
dry portion of the inulatpr during all weather 
conditions. One of the most effective types 
of leading-in insulators is one which is rarely 
seen nowadays, namely, the old-fashioned 
porcelain tube with a bend which turns the outer 
end downwards, so as to prevent rain from run- 
ning in. The chief drawback of this type of 
insulator, of course, is the fact that it requires 
a rather.]arge hole to be drilled in the window 

¡ 1g. 6.-Useful method of fixing lead-in tube. 

--amount of patience by means of a drill con- 
sisting of a short length of 3-ICth.s inch copper 
tubing which is kept suppliçd with turpentine 
and carborundum powder. 

One of the best of home-made leading-in 
insulators is that employed upon his own 
aerial by the writer,-who is somewhat fastidious 

hvjroscopic and impervious to atmospheric: 
action. 

S.ze.-lhe size of an insulator for aerial' 
use is largely a matter of compromise between 
the opposing factors of high insulation and 
reasonable limits of weight. Naturally, the' 
larger the insulator, the loñger its leakage path, 
and hence the greater its effectiveness, but if 
it is made too large its weight will be such as 
to cause the aerial to sag, and in extreme cases 
to break. To obtain the maximum insulation 
with the minimum weight it is often advan- 
tageous to use a chain of insulators as ex. 
pianed above. A point worth noting in - 

c.nnection with such chains is this : their 
mechanical strength is, of course, only equal. 
to that of their weakest link, but their electrical 
strength or resistance is always greater than 
that of their strongest link. 

The.Lezding-in Insulat»'.-At 'no point upon 
the aerial is good insulation more important 
er more difficult to obtain than at the point 
at which the aerial enters the building.. Of 
the great variety of leading-in insulators sold, 
\ery few' indeed are really satisfactory fronj 
the point of view of all-weather insulation and 
resistance to atmospheric deterioration. Only 
a few of the insulators to-be seen shów any at 

mended, simply because of the difficulty of 
drilling the necessary hole in the glass. This 
drilling can be accornplishcd with a certain 

I 

Fig. 5.-An efficient home-made lead-in tube.. 

lators of almost any shape, its insulatingl 
properties are goòd, and its surface is non- 

shows the mcst common form of lead-in 
t ube. 

Besides these professionally nade leading-in 
insulators, there are, of course, a number of 
makeshift devices, some of whch are quite 
good. For example, Fig. 4 shows a method 
which is used occasionally. In this the actual 
insulation is provided by one of the panes of 
the window, the aerial wire being takeri 
through a small hole drilled in the centre. This 
method is not one to be generally recom- 

of sulphuric acid and other substances which, 
when rained upon, provide a continuous con- 
ductive film. Of the numerous materials 
which have been tried for the coristruction of 
aerial insulators, it is probable that porcelain 
is one of the best. It can be made into .insu= 

rudi ) 

C#LCANFTE TUBE 
lVan I 

j 

into the building. A specimen of this type 
of insulator is illustrated in Fig. 3 (c), which 
shows an essential feature of all good leading-in 
tubes, namely, the bend in a downward 
direction which assists in preservinga dry zone 

A' during wet weather conditiohs. A more 
modern type of leading-in insulator possessing 
I his desirable feature (and others) is shown in 
Fig. 3 (d). Fig, 3 (a) is another lead-in 
insulator of the type of d, and Fig. 3 (b) 

Jly, 1924 

coriodes and becomes covered with a thin fi1n 
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frame ¿r wherever the wire is being brought '. 
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SPECIAL NOTICE! 
An Important Article by Captain H J Round, 

on "How to Obtain Loud Signals," will 

appear in "Wireless Weekly" for 16th July 

- ORDER YOUR COPY TO DAY 

 

: ,.- ANCHORING arrangements :-The scheme illustrated in 
Fig. 7 is often advantageous, i that it takes 

- the strain of the down-lead off the leading-in 
insulator and puts it upon the special anchoring 

. - . Fig. 7.-Anchoring the down-lead . insulator. Other points to look after are 
. that the anchoring iflsulators are not in a 

as will be seen, of a piece about 8 inches in pösition where in strong winds they may 
length of the vulcanite,barrel of an old bicycle blow against winows arL break them. 

r il 

through the window without damge and yet 
without the necessity of leaving the window 

- 
. open. All that is necessaryis to have a piece 

of board cut, say, 5 inches wide and of such a 
. 

. length as to fit exactly in the position shown. 
in the window frame. A hole is bored in this 
pièce of wood, into which the leadiig:in 
insulator is fitted, and it is then shut in the 
window frame above the sash in the position 

- shown in the diagram. ;. 

. . A concluding point colicerning the leading-in. 

1 t. 

ANCHOR/NC. 
!N.SVLA TOR 

instilator was found to be very satisfactory, 
but, of course, it is not an easy type to make 
and is not given so much as an example to be 
exactly followed as an indication of what is 
desirable in a leading-in insulator. 

A difficulty sometimes arises in the fixing 
of the:leading-in insulator in houses where the 
landlord objects to damage to hi window- 
frames, etc., a good method of overcoming 
this difficulty is illustrated in Fig. 6, which 
shows how. to take the leading-in insulator 

- :- 
: íY:.": - 

Ji 
jDOWNL&AØ 

LEAD IN 
/N.5LJLATQ 

given -the necessary downward bend seen in 
the illustration. Upon the outer end of this 
tube a shielding skirt was fitted which con- 
sisted.of.a short sectionabout 3 inches long of, 
2 inch diameter cardboard tube attached to 
the vulcanite insulating tube by means of a 
turned wooden shoulder, as shown. To pro- 
tect the insulator against atmospheric action, - 

the cardboard tube was heavily enamelled and 
the vulcanite was-treated with bitumen. . .The - 

MODERN WIRELESS 
in thee atteis. -This insu1toi s shown In 
section iii Fig.. and it consists essentially, 

July, 1924 

pump. i'his piece of vulcanite tubing ws 
softened by immersing in hot water and then 
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;:;8 enq2ures Rádio Headnhones invited. I -. - 

PRICE 

25/- 
..Biih manu- 
fatture (B.B.C. 
Siam ped) and 
Cijaruz io all 

new licensing 
'egulaiioni 

Brandes and. the Woman. 
The male Species often lind occasion to bewail the erratic tendencies and the inconsistency 
of the opposite sex. As far as Brandes are concerned wé disagree entirely. They havé 
always appealed to the woman. She has had a keen discernment for the value 0f these 
famous Headphones. Whilst not entirely conversant with what "Matched Tone" 
means, she is thoroughly convinced of their sweettoned reception and absolute comfort. 
The featherweight headband.does not disturb or catch in the hair-get Brandes from 
your dealer. . 

- Manufactured at SlouIh, Bucks, by 

'Brandes Limited, Walmar Hause, 296. Regent Street, London, W.1. 
Glasgow-47, Waterloo Street. . - Newcastle-5/6, Post Oifscé Chambers. 
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means of Clix, joined to the coil- .... 

socket by rubber leads, which 
plug into Clix soclets upon the 

- I E - . 

panel. The right-hand dial con- 
trois the variable condenser, which - - . 

may be joined in circuit or omitlea . 

as desired. On Th& right of 'the'- Fig. 2.-Thecfrcuit anangement, - . 

'5' 

hear this new station as well as clear. C1 is a fixed condenser of variante conuenser may De COfl- 

the ones at present working, and o.000i pF capacity, by means of nected across terminals A1 and E, - 

in the present set provision for such which the minimum wavelength thus being in parallel with the 
tuning-range has been made. The to which the circuit will tune may coil L1 and variometer L2. 
receiver about to be described is be lowered when the aerial lead is Series Tuning 
of the single-valve type, the aerial joined to terminal A. The variable condenser C2 may 
circuit being tuned by a variometer, For the ordinary B.B.C. wave- he used in series with the induct- 
while provision is made for adding lengths, a small coil, say No. 25, is ances, if desired, by joining the 

Iegths and for reaction. 
a loading-coil for the longer wave- 

The finished receiver is seen in 
the photograph, Fig. i. and is -of 
a very simple design, presenting - 

timaI point of view to the veriest 
tyro. On the left of the set are .c" 

no difficulty from the construc- 

k 

the aerial circuit terminals, by 
means of which various arrange- 
ments are pos.ible. The coil- 
hokier is seen next these terminals, 
with the knob controlling the 

below it Provision- is made 'fox 
aerial variometer .. immediately 

reversing the reaction coil, by -. 

P 
Fig. 1.-The 

MUCH interest has been aroused 
recently by the proposed 
erection of a high-power 

broadcasting station which wilr 

transmit upon a wavelength of 
I,600 metres, and many readers 
have wondered what is the best 
way to alter their receivers in order 
that they may tune this station in. 
Those about to build a receiver 
will naturally desire to be able to 

...., 
- . 

completed receivrr T - - - - inserted in L1 (the socket of the 
- coil-holder which- is nearest tLe 

- panel are four -terminals, which panel), and reaction is obtained by 
are, from top to bottom: H.T4-, - bping L3 to thrs coil. The aerial 
HT., L.T.+. and L.T. .respec- joined-normally to A1, but if it 
tively, the teIephons being joined - 

io found - thaf the- aerial circuit 
to the two terminals in the front j11 not tune dowif to-the wave- 

of the receiver. . 
krjth of a particular station, thè 
o. 01 F condenser may be in- 

Circuit Diagram: cloded in the circuit by moving 
A diagram of the circuit arrange- the arial lead to - termimul A. 

ment is given in Fig. 2, a study of For the longer wavelengthsalarger 
which will make the operation coil is inserted in L1, and the 

'-i 

: 
A Single 

Valve Receiver 

for al1 

Wavelengths. 
By 

t_a 

. W. H. FULLER. 
u_I 

, 
A ing1e rave recrfter which 

r 

X 
., will lune lo lh wavelength 

u. of the pmposed new br&ad- : 

'. ca!ting stflion. 

July, 1924 MODERN WIRELESS 
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with fine emery cloth, as otherwise 
the efficiency of the receiver will 
be impaired. 

A drilling diagram is given in 
Fig. , which also shows the layout 
of the parts upon the panel. 
Sufficient dimensions are given to 
enable the necessary holes to be 
drilled, but when marking out the 
panel for drilling, do not use a 
pencil, as the lines thus formed 
wfll cor stitute.. a ..series of .high 

z o.000izF fixed condenser (Dubilier) 
I o.0003zF Condenser and 2 megohm leak (Dubilier) 
I O.002zF Condenser (Dubilier) 
i Valve-holder (H.T.C. Electrical Co., Type C) 
z Lissenstat filament resistance (Lissén Lt.) . 

2 Clix, with insulator and locknut (Autoveyors) . 
2 Clix, with locknut only (Autoveyors) - 

4 B:. Nickel-plated terminals (Graftoif Electric Co.) .. 
¡ 

joft. Square tinned copper wire E 

Screw.s.,-rubberiea4s, etc. . - ... .)J' ,.. .. 
-. . 

pieces of apparatus as he may 
already possess; but, if buying new 
parts, it is advisable to adhere. 
as closely as possible to the specifi- 
cation giveñ. 

: 

The Panel 

The panel, which is of ebonite, 
measures 12m. x Sin, and may 
te either in. or in. thick. Only 
the best quality should be used, 
but if unguaranteed ebonite with 
a glossy skin is used, this skin 
should be removed by rubbingS 

Mounting the Pi.rt' 
Having drilled all the ñecessary 

holes, the parts may be mounted 
up, taking care to tighten a11 nuts 
thoroughly. All points to which 
a wire has to be soldered should 

The Cabinet 
A dimensioned drawing of the 

cabinet is given in Fig. 7, and it 
will be seen that the sloping front 
type of box is employed. The 
work is carried out in lin, finished 

COMPONENTS. 

Cabinet (Wright & Palmer, Type W1) 
Panel, 12 in. x 8 in. x jin. (Peter Curtis, Ltd.) . 

i Variometer, for Broadcast wavelengths (Fallon Condenser Co). 
I o.0003LF variable condenser (Fallon Condenser Co.) 
i Two-coil holder (Goswell Eng. Co., Type V) 

Fig. 3.-The wiring may be easily followed from this view of the back of the panel. 

aerial lead to terminal C, earth to resistance leaks all o'er the panel. then be well tinned, as this will - 

E, and joining B to A1. - Some sharp-pointed instrument greatly facilitate wiring. Square - 

Reaction is obtained by coupling should be used, and much time will wire is used for wiring up, and each - 

the coihL3 to L1. . be saved if a small cross is made piece should be bent to the correct 
. 

against all the holes of the same shape to fit, before being soldered: 
Components size, these being drilled first, the A wiring diagram is given in Fig. 5, 

- . next size holes being then drilled in -from which the layout of the wiring 
The components required for turn. A drilling template is up- may be followed. Figs. 3 and 6 

this receiver are listed below, plied with -the valve-holders, of show the underside of the panel 
It is not essential that the parts the type mentionied, and acirte when completed, and will greatly 
should be of the make specified, drilling is thereby ensured. . . assist the constructor in making 
and the constructor may úse such - . - 

--. the set. - 

I, j 

t - 

- il / 

I 

- 

- 

T 

A 
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Telephones: 

Hammersmith 3380, 

3381, 3382 1072 

LISSEN LIMITED 
20-24, Woodger Rd., Goicihawk Rd., Shepherd's Bush, London, W.12 

BUILD WITH THE BEST PARTS. 

In replying to advertisers, use CO UPON on last page 

- - 

T eleg rams : 

"Lissenium, London." 

'53 

Choosing a Tuner 
1f you do not wish to use plug- 
in cola, there is the LISSEN 
Tuner, with its simplicity of 

control. its switch complete, is 
sharp tuning on nil ronges with 
full efficiency ot every point. 
negligible HF. resistance, large 

inductance for a given length 
of wire-LISSEN multi-wound 
-150 to 4,000 metres with any 
.0005 condenser (preferably use r 
the LISSEN Mark 2 Mica 
Variable Condenser. 17/6). 

22/6 

Counteract fading of signals iay adding a stage oç 

LISSEN radio-frequency amplifscation. The LISSEN 
HF. Transformer gives great stability of control- 
has a switch olecady mounted-gives rapid tuning- 
is self-tuned, but a vernier condenser will often be 

band on advassiage (preferably ase the LISSEN 
Vernier, 12/6. which is specially designed for fine 

tuning in ILF. cirCuits). 150-4,000 metres. 

Diagram with each shows the easy 

connections. 

Skilful Design 
Balance k 

mfces th LISSEN T3 
- Transformer compare with - ii' 
many espensive trans- t -'g4' 
farmers-it is one of the ,.' 

best light transformers - -. -_ md 

l6/6'e 
irYi 

BUILD-WITH ALL LISSEN PARTS 
and you can be sure that your receiver will give 
results which would never be possible with a 
recetver butlt wtth mixed parts. - a 

Text hook of LISSEN parts, posi free, Bd., givet - 

a good deal of useful information. Free to tiic trade. 

employ. The unique resistance element give a 
LISSENSTAT (prov, pat.) 

constant value and an accuratevariacion of resistance 
Tise finest, and most universally used filament '7/6 throughout the whole range' covered. - 

- 

contsoldeve. 
- Build up beautiful tone 

f r d 

LISSENSTAT MINOR (prov, pat.) " 
- LISSEN OÑE-HOLE FIXING.' OF COURSE- / any iron core at all-the trans- 

Gives a great deal 0f the beautiful LISSENSTAT control POSITIVE STOPS BOTH WAS-con- 2/6 former is' made of ¿ipt 
at popular price. Makea it-worth ----- 3/6 tiiaauus variations 4 to mego sass. wetgist. not roas wesgist. For 
while disaarding any evisting rheostat. 

LISSEN Variable Anode Re'sistance, 20.000 to 250,000 tntmesLately behsnd the detector 
- i ISSEN TO THOSE WHO THINK LISSENSTAT CONTROL 

IS THE SAME THING AS AN ORDINARY RHEOSTAT 
ohms resistavre, same outward oppearante as 2 '6 valve, or cats be used through- 

-LET THEM TRY THE DIFFERENCE. 
the LISSEN Variable Grid Leak, u 

- I dut where supeilaTive a'mTihl- lype Ti 

ration is desired-a wonderful ta iagctveNCv 
-, - 5. 

- F ' - 

' power amplifier also. 

Is this your nightly problem? 
t;' Puzclivg h00 to Cut out your inter- 

""-.--__,_.----'' fereisce so that distant stations may 
I 

come in uninterrupted? How easy 
it is with LISSENCEPTOR. broad- 

"iSt .CtP,O' casting and Morse although there 
is some type of vIorse which is 
more dil&ult to eliminate. Even 

- 1' tIsis, however, can be so subdued 
that it ceases to be troublesome, 
A separate tuning condenser should 

be used 0th the LISSENCEPTOR-diagrarn with each shows 
easy Connections. 

LISSENCEPTOR Mark I type, for 600 metres 7/6 
I .. broodcastint 7j 6 

LISSENCEPTOR Mark 2 type for broadcasting and 600 metres 
(Combined with awitcls for more selective 

1 5 '6 tuning). j 
The LISSENCEPTOR acts as a sentinel beside your Receiver. 

ADD 
Radio Frequency 

ç 's- 

.5\ 
" 

3O/-Q.g' 

Audio 
Frequency 
in Reflex 
Circuits 

In these circuits, the 
LISSEN T2 Trans- 
-former is ideal - it 
yields pure and 
powerful amplification 

25/- 

Don't begrudge your 

receiver a LISSENSTAT 
lt gives your valve a chance to do its utmost. Fine tunissg- 

accurate selectivity-distant telephsinyinrrnksth, noiseless, and 
stoplesS in ita operai ore-its constatat, non-Auctaatiisg control 
results in tieni reception over great distances. 

Have you got an un- 
reliable Grid Leak ?- 

- i so it s impossible for ysu to properly regulate tite 

charge that should accumulate on the grid, becasase the 

negative charge left on the grid of the valve by each 

rsdio frequency oscillaton of radio wave sail! leak away 

too quickly. 1 / 

1f ysst put n fixed arid leali in circuit you foThet to 

consider that a leak resistance which may be correct for 
one valve ¡na particular circuit maybe quite unsuitable 

-sabeo you change yoar valve. You should preferably 

fit tise LISSEN Variable Grid Leak-you know theta 

th0t you have g control whirls will give you a correct 
grid potential for any valve or circuit you choose to 

Yot just gently pull or 
push 
amLysau hear these little switches "make" with a reassuring 
click. The,..contnrts d0 not short wh0 changing over-they 
are self-çéaning----there are no neater or handier switches. 
LISSEN ONE-HOLE FIXING, OF COURSE. Take ap 
hardly any room, 

' LISSEN - - LISSEN 

Twoway - Series-Parallel 

Swtch, , - -- - Switch. 

2/9 - - 3/9. 
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Combining the : ... i T . 

Stern and Bulb. - 

¡i 

The actual procedure is similar to the " Funnelling ". operation, - . . 

previously described in this series. The bulb is placed over the . .L 

stein, mounted on a revolving table and heated by f!ames of (11fl 

. 

increasing intensity, until the glass is rcdued to a iscous state. . 

The stem is now pressed against the inside of the bulb and the 'I I 

. 

two surfaces, being glutinous, adhere firmly. When finally , 
j ,. 

cooled the amalgamation becomes perfect. Skilled craftsman- j, ß ', 

i 

. ship, up-to-date machinery and minute supervision-thus is p- i = V 
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A No. 35 coil may be used for 
reaction.. - A 6o-volt high-tension 
battery will . be found quite 
sufficient, the voltage of the low 
tension battery dpending upon 
the valve used, although a 6-volt. 
accumulator may be used for dull 
emitter valves, as the resistance 
provided is sufficient for this. 

\Vhen listening for the longer 
wavelength stations, such as 
Radiola, which should be received 
on a reasonably good aerial, the 
coils for the longer wavelengths- 

Fig. 7.-The cabinet 

- Results 
This set will work a loud-speaker 

quite well up to about 7 miles 
from a broadcasting station, and 
medinm results at io mIjes. 
Signals on 'phones up to 50 miles 
are readily obtainable, and Paris, 
2,00 metres, and Radiola may be 
received. 

Three B.B.C. stations have been 
easily received in London, and 
probably fujther work would rult 

My nearest station is Manchester, 
a distance of ôo miles. The after- 
noon concerts come in with practi- 
ally no loss of signal strength. An 
indoor aerial was tried, and all 
stations were clearly heard. 

,Transformer was only a cheap 
stand-by and the crystal detector 
was bought for is. 9d. 

It is a pity that the circuit is not 
more selective, because for volume 
and clearness it is excellent. 

I am, etc., 
"EXPERIMENTER.' 

the socket L1, while the reaction øy listeners. - 
i 

. -. 

coil may be a No. 200 or No. 250. To 4 .-/2V2 . Sw,--With ref&rence to the 
Almost any make of valve may be atticle by JIr. P. W. Harris (No. 4, 
used, and quite possibly the con- vol. II. MODERN \V1RLESS), "A 
structor may already possess one Simple Reflex Set," it may interest 
which will be found quite satis- 1' "- your readers to har some genuine 
factory. - results obtained with this circuit, 

Testing the Set which was connected up a per 
diagram. 

The set may be tested upon tle J 
All the B.B.. stations come in 

transmission of the local broad- I 

- with remarkable strength, with the 
casting station by joining the exception of 51T and 5WA. The 
aerial to A1, earth to E, and insert- new Brussels station also comes in 
ing a No. 25 coil in the socket L1. quite well. 

Fig. 6-Another view of the back of th panel, showing the wiring.. 

mahogany, and should present no 
difficulty to the careful worker. 
1f desired, the cabinet may be 
purchased readr made: 

The panel is securel to 'the 
cabinet by four screws, two in 
each of the shorter sides. 

Çoils and Valve 

For the i,600m. wave a No. 150 
coil will probably be required in 

must he used. Keep the reaction 
coil well away from L2 until 
signals are ,heard, ahen the coup- 
ling may be sl{ghtlr tightened, 
retuning on the variometer and 
condenser. If this does not result 
in an increase of signal strength, 
the leads to L3 may be. reversed 
and the process repeated. Do not 
couple the coils too- .closely, or 
radiation will take place from the. 
aerial, causing interference to near- 

in other station's being brought ur; 
The set should receive the new 
.x,600 metre. station . very well. 
throughout Greaf Britain. 

In general, the results are above 
the average for single valve 
straight circuit, 
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Name \4 
Adtt. of STERUNG TELEPHONE & EOECTR!C Co., Ltd lathes, with details of 

Mane! actu,ers of Teiephonej and Radio Appatages, c(c. Oaet Address 
- 2tO2l2 TOTTENHAM COURT ROAD LONDON, W.i 
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Make it yourself! 
-half the fun in Wireless is gone 

if you buy everything complete 
Winding cois, turning up formers, plugs, knobs-a hundred - 

and one jobs, drilling, slotting, boring, screw.cutting-all may 
be done well and cheaply on the Drummond. A contact stud 
-or a bush for your car-make it yourself, and pay for the 
athe with the money you save. 

DRUMMOND Bros. Ltd., 
-Post this Coupon- -. -- - - - - - - - - - - - - - -. - 

In Brown Floral design .. £5 : 17: 6 
In Black and Gold Floral design .. £6 : O : O 

In Black Matt finish vith Orierital 
design .. .. £9: 9:0 

''the STLBNG AU DWOX' 
ALoud Speaker 
Hear it àt youì dealer's 

sr: * 

-- - a 

t ni 

The DRUMMOND 4-in. Multi-purpose Lathe. 

amplification used. In the brown floral design 
the Sterling "Audivox' completely satisfies those 
who- appreciate that a loud speóer can be 
unfailingly perfect in reproduction and artistic 
at the same time. Test the Sterling-" Audivox" 
before you buy. Your dealer will willingly 
demonstrate its powers. Hear it to-day. One 
of the Wondèrs of Radio? You'll say it is! 

This loud speaker is supplied in two resistances- - 
120 and 2000 ohms-and in four finishes as 
follows :- - - 

- In Black Enamel .. .. .. £5 : 15 0 

3f you have a direct current lighting or çower circuit,o any voltage. 
- al! you need to charge your own accumulators at home is the 

,c.._ TJLINKI-N.'..« 
(Prov. Pat. No. 5002/23) . 

THE D.C. HOME BATTERY-CHARGER ..... 
which charges yoIr accumulator free of cost whenever you are using 
electricity for lighting or heating purposes. . . 

Requires no 'attntion and cannot . go wrong. 
' r 

, AUTOMATIC IN ACTION -f - 
. NO NOISE Y.' 

- PRACTICALLY EVERLASTING - 

For Direct Current only. - -i - 

Price £2 - 2 -_O completa. 

Carriage Free 

(Dept. M.6}, 

4' 'v' 
I 

71, Fleet Street, London, E.C. 4. 

J . - ll Agents wanted. 

) 

Où eof the. 
Woñdèrs of Radio 
The Sterling "Audivox" Loud Speaker. Good 
to hear and good to look upon. Full in tone 
yet mellow; ample in volume yet distortionless. 
It performs its pleasant duty of entertaining just 
as effectively outdoors as indoors. Its volume 
is limited only by the amount of low frequency 

July, 1924 
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HOME 
cCUMULTO 

FREE OF SLL COST 
Cut out the continual weekly expense of having yaur accumulators - 

charged. Eliminate the annoyance of being left with accumulators run - 

down lust when you want them most and the trouble of carryiflg them 
to the nearest garage for re-charging. 

L Do away with all; this NOW, by charging your own accumulators 
et home and absolutely without Cost. - - 

MODERN WIRELESS 

iu!t the Senriing Ehibir-Pduce of Engineering, 

- T-- 
4vawn 15, British Empire EslsbiGun. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


___-IIt 
li 

- 

- - 
. 

THE FORMO-DENSOR 
wiru INTEGRAL VERNIER, 
SINGi.E KNOB cOXTROL by 

entirely new principle. 
rj F 10/6:: 

.0005 ¡iF . 9/3 

.0003 ¡iF - 8/6 
LOWEST MINiMUM CAPACITY. 
Overall dimensions utorier pane-J, 
.001, 31 fILs .0005, skin. .0003, 'lIn. 

EFFICIENCY. THIS CONDENSER OF SURPASSING MERIT 

REPRESENTS THE GREATEST ADVANCE YET MADE IN CON. 

DENSER DESIGN AND IS A PERFECT ENGINEERING JOB. 
The VANES are grooved in order to increase the area, and reduce the bulk of the 

instrument as a result. T1 .00zaF has only vanes, instead of the usual 57 and the 
overall length under panel is only 3 inches. 

The GROOVING imparts great rigidity to the vanes, eliminating ail risk cf buckling; 
consequently close spcng càn be made more safely than with any other condenscr. 

There are NO SPACING WASHERS in the stationary vanes, cups of special design 
being formed on the vanes, which interlock, rendenng the spacing absolutely accurate, 
which is impossible in ordinary condensers. 

THE LNTEGRAL VERNiER is the most original, effective-, and if 
impleto crperate yet introduced, and onieknob.controls both the Vernier. - 

asid Main Vanes. 4 slight doisnward pressure brings the Vernierinto use. , 
THE BEARIN{Saref special design, and the adjustmentis mecfiani- '.ff- " callypertect. . 

TIlE RNI) PLATES are of special non-ionducting composition, . 

being much superIor to the usual metal end-plates, fitted for cheapness. (' 

FORMO TRANSFORMERS have taHished them- 
selves as being second to none in Quality, Performance 
and Price. 

We are daily .veeeiving testboonials from discrimi- 
nating esperimr-nters, who, after comparative tesi. 
unanimoosly adopt FORMO TRANSFORMERS. 

No effort is spared to make them the best obtain- 

- 

- 
stile, while the large salee and -the Company's issell- 
ecuipped works result in lower prices than anyother 
high-class TRANSFORME R. 

A-Ratio i-z C-Raltio I-4 . 

B-Ratio x-i D-Ratio I-5 
Also r-ra for the new High-Tensionless Circuits.. 

- . - TilE FORMO COMPaNY 
IARTHIJR PREEN & CO., LTD.1. 

- CThes & Works: 22 CRICKLEWOOD LANE, ILW.2. - - 

'Plume 5J87 HAMPSTESD. 

-h 
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Head Office: 12, 13, 14, GT. QUEEN STREET; KINGSWAY. W.C2 

'Phone Gerrard 575-6. 'Grams: Zywateseng, Westeent. 
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Bournemouth. 'Phone; Bournemouth 3573 Raleigh St., Plymouth. 'Phone; Plynmuth 2481. 
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IiIilIllhIIiiIlIIII111II7LIY 1'4O'f I1NS'I'LI.. " 1'IICIOS'11S " 
AND HAVE MICROMETER FILAMENT CONTROL FROM ZERO TO 200 OHMS 

Suitable for any Valve using either Accumulator or 
Dry Battery. 

WHATEVER Valves you are uring, th 
MICROSTAT is the finest form of lulameii t 
control you can possess, and will beyond qustion 

IMPROVE YOUR RECEPTION. 
It functions on the carbon powder principle.. 
and is absolutely Silent in Operation. Perfect . 

micrometer variation is obtained with ease by 
one knob. A special spring prevents any . 

possibility .of "packing." Th .new model 
provides for one-hole fixing and screw termm als.- 
Under panel space only i inch. . 

The MICROSTAT is a master patent-Beware 
-. - 

of various imitations. List Price 2/9 . r 

If your local dealer does not stock, send us 1is name 
and address on a postcard, and we will send him the 
MICROSTAT marked with your nasne. - 
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position of the rheostat and the 
telephones should be noted. Pro- 
vided a good quality transformer is 
used, this circuit will give no trouble 
whatever. As regards the batteries 
to use, if bright emitters ari to be 
employed, the best voltage- to use is 
a 6-volt, accumulator, and the 
capacity of the accumulator should 
not be less than 30 ampere hours 
(this is often the " lighting "capaçity 

arrangements, because different 
aerials vary so much that, while one 
coil might be necessary on one aerial, 
a larger or smaller coil might be 
ñecessary on another to give a given 
station. The use of a constant 
aerial tuning condenser eliminates 
these differences, and it is possil5le 
to state that a No. 50 plug-rn coil 
may be used to cover a wavelength 
range of about 300 to 500 metres On 

'59 

-. An H.F. Circuit 

Fig, is a very simple high- 
frequency amplifier circuit, which 
may be tried after, say, Fig. 3. In 
this casé' a tuned anode circuit 
L, C, is connected- in the anode 
circuit of the valve, a crystal detector 
and telephones being connected 
across this circuit. The circuit L, 
C,, of course, is tuned to the saine 

The Method 

Probably the best way of dealing 
with thé rn'attér is to lay out the 
circuit, and tó have a few flotes under 
each one. A few general remarks, 
however, may be made which will 
guide the beginner as to which 
ciréuits he niay use with confidence. 

'Fig. i is probably one of the best 
circuits for the absolute novice to 
.try out. The valve now is used' as a 
low-frequency amplifier or note 
amplifier, an intervalve transformer 
T1 T2 being used. The primary 
T.1 is connected in place of the 
telephones in the crystal receiver, 
and the secondary T2 is connected 
in the grid circuit of the valve. The 

out. The condenser C1 is what I 
have termed the "constant aerial 
tuning condenser. It has a capacity 
of 0.0001 iF (SF, of course, is the 
recognised symbol for microfarad, a 
unit of capacity). The object of this 
condenser in all the different circuits 
is to. enable one to specify. what coils 
to use for special purposes. For 

'exampl, when sucha condenser is 
- used in the aerial circuit, and the 

inductance L is shunted by a variable 
condenser C, of 0.0005 F capacity, 
it. is possible to specify what par- 
'ticular coil will cover a given range 
of wavelengths independently of 
the particular aerial employed. This 
is a great convenience, and is not 
possible with ordinary tuning 

frequently result in no increase in 
signal strength,'F'eveii "ï decrase, 
unless retuning is carried out. -, 

Cpacity Coupling 

Fig. 4 is also a reaction receiver, 
the reaction this time being obtained 
through what is known as "capacity 
coupling," the grid and 'anqde form- 
ing a small condenser which serves 
to pass some of the amplified currents 
from the anode circuit back to the 
grid circuh. The variometer in the 
anode circuit should be of à large 
type suitablé for this purpose. Th 
circuit is in very common use in 
America, but I cannot recommend 
it very strongly for general use, 

because few remain sjngle 
valve users for more than three 
months. The desire to add another 
valve and open up perhaps four 
times as many circuits is so great 
that the new comer to the valve world 
soon deserts the ranks of the " one- 
valvers." The reason is probably 
that the only additional apparatus 
reduired is the valve itself, and, of 
course, a rheostat and holder. The 

-same batteries, telephones, etc., all 
suffice, and although a low-frequency 
transformer is also 'usually added, 
yet thire aie, ¡ vèry large number of 
circuits in which1two valves may be 
used without -any .irìtervalve trans- 
forIner- at áll-.-. - 

I propose toUeaÇ afj,resent, with 
single valve :cïrcuits, and these will - 
be of interest, -not only - to the man 
with one valve, .but also to those 
possessing two valves, because each 
and every circuit given in this article 
may be follo,ed by a low-frequency 
amplifier valve to increase the signal 
strength. The method of doing. 
this is explained later, 

which is only one-half of the lighting 
capacity of an accumulator). A smaller 
capacity accumulator will,- of course, 
work for a one-valve set, but as 
you are sure to be requiring more 
valves later, this size should do very 
well, although any reader who can 
afford it would -do still better to 
buy an accumulator having a capacity 
of 50 or. 6o ampere hours, or even 
higher. The telephone receivers 
should be of high resistance, e.g., 
2,000 ohms, or upwards. The valve 
may be any of the well-known makes 

- now on- the market; they are all 
very much alike. If a dull emitter 
valve is employed, a smaller accumu- 
lator may -be . used, and the size of 
the filament battery, will . depend 
upon thevoltage of the välve, This 
varies from i volt to 5 vòlts, so that 
on the whqle, for gençral purposes, 
it is fobably bést to stick to a 6- 
volt accumulator. 

Another Good Circuit 
- 

- The ¿ircuit given in Fig. 2 is 
probably the next best circuit to try 

over 420 metres it may be 'round 
that better signals are obtained by 
using a No. 75 plug-in coil, instead 
of a No. 5b. These coils will give 
the ranges stated with a 0.0005 pF 
condenser' in parallel -on any aerial, 
and the data may be applied to 
any of the circuits, almost, given in 
this article. It may certainly be 
used in çonnection with any circuit 
using constant aerial tuning. 

Use of Reaction 
- Fig, 3 shows the ure of reaction, - 

and this is a circuit which the 
beginner hould feel quite at home - 

with. He should try reversing the 
leads to the cóil L2, and avôid coup- 
ling the coil L2 too closely to L,, 
which would otherwise result in self- -. 
oscillation, Signal strength should 

- of course, incf'ease as L2is brôught 
closer to L1, but the condenser C, 
should be varied. It is important 
for the beginner to remember that 
whenever he varies the reaction he 

- should also retune. Merely in- 
creasing the reaction will very -. 

SINGLE VALVE. -CIRCUITS 
HOW TO GET THE BEST RESULTS WITH SIMPLE APPARATU. 

By JOHN. SCOTT-TAGGART, F.Inst.P., A.M.I.E.E. I 
An article of great importance to every beginner. : 1- 

-: 

S - 

THE single valve user is rather and is to be distinguished from what all aerials, although when the statiofl 
apt to be neglected, perháps. is called the ignition" capacity, to be received has a \vaveléngth of 
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Fig. 7.-A high.ftequency amplifying circuit, im- Fig. 8.-A reaction circuit which ía very selective 
proved by the addition of reaction. This will owing to the manner of coupling the aerial to the 

- -increase the sensitiveness considerably. - grid circuit. 

- 160 

Fig. 5.-An extremely, simple high-frequency ampli. - Fig. 6.-A modification of the Fig. 5 circuit, '. lying circuit which will increase range of recept iOn. using a high-frequency transformer for the coupling. 

. 

--- 

c 
/ 

L2 

C2 V, 

'r 
- Ii, 

Li 

, 

11111' 1RIII- cL 'L_ 

Fig. 3.-A circuit utilising reaction. It is Ver)' F 4.-Another form of reaction receivcr, this simple to ase, 6ut if not carefully handled wil 
time using capacity coupling. radiate badly. - 

/aT 

 ¡g. 1.-One of the best circuits for the absolute 
novice. The valve is used as a low-frequency 

amplifier. - 

(3 f\ 
LLi r; 

I?2 - 

E - - - - 
ilUitIFiiI 

Fig. 2.-Thenext best to try. This-circuit 
incorporates Constant aerial- tuning. 

¡ 
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Telephone Museum 8566. 

In. replying to advertisers1 use COUPON on last page 

Wholesale only. 

iGi 

Good dealers stock them. If you cannot '1-. 
buy them locally order direct from 

Bowyer-Lowe Co., Ltd., 

WORTH. ¡ 

Its price is the lowest at which such a Transformer can 
be produced. . . . ¡fis a real instrument, and is recom- 
mended by the highest authorities. . . . Most high.. 

- grade Dealers carry stocks. - - 

PRICE ..' .. . . .. 
23/6 

WOODHALL 
Guaranteed Components 
As/s your ll'ireless Dealer for She,.:. ¡n case of djffiCUUv scud P.O. direct, giving name 
of your Dealer. ¡Ve puy poviage. Dealers should specify I Voodha li-Wireless in 

ordering from their ,iaial Factors or lVlsolcsslers. 

The Woodhall-Wireless Mfg. Co. 
55, Cardington Street, Euston, N.W.1 

In Wavelength Range Selectivity. Volume 
the flowi'er-Lowe Sivare Law Con- 
denser is supreme. Losses have been 
rejucect to such a minute amount 
that the capacity ratio of every type 
is astonishingly high; so high that 
for inat portabe sets a smaller 
Sivare Law Condenser will give 
the same wavelength range as a 
larger one of tice ordinary kind. 
In the Sivare Law Condenser of 
the .oaa type the capacity ratio 
is e4ual to i50 to T. 

Conseiuently these Condensers 
yield greater voluins and range as 
weU as the obre obvious adeantages 
of ease in tuning, especially H.F. 
stages, and simplicity of calibration. 
Far the esactng reluireinents of 
the lata;t circuits no ordinary 

condenser will give results approach 
Ing those attaiaable with the 
Bowyer.Lowe Square Law type. 
Builders of The Super Heterodyne, 
Reinartz All-wave and Reflex 
Circuits scull find their tuning 
tremendously simplified by the in- 
stallation of these condensers. 
Calibration Charts and Drilling 
Template arc supplied with every 
one. 

You, owe it to yourself to obtaiii 
at once full particulars of these 
supreme condenoers. A postcard 
will bring all the Information you 
need. Welts at once while th 
matter is before you. Drop us a 

line NOW. 

market. 

It passà f'our rigorous tests the windings are first 
tested for 'continuity and resistance; each bobbin 
then undergoes a full test on actual broadcast trans- 
mission,, which is repeated after complete assembly; 

- '- then the actual resistance between windings and 
- between windings and frame is measured on special 

- apparatus, and each Transformer finally" passed out 
by experts ..... And any that do not come up 
io cur very high standards at each of these 
tests are rejecied.. ' - 

You may be making a 
simple Crystal Set or a 
Transatlantic Receiver; in 
either case, by using Bow- 
yer-Lowe Square Law Con- 
densers you will increase 
the efficiency and interest 
of your production. 
Your set will be more 
selective on account of 
low losses, while wave- 
lengths will be separated 
evenly throughout the 
scale; there will be NO 
crowding at the lower end 

òf the scale, NO difficulty 
in tuning, NO uncertainty 
in calibrating your in- 
strument. 
Receivers you have already 
made as well as those in 
course of construction can 
be given far higher effi- 
ciency by using Bowyer- 
Lowe Square Law Conden- 
sers. Substitution presents 
no difficulty because these 
condensers are exactly the 
saine size as the ordinary 
type. 

Parasitic noise is eliminated by " cushioning." Much 
of the hissing, grating noise common to inferior trans- 
foriners is due io actual mechanical vibration of the 
windings. The many thousands of turns of Wire in the 

WOODHALL No. I are cushioned by simultane- 
ously-wound fine silk. 

High primary impedance is responsible for the big 

amplification factor of this Transformer : do not be 
misled by high ratios often claimed. Although 
its turn-ratio is only I 28. it accomplishes more in 
pure-toned amplification than any other on the 

The difference is-- 
all the difference 

-Woodhall Number One. 

JT 
is conventional in appearance, but unique 

in what it accomplishes. Put a "WOOD- 
HALL. No. I " in your S.T.100 set and hear 

the "broadcast" come 

'I 
through in full volame 
-distortionless, mellow, 
and doing full justice to 
every pitch from the 
nightingale's note to the 
deepest bass chord. 
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The 

AMPLION 1 
JUNIOR 

with Floating Diaphram 

27/6 

'prì 

- t - - -. 

The AMPLION 
-. JUNIOR 
DE LUXE 
with Floating Diaphrain 

2:2:O 

ce. Pec/ucons 
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HESE models incorporate the latest develop- i 

ments in Loud Speaker construction. . . 
f Colourable imitations of the above oÈiginal 

designs having been placed upon the market. . but 
without the patented features exclusive to the 
Amplion and essential to Loud, Clear and truly 
Natural reproduction . . the HoUse of Graham has 
decided to protect the public by marketing genuine 
Amplion models at these greatly reduced prices. 

4s, ALFRED GRAHAM & COMPANY 
7e?ephoe (E. A. GRAHAJ4 

Sydendam 282012 
'° "f 

St. Andrew s Works, Croftn Park Savile Row, 
Wi., and 8; High 

Catgreondn.' LONDON, 5E. 4. - St,C1apham,S.W. 

A 

- 
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Fig. 15.-À modfrcation of the Fig. 14 circuit,' -_______________________________ 
using a different method of feeding back the energy - Fig. 16.-A similar circuit using a tuned anode 

to the grid circuit. coil in place of the high frequency transformer. 

Fig. '13.-An interesting circuit similar to that oí 
Fig. 12 but with capacity reaction. 

Fig. 14.-A very stable reflex circuit giving 
powerful signals. 

- f 
'.4 
ft 

Fig. Il.-Capacity reaction with a circuit similar to 
that of Fig.8. Fig. 12.-A .iery selective circuit of considerable 

experimental value. 

Fig. 9.-A modiFikation of Fig. 8 circuit which 
- is also very seIective.... 

Fig. 10.-A peculiar but interesting reaction circuit 
which can be used with a slider coil. 

July, 1924 MODERN WIRELESS 
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which however will not be found special circuits (Co,i(znued on 167 

I 64 

example, the most useful for broad- 
- casting would be one.coveting from 

300 metres to about 6o or 600 

metres, with a o.00o3 pF variable 
condenser. 

While also using high-frequency 
amplification, the benefits of reaction 
may also be enjoyed by coupling 
the anode inductance to the grid 
coil, as shown in Fig. 7. Here 
again it is important to re-tune both 
variable condensers when an adjust- 
ment of reaction is made. It is 
also important to try reversing the 
reaction coil, because frequently a 
redction effect is obtainable which- 
ever way the anode coi! is connected, 
the reason being due to the capacity 

- - coupling through the valve being 
greater 'than the inductive reverse 
reaction which may be taking place. 

Fig. 8 is a very selective circuit, 

connection being, say, 15. 1 appings 
at I, 

, 
io and 55 may be taken. 

-The number of turns of inductance 
above the earth connection will vary 
according to the wavelength range, 
but about 70 turns will usually cover 
the B.B.C. stations, the condenser 
C1 having a maximum capacity of 
o.00o5 jF. 

Fig. 9 shows a modification of 
this circuit, in which the aerial coil 
consists of about io turns wound 
directly over the secondary coil L2. 
The advantage of both these circuits 
is that different aerials produce 
practically no effect on the adjust- 
ments of the variable condenser C1. 
The effect is, therefore, very similar 
to constant aerial tuning, except 
that plug-in coils cannot be used 
conveniently. I would not advise-' 
the absolute beginner to try these 

the circuit-L1 C1, not by magnetic 
coupling, but by -capacity coupling 
provided by the variable condenser, 
C2. The size of this will vary with 
individual cases, but will usually be 
quite small, say, 0.0002 zF. The 
inductance L may be a No. ao 
plug-in coil ; this is a useful size 
for all choke coil purposes fot 
broadcast reception. 

Fig. 52 is a very selective circuit 
which is of considerable experi- 
mental interest. The potentials' 
established across the capacity across 
grid and filament are applied to' 
the grid, the valve, of course, acting 
also as a detector. Reaction -is 
introduced into the aerial circuit by 
coupling L2 to L1. The con'!ensers 
C2 and 'C3 may have a maximum 
value Qf o.0005 tiF. This is not a 

, 

E 
ßj 

j 
Fig. 19.-Another reflex circuit in which reaction 

is employed. 

wavlength as the incoming signals. 
Fig. 6 is a modification of Fig. 5, a 
transformer L2 L3 being used. The 
secondary L3 is tuned by means 
of the condenser C2, which will 
usually be of 0.0003 F capacity. The 
high-frequency transformer L2 L3 
may be made, but the most efficient 
types are best purchased from a 
reliable firm. The transformers are 
sold to cover a certain range; for 

Fig. 20.-, The method of adding low frequency 
valves is shown here. 

to give any better results than the 
circuit in Fig. . It will be seen 
that the inductance has the earth 
tapping taken where illustrated, while 
the aerial is connected to a point 
which may be variable on an exten- 
sion of the coil L1. The coil L1 and 
its extension may all be wound on a 
single cardboard tube of, say, 31 

inches diameter, the number of 
turns overlapping beyond the earth 

- Fig. rc shows another circuit 
which may be used with an induct- 
ance coil having two sliders. The 
circuit is rather tri:ky to work, but 
it is interesting because it shows 
another example of introducing re-e 
action into a receiving circuit. 

Fig. ii shows still another method 
of obtaining the same effect. This 
circuit is very similar to Fig. 8,. but. 
this time reaction is introduced Vinto 

Fig. 17.-A reflex arrangement in which a 
transformer is included in the aerial circuit. 

Fig. 18. - The previous circuit mojified to give 
reaction effects. 

HT+ 

I 

r 
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Thousands of experlmentalists and 
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the MYERS-their use 
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saving of panel space. 
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VALVE ENERGY 
Constructors whose. rceiving stations are removo3 outside the "Safety " range 
of any particular number ot valves perforce find solutioO to weak reception in the 
addition et another valve. - 

Herethe magic energy of the MYERS finds its eleaseit. By reason st its scieatiTlc 
Construction--the grid and anode leads are brought out at opposite ends-the 
MYERS is pry-eminent where weak initial signal strength s encountered. 

Absorbing nose at the precious inputenergy because 05 low impedance, possessing 
none of the inter-electrode capacity present in ordinary valves with bunched leads,.. 
and being perfectly vacuumed, the entire electron stream vitally essential for pro- 
ducing high amplification-therefOre reaches the anode. 

Those factors--present to this useful degree only in the MYERS - is why you 
should fit MYERS-the valve with magic energy. 
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Universal. 12/6 - 4 volts 6 amp. Printed instructions for operating the 
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Apart from its remarkable 
output energy the MYERS 
possesses ars equal measure 
of sensitiveness to control. 
Employed in the l-1 F. stage 
this property becomey em- 
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proclaims the superiority of 
the MYERS over - any 
ordinary valve. 
For such work the "tuning- 
in" -of Inis5uut Telephony 
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MYERS to the varying 
Initial signal- strengths of 
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best advised to fit MYERS 
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is employed. This tizne the method 
The Fig. 5 arrangement in grap) Lic Form - of feeding back the low-frequency 

i6 

noticeable. 
Fig. i8 shows the Fig. 17 arrange- 

ment with the anode coil coupled 
back to the grid coil to produce a 
reaction effect. This circuit is a 
very good one, and resembles the 
first valve of the S.T,ioo circuit. 
A roo,000 ohms resistance may be 
connected across the grid of the J 

valve and the positive terminal of 
the accumulator if there is a tendency 
for a .low-frequency buzz to be set 
up. There will always be a tendency 
for this whenever reaction is applied, 
so -That care should be taken not to 
increase the reaction too much. 

Fig. ig shows another circuit in 
which a reflex reaction arrangement 

reaction in this çircuit is given, and j n. T 
L T 

© 
this is probably just as well in the E 1 

case of beginners. In these reflex -- 
- 

circuits it is usually desirable to 

connect -the O.S. terminals of the How to joui ap the Fig. 3 circuit. 
step-up transformers so that the O.S. 
terminal is nearest the grid. The 
connecûoni to the primary maTy be 
reversed to find out yhich way gi'.res 
the best results. A fixed high- 
frequency transformer L2 L3 is used, 
and a condenser-C -having a maxi- 

length range desired (see remarks 
above). 

Fig. 55 shows a modification of 
the circuit - in which a differetit 
method of feeding the low-frequency 
currents back into the grid circuit is 

writer and may be applied to all 
kinds of dual circuits. In all cases 
the telephones may be connected 
next to the anode of the valve, 
although this is not recommended. 
It may, however, be tried in certain 
cases, and has been known to improve 
results whenatendency to buzz was 

j D, pass through the primary of T1 

- - 
The Fi. i circwt in pictorial forni. and so introducçd into the grid 

- - - - . 
- circuit of the valve via T2. The 

- choke coil L3 is used as before, 
- -: Cco }zzuedfioi j) - mum capacity of 0.0003 - F is A simpler arrangement than this, 

standard circuit, but will be f 
employed across L3 for tuning using a tuned anode circuit, is illus- 
purposes2- -It is important to see trated in Fig. 17. The introduc- interest to the expermentalist. 

- -' that the transformer- L L3 is of tiónof the iron core transformer into 
- Fig. 13-is asomewhat similar-sort 
of circuit, but this time reaction is 

suitable size to cöver the wave- the aerial circuit was made by the 

introduce'd into the aerial circuit by ìE - 

means of a variable condenser C3, a 
choke coil L;2 consisting of a N. 250 R . Y, . - - 

plug-in coiI being employed. - - p 
Coming now to reflex circuits, the L.j ri1 O 

rrangement of Fig. ¡4 may be - C3 
recommended for giving really stable . - ______ _______ 
results, This circuit is equivalent 

JJ7l7 t I C4 I 

to one stag of high-frequency S 
I j)... 

amplification,detection, and a stage - -, L1 L2 
J. 

of low-frequency amplification. The '2 / I 

result is, therefore, equivalent to the 
use of a couple of valves and a crystal - 

i -. 

detector. No means of providing I . - - 

the transformer T2 is ccnn:ctei 
across grid and filament, a cloe cDil - L4 being connectedin the pcsitioi 
shown, this thoke coil con- 

© sisting of, say, a No. 250 coil. A fixed 
condenser C3, having a capacity o 
0.0003 F, is connected where 

TEL shown. 
Fig. x6 is another arrangement 

using a single valve as a dual circuit, 
this time the anode circuit con 
taming a timed circuit L! C4 tuned 
to the incoming wavelength. The 
magnified oscillations in this circuit J are rectified by the crystal detector 

July 1924 MODERN WIRELESS 
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I . 

S::-.; - - - 
respectfully, 

I ---1 - 
---ç - -- - 

ERNEST TOPPER. . 

The Fig. 18 circuid hs proved a favouZt with many. 
Mjle End, E, . - 

- --- -i68- . .... ..- . - 

re connected to the primary T1 of 
the step-up intervalve transformer 
T1 T2, the secondary of which is in 

L .'- 
How to join up the Fig. 17 circuit. 

with your Four-Valve Family 
Receiver." 

The first night I tried the set I 
received Birmingham and Aber- 
deen, using only an indoor aerial. 
The local station came through 
With such power, quite loud enough 

. to fill a medium-sized hall. The 
following night I received Glasgow, 
although there was- much inter- 
ference by Morse. 

The quality and tañe of the 
results of the set are quite remark- 
able, exceeding all the results 

- obtained from other circuits. I 
think this is very good, considering 
that only an indoor aerial is used. - 

. Thanking the MODERN WIRELESS 
for all the information I have 
received through its pages, -Yours 

j J 

The Fig. 14 circuit works out quite simply. 

_j- 
¿urrnts is similar to that-ilhu&(ed 
inFi.i6. 

Adding L.F. Amplifiers 
A single valve low-frequency C1 J 

amplifier may be .added to almost . - 

any of -these circuits without any j 

trouble being eprienced. 'This, of .---- - 

course, will result in ïsìderabie _______ 

iiicrease. in signal strength,1 and a L L / i f 
loud-speaker should be easilyworked i 

by means of two valves with most 
' ,. ' 

of these circuits up to io miles from 
a broadcast station, and sometimes 
as much as 30 miles. The method 
cf doing this is illustrated in Fig. ao. 

- 

The terminals A.B. represent the T, - T2 L 

telephone terminals which, in most - 

cases, will be shunted by a fixed L /5. - 
condenser already existing in a single /. 
valve circuit. These terminals A.B.- IE I 

The Fóùr Valve Family Set. 
To the -Editor of MoDERN WIRELESS. 

SIR,-YOU niay be interested 
to know the results I have obtaned 

-::i--j 

w 
P 

- 

L 

I - 
The O.S. terminal of T, should be 

r--------- connected to the grid of this second 
L. - V, 

I 

valve V,. The rheostat R, is con- 
Ci 

G - nected.in the position shown, and 
the two filament connections,-L.T. 

[ . and+L.T.,go to the same accumu- 
. 

- lator that feeds the first valve. 
- - . 

L2 ------ - Wherè-j- H,T. is marked on the 

L, . 
er1ldoith1h tension 

O ' -' battery. The telephones, of course, 
may be replaced by a loud speaker. 

os, 
O TEL O Pictorial circuits are given of the 

. . . . - möre ixnportatit arrangements shown 

- T T, 
Cs here for the benefit of the beginner 

p - who finds some difficulty, at first, in 
-. . - following the circuit diagrams. 

E 15 
_;. 

. +L.r-o -I1.T.+ ............. 
T-- 

- 

,,.., 
-- 

I; 
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British máde and fully covered by the POLAR GUARANTEE of reliability. 
Provisionally protected undér the Patents and Designs Act. 

The Universal Coil Hòller is obtanahIe of all Pölar Stockists or direct 

Unmounted, 10/6 Mounted,: 13/- 

Postage 6d. 

The Polar Universal 2-coil Holder is for those 
who desire the obvious advantage of obtaining 
the widest possible limits of yariation when 
coupling two circuits. 
It consists of two parts-oné fixed and the 
other displaceable in the same plane-or at 
right angles to it, or completely reversed. 
Variety in adjustment is therefore unlimited- 
a decided advantage in rapid experimental work. 

The maxmum possible closeness of coupling 
can also be obtained. The holder will take 
the largest size (No. 1500) of ordinary plug-in 

coi1s, bçth n the lower fixed p1ug-ihich 
is horizontally arranged-and in the moving 

plug; the adjustment is still secure and 
steady with these heavy coils.. There are 

no rubbing or sliding contacts. 

' t 

* and secure wider limits 
of variátion 

- - : 

- ----- 

¡ 

i 

- 

-__* 

* 

I _t:j 
.- 

t 

et. 
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L 

NWERSAL, 2-COIL HOLÒER 
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B)RN in i68, Maule! 'e- _\ 
/ ceived a thorough musical I 

. 
training umide, Zachau, the mf 

Cathedral organist at Halle. 

-TJLjfJ. 
tasi gh, five yea s late?, Z rimas 
died and Handel took his Piare- 
the youngest Cathedral organist 
in Europe. 

No matter whether you are listening to Handel, Bach, Mozart 
or any of the great masters of the past, you cannot obtain - 

the true interpretation of their works b Radio unless you - 

use a Loud Speaker capable of rndering loud and sonorous passages 
as truthfully as delicate airs. 
The ordinary Loud Speaker, for instance, using a flat diaphragm is 
compelled to compromise between extremes of the harmonic scale- 
and, as everyone will appreciate, a compromise can never be entirely 
satisfactory. - 

The il3tOWll,on the other hand, because it uses entirely diflerert - 

principles, is. remarkable for its fidelity of tone. - Its cone-shaped 
aluminium diaphragm-as thin as paper-is anchored at its exact 

- -. centre to a vibrating reed. Thus xtreme sensitiveness is obtained 
with a complete absence of distortion. . - - . 

e 
-s 

Ueit u)&t/ui- 
L OtLt (OtLk1 
-Mui21ocp 
MpotL 

pERHAPS 
you have built a 

Set and you Cannot get 
it to work-don't worry, 

let a Radio Press expert help 
you. Probably you have made 
some little slip in the CirCuit- 
hnaybe you have misread the 
wiringinstruCtions. Allyouneed 
isacopy of 

Pictorial 
Wireless1 

Circuits 
-- By. Ostvald J. Rankin, 

M 0DE RN W I R E L E S july, 1924 

GiTheñ Ad. 964. 
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It is a significant fact that the firt Loud Speaker ever 
' made In this country for .vire1ess use was designed 

- 
- by S.-G. Brown, Ltd., who, simultaneously, originated . - 

the term "Loud Speaker." The experience thus 
gained has culminated in the production of an instru- 

i ment absolutely without equal for purity and volume. 

S. G. BROWN, Ltd., PRlCES 

I ÌlIflII II Type H.1, 21m. higi Victoria Road, 
]Jlljjf 120 ohms . £5 5 0 

N. Acton, w.3. ' 1 2,000 ohms . £5 8 0 
. - 4,000 Ohms . £5 IO O 

Retail: 
- 

D Type H.2, I2i,. high 
19, MOrtimer Street, W.l. 'i 14\ I 120 OhmS' . £2 5 0 
15, Moorflelds, Liverpool: \ 2,')OO £2- 8 C' $ ohms ... 

4,0000hms . £210 O 

SL 

(Rodio Press Series No. 8.) 

This Book contains scores of 
-dlffesent Circuits, each one of 

vhich is shown in pictorial form 
instead of the more technical 
diagrammatic manner. 
Thousands of beginnen have 
bought it and have been able to 
appreciate for the first time how 
easy it is to wire up a Set when / 
the Circuit diagram is under- 
stood. 
No matter which type of Set 
you are building, whether Crystal 

. / 
or multi-valve, and whichever 
type of tuning you will use, 
variometer or plug-in Coils, you 
wilifind a widevarietyot practical 
Circuits shown in a manner even 
the veriest novice can readily 
understand. 
From all Booksellers or / 

se'iI post free 24. estro / 
direct from Publishers. I 

II iL' '- TtS 1UL 
PUBLISHEOS OF AuTeoelTAOiVE wiecliss Lilvealuec 
DEVEREUXCOURT,STRAND.W.C2 
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 iíieaht a coupling whici will give of the second. The coupling extremely small; the efficiency 
resul'Ml âIl wavelengths between valves, of whateyer kind figure fòr a large apparatus may 

- 

'7-I 

a 

aperiodic coupling such as the 
resistance wound, transformer or 
the anode coil made of very fine 
wire a'nd therefore containing a 
resistance sufficient to flatten the 
tuning to some extent. Again, 
what is meant by the words all 
round "? If they are used rather 
loosely and are intended to cover 
no more than the reception of 
broadcast telephony on wave- 
lengths lying between 300-and 500 
metres then, the problem i& fairly 
simple.. But if by all 'round is 

fluctuations, for unlike the tele- 
phones the valve is a potential 
operated device. A glance 'at the' 
grid volts-anode current curve 
of any valve will show in a moment 
that the greater the voltage varia- 
tions impressed upon its grid the 
greater will be the fluctuations 
in its output circuit. Hence the 
ideal coupling will b one capable 
of converting the current changes 
in the plate circuit of the first valve, 
into -the largest, possible voltage 
changes fòr application to the grid 

motor or other piece of apparatus. 
When this is done the transformer 
is under load. Now yQu cannot 
increase the voltage in the second- 
ary without at the same time 
decreasing the amount .f current. 
Let 'us -take the case of a trans- 
formèr with io,000 turns in the 
primary and 40,000 in the secondary 

-.with avery high efficiency. The 
transformer as a matter of fact is 
perhaps one of the most efficient, 
pieces of apparatus that man has 
produced, the losses in. it being 

Fig. 1.-An interesting testa by itself in a single-valve receiver 
- - 

current changes are precisely what. 
therefore likely to be unstable we need, since the telephones are 

'-,, unless most carefully handled to curient operated instruments. But 
-: anyone who does not know a good suppose that we remove the grid- 

deal about the little ways of valves, leak and condenser. The valve 
who i unable to recognise oscil- now becomes a high fi;equency 

- lation when it occurs or to check amplifier .'hose output still takes 
when he does recognise it, and the form of cùrieit fluctuations. 

-: 
who is incapable of building a set If we are to add a further high- 
in such way as to minimise the frequency valve o rectifier we 
effects of unwanted capacitie. must find-some means of converting- . To such a person one would suggest cii?rent changes in the anode 
some kind of aperiodic or semi--. circuit of the first valve into voltage. 

'ALTERNA TOP. - . . - 

Fig: 2.-Principle of the transformer - 

is required there will be a larger -. - 

number of turns in the secondai y, 
the voltage step-up corresponding 
very ftearly to the turn- ratio- - - 

between primary and secòndary. 
A step down is obtained in a 
similar way by having more turns - 

in the primary than in the second- 
ary. We can apply the output 
of the secondary to work by con- - 

necting it to the terminals of a - 

rather upon the circumstancesand little more complicated. - - 
: 

-. . particularly upon the experience - i 
The Transformer . 

- 

of handling multi-valve sets pos- The Purpose of the Coupling - The most obvious form of êou- 
essed by. the user. It will 

obviously be folly to . It may be as vell in the first place ling to fulfil both these purposés 
.reèommend 

anything very sharply tuned and to see what purpose the coupling 
serves in the circuit whatever form 

is what in wireless we cáll the 
transformer, though that name is 

. it may take If we ni.ke up. a probably . in- reality quite a mis-. 
. . T circuit like that shown in Fig. , 

nomer. The raiisformer proper 
- 

C'" 

- 

.: 
coniiecting first of all the tele: is used for hundreds of purposes 

- phones to the terminals A and B in electrical engineering. Its prin- 

-- - V 
) C:. 

and tuning in a very strong signal, ciple is shown diagramniatically - 

and afterwards removing the tele- in Fig. 2. Here we have an alter- 
MA. phones and substituting a milliam- nator connected to a primary coil 

- meter, we shall find, as might be consisting of a given number of 
-- expected, that the voltige changes turns. If a step-up in . 'oltage 

- - upon the grid ¿f the valve produce . - 

variations iñ the anode current 
which will -be registered by the 

8, milliammeter.. The valve . in this 
case is rectifying, andif- it is used 

23iDadcostT'bveIenqAs 
The. Best H.F. Coupling 

ONE is quite often the 
question: What do you 
think is the best high 

frequency coupling for all round 
use? The answer must depend 

from, say, 8o metres to 23,450 (these 
aiSe about the shortest and the 
longest in general use), aiid if it is 
intended to cover the reception of 
spark and CW.- signals s well as 
telephony, then matters beàome a 

it is, has aso a second duty to 
carry out : it must insulate the 
grid of the secQnd valve from the 
high tensiQfl' currents which are 

owin.g in the plate circuit of 
that which prècedes it. 

11 
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therefore be taken as about the 
average figure. The voltage of 
this circuit we do not yet know, 

A statement is made by some 
early writer who is regarded as an 
authority, and those who deal 

I7Z 

frequency. And what is the effect 
upon them of a high or infinite 
impedance ? It prevents the 

i. milliampere at 6o volts given 
by the high tension battery. In 
the secondary of the same trans- 
former the greatest possible flow 
of current will seldom exceed 

microampere. At zero grid volts 
tne grid current of the average hard 
valve under test conditions is 
seldom more than .75 microampere, 
and though V2 has its gridleak 
connected to the positive side of 
the low tension battery, the extra 
resistance introduced is two 
megohms. One microampere may 

to secondary mainly by capacity. 
If this is so the ideal turni ratio in 
either a high or low frequency 
transformer would be i to i, and 
actual tests show that little or 
nothing is gained as regards volume 
by having more turns in the second- 
ary than in the primary, and that 
the i to i transformer gives purer 
reception with less likelihood of 
distortion. In wireless as in so 
many other branches of science 
we suffer greatly from ' accepted 
facts," which are not facts at all. 

Fig. 4.-The effect of introducing 
a tuned circuit. 

But when we tune both L1 C1 and 
L2 C2 to an incoming frequency 
then a very different state of 
affairs occurs. By tuning L2 C2 
we mean that we have so adjusted 
both coil and condenser that the 
impedance of the circuit is now 
infinite to oscillations of a given 
frequency. In place of a steady 
plate current we have now varia- 
tions in the anode circuit at radio 

designers-is that the latter's 
econdary, whether it is used as a 

radio frequency or as an audio 
frequency coupling, is under practi- 
Çally no load at all. 

Primary and Secondary Loads 
- Fig. 3 shows the steady voltages 

and currents in the primary and 
secondary circuits of an average 
t ree valve set consisting of one 
HF, a rectifier and a note mag- 
mfying stage, transformers being 
ised for both high aid low fre- 
quency couplings. In the primary 
of the high frequency transformers 
we have a normal current of about 

ary of any type of wireless trans- 
former is virtually under no load. 
From this t follows that the. 
theories of voltage step-up have 
little or no application to the 
problem. 

Do Transformers Transform? 
This is a controversial point. 

My own opinion is that they do not. 
I hold that the primary of the 
transforther serves to allow the 
plate circuit of the valve to which 
it is connected to be tuned- 
we shall see in a moment what 
follows from this-and that im- 
pulses are transferred from primary 

pole of the high tension battery, 
then to the plate and so back to 
the positive high tension pole. 

-I 

I». 
Fig. 3.-burrents in an average three-valve set. 

èutput of i ampere at 400 volts. 
'ihe action of the transformer 
depends upon the load of the 
secondary. Now the great differ- 
ence between the comiliercial frans- 
former and that used in the wire- 
ltss set-a difference which has not 
been realised by the majority of 

is for all practical purposes nil. A 
practical proof of this may be 
obtained by connecting OS to the 
grid and leaving IS disconnected. 
The set will in many cases function 
almost as vell as if the connection 
betweert IS and LT negative were 
there. Thus we see that the second, 

sharply or broadly. If its resist- 
ance is small the tuning will be 
sharp, but if a resistance is intro- 
duced either by the amount o 
wire employed in the windings or 
by the use of Eureka metal instead 
of copper the tuning at once 
becomes flat. Let us see what 
would be the effect of introducing 
the tunable circuit L2 C2 in Fig. 4. 
So long as no signals are coming in 
it will have no effect upon the 
normal steady plate current which 
will flow as usual from the negative 

per cent in the transformer In the low frequency transformer 
which we are considering then an the application of very high 
input voltage of loo would be plate voltage to V3 in combination 
stepped up to 400 in the secondary. with a negative potential on the 
But at the same time, if the appar- grid cuts down the flow of grid 
atus worked by the secondary current to something very small 
circuit were drawing i ampere of indeed, in fact the figurç of .oi 
current, the primary load would microampere given in the diagram 
be amperes. To put it in another is excessively large for a well 
way, a 4 ampere current at loo adjusted note magnifier, and in 
volts in the primary will give an many circuits the current flowing 

/frfA.50V 

not bother to question the accuracy 
of his views. The thing becOmes.. 
in time a superstition, and super- 
stitions once formed die hard. 
Others which are of the same class 
as the turn ratio myth are the idea 
that the stranded aerial is more 
efficient than one of plain wire 
(actually the only marked advan- 
tage of the former lies in its greater 
strength), that high resistance tele- 
phones must be used with a crystal 
(try for yourself the effect of using 
low resistance receivers on a fairly 
powerful signal) and that a tele- 
phone condenser is essential. 

- . .- 
. What the Primary does 

In the primary é hae a circuit 
containing both inductance and 
capacity, for even if no shunted 
oiidenser fixed or variable is used 

the self capacity of the windings 
is always present. A circuit of 
this kind may be tuned either 
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ARE YOU READY FOR CHEL.MSFORD? 
HAVE YOU GOT THE RIGHT COILS FOR 1,600 METRES? - 

The following IGRANIC Honeycomb Duolateral Coils will be found specially suitable :-- 
AERIAL COIL. TUNED ANODE ÇOIL. REACTION COIL. 

* No. 150 * No. 250 * No. 200 
Price 7, 10 Price 9,- ' Price' 8/8 

All coils are supplied with either plug or gimbal type of mounting. 

YOUR DEALER STOCKS THEM.. . Write for Lists U.7-1 

Manchester : 30, Cross Street. 
Birmingham 7-4, Exchange Buildings. Nov, 

Street. 
Glasgow 50, Wellington Street. 
Cardift: Western Mail Chambers. 

Bradford : s8, Woodview Terrace, Mahningham. 

149, Queen Victoria Street, 
LONDON. 

QGI 
ELECT IC 

Newcastle: 90, Pilgrim Street. 

Concessionnnire for France and Belgium 
L. MESSINESI, 

f25, Aveiue des Champs Elysées, PARIS. 
ç4, Chanssee d'Ixelles, BRUSSELS. 

Works: - 

Elstow Road, BEDFORD. 

I, 
- - I 

- F 

y; 

HIGHER EFFICIENCY. ATTAINABLE 
The introduction of the three intermediate sizes of HONEYCOMB DUOLi\TRAL INDUCTANCE 
COILS, particulars and wavelengths of which are given in the Table below, will be specially welcome 
to those radio enthusiasts who have hitherto experienced difficulty in tuning to certain stations within 
the British Broadcasting wavelengths owing to peculiar aerial characteristics. 

These new coils are additional to our standard range of HONEYCOMB DUOLATRAL INDUCTANCE 
COILS (Nos. 25to 1500) and by affording a greater degree ? overlap when used in conjunction with the 
British Broadcasting coils (Nos. 25 to 75) they enable certain stations to be received 1th less values of 
parallel capacity and consequent increase in efficiency. . 

Coil No. - 

Maximum wavelength (closed circuit) when used 
with condensers. of the values indicated . . 

- 
Price. 

.0003 mfds. .0005 difds. .OÓI mfds. 

30 220 280 -- - 430 - 5/. 
40 . 300 370 550 5/2 
-60 500 640 830 5/4 

://tfOAr,? 

/ ck 
i 
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Advertismnt of Cossor Vaive Co., Ltd., Highbury Grove, London, N.5. GiThen Ad. 985 J 
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This igidity. which is so im- securely anchored in three - ' - - 

Icrtant to constructional engr- ._distinct places. The result 
r.cers, is really ust as important being a Grid of extraordinary 
to VaIve users ii they would only rÇgdity. 
just appreciate afew simple facts. Owing. to this skiiful piece of 
I le (..rid of a Valve is placed miniature engineering, the Cossor 

. fctween the' filament and the Valve is entirely free from micro- 
node to catch a percentage of phonic noises (often so distressing . i,, 

he electron stream. in most when the Loud Speaker is used), 
valves with straight filaments it If, for instance, you should knock 
lrually onsists of a simple spiral your Set when the Valves ae 
of wire. In the Cossor, on the alight, and a banjo-like noise is 

c.her hand,.it is actually built trp -. produced, your Valves are micro- 
cri a special band of nickel and is phonic and you will never obtain 
hcod-shaped, each wire being really pure music.- . - . 

The only remedy is to substitute Cossor Valves-for no 

ther Valve can give the same satisfaction under such 
- 

exacting conditions. 
.... 1IIllIl 14 

- 

tJ5IP - 

Receiver, profeaafonally 
ds.iiimed, at s afloat 
moslerate coat. 
Select the Set you propose 
bsiilding and orsior your 
tnve1oe from your Book- 
seller tO-day. - 

The Series 

No. 1. How to build 
up tise S.T. 100 ....:iío 

No. 2. flow to build 
a "Faintly" Four- 
Valve iteeciver .. 2,6 

No. 3. flow to build 
the ïmi,licity 
Three-Valve Receiver 2'8 

No. 4, How to Ijuild 
hie ' All Concert 
Le Luxe" Receirer 2 6 

Pcslsge 3d 

I- 
sinplifiod 

EI'vQ1opQ Stjsten 

¡N-- 

usefuJ isozi: 
fo SQ?JworI - 

I 
N Capetiwn University there has bern erected a 

vonderful dome-the steetwork for which is shown 
above. High above the city, overlooking the 

harbour catching a glint of the sun, this new building is 

a splendid example of British workmanship overseas. 

Observe the dever way in which perfect rigidity is 

obtained without an ounce of undue weight. For in 

such an erection, the safety of the whole building-and 
may be that of the }ìundred of human beings inside- 
depends in the rigidity end sturdiness of the. hidden 
frame ork. 

¶This is only one of the 
many exclusive advan- 
tages offered by Cossor 
Valves. Any Wireless 
expert will jell you 
thai there are no better 
Valves made. 

Monutac.ured in 
two typ s: 

p. (ForlYe- 
teetor UF. 
use) - - - i 

J.2.(Wiih led 
Top). or tl.}. 12'6 - - - I 

their first Valve Set. 1f 
they are afraid that they 
lack skill, here Is a new 
method which svill certainly 
sniooth out dIfllculties. 
Radio Press have inaugu- 
rated a slinpilfied Envelope 

3sthm Each Envelope 
deals with one Receiving 
Set In the fullest possible 
manner. The instrument 
is shown In large illustra- 
tions taken from various 
angles, and lower views of 
the panel are also Included. 
The instructions for making 
are lucid and comnprebensivç 
and cover every possible 
detail. They are written 
by an expert In such a 
way that even a man who 
has never built up a Set 
before can go ahead with 
every feeling of conlidence. 
Enclosed in the Envelope 
is a fuil-sixed line print of 
the rear of the panel to 
show the actual wiring 
diagram. 
Titis Envelope scheme- 
which i an entirely new 
departure-Is proving to be 
a method whereby anyone 
can build up a first-class 

- - :1 

- 

i---. - - 
-- / 

/ 
- - 

=:: 
_v 

N 

rn,, 

Z. 

tUU±LOOct&L. 

THERE are still plenty 
of Wireless enthusi- 

asts who bave still to build 

0 
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Fig. 6.-Transfer of voltage varia- 
tions by transformer. 

tule would not occur in high fre- 
(juency amplification, but-the prin- 
ciple remains the same. We can 
transfer the voltage fluctuations 
acros5 2 

the grid of the following 
valve by either of the methods 
shown in Figs. 6 and 7. In the first 

covering a large wavelength band. 
When this is done the impedance 
offered by the tuned circuit formed 
by the coil itself and of the self capa- 
city of its windings will not be in- 

finite to any frequency, but it will 
be of a fairly high order to all fre- 
quencies for some distance on either 
side of the optimum wave'ength for 
which the windings are made. lt 

'73 

close on one side or the other of 
ttie wavelength which it is desired 
to receive. At the same time such 
windings have one very great ad- 
vantage indeed, and this is that they 
are much more stable than any 
form of sharply tuned high fre- 
quency coupling. -. - 

(To be continued .) - 

_________ voltages in the anode circuit. A 
V2 î I 

gridleak is necessary whether is 

r !I4 
used as a rectifier or as a second - - 

/ ¶ J_ amplifier, for otherwise the grid 1') 

J 

Will be insulated and we shall be 
- to its to the 

- 
fi3 V unable adjust potential 

S 

: correct working point. 
-- - - --- - 

- 
k,-- 

III S t 

- 
- . 

S 

y2 Aperiodic Windings 
- S- 

'i 

R R2 It is possible to wind either the 
S 

Fig. 7.-Transfer by grid condenser. 
/ j anode inductance or the primary S -- of a transformer so that they be- 

/ -- come aperiodic and respond almost sible with this kind of coupling to 
- 

s equally well :to all frequencies tune out signals which lie fairly 

tuned circuit L2 C2, across the in- 
ductance of which occurs a fail in 
voltage sufficient to keep the current. 
down to 6 milliamperes. A glance at 
the curve will show that the plate 
voltage falls to about 6o. The next 
half cycle on the grid has a negative 
value of the same amount and would 
normally lower the output to 3 
milliamperes. Again, the current is 
kept steady, but this time by a rise 
in voliage to about ioo. We may 
therefore say that the plate voltage 
of the valve works along the line 
XY when signals are coming in. 
The anode current remains unal- 
tered, but voltage fluctuations take 
place across the inductance L2. 

Actually -voltages of such -Inagni- 

Tr 
-6 -4 -2 -O +2 '4 .6 -'8 .10. +12 

- GRID VOLTS 

Fig. 5.-Th;ee curves of a power 
valve. 

matter whether the primary or the 
secondary is tuned, for owing to the- 
very close coupling between the two 
a variable condenser in shunt with 
the secondary will tune the primary. 
In the second the transfer takes place 
by means of the grid condenser, 
which is charged up by the varying 

resistance is not very high it is pos- 
sible to tune it to some extent hy 
placing a very small condenser in 
shunt. Tapped coils of this kind 
are known as anode reactances. 
The main disadvantage of using any 
form of resistance wound coil is, as 
has been said, that there is a loss in 
the degree of amplification obtained 
per stage. The selectivity of the 
set also supers, for as the anode coil 
or the primary of the transformer 
offers a large impedance to a large- 
number of frequencies it is not pos-. 

C/!IL/ . 

.1. 

current passing through L2 from 
chapging. If the circuit contains 
s little resistance that, we -can 
obtain really fine tuning then the 
current changes will be nil; but 
if there is resistance, and so broad 
tuning,, then fluctuations will 
occur though they will be slight. 
The result then of employing a 
tuned çircuit such as L2 C2 is to 
suppress the current changes which 
would otherwise take place owing 
to the voltage fluctuations upon the 
grid .of the valve. A positive im- 
pulse reaches the grid ; the anode 
current tries to rise but is prevented 
from doing so. We can see just 
what takes place by reference to 
the three curves shown in Fig. 5. 
These are actually the curves of a 
power valve, but they will serve 
very well for the purpose. With the 
grid at zero the current passing is 
6 milliamperes at a plate voltage of 
about 80. A positive half cycle with 
a value of 3.8 volts tries to raise the 
plate current to something over o 
milliamperes, but is prevented from 
doing so by the choking effect of the 

the transfer takes place, I believe, by 
capacity from the primary to the 
secondary windings of the trans- 
former. It does not in the least 

. 

WI Al 
WI VA WA I 

V4W1W11 

r_r 
r 

is obvious that since the impedance 
offered is much less than in the case 
of a sharply tuned circuit there will 
be less suppression of current varia- 
tiqns nd therefore smaller voltage 
changes across the windings: For 
this reasän aperiodic forms of coup- 
ling do not give the same amplifi- 
cation per stage a those which are 
capable of being finely tuned. 
Either coils or transformers of this 
kind can be made by using resis- 
tance wireof No. 36 to No. 40 s.w.g. 
The finer the wire used the higher 
will be the resistance andthe \vider 
will be the band of frequencies to 
which the windings will respond. 
well. Though there is no definite 
line of demarcation between aperio- 
dic and semi-aperiodic coils we may 
take it that one w hich for broadcast 
purposes is almost equally efficient 
over the whole band is aperiodic, 
and that one which covers, say, 50 
metres on either side of a given 
point is semi-aperiodic. The semi- 
aperiodic coil with tappings is be- 
coming very popular just now for 
brcicast reception, and as the 
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to be considered as particularly meritorioii 
in view of the fact that a very large and The New "All-concert" Set. 

176 

The two latest additions to the series 
are arousing much interest, and the two 

ones, and no doubt, American stations The No. 4 Envelope Set, the De Luye under favourable conditions. The station 
photographs upon this page Will '° 
doubt be welcomed by t ose who ará 

foral of the famous "Ml-Concert at KDKA, working upon loo metres, was. l4eceiver," it need hardty be said, is also- of course, received by the designer in his 
still considering their construction. The meeting with an enihnainstic recePtl?n preliminary tests at very good strength. 
et described in Radio Press Envelope 

No. 3, the "Simplicity Three-Valve 
Receiver," has been in constant use by - - 
the designer since the date of publication, - - 

and continues to give uniformly excellent 
results with the very mirlinpim of trouble 
i4 oteration. It has been tested for the 
reception of American broadcasting, and 
proved successful on two occasions in 
pibking up at quite good telephone 
strengt thestationatWGY,Schenectady, 
upon un aerial of only quite iqoderate 

' 

sizé, and upon this same aerial no difficulty - 

whatever was experienced in picking up 
J Madrid, Konlgsvusterhausen, the School 

of Posts and Telegraphs, the Petit 
Parisien station, and, of course, Eiffel 
Tower and Radiola, the tatter being 
exceedingly lGud in-the 'pho'nes,,,snd with 

t a little care in adjustment, providing - - 

quite good loud-speaker signs s for mm 
' - 

moderate-sized room. I - a 

This set has also preved particularly 
useful in combination with a simple wave 
trap for receptiOn of - distant stations 

- during the period of working of 2L0, - - 

notwithstanding the very simple nature 
of the tuning arrangements. With the 
type of wave trap described in the - 

envelope (Radio Press Envelope No. 3), 
no dililculty whatever was experienced - 

at a distance of about S miles from 2L0 
- 

in tuning that station right ont and - 

- 
- receiving Bournemouth at very fair 

- - - - lönd-spcaker strength - without the - 

slightest interference whatever, This Is 'u - 

NO doubt one of the gréatest attractions 
of the Iladio Press Envelope system 
to . the constructor is the great 

elaboration of detail posible in the descrip- 
tion and illustration od each set, permitted 
by the space available in. these 
publications. There can be little doubt, 
for example, about the.. arrangement of 
the parts in a set of uhich the constructor 
Is provided with as many as six or seven 
different photographs showing the 
instrument from all sorts of viewpoints, 
while a full-sized bine print of the airing 
and another of the drilling of the panel 
leaves little to chance n the actual 
constructional work. Added to this Is the 
fascination of a special set designed by 
a well-known expert to incorporate hi 
latest ideas. 

high aerial was used: with which the 
jamming from 2L0 is exceedingly severe. 
Further tests have been carried out with 
this receiver upon dilferent aerials and 
with deliberately very inefficient arrange- 
ments as regards the earth connection 
and so forth. Here, again, the mans Of 
the set showed up particularly well, since 
its arrangement of reaction upon the 
aerial circuit enabled very inefficient 
arrangements to be used to qnite -good 
advantage, due care being taken, of course, 
not to cause interferente by radiation. 
With a reasonable amount of care, how- 
ever, this latter consideration need not 
worry the user, since once the risk is 
realised, the set is probably quite as gafe 
as many which are believed, often 
erroneously, to be non-rhdiating. 

moment's notice by the mere turning on 
of theo two switebes. 

Of the handsome appearance of the 
set little need be said, since the 
photograph Is eloquent testimony there- 
to. The reduction in tbe number of 
terminals on the panel produced by the 
enclosure of all the battery terminals inside 
the box, the leads being brought out through 
holes in the back, no doubt contributes 
largely to this fine appearance, as also 
does the symmetrical nature of the lay- 
out, and the provision of the neat valve 
windows. 

Just as with the original "All-Concoct 
Receiver," admirable results -are obtained 
with this et,. and upon any remsonably 
efficient aerial, it may be expected to give 
signals fm-all the B. B.C. stations, and 
also the great majority of the Continental 

1. 

The Two New Envelope Sets 
R. P. Envelope No. 3: The "Simplicity" Three-Valve Set, by G. P. Kendall, B.Sc., 2s. 9d. post free. 
R. P. Envelope No. 4: The "All-Concert de Luxe" Three-Valve Set, by Percy W. Harris,2s. 9d. post free. 

Many who built the original set ars 
reconstructing their Instruments upon 
the lines of the new and re-designed 

- - receiver, and are obtaining even better 
results than before. They are finding 

The "Simplicity" 
that the ease of control of the set has 

__-oe been very much enhanced by the provision 
Receiver. -. - 

- of a series-parallel switch for the aerial 
- tuning condenser, and the change-over 

device from telephones to loud-speaker. 
- 

- This latter, It has also been discovered, 
provides an exceedingly convenient \ uvthod of comparing one loud-speaker 
with another. 

a - The two filament switches are also - 4 - - being greatly appreciated in this set, the 
- function of the left-hand switch visible 

- upon the front of the instrunient being 
to turn out the filament of the high- 
frequency valve, thereby converting the 
receiver into a two-valve set, which has 
Certain very interesting properties as 
regards selectivity. The right-hand 
switch of the pair, of course, turns out 
the other two valves and enables the 
whole set to be switched otY, leaving the 

resistances set to their coect 
w adjustment, so that the set shall be 

ready for putting into operation at a 

MODERN WIRELESS July, 1924. 
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accordance with the OFFICIAL POST OFFICE 
SPECIFICATION "B" and 

GUARANTEED TO CONTAIN 
NO "FILLINGS" or "LOADINGS". 

to increase the weight. 
Therefore PARAGON RADIO QUALITY EBONITE is 
1. The lightest in weight. 

Size of Average weight Average weight ' 
sheet. Paragon, other makes. 

24x24x1 6 lb. 7 lb. I - 
24X24X3/16 41 lb. . 6 lb. 

i.e. 30% more Superficial area'ior the same weight. 

2. Of Guaranteed Quality as it is manufactured to 
Govérnment Specification. 

THE MOST EFFICIENT COILS 
THA T HA VE EVER BEEN PR OD UCED 

Give sharpest tuning and 
maximum signal strength 
by reason of their 
revolutionary design. 
They aré a network of interwoven 

J squares suspended on an ebonite 
- . 

V former; the windings are so sepa- 
» 

rated by air passages that self- 
capacity is practically nil. Their 

NOTE 
HF. resistance is the lowest yet 

SW 
. obtained, due to the angle at which 

MOUNT. 
the successive turns pass each 

ING 
other. A wider range of posi- 
tion is afforded owing to swivel 

- -. mountiur ol the coil Dlur. 

July, 1924 

.20,%CHEAPER. 
PARAGON Ebonite 
is !nanufactured from the pùrest materials only in 

MODERN WIRELESS 

I d1rb' . 

I PLUG-IN COILS 

i n replying lo adverlisers use COUPON on last tage '77 

You do know what you get when it is PARAGON. 
3. ASSURES, because of its purity, 25% inceased machining 

speed without chipping and double life for cutting tools. 
4. The uniform fine grain, dead matt surface of Paragon 

Radio Quality Ebonite is obtained by a secret 
process and is unequalled for its distinctive appearance. 

SHEETS, RODS, TUBES, MOULDINGS. 

TESTED WAND RECOMMENDED r- 
MODERN 

BY 

P A R A (i O N Radrn Quality 
Post Office "B" 

"The 
Bcs Zif ade." 

V Fine grain, dry mate finish, ground edges. 

EACH PANEL in SEALED CARTON 
Stamped "PARAGON." 
"STANDARD SiZES. 

61 X 51 X 3/16 .......... 1/Sd i4 X ¡0x1 ............ 15/- 
4 X 51X1 .............. 2/3d 'o1 X 7X1 ..... .V 4/id 

5 X 6 X 3/IO ........... 2/Sd ia X 6 X ............ lied 
8 X 6 xl ............... 3/3d 22 X xi x j ............ 15/3d 

xo X 8 xl .............. 5/6d x6 X 9X1 ............ 8/- 
¡s X so xl ............... 7/6d 12 X xtxj ............ 8/3d 
14 X Jaxi .............. 10/6 i8 X 6x1 ............ 6/Sd 
¡6 X is X k .............. 121- IZ X S X ......... ..... 6/. 

Modern Wirelèss Pánels Drilled & Engraved from-stock 
High Frequency S.T. 100, 5/9.. Transatlantic V, 5/ 
Efficient Si ngle Valve Receivers, 3 /. Portable Receiver, 8/- 
Selective Crystal Receiver, i /- . De Luxe Amplifier, 6/- 
HighTensionicesReceiver, 36. Single Valve All-Wave 
PRIcE FOR PANELS ONLY see "Standard Sizes." [Set, 3/6. 
Special Panels, similar quality and finish, Cut, Edges Squared and 

.Oespatched same day. jd. per square inch-postage 6d. extra 

Stocked by all reputable Stores. But it must be in Paragon sealed carton. 

PETER CURTIS, LTD., 
34-36, Whitfield Street, London, W.1. 

Telegrams "Paracortex." Telephone: Museuni 8489. 
BIRMINGHAM : 76, Newhall Street. Central 
MANCHESTER.: 3x2, Deanseate. Central 5°9t 

InConjuntion with the PARAGON Rubber Manufacturing 
Co., Ltd., (Wholesale only), Hull. 

- The "Diamond Sunflower" Coils are iade in all sizes from 20 up. 
wards. Coil against coil"Diamond Sunflower" give the best results. 
You have only to try them once, then you will use them always. 

Crystal users are ¿speciaily recommended i/te "Diamond 
Sunßoee'er"coelforreceiringihe newlong u'areLondonSjaiion 
If your dealer is sut of stock lend direct. Tails ot approxi- 
mate wavelengths and full list st prices may be had trsm 

DIAMOND WIRELESS LTD., 
184a, OXFORD STREET, LONDON W.1. 
Near Oxford Cjr,.us. 'Phone: Museum ¡380 

Entrance Gt. Titchfield Street. 
Send for Full Wireless Component Price List. 

ECONOMIC ELEcTRIC 

::!k 
L ¿[I 

R/455. Ill Il 

FOUR-WAYCHANGEOVER . 1 liii lt /IIl/. 

V 

SWITCII,mountedonebonitebase - °" f!IiI1J ' 
3 lin. by2in. by m: Price 4/6 R/ixu. NEW TYPE . 

VALVE HOLDER tLT 
- with exterior switch 14 

connections for easy 'r ' insertion of grid cells, 

V 

etc: 
ce 3J- .: 

'Ç ,,' Buy " RECTARITE," 
I 

the synthetic crystal that 
fi makes Loud Speakers ij 

U talk! . liii] iii .4 

I LOOKOU;! -I!ij 
RJ381. - for the new 

j ij 
ROTARY POTENTIOMETER, "XTRAUDION" 

THE IitMOUS 
suitable for panel mounting, DULL EMITTER 
complete with pointer and TRA D N 

ivorme scale. Resistance 800 VALVE. VALVE 
ohms. Price 8/6 . HE BEST Maximum current con. 

A (\ PAGE RADIO LIST sumption .1 ampere at BRIGHT 
L.,I.I I fully illusträted onevolt. Worksonhalf EMITTER 
' " mailed post free 4d. a volt L.T. without H.T. - 12/6 t 

Head Office: IO, FITZROY Showrooms: Branch and Works: 
SQUARE, LONDON, W.l, I 303, EUSTON RD.,N.W.1. I TWICKENHAM. 
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 Users of the Ethophone y can 
receive the new high-power 

sensitive. The specially shaped gold cat-whisker, controlled by a micrometer 
screw workmg through a ball-joint, is advanced but not rotated when the ebonite 

B.B.C. station, transmitting . knob is turned. Great delicacy of contact can be made and the Detector 
I.6o0 metres, with suitable will not require frequent adjustment, once a "sensitive spot " is found. 

Burndept 'Coils in their sets. The moving parts are enclosed in glass and ebonite, protected from dust - 

These Coils,-one Nô. 150 (6s r 
For tip-top efficiency, use the Burndept Crystal Detector. 

and two No. 300 (8s. each)-. 
can be obtained from all Burn- 

No. 215. For panel mounting, complete with drilling template, 55. ......... 
No. 216. Mounted as shown ready for experimental use, l2s. Ed --. 

dept Agents. The same Coils - - -. 

B U R N D E PT 
- ' .' - 

- . . - Burhdept Ltd., Aldine House, Bedford St.,.Strand, W.C. - 

p 

LWMJMIJCHÀELTD WELL LANE WORKS, EARL sTREL'r, 
IN CONJUNCTION WITh B.IIESKETh LTD SHEFFIELD 

RADIO CORNER, 179, STRAND, LONDON, W.C.2. 

The Prices of "Low Loss" Condensers hav3 been considerably reduced 

Thousands know hòw efficient 

this Detector is : 

- On the left the Burndept - .. 

j 
Crystal Detector is shown ' - 
wounted on the panel of the ¿!II 

"i"i Ethophone Junior Receiver, On - 

the right, it is shown mounted 
on ebonite, on a walnut base, 
with lacquered terminals, ready 

- for experimental use . - 

LL who have used thp Burqdept Crystal Detector, know that it gives 
-_ 

. the best possible results obtainable by crystal rectification. The 
Burndept synthetic crystal employed in this Detector is very - 

Visit our Stand 
at Wernbky, ... M.H. Condensers 
Palaceof .- -. 

Engincerinj, 
Ayo. 13, 11. 13- 

oros A 

Coml'te'eeatatogue Standard M.H. flat type, fixed condenser with CUPS. any 
profosety value, o.00i ¡ZF to o.000c 11F, I/i. ont 11F to 

i1Irt,ate1 0.002 #LF, 2/ 

post tree 1/. 

Write for List of Shop-soiled Bargains. 

of the Renewal Industry. During the past two years 
we have renewed many thousands ofThermionic Valves 
of all makes ad have received hundrd;oftestimoniAls 

and many favourable Technical Press repots. 
Valves after repair are guaranteed to be equal-in -all respects 

to-the original. 

I: .-. 
VALVE REPA1RING 

LLEN-ELL'Q 

H.F.Transíornier . REPAIRED HE MARK 0F 
.. 

.. 
- 

MERIT on any No.00. So to ro metres. .8/- f .. 
Wireless Set °r No. o. 150 to 300 ,, .7/- - . 

. 

- - _) - - - . COI NOI. 3OÓtOAOO # EACH 
cienCy1 reason. O. 2. 550 to x2oo ,, .7/- . 

abl price,and 
soind British 

No. 3 i,ioàTo ,oOO,, 
. 

- 

-._. 
- -'. Postage -- 

lilanufaCture. No :4. 2,000 metres upwards -. 

. 

. - . - ..at 
BUY ARITIS11 The completo set ¿O'- 
G(,ODS ONLY. -- 

. ALL POST BREAKA GES REPLACED. 
at no extra cost. 

j 

Have your Burnt-out Valves repaired by the pioneers 

k 

MODERN WIRELESS July, ±924 

M.H; SPECIALITIES 
i WIRELESS VALVES 
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- changes set up - greater strains. OP and.with the other touch the - Quite adifferent kind of trans- 
When the setis allowed to oscillate high tension positive lead. If the former troûble .i's.thatlwhich con- 
very high voltages indeed may primary of the - transformer is sists in noisiness of various kinds. 
occur across the primary of the undamaged stroñg clicks will be \Ve ah desire that òur sets should 
transformer, hut even these things heard whenever contact is made, give us a hackgiound of complete .. - . V 

- are not in themselves sufficient to but should a break or a burn-out silence when no signalsate cOming: - .' cause the destruction of the vire, have occurred there will either he in, but few mänàge to obtain . :- Their presence, however, does give no clicks at all, or they will he perfection in this respect. Careful 
rise to powerful magnetic strains feeble and will probably not occur listening will generally disclose 

-::which may cause-a break,to take- ev.ery t!me contact is made between' the presence of -cracklings arrt 

- 
]79 

- 

 150 milliamperes respectively. One 
would imagine that this allowed the 
most ample factor of safety, 

. - . especially as most good makers 
test their transformers with at 
least 500 volts before passing theni 
for sale, and many types have to 
withstand I,000. How then can a 
burn-out occur in the ordinary 
receiving set ? We must remember 
in the first place that when it is in 
use upon the set the transformer 
has to deal not with direct but with 
pulsating currents, whose. rapid 

L. -.-- we - -. 

Fit. Î.-Testing a 

shown by the dotted lines. Should 
signals now be heard then the 
fault is certainly on the low 
frequency side and the transformer 
should be carefully examined. A 
simple test can be made in the 
following way. Disconnet the 
telephones from IP add OP and 
join IP to the plate once more. 
Connect one of the phone leads to 

- 

C 

transformer winding. - -' 

the transformer is broken. -If--this- 
has happened a repair. can often be 
made by careful use of the solderin,j 
iron. To discover whether a lead.: 
is broken take the point of a pencil 
and press against each connection 
in turn. The broken lead will then 
become obvious.- .. - 

1 Transformer Nàisiiess. 

usually the primary. Why a trans- there be no pbvious detect to faulty transformer may be affected. 
former should burn out may at account for the silence. As a in one of two ways either there 
first sight seem rather a problem.. preliminary, disconnect the leads may be a - complete burn-out, in 
The finest wire used is No. 42, which from the terminals IP and OP in which case repairs are out of the, 
has a current carrying capacity of }ig. I, remove the telephones from question, and the only remedy is ' 

130 milliamperes, and even if a their ordinary position and place 
: 

. -: to purchase a new transformer, or 
large power valve is used nothing them in circuit instead of the 

. 

it may be that.one of the leads from 
like this amount of current will primary of the transformer as.. the windings to the terminals of - . . 

ever flow through the primary. . . - 

With an ordinary valve the anode 
' 

. . . . 

- . 

- .- .. . 

-. . . 

. current seldom exceeds two milli- ." ....... ..,.: - 
. 

. - . - 

amperes even if a high voltage is 
( 

OP. .. 

used, whilst with a small power 
[. - 

. 

- valve the flow will not normally 
- from to 15 milliamperes, 

- Cj 
- 

. 

. 

T 

.. 

- 
. . . 

exceed io 
- . - 

. :- - 

or one-tenth òf the current carrying . - 
[P . - -. , 

- ,. - - 

capacity of even thbsetransformers 2 05 - 
- - 

which are wound with the finest -IF- -- - - 
k,' 

_________ - - . 

wire. It is, however, more usual . 

--- - 

2 -- 
to use a stouter gauge wire than . 

. 

this, Nos. 36, 38 or 40 being com- 
. 

'ii R ,. 
monly employed. These will carry ( - 

/ 

-/ 
- 

- 

. 

vitl-iout heating up to beyond- loo 
-. ¿ - ß 

degrees Centigrade 280, i9 and _____ . 

frequency intervalve trans- 
formers may- give rise to 

- 
- a good deal of trouble in the 

et at times. A mishap which will 
cause an entire breakdown in the 
receiving set, and may take quite 
a lot of tracing if one does not 
know what to look for, is the 

- 
burning out of one of the windings, 

- ' S 

- 

place. - As soon as the wire is the telephone lead and 1-IT. ±. . 

broken arcing takes place, and a Supposing that the primary proves' -. 

burn-out follows. - blameless the secondary may be 
- testad out in the same way by dis- 
: -Locating the Troubl 

- connectingthelealfromOStoLT- - - . ' 
Should the set 'suddenly go dumb and putting the telephones in its 

when a fairly high plate voltage is ' ple, making contaát as before by - - 

in use, it is as well to test out - touching the LT negative lead with ' - 

the transformer at once should ' one of the telephone wires. A . - - : - 

July, .1924 

,,, i.;: 
Trouble Corner 

By "ADSUM" 

L F Transformers and their Troubles 

MODERN WIRELESS 
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Wireless and Wireless Weekly lies in I side of the set by leaving the tuning (specimens of these curves appear 
maintaining the high standard of quality I unaltered and disconnecting the on another page) you will find that 
prevailing at their inception. 

I second low frequency transformer, it shows, zero current at four or five 

¡ 
putting the telephones in circuit in volts negative and then dips 

RADIO PRESS LTD. 
i 

placeof its primary. lithehowling sharply dow;z below the line, 
Devereux Court, Strand, W.C.2. I continues it is due tp high frequency indicating the presence of reverse 

I 8o 

Lead-ershi.p 

or field of business, 
every sphere of life 

one men or one firm 
leaps to the .front, 

LEADERSHIP. however, creates re- 
sponsibilities. We realise ours, and 
appreciate that our duty to the ever- 

increasing number of readers of Modern 

board, the same size as the panel, 
and placed approximately in the 
po.sitions relative to one another 
that they are intended to occupy 
shen mounted upon the panel. 
The transformers should be moved 
about until the positions are found 
which give no interaction between 
them. Transformer interaction is 
recognisable by noisy and mushy 
reception with, in very bad cases, 
loud howling. It is quite easy to 
discover whether this howling is 
due to the high or low frequency 

boom " is issuing from the tele-. 
çhone receivers. I expect that 
most experimenters have experi- 
enced it at one time or another, 
and many have been rather at a 
loss to account for it. It is caused 
by low frequency oscillation, which 
begins quite gently and builds up 
to a point of extreme violence. It 
happens when the grid potential 
of the low frequency valve is made 
slightly negative. If you examine - 

the grid volts-grid current curve 
cf any valve drawn to a large scale 

circles, and is easily attached to mast. am, to 
aIm., 1/6; aIm, to sin.. 2/6; sin. to 4in., 
3/O each. 3 or 4-lugo. 
Overseas inquiries desired. Send forcatalogue. 
LAKER CO., Engineers. 457, Romford Rd.. 

London, E.7. 

Ioøutcsà16L 
GOLD SEAL PLASTIC METAL i the best contact possible, and et 

louder and clearer signals. Contains 
no mercury. Of all Wireless Stores 
Enough for n. per packet. 

3 cups. Wholesale 
N enquiries(or sample packét 6d.)to: 

S, LEVY, 53, Bon Jansen ltd. London, 5.1 

Fig. 2.-Likely points (or 
trouble in L.F. transformers. 

A much worse kind of noisiness 
is that caused by interactioh 
between a pair of low frequency 
transformers. It is an easy 
matter to obtain quite undistorted 
reception with a single low 
frequency stage, but it-is a much 
more difficult business than most 
people imagine to add a second 
satisfactorily. When a set con- 
taining two low frequency stages is 
under constrüction the components 
shìould always be laid out upon a 

tions fail, one last remedy remains, 
and that is to encase both trans- 
formers in iron boxes-tobacco 
boxes made of thick metal will 
answer quite well. The metal 
forms a shield which prevents 
interaction. The boxes should be 
earthed. 

A Curious Effect 
One sometimes comes across a 

very curious audio-frequency effect. 
When the low frcquenzy valve. 
is switched on a low humming 
noise is heard which grows rapidly 
louder and louder until a regular 

e->-' 

$TEEL'LAKER MAStS 

The thousands of "Laker "Steal Masts in 
use throughout the country is our best recom- 
mendation. 

Made of Best Steel Tubing sin, dia. in 
so lt. sections. Quickly assembled and easily 
erected. Painted green, ready for erection. 
Prices include all accessories: 
a,51t., 35/- 3ft., 45/- 35ft., 5216 4oft., 63g- 
45ft., 76/- o lt., 95)- zoft. Chimney mast, 15/- 
Masts may be erected a few feet from back fence 
when space is limited. 

We manufacture Mast-bands, Strainers, 
Pulleys, Spreader-ends, Cleats, Lashing-eyes, 
Shackles, Split rings, Stay Wire, Halyards, etc. 

The "LAKER" patented Adjustable Galvd. 
Malleable Mast-band is made in two half- 

be so designed that the bolts do 
not go through the laminations, a 
small hole should be drilled right 
through them and a 4 BA. bolt 
inserted. These, however, are 
merely palliatives, and there is no 
real cure for a transformer whose 
bad design and poor construction 
make it noisy. 

done, join the two cores by a wire 
and earth them. Other cures which 
may be tried are to supply tb 
second transformer as well as th 
first with a fixed condenser shunted 
across its primary, or to shunt 
the secoñdary of the second 
transformer with a resistanc 
of about 8o,000 chins. But it 
will sometimes be found necessary 
to reverse the connections of one 
of the transformers in order to 
obtain really good results. In this 
case the first transformer may be 
connected in the usual way, plate 
to IP, OP to HT +, grid to OS 
and IS to LT -, whilst the 
second transformer is wired. up' 
plate to OP and IP to HT +, 
with the secondary connections as 
before. Should all of these sugges- 

The original House for hand-polished 
Mahogany, Oak and Teak Cabinets made 
to customer's own design. All Timber 
used in our cabinets is carefully selected 

and guaranteed thoroughly seasoned. 

YOUR PANELS 
Finest quality Ebonite Cut to size and 

fitted, ld. per square inch. 

W.H. AGAR 
MANUFACTUREF OF TELEPhONE and 

RADIO APPARATUS. 
Tel. L. lVall 3305. 19, WHITECROSS 
PLACE, WILSON STREET, E.C.2 

be to blame in this matter. Any 
transformer which is not thoroughly 
well insulated i almost certain to 
be noisy. The trouble can he 
counteracted to some extent tv 
the use of a condenser acrcss 
the primary and by earthing the 
core. Tite last is done by attaching 
a wire to one of the bolts which 
hold the laminations together and 
soldering the other end to the L.T. 
negative lead or to the earth 
terminal. Should the transformer 

action. Ho'wling due to this cause 
is luckily curable in most cases if 
care is taken. It will be found as 
a rule that if transformers are 
placed so that the windings of one 
are at right angles to those of the 
other the trouble will cease. The 
expression ' right angles" here 
means that the windings should be 
placed like the upright and hori- 
zontal members of a " T" and not 
like those of an " L." If inter- 
action persists when this has been 

MODERN WIRELESS July, 1924 

splutterings which are usually oscillations, whilst if it is no longer 

YOUR CABINETS. The transformers, however, may low fróquency transformer inter- 
j caused by the high tension battery. there it may safely be put down to 
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A correspondent sends in a query 
which is rather interesting. He 
writes that some time ago he 
purchased a one-valve set made 
for the V 24 valve. As he lives 
in the country he wished to discard 
his accumulator and to use a dull 
emitter valve working off dry cells. 
He therefore purchased a DEQ, 
which will, of course, fit the V2 
holder. He writes to say that the 
dull emitter gives very poor results; 

.:ndeed, he can get little or 
nothing unless he uses an excessive 
amount of anode voltage. The 
reason is this. The Vz4 valve, 
when used as a rectifier, is designed 
to function in the usual way with 
gridleak and condenser. Its 
e.iuivalent in the dull emitter type 
is 11EV, which is designed to ork 

i n the same way. DEQ, hke its 
bright emitter counterpart, is made 
to function either as an I-IF. 
amplifier, or as a rectifier working, 
not on the grid current curve, but 
upon the bend in the grid volts- 
anode current curve. This valve, 
therefore, requires neither gridleak 
nor condenser on low voltages. I 
suggested to my correspondent 
that he should either substitute a 

allow them to cool. It will he 
found that they are very firmly 
fixed together. The arm can now 
be secured properly to the spindle. 
Screw it ori until the right pressure 
is obtained between the brushing 
contact and the lesistance helix, 
and then put on a lock nut, 
tightening it down against the arm. 
Fixed in this way the arm will flever 
shift no matter how much usage 
the rheostat has. 

A second source of trouble arises 
from the turns of the resistance 
coil being made of wire of very 
thick gauge and possibly mounted 
upon a solid core. Rheostats made 
in this way have always rather an 
unpleasant action; not only is 
there a grating feeling as the knob 
is turned, but there is also as a 
rute a considerable amount of 
noise in the receivers during the 
process. It is exceedingly difficult 
to do anything with resistances of 
this kind, though occasionally they 
can be improved by fitting an arm 
of more springy metal. The arm 
may also be bent as shown it Fig. 3, 
in order to take full advantage of 
its springiness and to make the 
contact less harsh. 

marking out for the legs being necessary. 
With Insulated Plate Socket. Prov. Prot. 

Price, 1/6. Postage, ai 

7. -. 

J ( 

lic, 

Prov. Protected. 

CAM - VERNIER 
COIL HOLDER 

With Reaction Reverse and Shorting 
Switch. 

Price 12/6. Without Switch, 9/- 
Postage 4d. 

LIST POST FREE. 

GOS WELL 
ENGINEERING CO., LTD., 

12a, PENTONVILLE RD., LONDON, N.I. 
Liberal Ti ade Terms. 'Phone: N,rth 3O5. 

the working point is away from the 
backlash dip in the grid current 
curve. This may necessitate in- 
creasing the high tension voltage, 
for otherwise the extra negative 
grid potential may be sufficient to 
eut down the flow of anode current 
tOE such an extent that the valve 
will hardly function. 

Fig. 3.-How to remedy a 
- rheostat trouble. 
A Valve Problem 

pressure between the point of the 
arm and the turns of the spiral. 
If you are plagued with filament 
resistances of this kind you will 
find that an excellent plan is to 
solder the arm to a 2 BA nut. This 
is a job which can be done by 
anyone. Here is the way in which 
to set about it. Clean and tin 
one surface of the nut and the 
underside surface of the arm round 
the hole through which the spindle 
passes. Then place the nut upon 
the arm so that the holes through 
them coincide and grasp them 
firmly in a pair of pliers. Hold the 
two in the flame of a gas ring or 
blow lamp until the tinning begins 
to run, then withdraw them and 

3 say 7/6, on base i/- extra. 
Nickel plating, j6 extra. Postage, 4d 

LEGLESS VALVE 
HOLDER 

ofl PANtI. - - rca rrrs 
bV;RING mai50 

z 
d 

This new pattern valve holder is a grea. 
time saver for the home constructor not 

lowest point of the dip it rises 
steeply until at zero grid volts it is 
in the neighbourhood of one micro- 
ampere in the case of a hard valve. 
The size of the dip below the line 
depends uçon the degree of the 
valve's vacuum. The softer the 
valve the more pronounced will it 
he. Now when the grid potential 
of the valve is so adjusted that its 
working point ¿orresponds with 
the grid current backlash curve 
negative resistance occurs, a con- 
dition which will always give rise 
to oscillation. A new valve which 
is very hard very seldom produces 
the booming referred to, but when 
it has been in use for sorne time 
and has softened a little it may be 
résponsible for it. The cure is to 
make the grid more negative until 

should try the result of removing 
the gridleak and condenser. I am 
rather doubtful whether ih any 
case the DEV would be very 
successful in a single valve set 
owing to the very high plate- 
filament impedance. 

Rheostat Troubles 
I imagine there is no user of 

wireless receiving sets, whether he 
be broadcatcher" or experi- 
menter, who has not had bother 
with rheostats at one time or 
another. One of the commonest 
troubles arises from a bad system 
of fixing. the contact arm to the 
spïndle. Some rheostats are so 
poorly designed that it is a matter 
of extreme difficulty to get the 
arms securely fixed and at the 
same time to obtain a urorer 

(f iudUt1 
.L4 RADIO 

COMPONENT 
ASK YOUR DEALER FOR THEM 

THREE WAY 
COIL HOLDER 

., -- 
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149 Queen Victoria Street 

Works: Elstone Road, 
BEDFORD. 

uiIIIIIi' t 'VERNIEI 
-ADJU5TEE% 

The ¿8tes and mnosL n ir IIl GETS THE 
4 a,c,ent o'sv,ce far 

I 1 I 

g,ving finest possib/e 
I 

I5TANT 
adjustment to any STATIONS 

I Condenser or Variometer - 

- 

OIVE//OLEFIX. 5PARK5 PADIO SUPPLIES 
43 CT PORTLAND 5! LONDON W 

4 5 TOOtlED sr 1.105 r LIVE -WIRE-LESS DEALERS 
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knife between those that are revera1' is undesirable, and it is The secret of success is " Follow. 
- .. touching and exerting a little probably better to attach the the book faithfully and do not try 

pressure in the required direction, condenser by soldering one tag to improve upon the circuit."' 
As a rule, however, such a case is to terminal T and connecting Yours truly, 

. quite hopeless, and the only thing thç other to terminal T by means . - w. c. KEASLEY. 
for it is to fit a new spiral. Luckily pf a short piece of wire. Thornton Heath, Surrey. 

WARNING! 
Igranic Radio Apparatus 

In an action in the Chancery Division of the 
. High Court of Justice at the instance of 

Igranic Electric Company, Ltd., the London 
Variometer Company on the 7th of May, 
1924, 'submitted to a perpetual injunction 

- ' restraining them from 1 
" :.'. - 

Infringing, the Ig'r'a'nic 
'.Electric Company's Trade Marks 

'and from selling electrical apparatus in con- - - 

nection with any circular or advertisement 
containing the word "IVANIC" or any 
other colourable imitation of the word 
"IGRANIC" and from'supplying in response - 

to orders for "IGRANIC" goods, any 
'apparatus flot of the Igranic Company's . . -.: 

Manufacturè, and submitting to deliver up 
to the Igranic Electric Company all labels, 
invoices and 'articles the use of which '. 

- would be a breach of the injunction. 
-: 

Perfectly simple and simply perfect 

THE MIC-MET SUPER.CR YSTAL DETECTOR 
(Paov. PATENT 22X53). . . . - 

This insirument is micronetricai In . - 
principle and ensures a perfectly adjusted 
and rigid contact between crystai and .%Ç 
coittactor. By a combination of 
movements between the three knobs,. 
any portion of the esposed part of the 
crystal may be contacted. For ST. 100 
and, other circuits employing crystal 
rectification, the most efilcient detector 
to use is the MIC-IVIET. Can be 
obtained fions your local wireless 
dealer or direct from the manufac- 
turers on receipt of 6v. I'.O. Trade British Make 
enquiries solicited. - . . . 

C. & J. ARRIGONI & co., LTD., COMPTON PASSAGE, CLERK EN WELL, LONDON, E.C.l 

I1? D flTh FOR SECURING YOUR AERIALS 
WIJ And a thousand purposes where great strength and strain is 

WJ 'f ¡f needed. FLEXIBLESTEELWIREROPE,AeroplaneCable 
made to Govt. specification to specified breaking strains. 

A J11 WJ PRICES BELOW COST;' Orders of 10/- and over carriage 
ITh8 WJ tU paid, otherwise, please add 1/- tor postage. 
No. RIa. Straiq, loo ft. No. Dia. Strain.xoo ft. No.' Dia.'' Strain, loo ft. 

- o o/i6 cwt. j 4/6 3 7/32 43 cwt. 12/- 1 11/32 IOowt. 20/- 
3 i/fi 20 cwt. 8/-. x/ - 70 cwt. 14/- 8 /8 020 ewL 21/- 
51.-5/32 25 cwt. 10/- 6 . 9/32 So cwt. 15/- 9 13/32 140 cwt. 22/6 
Strainers for use with above, right and-left-hand threads, Od. each or 8/6 per doz. 
SMITH& ELLIS, Ltd. (Dept. 85), 11, Little Britain, E.C.1. Tel, city 8994. 

r - 

 tion of a rheostat which has begun 
to behave like this will inrariably 
show that the turns of the resist- 
ance coil have become crushed or 
displaced so that some are touching 
others and forni short circuits, 
whilst in other places there- are 
gaps ovér which the contact arm 
jumps, .cutting off the current 
momentarily as it does so. If the 
damage is not very bad the dis- 
placed turns can sometimes. be 
put back into position by carefully 
inserting the blade of :a pocket 

.4: The:Three-valve 
it 

- Duâl Receiver. 

IT lias ben found in some cases 
thát the reversal of the clips 
upon the condenser attached 

to the terminals T and T has 
led to a disconnection inside the 
condenser itsef, the result being a 
rather obscure fault. With some 
types. of fixed condenser this 

The last five successive.nights I 
have picked up KDKA roo metres 
at 11.20 p.m. with good sttength. 
On two of these occasions London 
has been working until midnight. 

Brussels comes thrcugh well with 
no interference whatsoever, either 
on an outdoor or frame aerial. I 
am using D.E.R. - valve through- 
out. . 

I should like to take this oppor- 
tunity of thanking you for putting 
such an excellent book irr circula- tion.- - 

most annoying of all. When it 
has been used for some time the, 
rheostat develops bad contacts at 
various points as the arm is turned 
round. If -you rotate the knob 
slowly from the off to the on 
position you find that instead of 
showing à gradual increase in 
brightness the filament grows 
bright at first, then becothes dihi, 
then brightens again, next goes out. 
In fact, the whole process .is one. 
of jumps and jerks. An examina- 

for a. few pence apiece, and as the 
wire is looped at both ends there 
is no difficulty in fitting them to the 
former. The very greatest care 
must be taken in handling rheostats 
w'hose coil is not supported by a 
solid core. Displacement of the 
resistance turns takes place usually 
whilst they are being fitted to the 
panels of the set. One, grasps 
them rather too hard whilst 
inserting the screws, and the 
damage is dofie in a moment. 

Built from "Twelve 
Tested Wireless Sets." 

Io the Editor of MODERN WIRELESS. 
SIR,-It may interest you to 

know I' have built the " 3-valve 
all-concert receiver " from your 
book Twelve Tested Wireless 
Sets," and have had very gratifying 
results. 

MODERN WIRELESS Juli,, 1924 
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This panel card system is 

certainly apealing very 
strongly to those home con- 
structors who want to get a 

- 'ery cléar idea of the lay-out 
and arrangement-of. the Set. 

- before they start work. - lt .- - 

undoubtedly permits a very 
good conception of the ultimate 
result being obtained before 

- the expenditure of a penny 
- piece on còmponents. - 

Sold by all ookseilers 
and Published by 

RADIO PRESS Ltd.. - 

Devereux Court -- 

STRAND, W.C.2 - 

1/3 Post frec. - . -G.A.S8 

Madeintwotypes Sold by all Dealers and manufactured only by 
Concert Grand s 30/- Portable Utilities C0., Ltd., 
Eureka No. 2 .......... 22/6 7 & 8, Fisher Street, London, W.C.1. 

(For second Stage) sllih Agenls: FUL) ER, BLACK lE & 
RUSSELL. Ltd., 30, Gor.lon St., Glasgow. 

I U'KZ 
/o© Trdflsformor 

Gilbrn4.98 

The holes to be drilled are 
plainly marked and no mistake 
is possible. 
The Cardboard model on one 
side makes the disposition 
of each component perfectly 
plain while the other side 
clearly shows how every part 
is wired up. 
Full instructions for every step 
are included together with 
the theoretical Circuit diararn. 
The total components tor this 
Receiver - even generously 
priced - do not amount to 
more than £5 12s. 6d., surely 
a low figure for a really high- 
grade 3-Valve Set 
As to operation, this Re&iver 
will easily pick up all B:B.C. 
stations-the nearest on the 
Loud Speaker-while 12 miles 
away it has successFully 
received 2 LO. with no aerisl 
at all. 

1farve11oüshj fiie ton@ 
-without a trace of blast or blare 

RADIO 

enthusiasts are gradually appre- distortion and yet retair the volume k 
c.atrng the fact that 7D per cent, of the entirely another matter. 
responsibility for poor tone,rendering The Eureka Concert Grand is such an ex- 

i due to the Transformer, with the remain- ceptioiìal Transformer because no money 
ing 25 per cent, divided between the Valves has been spared on its construction. For 
and the Loud Speaker. instance it is the only L.F. Transformer in. 
lt has been a common fallacy to believe that the world that contains 2 miles of wire. It, 
the L.R transformer merely amplifies and for is the only one that will stand a 14. day total 
this reason many of them are badly designed. immersion in water teat. It is the only one. 
Amplification in a transformer for Loud . that can be bolted together in pairs without. 
Speaker use must always be considered in interactIon. And it is the only one that will' 
relationship to tone purity Any transformer give twice the volume of an ordinary Trans- 
can be made with a high amplification former even when used with a standard 
factor-that means merely a mathematical Valve and not power Valve. In face of 

- calculation as to the ratio between the num- these outstanding advantages it is not sur- 
bet 0f turns on the primary winding and prising that our output has had to be trebled 
those on the secondary. But to eliminate .- in an endeavour to keep pace with the demand 

rl 

L1LI 

I nnov'atiÒn 
By - 

RADIO PRESS LTD. 
- EVER on the watch for new 

methods of, helping 
readers of MODERN WIRELESS 

i to build up good Receiving 
Sets that will really work, 
Radio Press, Ltd., believe that 
they have hit upon a method 
that will be extremely popular. 
The idea is to supply a large 
cardboard model of the panel ' 

of the Receiving Set showing 
both the back and the front. 

Panel ,' 

Card No'L 
How to make the 
W I 3-Valve Set. ' 

Endosed in the Envelope with - 

the cardboard model, of the 
Panel is a full size drilling plan 

- which can be used as adrulling. . .. 

template kr the Ebonite anel. 
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"POWQUIP" 
TRANSFORME.ÌS. 
are still: Supremé 
Low frèquncy transformers for any circuit, 
and each one absolutely a leader in its class. 

P1lCE-Standard type -- 14s. 6d. A 

Shrouded type - 18s. Od. . 

Ratio 4 1 for first stage. - 
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2 1 for subsequent stages. 

Special 14 : i for high tensionless circuit with 
four electrode valve. 

PRICE 14s-6d. hett. 

: Nota New Address:. 

ThePO WER EQUIPMENT CO. Ltd. 
Kingsbury Works, Kingsbury Lane, 

The Hyde, HENDON, Ñ.W.9. 

Joue 

Now is the call of the open; the 
river, the garden and the picnic, 
with all their attendant pleasures. 
But what of Broadcast Music's 
merry accompaniment ? Re- 
member to employ apparatus of 
proven pre-eminence. For in- 
stance, truthful reproduction con- 
fines your choice of a louel-speaker 
to the- 

I! AifliM1 INO R P HO NE 
t) MODEL N° 2 

The BA RNES is the reward of patient scientific 
reses VC), to produce an ioslru,nest which cop,,hines 
volume wilk a pure, ri,h, mellow toes, free from all 
inherent resole, lice. 

The ,modcl illustrated here merits your 
distinction--and your ultimate choice-by 
virtue, of uts reasonable price. lt is a n 4 

in etrumett with a stro ng, distortio niess tono 
at the minimum expense. 

Price £2 5s. 
A,range a d.e,nsnstratio,, al your dealer's. 1f 
he cannot sspply write us, when we will direct 

you to the nearest sellilid agent. 
The BARNES MODELS may be seen on Stani 

V. 907 Palace of Industries, Wembley. 

L. B. TICKLE &. CO. 
61, Borough Road, London, S.E.1 
'Phone: Ho/a 688o-z. 'Grams : Etbeelickl, Sedist. 

Of robust construc- 
tion with large ad 
justable diaphragm 
and detachable horn 
dufl-black in finish. 
The wefl-designed 
base is also dull 
black with polished 
aluminiumtop. Re- 
sistance 2,000 ohms. 

For large rooms and 
all that Summer 
Radio demands, its 

2 posVer is equally as 
noteworthy as its 
acoustic properties 
-ample for univer- 
sal use. 

"as good as the beg 
-. but èheapèr -!" 

People who have already been guided by Stella advertisements 
know that it is tbtally unnecessary to pay high prices to secure 
the best of British made Wireless goods. We guarantee the 
articles below to give you all you want at prices which save 
you money for other things. - 

. 

- WEMBLEY 
PHONE. 

The cheapest RELIABLE Phone on the 
market. Comfortable, light and all-British, 

BRITISH EMPIRE the WemSley is Guaranteed to 14i 6 EXHIBITION 924 give perfect results st ...... Posi Fr. StE OUR EXHIBIT 

Ave. 11 BamBaS 
PuLsee 01 E,sgineeciut 

LiTTLE STELLA 
LOUD SPEAKER. 

A wonderful p ecc of perfect 
engineering. Results compare well 
with instruments costing double: 
Handsome finish, adjust- 35/ able horn, simple control. 

Post Free 

BIG STELLA .... 70/- 

STELLA PHONES. 
Hundreds of satisfied buyers are 
recommending to hundreds of 
others these perfect British Made 
lightweights. 
Extremely sensitive and pure- 
toned they get the very best of 
results from your set, and they 
Cost less than other head Sets 
which are no more perfect. 

Perfectly finished and most cons- 

fortable to wear Stella Phones 
are obtainable from all 
goad dealers or direct at 

STELLA WORKS, 
31-37, Wybert Street, 1.ONDÒN, N.W.l. 

-. - . 

Telephone; Museum 8390. 
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explained in the next chapter. 1, .8 ¿2 that the right-hand side of 
Meanwhile, we will continue to use 

L 
i should be the OP. terminal, and 

loose-coupling, and the variable . the left-hand side the IP., although 
condenser C1 may be connected -. 

C -very frequently it makes no difler- 
either in series with the aerial coil Fig. 18.-Explaining a low frequency- ence whatever which way round the 
L1 or in parallel with it. The reaction effect. connections are made. Sometimes 

185 - 

-ZA 

former. The use of such a tuned 
anode circuit somewhat simplifies 
the apparatus ; but on the other 
hand there is a certain increase 
in the tendency for instability. 

Fig. 17 shows a simple reflex 
receiver using a tuned anode 
circuit. It will be seen that the 
aerial circuit is separate from the 
closed circuit L, C2, the reason for 
this being to minimise the explana- 
tions necessary when dealing with 
this class of circuit. The use of 
direct coupled circùits involves 
special precautions, which will be 

act as a by-pass for the high- 
frequency currents a condenser C4 
of, say, o.002 F capacity is con- 
nected across the telephones T. 
This condenser C4 might alterna. 

tion would occur. This effect, 
hOwever, would not, in ordinary 
circumstances, b, noticeable. 

The connections of the trans- 
former windings, T1 T2, may be 
as follows The left-hand side of 
T,, i.e., the side which is nearest 
the grid, should always be the - 

OS. terminal of the transformer, 
while the right-hand side, of course, 
should be the IS. terminal. The 
primary T1 has two terminals, 
IP. and OP., and the connections 
to this winding should be tried 
both ways. It will usually be found 

I 
tp(ThT'oJ 

J 

- _____J 

+ E 
Fig: i 7.-A simple reflex receiver using a tuned anode. 

tOwards self-oscillation when the 
variable condeñser is across the 
secondary. 

- We now come to consider the 
use of a tuned anode circuit in 
p1ace of the high-frequency trans- 

anode circuit of this valve we have 
the inductance coil L3 shunted by 
the variable condenser C-. Tele- 
phones T, and the usual high-ten- 
sion battery, B2, are included in the 
anode circuit of the valve, and to 

The low-frequency currents, in 
passing through L3, of course, 
do not interfere in any way with 
the high-frequency currents in that 
circuit, and do not affect the opera- 
tion of the crystal detector, pro- 
vided the resistance of L is small. 
If the resistance, or impedance, of 
L3 to the low-frequency currents 
vre appreciable, varying low- 

frequency potentials would be set 
up across the detector D, and 
would modify its rectifying pro- 
perties, with the result that distor- 

transformer in the anode circuit 
of a valve acting as a reflex ampli- 
fier. When such a transformer is 
used, either the primary (i.e., the 
winding directly in the anode 
circuit of a valve) or the secondary 
may be tuned by a variable con- 
denser, but there is less tendency 

jci_î. 

0i 00000000 is. 
I / 

tile circuit L2 C2 will be reduced, 
with the result that the valve may 
tend to produce high-frequency 
oscillations which are not desired 

The high-frequency currents are 
applied by means of the circuit. 
L2 C2 to the grid and filament of 
.the valve in Fig. 17, and in the 

!,. Lj 

III!IIulIIjí ti .1-j 
D 

a 

valve receiving apparatus, to shunt 
the high-tension battery B2 separ- 
ately by a large condenser of, say, 
i microfarad capacity, the purpose 
of this condenser being to prevent 
small fluctuations of anode voltage. 
Such a reservoir condenser is 
particularly useful when using 
reflex circuits. The circuits L1 C1, 
L2 C2, L3 C3 are all tuned to the 
incoming wavelengths. The magni- 
fied oscillations which appear in the. 
circuit L3 C3 are rectified by the 
crystal detector D, the low-fre- 
quency currents being - -passed 
through the transformer. T T2 
into the grid circuit of the valve 
which amplifies the low-frequency 
currents, these amplified currents. 
then passing through the inductance 
L3 and through the telephones T. 

yJOTA 

Tuned Anode Circuits coupling between L1 and L2 should tively be connected across the right- 
_\ 'IT E have so far considered, always be fairly tight when first hand side of T and a terminal of 

for the purposes of simple using the circuit, because if the the filament accumulator B1. It 
explanation, the use of a coupling is loose, the damping of is, however, quite customary, in 

t- 

July, .1924 - MODERN WIRELESS.. 
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fault results from simple lov- 
frequency reaction. Low-frequency 
reaction is similar, in principle, 
to high-frequency reaction, and 
low-frequency self-oscillation may 
readily occur in a low-frequency 
amplifying apparatus. In the case 
of, say, a threè-valve low-frequency 
amplifier using iron-core intervalve 
transformers, it oftén hppèns that 
a musical note is produced through 

the simplest thing to do, if there is 
a tendency towards low-frequency 
buzzing, is to reverse one of the 
transformei windings, preferably. 
the primary winding of an iron- 
core transformer. This will tend 
to produce a reverse reaction 
effect, but owing to various compli- 
cations in the feeding back 
of the low-frequency energy; it is 
frequently possi hie that even a 

frequency reaction effect is ob- 
tained. 

Many will, no doubt, at some 
time or another, have tried con- 
necting one terminal of the telephone 
receivers to the transformer carry- 
ing low-frequency currents. It will 
be found that by simply touching 
one terminal of the telephone 

(C'ontinued on frage 189.) 

. *. 

e. 

by the crystal and produce low- 
fr.equency currents which are fed 
back into the grid circuit again. 
This produces what we propose to 
call a chain of low-frequency re- 
action. In this case the chain is 
very different from the usual 
kind, as it depends upon a high- 
frequency link This, iiowever, 
is by no means the only caiise of 
buzzing in a reflex circuit. 

A Common Fault 
Probably a much more common 

strong that the set, when joined 
up, will start buzing. 

The different causes of low- 
frequency oscillation in a reflex 
Circuit are numerous, and tue 

author has made a special study 
of the problem . with the view 
of eliminating all the possible 
troubles. The onlyone which it is 
not definitely possible to eliminate 
is the fundamental effect described 
in the last chapter. The other 
troubles can usually be got over 
by certaiiì precautions. Probably 

bility of ordinary low-frequency 
reaction, but this ordinary effect 
is sometimes obtained in the Fig. i7 
circuit. 

The low-frequency currents, 
which pass through the telephones 
T during the operation of the 
circuit, set up varying potential 
differences across T, because T is 
acting like an iron-core choke coil 
or othér high impedance. If the 
voltages acrcss T are suitably coni- - 

municated back into the grid 
circuit of the valve, a direct low- 

to produce à steady buzzing noise 
in the teléphones which is ex- 
treniely unpleasant. There is one 
fundamental cause of buzzing vl.icli 
is inherent in every kind of reflex 
circuit. A full explanation 6f this 
phenomenon was - given in the last 
chapter, when it was pointed out 
that, in many cases, the feeding 
back of the low-frequency currents 
into the grid circuit of the valve 
modulates .the carrier wave, and the 
modulated currents, after amplifi- 
cation by the valve, are rectified 

Fig. 19.-The Fig. 17 circuit with reaction added. 

tortion will always occur, and fre- 
quently a specially strong signal 
will set up low-frequency oscilla- 
tion. This is in the nature of a 
trigger eflect. The valve is trying 
to oscillate -at low-frequency, and 
only requires a kick, as it were, to 
start it. Of course, in some cases, 
the low-frequency reaction is so 

former which passes the currents 
into the grid circuit. When a high- -. 
freqiericy transformer is employed, 
as in Fig. ii, . there is nodirect 
connection between the low-fre- 
qUency output circuit and the trans- - 

former which feeds the current back 
into the grid circuit of the .valve. 
We therefore do not have the possi-. - 

of the winding T2. Sometimes this fed hack from the anode circuit of telephones T, is connected to one 
capacity is sufficiently great to the valve to the grid circuit to side of the primary winding, T1, 

make a separate condenser un- produce a decided reaction effect. of the transformer T1T.. We-have 
necessary, but usually C5 should Thiseffectwillfrequentlystrengthen. here, then, a direct connection 

.have a value of from 0.0003 F signals, although usually at the between the low-frequency output 
to 0.001 F. The author would sacrifice of purity. A certain dis- circuit of the valve and the trans_ 
never advise the use of a higher - . 

value than o.00i iF across the 
secondary of a reflex transformer, .\J'. L3 

- because when higher values are used 
a diminution of signal strength C, 
Commences.- A very good standard 
size of condenser to use across thé 

. 

- 

secondary of a transformer which 
is included in a- high-frequency 2- L 

RI .. 
circuit is 0.001 F. 

Possible Causes of Buzzing - __________ ______ iIIIII!I!IiIJ-_ il-.- 

This circuit, like every other 82 
reflex circuit, is sometimes liable - vrc- 

may l:o be rever-sed with advan- 
tage, although this is rare. It is 
nearly always beet to cppnect 
the OS. terminal of the transformer 
to the grid of the valve. It will he 
seen that a small fixed condenser, - 

C, is connected across the second- 
ary T2 ; the reason for this is that, 
without some by-pass condenser, 
the high-frequency currents in the 
grid circuit might be choked back. 
The condenser C5 hasavaluewhich 
depends upon -the . self-capacity 

frequen.y. A similar phenomenon 
is always likely to occur in a reflex 
circuit, the reason being jhat the 
amplified low-frequency- currents 
in the anode circuit are liable to 
be fed back into the grid circuit, 
and, when this happens low-fre- 
quency reaction is obtained which,. 
if sufficiently strong, may set up 
actual low-frequency oscillations - 

produce buzzing. 
It is only necessary that sufficient 

low-frequency energy should be' 

'will not stop the oscillation. A 
somewhat similar effect is fre: 

_quentjy obtained jn high-frequency 
circuits where the reversal of the 
xeaction coil of a tuned anode 
circuit will not prevent self-oscil- 
lation, owing to peculiar capacity 
coupling taking place. 

In the circuit of Fig. 17, by the 
use of a tuned anode circuit, C3 
L, we are liable to get a low- 
frequency reaction effect, due to 
the fact that one side of the 
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coupling, and the possibility of 
thé thmpletion of low-frequency 
circuits by the incidental capacities 
in a transformer, it is impossible 
to state very definitely how the 
réaction effect gets back from the 
anode circuit to the grid circuit, but, 
nevertheless, it frequently does so. 

possibility of low-frequency buzz- 
ing is greatly increased. Fig. ig 
shows the arrangement of the 
circuit employing reaction. Separ- 
ate aeri4l tuning is still employ&l, 
and is merely given here to prevent 
complications which arise when 
direct coupling is used. The 

189 

high-frequency oscillatory circuit, 
thereby lessening the tendency of 
the valve to produce high- 
frequency oscillations, which 
usually result in the establishment 
of a special form of low-frequency 
reaction which has been already 
discussed in Chapter 4. 

the grid circuit pf the valve, and 
reamplified by it. This may 
readily result in a peculiar low- 
frequency reaction effect. It is 
perfectly well known that there is 
a very appreciable capacity effect 
between the primary and secondary 
windings of a transformer, and 
this capacity effect is in existence 
be,tween every turn of the primary 
and every turn of the secondary. 
The position is, therefore, very 
complicated, and, apart from saying 
that there is a form of capacity 

Iow-frequncy anode currents, for 
example, might flow through T, 
round through T1, through the 
capacity between T1 and T2, back 
to the fiLament and so back to the 
left-hand side of T. We are not, 
of course, referring, to any direct 
current, but only to the alternating 
potentials established across T. 

Adding Reaction 
The circuit of Fig. 17 will usually 

be found perfectly stable, but 
when reaction is introduced, the 

filament accumulator. It has been. 
usual to connect this resistance 
across the grid of the valve and 
the positive terminal of the àccu- - 

mulator. 

Action of Stbilising Resistance 
The action of this stabilising 

resistance, which may be a fixed 
resistance, of ioo,000 bhms, or a 
variable resistance varying from, 
say, 50,000 to Ioo,000 ohms, is. 
really thr'eefold.. In the first place, 
it introduces damping into the 

.r!L _______ 
.1oOo.ì ___ _______ -- -- - 

FigT2..adthtion of a ioo,00ó resistance R5 to the previous circuil. 

the_circuit completed by some fundamental circuit of Fig. i8 
vague cäcity rnewhere. is in existence and may lead: to 

In Fig. i the fact -that one side low-frequency oscillation. Actual 
of the telephones T is connected inductive coupling, however, may 
to the primary, of a transformer also take place, the anode low- 
T1 T2 is sufficient for the varying frequency circuit now consisting 
voltages across T partially to of the telephones T, the primary 
ènrgise the transformer T1 T2 T1, the completion of this circuit 
aid to set' up currents in the being formed by .the- capacity 
secondary which will be fed into effect between T, and T,. The 

simply by touching certain parts 
of the receiver, indicating that - 
trigger effect is present. 

Stopping Buzzing 
To stop any tendency of the 

Fig. r9 circuit to buzz, it is desir- 
able to try reversing the leads to 
the primary of the iron-core trans- 
former. If this does not improve 
matters, a very effective method 
of quietening a reflex circuit is to 
connect a resistance of the order 
of ioo,000 ohms across the grid r 

of the valve and a terminal of the 

frequency currents, will set up sers, etc., in different combinations, 
alternating currents in the second- frequenfly appear in the .grid and 
ary of. the transformer winch will anode circuits, and it is only desired 
work telephones connected across to give some general circuits show- 
this secondary. Various peculiar ing low-frequency reaction. 
effects of this nature are possible, In the arrangements of Fig. 17, it 
and the usual explanation is that is quite possible that frequently the 

Ç' 

t' 

frequency reaction chain containing 
a high-frequency 1ink, as explained 
in Chaptei 4. 

Another reason is that adUing 
reaction tends to increàse the 
signal strength, and thefedback . 

will be greater. There is: á ten 
dency to increase any natuial 
ordinary low-frueniy Creáction 
When no high-freqieñ éaction 
is employed in a iefidx cirii[t; 
there may alwày be-jie'(eíii à 
slight low-f requrír -. 
which is only aiThto érup. f 

The addition of reaction and tht. -. 
increasing of the siguia md :tie 
alteration of the general -stité-of 
affairs in the valve frccÌîientl 
give an opportunity for the'et fo 
start oscillating, and vefyoftcñ 
this oscillation may be stopped 

frequency currents, it is possible 
to. hear perfectly plainly in the 
'phones, even although the other 
terminal of the ',phones is quite free. 
Of course, louder results are ob- 
tained when the low-frequency 
current is actually passed through 
the telephones, but the latter 
will certainly pick up low-f re- 

quency currents from simply one 
terminal. Similarly, one terminal 
of a transformer primary, if con- 
nected to a circuit carrying low- 

Fig. i8. In this circuit it will be 
noticed that two iron-core induct- 
ances, L and L,, are connected 
in the grid aid anode circuit of a 
valve, a capacity C being connected 
across the ends. Such a circuit 
will readily oscillate, producing 
low-frequency currents, provided 
the grid circuit is completed and 
that the anode circuit is completed 
with a high-tension battery. Th 
circuits are not completed in Fig. 
i8 because inductances, conden- 

arise, and explain ho* thei ma 
be overcome. 

It may be asked why the Fig. r 
Circuit should tend to be more 
unstable than the arrangement of 
Fig. 17. There are several reasons 
One of these is that as reaction 
is increased the valve tends to 
oscillate at high-frequency, and 
when this is done the low-fre- 
quency currents fed into the grid 
circuit tend to modulate these 
oscillations and produce a low- 

---=--- ----- 
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experimenters should be on their 
guard against the r&sistance which 
may have too lo* a value. Some- 
times it has been found that a 
resistance of about 40,000 ohms 
has been used, although the value 
was supposed to be ioo,000 ohms. 
The result, of course, is a very big 
diminution of signal strength, 

to give purer reprodúction, but 
this advantage is purely incidental 
in the present case. 

Buzzing When Liftiñg, the Crystal 
When the crystal if a reflex 

circuit is isolated by lifting the 
cat's-whisker, it vill frequently be 
found that a buzzing noise will be 

no rectification. The question s: 
How do the output low-frequency 
currents get transferred to the 
grid circuit to - produce low-fre- 
quency reaction? The explanation 
must be that described in con- 
iiection with Fig. 17 and Fig. i8, 
the currents being fed back by 
virtue of the potentials established 

Componènts-tested and- guaranteed 
-. if Improvèd H.F. Interchangeable Plug-in Condénsers - 

'III !.slII 111111110 I - - 
- An entirely new system of iutcrcliangeable condensers. Each 

- 

i uiimi 111E i 
rans ormers - - ndenser plugs into panel or into one of a different value. Any 

JI I-s II JLUJJJIIIII I - - - - - capacitycau be obtained in a moment. Take up little room on 
- 

Il 
A high-grade Hl5. Transformer- panel. Evéry condens,r tested, guaranteed, and calibrat,d. Small 

(J (plug-in type) covering the svhole values from 000r to 0009 mfd', 2/6.each, larger values from coz - 

II JI I litIIrlllIiIIO broadcast band from zo. to 600 ,to oo neId., 31- earls. Sockets, 2d. per pair - 

II JI I IIEJEIJIIJIIIII metres when tuned with 0002 - 

li-li I. 1H IUIITII1IIII variable condenser. Very selective. ......... 
.., ....... . - 

- 

11)11 U.EU11JJ1UW Splied matched fortwo stages; : - - - :. 

I III[II of H.P. without ertra 
- . .- The Wonderlul MAX-AMP - - 

I i lii Il IT! ._i,-.,_-' -.. , , -. - . - 

- 1pP.F(R. 

erchangeable P1u3-in 

LLLjffihIIlIIIIJJjtI1 

.I/ - - - - -. . Mr. V. illiam (rasty of Chetwynd Villas, Soutbsea writes, -- Condenses. - 

i _- - . -. .. 
- L fixed the Max Amp in my Set and was astonished at 

- I IT -- -.. _- -,-. : and is even more than my words can convey considering - - . . 
III TI - - -- ,, - . the result-it was simply beautiful. Thevolume (s great. . - -. -, - - 

- What a makeshift aerial I b.sise Vein r Cosi Ho'd r 
- P ' i. - - This is but ty ical of hundreds of letter which we have: - - - -. - - 

- 

- - received regarng tise exceptional volume and tone given--:. ---- - - 
-. -: - Essential 

- 

- Improved PetoScott / i 1y the Max-Amp Transformer. If you are looking for: for long dis- 

F Tra f - - 

, exceptional results 300 should use, the Max-Amp, its . 111J tance ork 
er 

- - 
-: splendid workmanlike appearance coupled svith - Q / sor use- 

- 

'ss,,,, illililil,: its loss price will surprise you. - 

i7/ : - - withcritscal 
II i 

re action 

JJ1I5 (X1 ' popur 
Peto Concert Coils Max-Amp Transformer S.T.100 - - 

HIghly efficient coils at a Every week dozens of S T zoo receivers are made up add all are giving perfect satisfac 
moslerate price tion. Certainly, even after xi months, there is still no two-valve Set capable of giving -( $ No.1 290-390 metres 2/- : half the results which any ániateufcan obtain with a genuine S.T,xoo. Why not build (iJ. 

NO.2 340470 metres 2/6 : up one for yourself i We can supply you wills a complete set of partsincludlngpolished Jill 
No. 3 420-650 metres 3/- : cabinet blue prints and every component necessary to complete it for £5-5-O (Marconi -: 

Nci. 4 7O-90O metres 3/6 : Royalties included). And we swill guarantee it to give you perfect satisfaction. 
- 

PETO-SCOTT CO. LTD., 
- I - 

No. S 3:0004,500 metses 71 : Registered Offices: '77, cIT"I .C. (For .ill MOI! Order,). - .5, 
AH 4...A.-.1 floH...,.. i,. ,HG . . Inn I i n UT__J C.__. U,_,.L_.......,. 

o 

flrcrCtei: Lonnon : Oq n sa, nign nombra, n.¼..i, nu £JU, IIUI.UJtAV[p n - 

Jev-rj 
type of Coil 1-folder Cardxil 94, Queen Street Liverpool 4 Manchester St Plymouth Near Derry CICCk. Vernier Coil HolJcr 

is connected across the grid and 
filament of the valve. There is, 
of course, no point in using this 
resistance if it is not found neces- 
.sary, but usually' it will be found. 
highly important to take advantage 
of the damping effect of the resist- 
ance. If. a variable. 1o9,000 ohm 
resistance is - used, the damping 
may be varied,, and this wil1 be 
found very convenient, although 
a poor variable resistance is. very 
mucl worse than a fixed one, and 

Fig. 21.-A method of avoidiñg onè of the troubles in the previous circuit. 

whereas a i000000lìm resistance 
should make practically no differ- 
ence to the signal strength. 

The third. feature of -the resist- 
lince is to improve the quality of 
the reproduction. It'is well known 
that 'a high-resistance of this order, 
connected across the secondary of 
an interva1e transformer, tends 

heard. This frequently happens 
in the S.T.ioo circuit, which will be 
described later, - and which is a 
two-valve . reflex. arrangement. 
Here, there can be no question of 
the Çhapter 4 lo*-frequency re- 
action with, an HF. link taking 
place, because the- crystal detector 
is now not in use and there can 

damping into the. low-frequency . 

cirëuit and so lessen the degree of Ci - - 

- - - 

low-frequency reaction, due parti- r - V1 

cularly to the effect described in 
I - ,(. . L 

connection with Fig. 17 and Fig. i8. J ,. . - Q '.3 

This latter effect may be ob- .1/ R .. . tamed by connecting the 100,000 
L 

/ 
ohm resistance across the second- 2 ______________________ D V ary T of the iron-core transformer 72 - .. . 

T1 T2 of Fig. 19. ¿5', ......... 
. 

Fig. 20 shows the arrangement .. . - . 

when the ioo,000 ohm resistance . - . . - 

/ 
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Another important effect of / - 
the - resistance is to introduce '4' - 
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direct and low-frequency currents -Yours tru'y, 
from the high-frequency currents Edinburgh. 

'9' 

B. W. A. H. D. 
' Meczdowlands, Mere, Knulsfo?'dL 

Tection effecC A big pressure on 
:the crystal, provided the crystal 

- rectifies well, is, of course,- best. 
from the oint of view of stability. 

The trouble due to the potentials 
across the 'phones being communi- 
cated back to the grid ciruit may 
be- overcome in several ways, and 
the effect is not found when a 
transformer is used instead of a 
tuned anode circuit. 

- . ,. Another- method of overcoming 
the trouble is illustrated in Fig. 21, 

- this time the tunedanode circuit 
béing kept separate from the direct 
ariòde circuit which contains the 
télephones. It will be seen that a 

-. radio-frequency choke L4 is con-. 
Z nected in the drect current anod& 

- circuit, together with the tele- 
- - - 'phones T arid the - hightension 

batiery.B2. A coupling condenser - 

- . - - C4, which may-have a value of 
OO003 1LF to o.o2 F (its value 

- . 
does not seem to matter), serves to 
feed the high-frequency impulses 
into the tuned circuit L3 C3, which, 
is now separate instead of being 
connected . directly in the anode 

- - circuit. This senaration of the 

3.42 ,; Voice Quartette. 
3.50 ,, -Orchestra .... - 

3.52. -,, Announcemetìts. ... 

Extension .Hanc!1 . ' 4 o WBZ, Bostn Studiò,- 
Brunsv'ick Hotel,, 

. - A USEFUL TIP. - SpringfieldIass., signs 

- 

off. 
Hoping this letter will be of sothe 

To the Editor of MODERN WIRELESS. use, -) am, yours. truly, 
SIR,--Many of your readers iñay - W: T. HooiEv. 

-. have found that, in efforts to tckport. 

eliminate the effects -of body capa- - - . .. 
city, the fitting of . extension 

: Sii;--I am still another reader handles to the condenser shafts 
- to write - and thank yoù, for was not an unqualified success, . the -excllent 3-valve All-Concert - particul.ai-!i when the condensers receiver which was giyen some were panel-mounted. Not onlyäre time_ago in MODERN WIRELESS. 

- the hañdles unsightly, but on -the Idid not pût it together in cabiñet average panel they are liable - to . 

. form, but on a table with the wires fouVtlie other controls, especially. strewn everywhere.. My brother and 
if one is experimenting: This diffi- I. have received every British culty cäi l?e overcome by drilling .. broadcasting station so that it four tapering holes equal distanccs could he heard all dyer, the room- apart on the flat milled edge of the without the phones on; also' condenser knob. The condenser'áan Berlin on 400 metres. then be moved by inserting the Thanking you again for thi* point of a pencil, or similar rod excellent circuit. 
(yhich.can be as long as desired), 

-. into-.,the most convenient 'hole. - 

. Yours, etc,, 

ciabledampingeffecton the primary 
- winding T1, and will frequently be 

sufficient to stop excessive L.F'. 
reaction. 

. Experimentérs will have found, 
no doubt, that varying the pressure 
of the cat's-whisker on the crystal 
frequently varies the tendency 
towards low-frequency howling, and 
the reason is that the .resistanCe 
of.the crystal varies according'to 
the pressure of the cat's-whisker on 
it, and this varying resistance. 
alters the damping oi the trans- 

- former winding, and so varies the 

be quite as efficient, from the point 
of view of signal strength, as the 
plain tuned anode 'arrangement. 
For broadcast wavelengths the 
coil L4 may be a No. 250 plug-in 
coil, which will be suitable for 
wavelengths..up to óoo metres. 
Correspondingly larger choke coils 
are required for longer wavelengths. 

Fig. 22 is simply the arrangement 
of Fig. 21, reaction' being now 
obtained by coupling the induct- 
ance L3 to L2. 

(To be continued.) 

2.0 am. urcnestra. 
2.40 ,, Old Irish Airs Male 

singer. - 

2.52 ,, Valse Capriòe. , 

2.57 ,, Harp Solo, '.' Sound the 
Alarm." Soloist, Mme. 
Brandenburg. 

Time signal for io o'clock 
3.5 ,, Mme. Brandenburg, harp. 
3.10 ,, Piano. 
3.25 ,, Duet, baritone and 

- soprano. 
3.27 ,, ' Pianó. - - 

3.35, ,, Nocturne 'm' A minor 
(Chopin). . 

C5 Bj 

Fig. 22.-Reaction addei to the Fig.21 c?rcuit. 

across the telephones being corn- - was explâined earlièi- in this serie 
municated to the primary of the and we have here a practical. use 

- transformer T1 T2; and then back of the arrangenie.nt, a use, more- 
into the grid circuit, thus producing ovdr, which results in greater 
a low-trèqúency chain of reaction. stability. The arrangement is 
When the crystal circuit is corn- therefore not merely an alternative, 
pleted by lowering the cat's- but an alternative with. certain 
whisker-on to the crystal, the low- advantages, although the arrang 
frequency chain may still be present, ment is a little more complicat d, 
but the crystal has a very appre- and which, in some cases, may not 

American station - WBD ? - on 
March 30.. 

This statioñ was heard by m 
on the same date, and though not 
using the.sarne.circuit as Mr. Rene 
Tolik,it may be of interest to him t 

to- ha-ve -a copy of the programm 
which I heard and which has been 
confirmed by the station in ques- 
tion (WBZ). - 

- Using six valve .V.2, I listened 
oh a loud-speaker from h.nì. till 
4a.m. 

r 7 

C 

-. READERS'' 

EXPERIENCES 

SIR,-I notice in the May 
ILODERN \VIRELESS, on page 745, 
one of your readers, Mr. Rene 
Tolik, writes to say he received an 

July, 1924 MODERN WIRELESS 
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4 . so . * 22)6 
6v. 60 . ...... 27,0 
V O ......... 
y. 100 

___________________________ 

u T BA'r'rERIES 
- 

60 volt ...... 7/6 
30 volt ...... 4/8 

Lightweight, 4,000 ohms 10/9 

Standard weight, 11/6. 12/9 

Brunet, the old original, 
o mg .. 

.. 

Brunet, single, 4,000 ohms 7/11 

Brunet De. Luxe, 4,000 
ohms ...... 15/11 

Raymond Special .. 11/9 
Lissen T.1. .. .. 30! 
Liegen T.2. .. .. 25/- 
Lassen T.3. .. .. 16/6 
Powqnip 2-1, and 5-1 .. 14 11 
Tested on Aerial .. . 14/11 
Eureka Concert Grand .. 30/- 
Eureka 2nd Stage .. 22/6 

Rheostat and Dial . 2/6 
Ditto cheaper qualiiy . 178 
Oumond Fil. Res... .. 1/9 
Raymond .... 1/6 & 1/4 
Battery Clips .. 3 for 2d 
English 45 Batteries .. 4d. 
B.B.C., with Connectionq Od. 
Raymond Var. Gd. Lk. .. 1/6 
Raymond Anode Res. .. 1/9 
Nuts, 5 and 6 B.A. doz. 1)d. 

C en Ve er 7 d a mi .. .. / 

Coil Stands, 3-way 4/3 & 4/6 

Ditto, Special value .. 0/3 
. - 

c e a ve in ows 
Cause .. . .... Od. 

Rasi Fix Crystal Cups . ld. 
I M ti S t aus ono ng wi Ches, LISSEN PARTS. 

Guaranteed Qùality. - 

Brunet for Crystal Svis 
Liasen T.1. Transformers 30/- Nota, 4 and 2 B.A. doz. 2d. D.P.D.T. .. -. 1/3 

-- (8,000 ohms) .. .. 18/6 
Lissen T.2. ditto .. . 25/- 
Ligases T,3. ditto 16/8 

Brass Washers 3 ddz. 2i1. 
French "R" Valves .. 8/6 

Ditto SP D T IOd 
VARIOMETERS. 

C 6 emserLB. .,.,0000 ens 

.. . 

Variable Grid Leak .. 2/6 Phillips "R" Valves .. 7/6 Lightning Sw,tchea, S.P.D.T. 1/3 
Variable Anode Resistanc 2/6 Dutch Tubular Valves .. 4/ Ditto, D.P.D.T ..... 2/- 

'- 

Lightweight B.B.C., 4,000 Lissenstat Minor .... 3/8 
Lissesustat 

Dutch "R" Valves .. 5/3 
French "Metal " oo 17/6 Wander ugo ., sr 

- k ohmS 15/9 .... . ... 7/6 .. 

us, 
Lissenstat Universal ,. 10/6 Dutch Dull Emitters .. fl/ Sleeving, 14 mm. .. yd, 4d. 

Brown's featherweight .. 25/- Lissen 2-way Switch .. 2/9 Empire Tape, In. 12 yds Od. Brass Plug and Socket pair id 
\ íijiVi'X 't 

B.T.H., 

Sterling B.B.0 ..... 25/- 

B.B.C. 25/- 

Lessen Series Parallel ditto 3/9 Ditto, in. 12 yde.- 8d. 
Transfers (Set) .... 6.d. 
Lead-in Tubes, 6 in... Sd. 

8crev Spade Terminals 
eagig id. BASKET COILS. 

French 

.. .. 
Thomson-Houston 

6 waxed, 200/3,600 metres 
J 2oo5o :.'°ii Pin Screw Terminals 2 for i'd. 

Wonderful Tone, 4,000 5 W's'xless 2O/2,000', :: 1/11 Wound Coils, 200/850 .. i/S Ditto .... per doz. bd. 

POST FREE 
ohm8 ........ 12/6 6 ,, 150/2,000 ,, 2/2 Telephone Wood Screws.. id 

Tin Coppe,, 18 hank 
Good Knobg, bushed 2 B.A. Od. 

New Molel Inside Wind- G/l I Ericsson E.V. type, 4,000 
S.T. 100 <Set of 2) ,, :. i,o 

Radiola (equals 200) .. i/B 

g. .. Od. 
Aerial Wire 7/22 .. ioo ft. 1/11 Engraved Scales 0-180 .. .d. 

ing Ebonite Former "I Ohms ...... 12/- 2 for P.W. Unidyne Circuit 1/8 Extra Heavy 7/22.. 100 ft. 2/3 Egg Insulators .. cuele ld_ 

j, - -. -j. 00005 3-plate vernier, 2/6 (no dial) 

A handsome thaI with EBONITE.DIAL and scale 8d. extra. Special terms to Trade, 
peale 0180 given tree. POST 3d. SET. Radio Clubs, etc. 

With vernier at bottom. ConpieLe 
with dial, 2 knobs. Post 6d. 

B.T.I-L cAlLERs' BARGAIN PRICES 
ALL POST ORDERS FROM OTHER PAGE VALVES. 

TypeB5 ' - _____________________________________________ 
r . s BUY YOUR GOODS FROM A CRYSTAL DETECTORS. Electron (genuine) Wire 

- Fi!. e ......... 0-06 amp. WIRELESS STOi1E, NOT Large Upright .. .. 1/2 
100 ft. 114 

Qotïty Lead.in.. 100 ft. lOi. 
......... 20-80 Large horizontal .. Telephone Terminals and 

30/ FROM SIDE LINERS 
- 

(Brasa or Ebonite) Nut ...... li. 

Type' R4. '' 12/6 
Ditto, Terminal fitting .. 1/6 

(Nickel oc Brasa) Large Pillar, W.O. Army 15. 
Small Pillar 4 for 3d. 

Powe' Valves 35/- 
. 

N and K GENUINE, 

i.arge Perikon ., .. 2/2 
Small - .... 1/8 

(com with 2 Crystals) 

.. 
Detector Parts .... 3d. 
Copper Foil .. per ft. 2d. 

POST 3N STOCK. FREE . 

. Small horizôntal .... bd. Aerial Wire 7/25 .. 100 ft. 1/3 

ORIGINAl fATTERN All above glass enclosed on Valve Sockets, not and 
Ebônite Base. SOME VALUE I washer .... 4 for 3d. 

- 

ACCUÍUJLATORS - HEADPHONES. 3itto, shouldered each ld. 

SUMMER TIME PRICES. L.F. TRANSFORMERS. 5 Cats Whiskers (i gold) lot 3d. 
Beil Wipe, I.R.C., D.C.C. 

'CaIlera Only, Nett. 
- Most comfortable. It t-héy 

were 25/- yoU' would value 
Radio Instruments .. 25f- 
Igranso Shrouded ... 21/- 

10 yds. 4d. 
Twin Lighting Flex 4 yde. Od. 

Well-known Make. sdld under them much more. Comfy Formo Shrouded .... 18/- Two Colour Flex .. 'yd. 2d. 
my own labeL Leather Headbands.. Brunet Shrouded .... 12/6 

General Radio 83 14/11 
Contact Stops and Nut 2 a id 

4v. 40 , ..... 16/8 . . 
. .... Contact Studs, complete 

4 y 60 . 18/6 -. Formo Open .. .. 19/6 6 for 2h 

Insulated Rooks .. ,. id. 

Ins. Staples 4 a ii. 
Spear Point Whisker - 2d. 

Real Gold or Silver- -, 2d. 

Adj. Earth Clips .... 4)5. 

Roll Adhesive Tape .. 3d. 

2B.A.Rod .. foot Od. 

4 B.A. Rod .. foot ijd.' 

Brass Spade Tags 4 a idi 

Ebonite Fil. Diala .... Od. 

Slotted Adapters and Plug 3/3 

Ditto, 2nd quality .... 101.5 

Coil Plugs, Ebonite, 1,000 at 4d. 

Coil Plugs ,, 7d., Sd. & 9d. 

Edison Bell shaped . 1/- 
Shaped, 2nd quality .. lOi. 
Coil Stands, 2-way 2/6 & 2/il 
Coil Stands. 2-way 3/3 & 4(6 

RAYMOND'S VARIABLE CONDENSERS 
- - Our Air Dielecric Condensers are the simplest and MOST eflicient on the marhet. Lowest in 

' price. Higbes.t in quality. Made for panel mounting, and are the most suitable condensers 
u. for Broadcastthg or Amateur wosie. . .. 

NEW MODEL. National Laboratory Certificate for ouaranteea Capacitie. - 
NEW MODEL. 

- ..-r- Accurate Rigid - - Electrically and Narrowect l'ossible 
- Constant Constrsicilon Mechanically spacing 

' - Capacity. Throughout. Perfect. Aluminium end pistes. 

BEAUTIFULLY FINISHED. ALL PARTS NICKELLED. 0005 6 Il i F Cape No. of Plates. Price. Height without connections. i u 001 .. 49 .. 6/11 .. 3jj1 - AAA2 'r .. 0003 .. 15 .. 4/6 .. ld iii. - 'J 'J L) 'J 
j 

) 
- 

a. -0002 .. 11 ; 4/- .. li in. - 

i 0001 .. 5 .. 3/6 .. i in. Ebonite Dial Sd. extra. 

 OD E R-N WPRE L E S Jüly, 1924 

IIUL.LO E VERYBOD"4 
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BEST AND' CHEAPEST. POST - FREE. 
EVERY ARTICLE ON THIS PAGE POST. FREE EXCEPT WHERE .MÄRKED.r - 4. POST ORDER PAGE. POST ORDER PAGE. 

-SUNDRIES, fi.F; PLUG-IN r GENUINE VALVES. Post F,tra on this 
Gaûze Valve Windows, TRANSFORMERS. and fl ORIGINAL Nullard Ora ..,.. 128 

nIckeI . 7. . . PATTERN Marconi DER. .. 21/- Column. 
Empire Tape, 4m. doz. yds. 9d. 

in. doz. yds / 

Phone Cords, Double 
72 in ......... 1/11 

Ebonite Bushes, 2 and 
4 B.A ......... 

'° -- °''°" 0(0 
No. 2. 250-70g) .. 3/11 
No. 3. 450-1200- 
lo. 4. 900-2000 .. 4/6 
No. 5. 1600-3000 
No. 6. 220.5000 4/11 

roSi oa. IZiT. 
. 

Famous for Comfort-Every 
natI of N. t K. 'Phones coni- 
meats ¡mmediately on their 
comfort and the way they 
exclude outside sounds. Tuis 

Ethswan D.E.R .. 21/- 
Marconi D.E.3 .... 20'- 
Nullard, Ediswan, .06.. 30/- 

EBONITE 3/16 in, 
Ebonite Coil Plugs, best is the to two things-the extra Splendid Quality. Stock Sizes. 

"FILOSTAT" 2 for 2/- 
Ditto, shaped, Edison 

size of the 'phones, covering X 44 bd. 8 X 6 1/6 
X 5 1/6 8 X 6 2/- 

Neu ........ 2 for 2/8 FILAMENT RESISTANCE 
the ear completely, and the 
leather covered bead bands 0 X 6 2/3 10 X 9 2/6. 

Twin Flex .... 12 vds 1/10 
Bell Wire, DCC., I.R.c. Controls ONE IMPOSSIBLE which . have an additional 

sanitary value: 
12 X 9 4/8 12 x 12 6/. 

Post ¿d. piece. 
10 yds 9d. D.,. as 

a,,, Light Weight ...... U/O B0NI slY9r size 
Fin Screw Terminals, 

12 for 1/3 
Spade Screw Terminals, 

12 for 1/3 
'Phone Wood Screw Ter- - 

minais .............. 4 for 6d. 
Valve Sockets, Nut and 

Washer . . . 12 for 1/2 
Ditto, with Shoulder, 

12 for 1/3 
Brass Plug and Socket 

6 alra 9d 
5pea Point, Gold or ilver 

Whisker .... . 4th 
Pacl,et o14, one gold .. 64. 
Terminals, with Nut, Pillar 

doz. 1/3 
Ditto ditto 'Phone doz. 1/3 
Ditto, 2 B.A., with Not, 

'Phone ...... doz. 1/9 
Ditto, 4 B.A., W.O. doz. 1/6 
Large Pillar, complete doz. 1/6 
Insulating Sleeving 3 yds. 1/3 
Spade Tags .... doz. 54. 
2 N.A. Nuts .. 3 doz. 84. 
4, 5, or 6 BA. Nuts 3 doz. 7d. 
Tinned Copper, 14g. 3 yds. 1/- 
Ditto, 18 g., 7d. 18 g., 

64. for 3 yds. 
Rubber Lead-in, -rood 

quality ..... 10 yds. 1/6 
Ditto, heavier .. 5 yds. 1/3 
S.P.D.T. min. Panel 

switches ...... 1/3 
D.P.D.T. min. Panel 

Screw Connections 
2/- Soldering. 

Stisdard ......... . 12/- 
Both 4,000 ohms. 

waise you walL. 

Tiús first-class Eboulte Valve 
SwitCh Arm Holder, cit 
with 12 Studs from solid rod, 
12 Nuts, 1 hand turned, 
Washers. 8 outs. . 

To Callers lOid. Each 
By Post, 1/6 get Post Free 

j 

. 

IIEADPIIONES. 
4 000 ohms. 

Sterling B.B.0 . . - 25/- 
.B.T.H., B.B.0 ..... 25/- 
Brown's FeatherweigLt 25f- 
Brunet, Type D . . 14,6 
Brouet--8,800 ohms. For 

Crystal Sets .... 19/11 
Brunet-4,800 New :rodel ', A ' Type De Lo:e is/il 
Brunet Single Earpiece 

ohms ..... 8,11 
B.B'.C. Fine 'Phones .. 15/6 
Ericscon, E.V (the old 

original) 
French Thomson Hourton, 

, Finest Possible Tone, 

' 

4000 ohm 15/6 

PLUG IN. COILS. . 

Burndept, Sb, 92, 53, S4 4/3 
S2, 4(3 ; 75, 4/8 ; 100, 5/6 FILAMENT RHEOSTATS, 

Ormond ......... 2/- 
Raymond ......... 1/8 
Ditto, with dial . . 2/-, 2/8 
Igranic ......... 4J8 

each 
T.C.B..6, 13, 30 ohms . . 4/- 
Ajax, 25.5 ohms . . . 4/.. 
Ajax, 30.5 ohms .... 5/- 

IGRANIC COILS.' 
25 . . se- loo . . . - 7/- 
35 . 5f- 150 . 7/10 
40 . . - 20 . . 8/8 
50 .-. 5/2 250 . . 9/-. 
60 . . - 309 s . 9/5 
75 . . 5/6 400 . 10/3 

AlP Sizes Stocked. 

POTENTIOMETERS. 
Ajax, 464 ohms 6/8 
T.C.B. 300 ohms , 5/ 
Igramc ........ 7/8 
Peerless, 6 ohms ., .. 4/8 
Peerless, 15 ohms .. .. 4/9 
Peerless, 30 olinss 

LISSEN COILS. 
20 .. 4/10 50 .. 5f- 
30 .. 4/10 60 . 5/4 
30 .. 4 10 75 .. 5/4 
40 . 4,10 100 .. 8/9 

_________________________ 
BASKET COILS. 

6 Waxed 2003,000 metres lilt 
7 Waxed 150/3,600 metres 2 3 
5 Waxless 200'?,OOO metres 1/11 
6 Waalesa l5O2,O00 

metres ........ 2/3 
2 Waxiess for ST 100 ,. )i6 
1 for Radiola .. 

Post 3d. Set. - 

WHEN VISITING 
WEMBLEY 

CALL HERE. WE. 
PAY YOUR FARE 

up to 2/6 in. £ 
on Ordinary Prices, 
(N.A.R.M. and fixed excluded) 

CRYSTAL. DETECTORS. 
Enclosed 

al,sa. 
---- Brass 

.. Nickel 
- - 

' Fittings 
Small 1/-, 1/3, 1/6, 2/- 
Large 1/4 1fB, 1/9, 2/8 

Fnlosea Perileon., 
Small 1,8. Laree. 2/2. 

With Z,nc,te and Born,te. 
Post Od. each. 

. ll.T. BATTERIES. 
, 

B.B.C. 80 y ....... 8/11 
B.B.C. 30 y ....... 5/8 RAYMOND. 

. FIXED CONDENSERS a 
Ebonite Base. True CapaaIy. 4 

Pure Mica, etc. 
.001. .0001 . .. lUd. ' 

.002, .003, .004, .005 .. 1/- " 

________________________ 
L.F TRANSFORMERS. 

"RI." ........ 25/- 
Igranic .... shrouded 21/- 
Formo ...... 18/- LIGHTNING SWITCHES. 

July, 1924 

BUY 
MODERN FT' 

RAYMOND; GO 
IRELES5 

DS 

: 

11111 IIIIIIIIItIIIIIII IlIlIllIllIll IIIIIt 

RIGHT OPPOSITE 

DAL Y'S 
GALLERY DOOR 

- 
V 

IIIIIIIIIIIIIIIlIIIllIIIIIIIlIIIIlIIIII$IIIl 

HOURS 
r - OF BUSINESS: 

V_______________________________________________ - DAILY 9 to 745 

T2, LiSLE STREET, W.C.2 SUND. lOto i 

V- V 
- V V - - V 

iiiiIiiiiiiiiiuiuiiiitiiininiiwiiiitir 
PHONE: CERRARD 4637. 

V 

- . 
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-: 
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switches . 1/8 
S.P.D.T. on Ebonite ... 1/9 
D.P.D.T. ditto . 2/11 
Wander Plugs, Red and 

I Black ...... pair Od. 
Adhesive Tape .. roll Bd. 
Copper Foil . . per ft. Bd. 
Battery Clips ..... doy. 1/- 
Asnal Wire, heavy, 7/22 

wIth 4 insulators 100 ft. 3/9 
Nidite or Taute Crystal . . 1/- 
Tungstalite with Whisker 1/- 
2-way Basket Coil Stand 

with Holders .... 3/11 
Basket Coil Holders, with 

Plug .......... 1/8 
100,000 ohm Mxed Re- 

sistance ........ 1/6 
Burndept Crystal Detector 3/6 
Variometer 1501650 .. 2/6 
Wound Coils, 250/050 .. 2/6 

ANODE RES. VARIABLE. 
Listen ........ 2/n 

ÇWatmel 
- ....... 3/6 

Allen ......... !ii1 
Perfecta ........ 1/11 

Lissen Minor ...... .. 3/6 
Lissenctat .. :. 7/6 
Lissen 2-way 2/9 
Listen Str. Parallel .. 3/9 

Brunet 
9. Radio 83 
Raymond , Open 
Formo 
Litten Ti 
Lissen T2 
Lissen T3 
Powenip 2-1 ...... 
Powquip 5-1 ...... 
Tested 
Eureka CO 
Ditto, 2ndstage 

VAR. GRID LEAKS. 
Lissen 5 to 5M ea. .. 2/8 
Watmel 5 to 5M ,, .. 2/6 
Alien 5 to 5M ,, .. 1/9 
Pert cota 5 to 5M ,, .. 1/9 

P.W. IJNIDYNE CIRCUIT. 
BUY YOUR PARTS HERE. 

Why Pay High Price'? 
.0005 var Condenser ., 5/3 
Ditto, with Vernier .. 6/il 
4 Electrode Valve .... 12/6 
Valve Holder ...... 1/8 
2-way Cam Vernier Coil 

Holder ...... 12/6 
2-way Ordinary 3/11 
Basket Coil Adapters, each . 1/6 
2 Basket Coils (Special) pr 1/8 
Var. gd Leak 1/9 or 2/8 
Best Fil. Res ........ 2/- 
Terminals (Set) .. .. .1/- 

POST 3d. 

EXTRA QUALITY. 
S.P.D.T. on Porcelain -.. 2/- DUBILIER PARTS. 
D.P.D.T. on Porcelain .. 2/9 FIXED CONDENSERS. 
BOXES, Solid Mahogany. .001 up to .000 .. 3/- 
8 X 6 High-class .... 5/11 .0001 npto .0005 . 2/8 
6 X 6 Do. .... 4/il Grid Leak 2/6 

LOUD SPEAKERS. 
.01 tor Loud Speaker '.. 

Anode Resistance .. 
7,6 
4/- 

Amplino Ins ....... 42/- rilinicap Switch .. 8/- 
Sterling Baby 55/- 
Ditto, Fiorai ...... 60/- EDISON BELL PARTS. 
Brown Baby 48/- FIXED CONDENSERS. 
Shaw's Genuine HERTZITE, .0001 up to .0000 .. 1/8 

1/.- .002 up to .008 ..' 2/- 
ACCUMULATORS. Grid Leak 

With .0003 Fived .. 
1/3 
2/6 

,,S,ummer Ti9se Pries. Twin Detector .. .. 5/6 

.006, .000025 1/8 

.01, .02 ...... 2/- 
Post.3d. each. 

A.SNIP! 
2-way Coil Stands, Ebonite. 

Some bargain .. 2/6 
Post Is. each. 

SNIPS! No Post Orders. 
Ebonite Coil Pioge .. 4d. 
Good Knobs, Bushed 

2 B.A ....... lid. 
Shaped Coil Plugs ..... Sd 
Screwdnvers 4/d. 
Bus Bar 1/16 TO. 4 ft.,. 2iil, 

n vr,uuwu IllflV.5 uIuuLAuer 
my own label. 

. MANSBRIDGE T.C.C. West End Stoeist for 

:: :: 
FXD CONDENSERS, NEW Lissen tujtlier' 

4 y. 80 amp ....... 
6 r. 80 amp... 

22/6 
27/6 

1 MFD ....... 
1 MFD ........ 3/6 

4/6 .Jgranic; Eilisoa . - 

O y. 80 amp_.. 33/_ 2 MFD ....... 6/6 
. Bell' etc 

O y. 100 amp ....... 
Carriage 1/- each. 

42/- VARIOMETERS. . . 

NO OATCHPENNY AD. ms 
Ebonite 250/650 Ball , 

VALVES. Rotar ...... 7/6 HAVE THE GOOD" 
Phillips .04 valves .... 18/6 Ebonite 250/650 Com- 
"Metal ".06 valves.. 18/6 pact . . .... 4/11 , ..... 
Dutch Dull Emitters Failon 200/700 Inside 

(D.E.R.) 12/6 Winding 10fr VALVE jioL E S 
Cossor P.1. P.2 12/O Raymond 200/700 Inside 
Ediawan "R" 12/6 Winding .. .. 9/11 Complete with 8 nuts. Special 
Marconi " R " 5 .... 12/6 Impregnated Bosrd with 011er. 

B.T.R. "R ........ 12/6 Clips 250/650 3 X 2 2/9 No Poet Orders, U2 

i 
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Small Hq'se Lighting, Electric Trains, etc., E., 7 ini. high. . finished in largerthan 9 ins, long and ins, wide. 

Order yours tors not larger than io ins. 
3/- 

a volt 

I6 

volt, 

21/ 
6 volt, H A N DY ' COI L SOCK E T. best ebonite. Large size for Accunlula- 

40 amp. 
I o 

40 amp. 40 amp. 
31/6 For holding loading coil for the new long8 /' right away long by ins.wide. All one Pist 1/. Post z/. Post 1/6 wave statIon. Complete with suitable coil for I a n d1 

6 
Price. Each. Post 4d, 

Price ... . Price ... Price ... Crystal Sets and Single Valve Sets. Price post free. secure ' it you don't want one NOW, venU 
Six Accumulators sent post free. ' . Coil Socket only .......... 2/3 for I want one soon-order NOW fon 

All ex-ovt. Stock but absolutely unused. Post 4d. Price. ... ... - ... Post extra, future requirements. 

A.. W. GAMAGE, LTD., HOLBORN, LONDON, E.C.11. 
Also at Benetfinks, Cheapside, E.C.2. 

194 In relvine to advertisers, use COUPON on last page 

wi. .. T -. 
L. Keen experimenters know that at Gamagesthey get EXACTLY 

what they want-and at .the. price they want to pay.. 
i- Write for Wireless Catalogue and see hcw we can help you! 

P ERMAN'TE i- WIRELESS on EASYTERMS . 

I 
Gamages have now extended their easy - 

payment system to Wireless and you may 

C i_ s ¡_ 
now secure on payment of first deposit, 
Wireless Sets from £zo upwards, balance 
being payable in monthly instalments. 
Write for details to Wireless Dept. and get 

I111 your set in good working order for 
Cf . 4 Sums,,r. (f - 

If you would impro'e your results use 
I I 

Gainages "Pemianite," the best crystal 
I I -. . - - '-- --- - - - 

in the work. Hundreds of testimonials t", V 

bearing out its efficiency t The most popular V 

crystal in the couñtry Clear, 
I 

,,.z' 
IIuhIlllliItiIIIllhIIIIlll . 

- The " Samson. Accu- 
powerful results. Remains in i -. - lIIIIIlllhiiIIIIiiiillhIIIIIII I mulator Carrier. 
adjustment longest. Pet large ',. i!IfllUIUIHÌUIUIIIlIIIII I - - - 

piece ... . V L-_1llllhllIllUhIIIIIIIIIIIIIIll Whit everybody has been waiting 
Get piece tay and notice .lfllflUhItIIIIIIllhIlluII I 

for Just the thing for you! Made 
the improvement. VPOSt V 

Holder in th,ee sizes-all same price. 

FULLER'S BLOCK ACCUM ULATORS. [11111 eatitìtuiy. than im long 
atot larger 

For Wireles Sets. Electric Bells. Motor and Motor Cycle Lightine. V 
V made and Medium size for Accumubitors not 

uADIONS°rv. 
TED. - and canplfij etyoynnÍ. B.& 

All these Parts and 1,001.. Others at: 

D4 for detçting. 

1V anode current also. If your dealer does 
not stock this efficient and economical 
valve, write direct to us and we will 
see that you are immediately supplied. 

Same price for each. Saniè filament and 

Jf 

- 
- .... Sole Manufacturers 

RADIONS, Ltd., Bollington, Macc!esfieId 

111t'J111 :.*:. 

MQDERN WIRELESS: 

-- 

July, 1924 

TAKE OUT THOSE ....... VALVE GREEDY VALVES REPAIRS 
and fit Radion to the ' lasting" benefit (Mcst nes) 
of your accumulator and your pocket. ¡ Valves repaira by us. are: 
These valves use only a third of usual .guaranteed:- 

cônsume more filament current. 
: current. 

Use only .25 amps, at 3.5 to 4 volts. (2) To have :t same ampli-: 
Anode Volts 30 to 90. 

) .1 e'the same radiation, 
On all normal plate voltages no grid. Ordinary. lyres. 
bias is needed. Puce 6/6 Post 

Two Types : A2 for amplifying. .: ............................... 
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L, 

E. 
Fier. 2.-The right way. 

that which we require. A coil of 150 -__________________ 
. turns of No. 24 or No. 26 wire on - 

a 3 in. former will suit, for those 
who wish to make their own coil. 
A basket coil may he used, and will e--- 

be found excellent for the purpose 
if a coil equivalent to a No. 150 .. -. 
plug-in coil is made. - "T 

In Fig. 4 is shown a crystal set 
with the units and tens method of ) 

tuning, and a loading coil may be -- - 

I added as shown. In all the above -. E 
cases a variable condenser may be Fig. 5.-Simple sin gle.valve circuit. 

thus receivers which will tuie to equivalent to a No. 150 plug-in 
. . Radiola or Eiffel Towei will need . .. . .- 

no ãon'ersion. Ready-made sets 
. 

.. . - . . 

using plug-in coils will require a . . 
No. 150 in the aerial socket, a 

A 
. -: 

'No. xoo or. larger forreaction, a .':L2 
No. o for the tuned anode, and . 

if tuñed iòòe-coupled set is used, . . . 

a coilof the samesize as that in the . ' - 

tuned.' hodè for the secondary 
circdit. - Plug-in transformers, ' 

where used, will have to be changed 
- ¿ . . ' S for others tuning -to the correct. 

wavelength.-' - r, - - 

r' ............ : 
Conversion of Home-made Sets Fig: 3.A loading coil for odrio- 

. meters. . . - 

A iiumber of. circuits are given . -. . . - : - 

- which, will- provide thè necessary coil will suit, as this, ,.with 
: 
the 

data for tli conversion 6f sets made inductance already in the receiver, 
will bring up the wavelength to 

ana tens receiver. - 

-inductance and the aerial in such a . 

way that the - condenser is now - 

across both inductance and loading 
coil. - - . 

Conversion of Valve Sets - - - 

- The vast majority of valve sêts -. 
use plug-in coils; therefore we -. 
have only to use appropriate . ".. . - - 

coils. Fig. shows a simple single: - 

valve 'set in which botti L i-and' ' . 

are plug-in coils. For the long -, 

waves L2 ipay be allo. Ib, ijo, or ..' 

200, depending upon the ease with 
wlijcl the zalve will oscillate. 
Constant aerial tuning is not re- 
commended for the longer waves, - '. - 

aqd the CAT, condenser should, 
be shorted. ' - -. - 

.1 '_-'- / 
"i 

L, 

Fig. 1.-The wrong way to adda 
loading coil. 

length to which the circuit will - - 

respond, but the crystal detector 
A 

is across only a..portion Qf the L2? ; 
inductance, thus reducing the signal 
strength. Fig. 2 shows the correct 
way to add a loading coil, the latter 
being shorted by joining A to B, ... - - 

when lower wavelengths are to be . . 

received . 

Fig. 3 shows how to convert a 
variometer tuned crystal set. - . ...... 

Sze of Coil .. 
E . .. . - 

In most cases a coil ¿E size. Fig. 4.-Adding a coil to a "units 

THE problem of converting 
a receiver in order to re- 
ceive the transmission of the 

new high-power broadcasting station 
is one which has caused much 
thought on the part of many readers, 
and some hints on the subject will he 
helpful. This transmission is on a 
wavelength of i,óoo metres, and 

\I/.- - 

by readers themselves. Crystal 
sets of the single-slider type may 
be converted by the addition of a 
loading coil in the aerial circuit, 
and care must be taken that the 
coil is added in the correct manner. 
In Fig. i are two terminals marked 
A and B, in series with the aerial 
and joined by a link. Taking out 
the link places the coil L in series 
with L1, thus increasing the wave- 

shunted across the aerial and earth 
terminals of the set to enable fine 
tuning to be carried out. 

Crystal Sets with Tuning 
- Condenser 

If the crystal receiver has a 
variable condenser shunted across 
is inductance, the loading coil 
must be inserted between the 

July, 1924 

J, 
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t!TTÎ fl f.! w . Converting our 
'_H liii -. I . 

.. 
. Receiver for 1,600 

Metres . 

¡IIÍtIIi 
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roo,000 ohm type; .The resistance Strand London, WC.; mark- 
may be mounted upon a coil plug, Fig. 8.-Resistance Coupling. ing the envelope "Query." 
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Fig. 7.-Tuned anòde coup!ing 

- Resistance Coupling 
Very high efficiency is obtain- 

able by resistance coupling on the 
longer wavelength, and as this 
form of coupling is untuned, we 
are simplifying our receivers. 

Fig. 7 shows the high-frequency 
portion of a set using tuned anode 
coupling. Fig. 8 shows the same 
set converted for resistance 
coupling. It will be noticed that 
the sole change is the removal of 
the coil L2 and condenser C2 and the 
substitution of the resistance R3, 

which may either be a fixed 
8o,000 ohm resistance or a variable 
anode resistance of the 50,000 to 

pass 'nergy whicii we' require for 
other purposes. - 

Multi-stage 11F. Connections 
If two stages of tuned anode 

coupling are used we can plug in 

matters. In view of the expense 
incurred, we are reluctantly compelled 
to make a charge for replies of s. od., 
according to the rules below. 

All queries are replied to by post, 
and therefore the following regulations 
must be complied with :- 

(i) A postal order to :I a1ùe of 
2s. Od. for each question must be 
enclosed, together with the 
Coupon from the current issue 
and a stamped addressed, en- 
velope. 

(2) Not more thin three questions 
will be answered at once. 

(3) Complete designs for sets and 
complicated wiring diagrams are 
outside the scope of the depart- 
ment and cannot be supplied. 

(.) Queries should be addressed to 
Information Department, Radio 
Press, Ltd., Devereux Court, 

Fig. 6.-A popular three-valve arrangement. 

S.T.100 Conversion valve socket, giving the connections 
For the long wavelength the A, B, C and D. A new unit is 

aerial coil in this receiver will be a made which plugs into the socket, 
-No. 150 (without constant aerial having a resistance across A and B, 
tuning), and a No. 250 may be used B and C being joined by a wire, añd 
in the anode socket. D being left open. The receiver 

is now converted for resistance 
coupling, with one provision. In 
Fig. 9 the leak R2 is shown across 
the condenser C3, and for the new 

- method of coupling must be placed 
so that it occupies the position 
shown in Fig. io. This leak need 

. not be changed back again when we 
- - - - - . -. - - replace the transformer, as the set 

- will work just as well with R2 con- 
nected as in Fig. io. 

In this case also C2 must be set 
.n at zero, otherwise, as shown dotted 

in Fie. ro. the canacitv would by- 

I I. j 
Fig. 10.-Conversion of transformer 

to resistance coupling. 

as readers know, uses tw plug-in 
transformers for the shorter wave- 
lengths .. . - 

:: Radio Press Informa- 
: tion Department 

Owing to the tremendous increase 
in the number of queries, and the 
policy of the Radio Press to give 
expert advice and not merely "paper 
circuits." it has been found necessay 
to enlarge our staff dealing with suèh 

L, 

(-4 coupling are used, then the first 
plug-in unit will have to contain 

r T the condenser and leak required for 
-: 2 resistance coupling. Suitable units 

- c for this purpose were described in 

, 
flF. these being designed for use with 
I thé Transatlantic receiver, which, 

- 
T2 MODERN WIRELESS for March, 1924, 

-. 

'i 1/2 1 ToNT+ 

IT -. 
- T4- ____ _____ 

j 

reaction, the former coil may be a 
No. 250, while the reaction can be a 
No. ioo or 150 quite suitably. 'The 

im should be to have the reaction 
coil just large enough to cause the 
set to oscillate when the coupling 
is rather tight. Fig. 6 shows -a 
popular 3-valve circuit in which the 
coils may be L1, 150; L2, 250; 
and L3, 200, for the long wave- 
length. 

L2, set C2 at zero, and insert the 
resistance, thus completing the 
conversion to long waves. 

Fig. 9 shows the circuit of a 
transformer coupled high-frequency 
stage, the primary of the trans- 

-former being tuned by the con- 
denser C2, while the secondary is 
untuned. Practically all H.F. 

- transformers are mounted on four 
pins which plug in to the standard 

jI 
Fig. 9.-Transformer coupling. 

two resistances, as explained. If, 
however, two stages of transformer 

MODERN WIRELESS 
Where sets use tuned anode with and we can then pull out the coil 

July, 1924 
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9. 

79, Mark Lane, E.C., G. - - - 
- Salmon. 33 GiaftonSlreet, 

Tot1enJam Court Road, 
Peto-Scott. Ltd., 64 & 90, 

- High Holborn, Plggott 
- Bros., Bishopsgate, E.C., 

etc., and at our own depots. 
Perfect reproduction of the excellent dance 
mas,c regularly-broadcast demands a perfect 

Loud Speaker-the SPARTA." 

- 

- 

, Capacity. Price. Extra for 

--. .2- Ebonite bDx. 

-. .0003 mId. -.. - o 37 6 o 7 6 

.0005.,, 300 076 

.0007 ,, I 2 6 oso o 

.001 ,, - i.boiz6 
- A dvi. of The Dubilier Condenser Co. (592 I), 

- Ltd., Goldhaw/s Road, London, W.12. 

I - jUBILIE' 
CONDENSER CO(192».LTD 

1 

noises. Why not visit a demonstration to-day- and 
judge its superior quslities for yourself? Every good 
Dealer can show ou thc "Sparta." 

Type A., 120 ohms. 
Type lIA., 2000 ohms. 
Type 1-fHA., 4000 ohms. 

£4 15s. Od. 

Type ' II.", 120 ohms. 
1he first Loud-Speaker 
to provide for additional 
control through a 6-posi- 
(ion tone selector. 

£5 15s. Od, 

Send to-day for List 3T5A, 
descritiog "Fuller" 

Componenis. 

FULLER'S UNITED 
ELECTRIC WOR{S, 

LTD., 
Woodland Works, CItad- 

well Heath, Essex. 
Telephone ¡1/oid 1200 

(6 lines). 
Telegrams t " Fuller, 

Chadwell Heal/i." 
London Depot 58 High 

Street, ll'.C.2. 

Telephone Gerrard 07O. 

Demon of raiio,so of the 
"Sparta "Loud-Speaker 
ars given during broad- 
ra sling hours al Carnages, 
Harrods, Selfridgeo, Tite 
ServiaeTradiug Co., 289 
202, High HoI born, City 
Accumulator Co.. Ltd., 

The Vanicon. 
It is not until you come to examine a 
Vanicon closely that you appreciate the 
differences which can exist between 
condensers of similar outward appear- 
ance. But when you do, you will 
notice that the Vanicon is rigidly con- 
structed, that the plates are evenly 
spaced, that there is no end-play in the 
spindle to give unexpected variations 
in capacity. 

The moving vanes are connected to 
their terminal, not by means of a rubbing 
contact, uncertain in action, but posi- 
tively by a strong phosphor-bronze strip. 
Sturdy safety stops are provided so that 
this strip cannot be damaged by over- 
winding, even when the dial is removed. - 

It is easy to be wise after the event; - 

why not save yourself costly experience 
by fitting a Vanicon to your set in the 
fIrst place ? 

Made in four standard capacities. 

LOUD SPEAKER LL 
The Spéaker of combined excellence Never before 
has there been so effective a combination of good 
components. Embodying every worth-while feature 

1ft 
in Loud-Speaker construction, the "Sparta rendes 
inevitable the natural reproduction of every tone varia- TIiC i'a cn 

tion. Moreover, inside the hase of Type "B" is the 
Tone Sdector-a unique device which hiters the 
sound-rnsm'ing the elimination of all extraneous I 

July, 1924 MODERN WIRELESS 
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Genie's efforts on your behalf? 

If you have a doubt on the subject go to your 
wirdess dealer and ask him to demonstrate the 
new General Radiophones to you. 

:' Here you have sensitivity that responds to 
. .00000000011 of an ampere ; earpieces that are 

matched in tone, not by ear, but by delicate 
mechanical gauges, and specially designed. sound 

- chambers that give you natural reproduction. 

Do it now, and realis the full capabilities 0f 

MODERN WIRELESS 
:----; - 

-- ---:- - - 
vn - 11 --- - -. - 

- - 

July, 1924 

/ 1beiI2 
ti6e I6Lqqe5 t&2g - 

.1 At'YótirCominandI 
- - To. transport you' 

throügh the realms ":- ' of space with 
- music and song. 

f - . 
- ENTERTAINMENTS brought from the ends 

- - 
- 0f the earth are the modern radio Genie's 

gifts to you. 

j 
' Are you getting them all? With all the purhy.. 

- 

of tone with which they are delivered? 

- r are you y neg ect o t e most important 
unit- in radio-the headphones-nullifying the 

- -- Telephone: Telegrams: 
Mayfair. 7152. "Algenrad, London.' 
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20/- 
per 
pair. - 

your set. 

Fully Guaranteed. 

IlIIIIIIllIIIIi!l!I, 

t'1.E'1 

GENERAL RADIO COMPANY 
LIMITED, 

Radio House, 235, Regent St., London, W.i. 
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pivoted, ansi moves awây, from the 
first against a' stiff spring. A screw 
spindle with a pherical knob at 
the end works in a thread in a brass 
pillar, and pushes against abrãss 
plate on the side of this moving 
holder, thus rotating it against 
the pressure of the spring. The 
geometrical design is such that the 
motion is rapid, for a given rate of 
tupi mg pf the spindle by itn- 

the position of coils heavier than, 
e.g., No. 200, when the stand was 
horizontal on the table, but that in 
a vértical posture, as on the side 
of a cabinet, the apparatus worked 
smoothly with the largest coils. 
The small terminal screws were 
more accessible than is otten the 
case, but might with advantage, 
for experimental work, be made 
larger. - 

- 
;. . .. .. 199..- .. 

standard of rectifying efficíency 

Rex Double-Rectifier Crystal 
- Detector 

Messrs. -Morch Bros.- have sent1 
for review añ elaborate type of 
crystal detector with which the 
changés can be rung on a large. 
number of different arraiigements 
of crystals, and in particular 

double rectification " and fuil- 

 finished; on test with the 5oo-volt 
Meg " tester between sockets 

the insulation resistance was found 
excellent. - 

A Two-Coil Holder. 
From Messrs Ward and Goldstone 

ëcmes a two-coil holder, mounted 
on an ebonite base, ins. by4ins., 
for fixing on a cabinet or panel, 
with a fine-adjustment screw 
control óf a novel type: 

The one coil is fixed as usual 
the holder for the second coil is 

A useful two-coil holder. 

as to avoid oscillation with a 
liberal valve; a size smaller for 
the reaction-coil than is usually 
recommended had to be adopted. 
With direct coupling without series 
condenser, this trouble was absent. 

The instrument is well made and 
finished; there was absence of 
back-lash in the movements. It 
was noticed that the spring fitted 
was not strong enough to control 

The whole mechanism was found,. 
on trial, to work smoothly and 
satisfactorily, fine adjustment of 
the crystal being facilitated by the 
double control. The workmanship 
and finish were of a high order. 

The most laborate outfit in- 
cluded a mounted crystal, 2 spare 
cups, 3 vhisker-holderì and a 
tube of 5 different kinds of cat's- 
whiskers. The latter oh quantita- 
tiv comparative test showed each 
and every one the game good 

impossible to mak electricàl con- 
nection to the H.T. battery unless. 
the legs are inserted some distance, 
which cañ only be donè if they are 
placed in the right way. 

The bonite holder is drilled 
right through, thus forming its 
own drilling jig. A centre screw 
is provided for fixing. Small 
screws at the side. enable connec- 
tion to be made at the front of 
the panel, or act as binding-screws 
for under-panel connections if the 
latter method be used. 

The holder is well made and 

with a single knob. The finest 
control over reaction-coupling was 
ibtained. With the use of a small 
series condensei and ordinary types 
of plug-in coils it was - found 
difficult to loosen the reaction- 
coupling sufficiently at times, so 

- r'- 

stout whisker;holder movi.ng in 
ball joint at tle top of i vertical 
column; -oppsite this is a rigid 
column carrying a crystal-cup, 
which-is given a limited range of 
horizontal adjustment by means of' 
a micrometer screw (cOntrolled 
by a large ebonite knob) working 
against a spring. Terminals suitable 
for either wire or spade connections 
are provided on each column. The 
crystal-cup had an "Orgelite 
crystal set in it ; this on test 
showed excellent rectifying power 
and a multitude of sensitive spots. 

A Legless Valve-Hòlder 
From the Goswell. Engineering 

Co., Ltd., comes a sample of a new 
pattern legless valve-holder, in 
which the possibility of accidental 
short-circuits when inserting a 
valve (with thé probable result of 
a burnt-out filament) is guarded 
against by insulating the plate 
socket at the top. Thus it is 

trolling knob, when the coils are 
far apart and inclined to one 
another; but very slow when they 
are close together and nearly 
parallel, i.e., when the finest 
çontrol is called for. - 

The effect of this mechanism, on 
trial, was found to be èxtrernely 
convenient, as it combined, in a 
way, a fine-and-coarse adjustment 

CrystaJ Detectors 
A series of crystal detectors 

of a substantial type,- both already 
mounted on a mou lded composition 
base, and ina form suitable for 
the home-constructor to mount 
on. his own panel, have been sent 
for examination by Messrs. Quality 
Products, of }yde. The finished 
:" Kupee '. crysta1-dtector has a 

pit 

(r 

- ------ - 

N 

* 

I, 
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and triple crystal contacts, etc., 
can be tried with ease; and the 
instrument will appeal strongly to 
those interested in experiments in. 
crystal rectification. 

On trial, the instrument was 
found convenient to manipulate,; 
the insulation resistance was excel- 

usual grades. The makers give 
careful instructions as to pre- 
cautions to be taken when cutting 
the panel. With an ordinary fine- 
toothed saw 'there was a noticeable 
tendency to crumble away at the 
back edge, and care had to be 
'taken to avoid breaking the panel 

)f y reason of imperfect design 
many transformers perform satisfac- 

' _.-.-'' - torilyonly unter certain conditions. - f.. O 
HIC -U.''f Tins inefficiency lias been overco,,,e 

I '' 
' by (he H.T.C. Ils design is such 

4) 5, (liai ali coud it ions arc farourable a id 
'I' - it operates efficiently in all iircuits. 

I 

,. The H.1.C. operates Over the 
I extrenlely wide range of frequencies 

,iilI ) contained in Broadcast without accen- 
tuating any one note or its harmonics. 
The design also allows for the varying 

i1) r J Strength of signals so that there Is 

- _' no 'possibility of any distortion due 
f a -. to overloading. In fact, the H.T.C. 

.,I, - is an excellent all-round transformer. 
You may purchase with more -than 

i ' . i- trust; you may buy them with LCNGTh - confidence although the price is bw. 
SSEIGHT 2A 

Price 15/- each. 

H. T. C. PRODUCTS AR- SCIENTIFICALLY DE- 
SIGNED ANDTh'EIR ELECTRICAL PERFORMANCE 

IS UNRIVALLED. 
Again we have successfully made :a departssre from 

Conventional design in the H.T.C. Aalve Holder. Lt 
allows the valve 'to lit Bush to .the panel. Contact . 
is made by means of tongues of phosçher bronze 
springing againstithe valve legs. 

The great advantage of tIse H.T.C. Valve 
-, ji 

Holder is a very low capacity asid high 
Insulation, which gives a vastly increased efficiency. 

As no setal parts are exposed it is impossible 
to short the H.T.-across the filament. 
Type c., as used in constructional articles else- - - where in this issue. (Template -supplied.) 1 /6 eacin Tute_E ending. Type 

._ - 1f yourlocal dealçr cannot staJ,/'fyyou'write 
direct to 

H.T;C. ELECTRICAL £0., LTD. 

2 & 2w, BOUNDARIES RD., 
BALHAM, S.W12. 

'Trade Enquiries Invited. 

TELEPHONE : Battersea 37 
Type A. (ahoye Panel Model), 1 /9 each. 

cleaned in preparation for a soldered 
joint, to" take" the solder. They 
will welcome, accordingly, a new 
soldering compound, "Soldo," 
marketed by Messrs. Brown Bros., 
Ltd. (Motor Manufacturers, etc.), 
which combines the functions of 
cleaning, tinning, and soldering at 

FALLON'S 
VAR-I 0M ETER 

- - at .15/-. 
- 

- ONLY 
/ 

Originally sold 

- - sold at only 
101-. Q You benefit by the Enoomoua Demand for 

TalIon Producta. 
On thiifJineabone you are saved 331 per cent. 

O - - Quality exactly av Fine as q,efore. - 

' The finest Variometer on the market at ANY 
jo price. Inside winding. 'Suitable for broad- 
- cast reception on any P.M.G. Aerial, extra- - 

I 
- ordinary close Cotipling, ensuring large tunmg 

range. On. a 3oft, indoor aerial the suas. 
«t .wavelmsgth.excendn .ao metres and the nain. 

on a joo ft. aerial Is below o metres. The - 

osas, on a lull size outdoor àeridl is 700 metres 
& and the miu,,on a 3Ûtt..is son metres. In' 
s- , "s - ductanee; theThighest possible--. to z. 

Metalfeet casybe.adjuated tolour di2erent 
positions. Reducgd Price Now 10/-. 

- - -For particulars of our Condensers we refer 
- -you to our ad"ertisemenbiu Ilse May issue 

- of MoDERN WIRELEsS. 

- NEW .FALLON CONDENSER with - combined Vernier. 
This condenser can be had in both styles cf our- A II. naoilel, 'with either snoulded 
orAlunniniusnends. Pricés:-.00a,lO/6,.00075, efe. :ooufi 8/6,.0003,8/-, .00025 
7/6,000; 7/-. - 

FOREIGN AND COLONIAL AGENCIES. - Write direct for 1trade terms 
Australia: The Westralian Farm-I 
e-rs, Ltd., PERTH, WA. 

FALLON CONDENSER- C.D. Henderson&5 
Co., s, Timber Street, IIIARITZ- 
BURG, Natal; Stuttaford & Co,, -CO., LTD. Ltd., JOHANNESBURG and) 
CAPE TOWN. 

1 "The C'ondenser People." Sweden: Graham Bros., Stockholm 
Holland: De Witt Sadec & co.;'' 'Phone Totfenhnm 1932. 
its, De Carpentier St., Thekiague 
Portugal: M, E. Mussehe, Rua WHITE WORKS, 
Newton, sz,s°, LISBON. 
SCOTTISH DEPOT. 

.RIBBON 

t - Broad Lane, N.15 
120, WELLINGTON 'STREET, 
GLASGOW. AND 143, FARRIN000N ROAD, E.C.1. 

by a screw collar at the further 
end-an excellent point. Light 
springs also keep the points up to 
their work when stiff needle-points 
at-e used inplace of springy whiskers. 
Small chucks on the ends -of the 
holders enable exchange of whiskers, 
etc., to be made with ease, and 
these canj be replaced at vill by 
small cups (two of which are pro- 
vided) for second crystals, e.g. 
for a perikon combination. 

Thus very many combinations 
f crystals, steel points, double 

commended with ordinary ebonite, 
as there is no treacherous partly 
conducting surface layer. The 
mahoganite iñ particular lias a 
mort handsome appearance. Con- 
.sideräble care is .needed in working 
the material -to avoid scratching 
this finished surface. 

On practical trial with the usual 
type of small radio-constructor's 
tools it became evident that the 
material closely resembled ordinary 
ebonite in its properties, but was 
if anything a little softer than the 

While evidently a consideráble 
amount of care is necessary in 
handling this high-class panel- - 

material, for purposes where .a line 
finish nnd good appearance are a 
consideration, these "Radion" 
panels are very attractive. 

"Soldo" Soldering Compound 
A great many amateur con- 

structors fight shy of soldered 
joints in their sets, on account of 
the difficulty often expèrienced in 
getting surfaces, not scrupulously 

experimented with. 
On an ebonite base in by zin. 

is mounted a large-sized horizontal 
glass-enclosed detector of more or 
less the-usual type ; but carrying 
at one end a screw-cup crystal- 
holder, at the other two whisker- 
holders in bail-joints, inclined at a 
small angle to one another, and 
iinsulated from one another. These 
!have a micrometer adjustment for 
1ongitudïnal movement, whilst the 
ball-joint pressure can be adjusted 

ship of a high order. 

Radion Panel 
The American Hard Rubber Co. 

have sent for test samples of their 
"Radion" panel-material of ebon- 
ite type; in black and mahoganite 
finish. 

The samples submitted were ? in. 
thick, and highly polished on both 
sides; this polish does not need 
to be removed by the treatment 
with fine emery-paper usually re- 

was easy to file up and trim the 
edges of the panel; it drilled 
readily with no tendency to Jam 
whilst with care a No. 4 BA. hole 
could be tapped in it. As with 
ordinary ebonite, after solderiu to 
screws in the panel the nuts 
required tightening again. 

Tl insulation-resistance, itested 
in the usual way between two 
screws inserted a short distance 
apart, was too high to measure 
with the 5oo-volt "Meg" tester. 

MODERN WIRELESS uiy, 1924 
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- ELIMINATE failure and obtain maximum satis- Output 5 amps. 9 volts. Machine only Output 5/le amps. 9 volts. Complete faction by the installation of an 'Ella" Battery £5 12 6. Wtth Switchboard and Pole In- with Pole Indicating Ammeter and all con- Charger in your borne. dicating Ammeter and Regulating Resistance = _- necting leads and adapter - - £6 6 0 SendforDescriptiveLea&t. Trade also supplied5 as illustrated - - - - £6 15 o = 

i LIONEL ROBINSON & co. 3, Staple inn,' 
London, W.C.2. 

'Phone: Holborn 6323 (Two Lines)'.. 

lllIIli 
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CHARGE IT WITH AN"ELLA." 
"ElLA " Battery Chargers enable you to give the - 

I ' - 
- 

same personal attention to your accumulator as to 
_._, 

- 

- 

your Wireless set. - ' - 
lIVERY wireless user realises the importance of' -:'-. -. -' 

having fully-charged accumulators, and it is hardly - 

0 surpnsing that a raldlv increasing number of' . 

IT - enthusiasts protect themselves against failure by the -- 
- 

- installatIon of "Ella" Battery Chargers in preference ' S 

- o being dependent on outside charging sources- sila 
- "ELLA" Battery Chargers do not operaIe by 

- 

-- - ' 
' wasteful resistance methods, but draw the required 'e 

- - 
- electrical energy from the ordinary house or garage ,r - - 

lighting supply-either DC, or A.C.-by means of ' S 

- 
- 

r ' 

the simple lampliolder connection. 
- EXPENSE has been reduced to a minimum in 

I co4sequence of ¡neticulous care in design and e -- 
- 4'' elimination of ail unnecessary working parts, theresult, - l 

- -- being a battery charger certaIn in its action, requiring / 
- no atlentlon, and consuming, forexanq-le, less than a 

- 

- 

unitof electricity to fully charge a v, aerumulator ' - - - 

with a capacity of Bo ampere hours'(aetualh ', a - EVERY "Ella" Battery Charger is guaranteed - = 
'-,,, to do the work for which it is sold There in an r - "Ella" to suit any supply voltage, capable of aharging ' - , 

from t-12 accumulators at a time, according tb , - - 

- requirements. a 4 = EXPERIENCE shows that accumulators whr - ' - '' 
charged at home have a much'longer life and give- S 

-_ 
., better service, in addition to which "Ella" Battery' '" , - 

- Chargers save their purchase price many times ov 

AC. Modek 
owing to the markud reduction in charging CosIs 

"Ella" 
-' - 

- t 

resultant on their use. Battery Char ers D.C. Model: are sent out with compre.rensive working instructions. - - - 

an ordinary poker can be used as 
an iron; the writer found that he 
had inadvertently used a screw- 
driver as one; and a smalL spirit- 
lamp seemed adequate for any 
small job. A thick copper wire 
was heavily tinned in a minute or 
so, and a brass washer soldered 
on to a large piece of brass, without 

a maximum resistance of around 
7 ohms, and would carry the 
current for a single R valve safely. 
A well-finished knob is provided, 
and the contact spring is mounted 
on the spindle by a set-screw, 
which might preferably be a little 
larger. Small terminal nuts are 
also provided for connections. 

rectifying efficiency. 

"Vanicon" Double Variable 
Condenser 

A double variable condenser of, 
type suitable for tuning simulta- 
neously two tuned anodes or HF.. 
transformers is the Vanicon 
double variable, submitted by 

YOUR ACCUMULATOR DESERVES ATTENTION -ç. 

clamped together and allowed to 
cool they will be found to be firmly 
united. 

On triab the compound was 
found to behave just as indicated; 

brasse copper or steel surfaces, 
oily or tarnished, became tinned 
as soon as the right heat was 
reached, and the tin spread over 
the surface in a manner which 
would appear magical to one whó 
had experienced the usual 
amateur's troubles with the solder- 
ing iron Themakers suggest that 

A Filament Resistance 
A neat and compact filament 

resistance for use in ordinary panel- 
mounting, one ,in. hole and two 
small screw-holes being required 
for this purpose, is the " Fitton," 
submitted by Messrs. Shermays, 
Ltd. 

In this the resistance spiral is 
quite small, being half embedded 
in a groove in the face of a disc of 
ebonite only Iin. diameter. On 
measurement it was found to have 

This was found to be finely 
granular, and possessed a number 
of sensitive spots which gave, on 
quantitative measurement, a recti- 
fying efficiency on a par with the 
usual standard for .galenas; some 
of the specimens being appreciably 
better than others. in regard to the 
proportion' of the effective settings 
found. The sensitiveness was not 
confined to the surface: 

The whisker appeared' to be of 
suitable design and material, 
giving with standard crystals full 

one operation, without previous 
reparatiofl. 
A sample tin of this material has 

been submitted for praçtical trial. 
It consists of a mass of white 
crystals mingled with fine shreds 
of metal. The instructions are to 
heat the metal objects to be 
soldered, without troubling to 
clean them, and apply some of 
this substance when hot;, the 
surface becomes properly tinned 
forthwith, and if two objects are 

cleaning, use of other flux, or stick 
solder, so firmly that it could not 
be removed by considerable force. 

While it should be supplemented 
by a supply of stick solder and a 
small iron, we can thoroughly 
recommend this compound for 
radio work. The makers claim 
that it is non-corrosive; it would 
be advisable, however, to wash 
(with water) any parts soldered 
with the assistance of the compound 
to remove traces of the flux. 

Positive on and off stops are 
incorporated. 

On trial the instrument gave 
smooth and silent, controL of' a 
detector-valve. 

Helenite Crystal and Cat's- 
Whisker 

Messrs. Apex Electrical Supply 
Co. have sent samples of their 

Helenite" galena-type of crs- 
tal, marketed in small glass tubes 
together with a suitable whisker. 

July, 1924 MODERN WIRELISS 
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arranged at the.upper end and .are exposed surface in the original These coils are enclosed in: a 
of conveniently large size, might setting was found, on quantitative well-finished case just under 4 in. 
be somewhat avksvard- to- acom- -. test, to give a rectifying efficiency diameter by Ij in. .thick, with the 
modate. Considerable care has equal to that of standard first- conventional plug - and - socket - 

been taken to ensure good electrical class galenas, and a large proportion fitting on one side, - the selecting 
connectiQn to the moving plates, a of sensitive spots. Similarly, on switch being mounted .on the flat 
substantial " pig-tail" winding up testing thé complete detector, ex- face. The plug is riersible, so 
in a grooved guide being provided cellent results were obtained, both £coztinied on pagi 205.) 

A REVOLUTION IN H.T. EFFICIENCY 
H. T. Batteries made up of units are recognised as the ¡deal. 

Tle HOVIMO screw connection solves the problem of joining units 
without soldering. - 

The HOVIMO asaures perfect "silent" working_is 

HIH-CRAfl1? 
tc everlasting-allows easy replacement of units-will take 
II theordinary.wander plug-makes it possible to keep your 

HT. at an eoual voltage. Is British made. ulUli U li 111F 14 e,#- -- H. MOLBACK 
- - 

ai, Cannon St. 

- - Tele.: City 5299. 

INSTRUMENTSÍ --- I 

f tt . 

fli 

.i 1 
brations, while any special 
reading or calibration can be 
supPlied to exact requirements 
on request. Let us know what 
you require. We can help you 

Fir. x. Milliampmeter when in series 
v.ith the HT. Battery anode circuit 

-,,rro et tnke.e and is ideal 
FIG,. « 

MILLIAMPMETER 
Dead beat moving coil 

type. 
Diam. of front, 21 in. 

Price 361. each. 

S.A.C. - CRYSTAL CONSTRUCTORS! 
DETECTOR. 

- Note: 
We supply accessory parts for build 

- 

ing any of 111e sets d scribed in this 
journal or in "Wirele2s Weekly." . 

- Cabinets, Panels and Engraved 
work a speciality. Prompt delivery -, --- 

_j 
SEND FOR OUR LIST. 

Your attention is drawn to our end of 

- T[ - season clearance sale. Ask for list 
"B", or state your requirements and 

- we canpoasibly meet them as our stock 
- 

F 
is large. 

"S. A. CUTTERS," IS, Red Lion Sq. 
Phone CHA14CERY 8042. LONDON, W.C.1 

(two parts in series), is available. 
For tuning simultaneously two 
stages of HF. coupling, e.g., the 
spindle can be connected to H.T. 
plus, and the, two sets of fixed 
plates to the', two anodes respec- 
tively. 

The instruthent is very compact, 
being only 3 in. diameter and 
2 in. deep, and ,.. is adapted 
apparently for mounting on a 
panel by cutting' a circular hole 
of the size indicated-though in 
this case the terminals', which are 

Amplitóne Crystal añd Dètector 
Charles Ledshain and Co. have 

sent for test samples of their 
Amplitone" crystal and crystal 

detector in which the same crystal 
is incorporated. -. 

The crystal is marketed already 
set (in a plastic material) in a cup, 
under guarantee. On close ex- 
amination the fragment in the cup 
vas found to be so small that 
further test of its rectifying pro- 
perties was imprácticable ; the 

the fine whisker being far more 
visible against this background. 

Magnum Tapped PLug-in Coils 
To those who desire to cover a 

wide range of wavelengths without 
necessarily providing themselves 
with a large number :of different 
plug-in coils, the "Magnum" 
tapped plug-in cil will appeal. 
Samples submitted' were found to 
cover effectively Ilie range from 
iôo to 3,300 metres with two coils, 
each with four tapping-points. 

(ii), Ltd. 
This hits two sets.òf plates, ñ.xed 

and movable, th6 latter being 
mounted. im the same spindle. 
Each part of the instrument had, 
on measurement, an exactly similar 
capacity of a trifle over .00025 
iF maximum, the minimum being 
.000022 iLl. 

Thus, used as an ordinary tuning- 
condenser, either .0005 iLF (with 
fixed plates connected togehèr), 
.00025 (on either side), or..000I25 

knob and bevel scale (with sub: 
stantial fixing-screw) are supplied 
with the instrument, and positive 
stops which register accurately 
with the zero and maximumS read- 
ings of the scale. - 

On test, the electrical insulation 
resistance was unexceptionable, and 
the instrument operatcd silently 
and effectively. It is obviously 
of the highest class the finish 
and workmanship coulcl hardly b 
excelled. 

broadcasting) and in thesure- 
ments. The detector was of the 
horizontal enclosed type, on a small 
ebonite base with convenient ter- 
minals The crystal-cup could 
be readily replaced, and the move- 
ment of- the whisker-arm- was 
smooth and without back-lash. -A 
small chuck -held the whisker. 
A thoughtful point was the pro- 
vision of a white opaque lining on 
one side of the glass tubeso as to 
facilitate the setting of the crystal, 

MODERN WIRELESS July, 1924 
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of PANEL MARKING. Neater, cleaner, cheaper than 
any other known method. 

Series 1. 68 words and letterings for wireless. .1D. each. 
Series 2. I-circle 0-180, circle 0.10; Full- 2 

circle 0.100 and 4 valve templates. Postage 14d. extra. 

The name "Nu-graving" on every envelope is your only 
guarantee of complete satisfaction and protection from 

spurious imitations. :: 

PETER CURTIS LTD., 
34-36,Whitfield Street, London; W.1. 

Telegrams: "Paracurtex," -' 'Phone': Museum 8489. 

BIRMINGHAM: 76, Newhall Street. . Central 5444. 
MANCHESTER : 312, Deansgate. Central 5095. 

¡n Conjunction .i.vzth 
- 

THE PARAGOÑ''-'RUBBEI&'::' 
MANUFACTURING CO., LtcL 

" UTILITY " .VARIABLE 
CONDENSER. 

ONE hole fixing for Panel Motietin. 
A.001 MF. Utility" Con easer tes' 

P- ted by the Natioiial Pbys;Cal Labora' 
tory had an efficiency of 99.)7%, 
practically perfect-. 

- 

-- Cot. No. Size Ordinary Vernier 
V.l22 .0015 16.'- 18/5 

\%.123 .001 1215 15/- 
W.144 .00075 11/9 I413 
W.124 .0005 
W-125 .0003 

10/6 13/- 
8/9 11/3 

W-145 .0002 7/9 10/3 - 

W.146 :0001 7/6 10,- - -. ,. 

- Manufactured by 

WILKINS 'and. WRIGHT LIMITED,- 
UTILITY Works, Kenyon Street, Birmingham, 

ARISTOCRAT of idrate RECEIVERS. 

HOME CONSTRUCTORS!! THE 
-SIMPLEX RADIO CHART IS ALL i 

YOU REQUIRE I 

I 
THE CIRCUIT. High Frequency tuned anode èoupling wi'h I 

intervalve reaction, as U ED by 95 per cent of the PRO- 
FESSIONAL MANUFACTURERS throughout the woi'lcl 
and. juaranteed to receive from anywhere all rjtlshr Cón- I 

tinental and American Broadcasting. - I 

i 
For- 2, 3, or 4 valves l/ each-.postage lid. extra, ori 

- supplied free with the- RADIO-STRUCTA. i_.______j,_.____.__ r-- - : 

The tl(iGIAVING PROCESS 

Wireless Branch, Wolverharnpton. 
j 

The "UTILITY" NOCAPACITY 
SWITCH, aaisedixj,the construc- 
tional articles appearing in this 
journal. 
Specially designed by electrical -. 
engineers to reduce, the electro- 
statio capacity, this switch has 
proved to be exceptionally reliable 
in action and has. self-cleaning 
Contacts. . . - - 

Size - Prrce 
2 Pole Change over. W130 f2 4/- 
3 ,. ,,.,,.W13 03 5/- 
4 ,, .,,.,.W130'4 6/- 
6, .,. W130/6 8/- 

Size - 
- Le Price - 

2 Pole Change over. W147 J2 5/ 
3 ,, ,, ,, W147/3- 6.1- 
4 , - ,. ',. -. P7147 /4- 7 '6 
S ,,, ., ,, W14716101- 

a_UNDER "ALLEGED" 
IMPOSSIBLE CONDITIONS 

FIFTY yards from the Generating Station, 
surrounded by a mass of workirjj machinery, 

andmyrads of Neon Tubes, in the Palace of 
Engineering, 

WEMBLEY 
THE RADIO-STRUCTA 4 VALVES 
gives a daily solo loud-speaking demonstration, 
throughout Broadcasting hours, of Perfect 
Reception entirely free from interferences. 
The "Blind" spot mu t be "Blind" indeed in 
which the Radio-Structa will not operate 

THE RADIONETTE JUNIOR 

I.: (including tax). 
The rame ' Radionette" is sufficient 

--guarantee of maximum efficiency. 

- t Specification : Curtis all Ebonite 
- Variometer, Paragon Panel, Univer- 

- sal Detector and a Curtisite Crystal, 
- 

- which together make it an - 

The Dominant features of the A.J.S. Two, Three and Four-Valve Receivers 
are Pfficiencv, Selectivity, Power and Clearness of Reception. As the List 
Price is the iast Price, it is not nccevsary to purchase ncmerous extras, the 
specification embodying everything ready fur installation and the prices include 
all Royalties and fees. 

Complete Sets roe- A Thing of sot of Panel, Valses, - - 

Head Phones, Higi - Beaity and a 
and Low Tension 
Batteries, Aerial Joy fo? Eve,'. 
Wire, Insulators, 
Lead-in Tube. This handsome 

'r- Mahogany Pedestal 
PRICES : 

Cabinet fitted scith 
- 

ç an A.JS. Four- 
Panels Only. - Valve Receiver, High 

Two Valve Panel, 
and Low Tension 
flatte is, with Loud- 

£11 7 6 Speal;er, tite horn 
Three Valse Panel of which matches the 

wood, is supplied £15 5 0 

t1 
complete with all 

Four Valve Panel I / accessories ready for 
£1910 O use at 

Complete Sets. 
¶ - £ 50 Two Valve Set 

617 10 0 - or in Oak for 
Three Valso Set 

£22 5 0 £48 
Four Valve Set 

£27 5 0 __..a, Ste cur Stand, E4, 
.-...------- Palace tf Ergircerirg, 

Panel only" in- ), B r ¡t I sh Empire dudes Walnut Case, 
but excludes Valves EahihBjon. 
and Accessories. - Catalogue on Request. 

A. J. STEVENS .& Co. (l4)LTD. 
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MAGNUM 
CONSTRUCT YOUR OWN SET AND SPEND THE DIFFERENCE 

We specialise lii and stock all Components for various circuits dcçritcd in 
MoDERN WIaELESS and allied PuHications. Build one of the following testd 
sets designed by acknowledged experts 

- 
S.T.ioo, Family 4-valve, Ail-Concert de Luxe, SImplicity 3-valve, Omol, 
Transatlantic V, 3-valve Dual, All Britain. l'ortable, H.T.less, etc ' 

: 
Send stamp for set of leaflets and illustrated list. THE PURIFLEX RECEIVER. 

As described in tItis issue by M. Perce W. 1iarri. EACH 
Polished Cabinet .............. 12 

I Ebonite Panel 141fl. X iOin. X sin. sq. and matted . .. 
Magnum 2 Coil Holder .............. 

3 Burfldept Dual Rheostats 
: 4 Sets Valve Sockets (lacquered) conipicte, per set ...... 

I Burndept Crystal Detector 
t 

5 TerminalS (lacquered) complete .......... O 

It Clix, complete ................. 4 

I H.F. Transformer 300/600 metres ............ . 

I Var. Sq. Laje Condenser .000 ...... O .... 1 

I , , , ,, 
.0003 .......... i 

2 Dubilier So,000 ohm Resistances 
2 ,, Leaks z Meg ... .,,,. ,. . . . . 

3 Fixed Condensers .29 Mfd. 
I Resistance ioo.000 ohm and Clips .... ' . . . 

I Dubilier Condenser..00oi . ........ 
I,, ,, (5003 ..... ........ 
6 yds. Sq. section T.C. Wire ........... per yd O 

z Cosser Valva P.2 ............... 12 

z R. Valves ...... . . . O ....... 12 
Hot Pad Transfern per set ............ o 

i Grid Cell No. tz6 . ......... 2 

60 Volt H.T. complete seith Plug an& tappings ...... 11 0 

z No. Magnum Tapped Coils ............ 12 

u- - . Magnum Tapped goils Improved type. 
No. s is er5uis'alent to Nos. 25. 35, 50 and 75 P!ug.in Coils. 

,/-' No. ,, ,, ,, coo, xo,zooandzo 
A Eliminates plugging in various sized coils and eileets a xi2 considerable saving in cost. 

° We strongly recommend Radio Press Envelopes to the 
Home Constructor. These contain Blue Prints, Drawiags, 

-. and all deeailed information for building the follosving 
No.2 52/6 well-designed and efficient sets. 

No. 2 15!- . POST CREE 
No. i Envelope S.T.100 ............... 1 8 

No. 2 ,,. Family 4-VOlve ............. 2 8 

No. 3 ,, SImplicity 3-Volve .......... 2 9 

.No. 4 ,, All Concert de Luxe ............ 2 9 
No. 

5 
Oiflni,ready shortly 

No. 6 ,, A.B.C. Wave Trap, ready shortly. 
All components stocked for each of above. We cordially invite you t0 call 

and see the abose show modela at our new premises. 
Magnum 2-way Coil Holder as used on R.P. sets ...... 9 6 poSt lSd. 

Magnum 3 ,, ,, ,, ,, .. 12 6 ,, lSd. 

Magnum Choke ............... 7 6 ,, (,d. 
Ornai Connecting Links, per set of 50 ........ 8 0 ,, d. 
Magnum H.F. Transformers (matched) from ....... 4 -6 ,, d. 

Electrode "R" Valves ............ Ii 6 ,, 9cl, 
Myers Valves, practically unbreakable ........ 12 6 ,, yd. 
NOTE -Carriage and Parking free ois Retail orders value £z or over. 

PLEASE NOTE NEW ADDRESS:- 
BURNE-JONES & CO., LTD., 

"MAGNUM HOUSE," 

288, BOROUGH HIGH STREET, 
Phone: Hop. 6257. LONDON, S.E. 1. 

- . - - 'o 

- - 

PRICE CARRIAGE PAID;7/- PER DOZEN, WITH PLUG 

Standard Sizes i 

No. 2W. Slab, 164 volts, 3-volt tappings. Size approx. 
Oxl x 3ins ..................... Price 3/- each 

No.4 W.Slab. 36 volts. 8-volt tappings. Size approx. 
lOx 1) z 3mo. . ... ;j 6/6 

NO. 5 W. Block. 60 volts. 3-volt tppings. Size approx. 
1.14 z 34 x 34 ins ................. 12/- 

Prices include Wander Plug. Carriage Paid. 

lllanufacfured by Telephone: Watford 617. 

Thé BRITISH BATTERY CD. 
CLARENDON RD.,- WATFORD, HERTS, 

- O 

k,. Bontone Phoés 
Ó/?ír/SN 4 

0E - - Britain's Best 

i .. O,--- 

° 

Backed byGenero,ls 
Guarantee i 

4,000 -- ' 

- OHMS: . 
I 

L ° pER:pAIR . 
n'-i. - - 

ti . 

o 

'a .. : - - - J 
O 

As1' Security behind Bontones 

' ' O 
: Security to the Dealer 

(f 

P- 

Sècuriiy to the User 
' O 

'O 

O 

- 
r i-. 

Od 
We agree to replace any phone 

O O 

not giving complete satisfaction 

- - i 16 
it returned to us within-Ceves days 
of purchase, undamaged. We 
further agree to repair, adjust and 

: retest any Bontone Phone, irre- 
. BONTONE ORIGNAL. speetive of the date oS purchase, 

for the sum of 3'-, plea 6d. 
pastage it returned to us i.-itact with reasittaice. - 

Thia is our Bond. What does it mean 7 W hy, an assurance for all time to 
users et Bontone Phor,es. - 

Compare these advantages ovsr other makes et phonee, particularly the cheap, 
conticental type. 
Have you recognised all the better qualifications which make BONTONE the 
distinctive type ? - 
Mainly, they are backed by a most generous-guarantee. 
Sensitive ! Why? Simply that the magnets are made in our own ssorks 
under our osen supersision. BONTONE will respond to the weakest signals. 
Durability? BONTONE are made of the best materials procurable, and their 
beautifulfinish ishighly crectitatleto skilledcraftsmanship. Comfort? Through- 
out exhautive tests sve has e ss-orn BONTONE and have obtained the maximum 
efficiency. BONTONIg áre easily adjusted. See you buy BONTONE. 

Botonè PhOnes are Mànufactured 
isp t) a high effi:iency. 
dowl to alow and popular pice. 

Apply to your local dealer or apply direct giving your dealer's nani'e to r- 
B.D.&Co. (Edward A. Boynton) Admiralty, War 018cc and 

India Offico Contractors. 

Works: GOOWELI, Ro. & City Ru.. LoNnoN, E.C. z .,. - 

Offices: 167-z73 Gossvi.s. Ru., LONDONCE.C.I - 

MODERN WIRELESS 

USEFUL ADVICE! 
Unless a Leak of the proper resistance is placed across 
the grid condenser the valve ss'ill either choke or the 
effect of the condenver be destroyed. The value 
depends on both the characteristics of the valve 
and the circuit, and can only be obtained through -" 
using the "BRETW000,'.' the only accurate variable 
grid leak of watcblike precision and scientific design. 

PRICE 3/ 
j 

The only Grid Lea/o with which it io possible 
lo supply a reliable Chart giving 25 different 
readings cocerle g from ioo,000 0/ins to Io 

megohms. This C/tart is supplied for use 
wi/I, 1/te Beetwood " Grid L ets10 only, at a 
cost of 1/3. Send yours Lo be calibrated 

L. 

and C/tart supplied. 
The "BRETWOOD" Valve Holder makes it impos. 
sible to short'circuit valve. It acts as its own ;ig 
and valve Its flush to panel. Valvelegs are held yield. 
ing by ball hearingspring device, thus always assuring 
perfe.st contact. One screw fixing only. PRICE 1/9 

RADIO IMPROVEMENTS LTD. 
95. Great Portland Street, VIl. (Prov. Pq/. 

Liberal Tra,le Dkcount 

CABINETS. YOU WANT 
PICK ETr'S Cabinets-they're good value, from 1/6 eaCh, 
highly polished. Cabinet Wsrk, Albion Rd.. Bealcy Heath. 
S.E.1. Writ&f,rListsM.W. 

e -- 

July, 1924 

B.B.C. 
WISs 
BATTERIES Set: 

No. i W. r To connect in Series 

Standard Pocket 
insert straight Te,- 

Lamp Size-41 vblt 
minal in Spiral of 

Wi/h patent spiral Lest battery. Bend 

wire terminals awl spiralaadtbuseusure 
plug sockets to take 

i .. 
1! permanent electrical 

Wander PlugL \ : 

connecUoa without 

nuse -iaoz.54 

' . 

Used units rcplace'F J BRITISH MADE. easily.. \.« 
\. e ."IoI 

- 

Coni/ed as i/lust rat ea. 
. Patent applied los'. 
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 FILAMENT RHEOSTATS POTENTIOMETERS 
Highly nished, with lacquered brass bush for pane' (For Panel Mountj) 
mounting. The resistance wire is wound on insulating Complete with knob and pointer, on rectangular rod, which gives perfectly smooth adjustment. Each is ebonite former, which is mounted on cast brass 

' supplied with, a diagram giving drilling dimensions. frame. Resstance approximately 400 ohms, 
Price 3/6 each ' Price 7/6 each. 

MAKERS: The Silvertown Company, 106, Cannon 
Street, London, E.Ç. 4. WORKS: Silvertown, E. 16. 

p 

was little difference to be observed, exposed wiring; or alternatively tional details are given in this 
compared with untapped coils of behind the panel with clearing- issue 

- (" Pariflex " 3-valve port- 
standard make, except that on the holes for the valve-legs. Other 
higher wave-lengths the multiple alternative methods are also sug- able, etc., etc.), are on view at 

basket-coils of the second tapped gested b the makers. Radio Press offices untIl 15th July. 
coil appeared to offer appreciably A central fixing screw is provided, They can be seen by appointment 
higher HF. resistance, requiring and is thäughtfully arranged with a (letter or telephone). 

- --- ,r--' 

11.. 
.. T 

. L1 

i 

The second gave: Ño. lOO, .580- 
I,o3o; No: 150, 780-1,700; No. 
200, 940-2,100; and No. 250, 

1,060-2,400 metres; or to 3,300m. 
with a .00i variable condenser. 

On a P.M.G. double aerial, the 
o. 25 stud had to be used for 

2L0 with parallel tuning-con- 
denser. With this, reception on 
the crystal (measuring the resulting 
signal-strength at a dozen miles) 
was sensibly better than with some 
standard types of plug-in coils. In 
valve reteption with reaction, there 

brass sockets for the valve-legs are 
suspended in four holes in the 
porcelain body by means Qf screws. 
As these are not in the centre, in 
one position the brass sockets 
project a short distance from the 
body. Arranged thus, the holder 
can be used behind a panel, with 
the sockets flush with the front. 
\Vith the sockets the other way up 
the holder can be mounted on the 
front of the panel, as usual-the 
screws providing electrical con- 
nections-or on a base-board with 

ances wnlcn are macle 011 toe large 
scale, and can strongly recommend 
this type of holder for general 
experimental work. 

.:..:. 

.:. .:. 

Special I Notice. 

.:. .:..:..:..:..:..:..:..:..:..:..:..:.::..: 

The actual sets of which construc. 

that the coil can be used facing 
either way. The unit is strongly 
made, and very well finished. - 

On test, the first coil gave with 
its tapped cylindncal coil in con- 
junction with a valve-receiver and 
a low-minimum .0005 zF variable 
condenser, on the N. 25 point 
from 160-370 m., ori the No. 35 
from 200-500 m., on the No. 50, 
240-590 m., and on the No. 75 
stud 325-760 m., or to 1,070 m., 
with .001 F variable condenser. 

required by. the standard coils. 
It was also hard to get oscillation 
with the two coils used as ATT. 
and reaction-coil respectively, parti- 
cularly when a parallel A.T.C. was 
used. - 

A Porcelain Valve-Holder 
A very interesting type of valve- 

holder, made of porcelain, has been 
submitted for test by Messrs. The 

- Athol Engineering Co- This is of 
about the dimensions customary 
with ebonite valve-holders, but the 

the hexagonal nut, to prevent the 
latter from turning. 

The insulation, resístance was 
found too high to measure. The 
f nish and appearance of the holder 
are good, even though the whito 
porcelain looks a little strange to 
those accustomed to black ebonite 
holders. We welcome this de- 
parture as a step in the right 
direction of bringing radio com- 
ponents into line with the moderate- 
priced standard domestic appli- 

9. 
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basket coils. Such coils as these have 
particularly low sell-capacity. - 

This new Book by G. P. Kendall, B.Sc. (staff 
editor),, contains concise details for making, 
every type of Coil used in Wireless b-day. 
All necessary data, such as diameter of tubes 
gauge of wfre. number of turns, etc., are 
given-the results of the author s 

own experiments. 

Obtainable from all Booksellers, or jost 
free 2d. extra direct from Pubiishers 

RADIO PRESS Ltd: 
Devereux Courtl Strand, W;C.2. 

be small, 0002, as tuning is very fear of bringing the roof down. 
critia1' and requires extensiofi Birmingham (51T), Bournemouth 
handles 9 in. long or vernier. (6BM), and Cardiff (5WA) come in 

The transformer.coupling.should - at good strength, while the French 
be 'âried 'fór. best rèsult,' as if station, Ecole Supérieure des Postes 
too close the st tha howl" at' él Télégraphes, comes in excellently, 
low frequency. ' in fact, often drowning out 511', 

All B.B.C. stations can be which on my other set spoils the 
feceived on 'phones oif twô valves,' French station. Amateurs in 
and the third valve allows a small, London and the outlying districts 
1oud-spaker., to ,b9 ised from mot..' come in at great strength. 
stations. - . - . 

Wishing MODERN W!RELES 
The set, while critical to tune, is every succéss. - Yours trulX, 

very, easy td control, and: the - . ' 
' F. CHILTON. '4, 

stations Can be.tuned in without S1ocwel? Park Wa/h. - - 

from a B.B.C. Station. The other Units. 
can be added at your leisure. This econo- 
mical system will commend itself 
to the man of moderate means. 2/6 

Tuning Coils .and 

. How to Wind Them 
Series No. 18. Bg G. P. Kendall, B.Si-. 

There is probably no single Component in 
- any Receiving set able to exert so much 
influence as an Inductance Coil. A highly 
eu1cient Coil (or Coils) will often m,ke all 

the difference between mediocre results and 
really clear and loud reception. 
Even if you, feel that- your present set is 

giving tolerbly good. results, the chances 
are that it will be worth yourwhile-pre- 
sumirij that you are using plug-in coils-for 
short s'ave.lengths to use a set of home-made 

condenser as recommended by Mr. To the Editor of MODERN WIRELEss. 
Scott-Taggart. This makes the SIR,-I feel I must write and 
set much more selective- an sensi: congratulate you on the excellent 
tive I find. three-valve dual receiver designed 

,The coils ,used f,or aerial and and described by you in the April 
H..F. transformer_are home-made 

- number of MODERN WIRELESS. I 
basket coils ot-i dcc. on a 2 in. made the set about two weeks after 
former, the aerial coil having 56 the April issue came out, so am 
turns, and the primary and sending you a few, of the results 
secondary of transformer (which is obtained. Th3 receiver is built as 
in a two coil holder) 48 and 56- near to your plans as possible 
respectively. except the condensers, which in my 

Instead of a variable condenser set are a separate unit, owing to 
in shunt withthe A.T.I., a vario- the fact that I had a cabinet 
meter can be placed in series with (i8 im' by 9 in.) and a j in. ebonite 
aerial 'coil and top end of L.F. panel to suit on hand. London 
transformer. This gives increasel (2L0) comes in at terrifi.c. volume 
signal strength. - on an Amplion Junior loud speaker, 

The variable condenscrs should in fact, I dare not use reaction foi 

A first-class Book for the home Constructor. 
- Embraces a wide range of Sets from a Crystal 

Receiver costing-but half-a-crown to an 
S.T.lOO, an All-Concert Receiver and ari 
improyed Reinartz.,_ln addition, a new Set 
using two stages of high frequency which can 
bereli'edupoii to pick up American Broad:. 
casting with the greatest ease when condi- 
tions are favourable. - A special chapter is 

devoted to wavj-tyaps a'nddvices to enable 
interference from the local B.BC. 
Station and ships-to-be eliminated. 

How to-Make a - ': -' 

Unit Receiver 
- Series'No. 7 -- Bi.E. 'Rdpaii. 

The idea of expiding Bookcases as applied 
to Wireless. The particular Receiver 

- described in this Book cons'sts of four Units 
hch, when coupled together, will receive 

every B.B.C. Station and will work a Loud 
Speaker from the nearest one. Yet the 
first Unit by itself will enable Broadcasting 
to he enioved if you are within 30-40 miles 

valve dual circuit described on 
pp. 466-67 'iii the March issue of 
MODERN \V.IRELEss; by the Editor, 
I thought that maybe, a descrip- 
tion of my arrasigéiñ,ent would; 
he of interest to thèf:experi- - 

menters, and to tliose who re 
rather prejudiced against dual 
circuits on the grounds. that .they 
are unstable and, unselective. I, 
personally, have never' handled. a 
more sensitive or selective set, 
using two or three valves, or a - 

more stable one either, and employ 
it in preference to any other when: 
not experimenting an when I 
wish 'to - hear broadcasting. 

The only points about my set 
which differ from the arrangement. 
shown on p. 466 of MODERN WIRE- 
LESS are as follows 

Constant aerial tuning is 
employed using series .000i mfd. 

Dutch for detector, and Ediswan 
A.R. for L.F. 

xo8 volts HT, is used on HF. 
and L.F. valvès, and 26 on detector. 

Glasgo« and Manchester 'can be 
heard well on 'phones" ón two 
valves, using aerial of 20 ft. of 
wire stretched across a room on 
ground floor. 

In the riter's opinion the set 
is easily as good as a four-valve 
straight circuit, and the two valves 
better than many three-valve sets, 
while the selectivity is much higher 
than most sets, 

With many thanks for such an 
excellent circuit, and for many 
other good ones in your excellent 
papers MODERN WIRELESS and 
Wireles Weekly-Yours truly, 

J. MOORE-CALDER. 
S/sit rnillis Road, 

Belfast. 

good RP. Books 
you should read 
Twelve Tested 
Wireless Sets 
Series No. 14. By Percy W. Harris. 

The" Thiee' 

'Dual Cicuit.':.';:"i. 3 

To the Editor of MODERN WIRELESS. - The traiisfthnrs are Eureka 
SIR,-As I am getting such -. Concert Grand and Silvertown,' 

excellent results with the three- valves are Cossor P2 for HF.. 

; :: 
MODERN.WIRELESS July, I924 
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In replying to adveulisers. use COUPON on last page 
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.Slocks also held al- - 
Glasgow Depot: 65,PITTSTREET. 

- THE LONi)ON 

I TELEGRAPH TRAINING COLLEGE Ltd. 
Telephone Western 2696. Morse House. Earl's Court, S.VI. Established 28 Years. 

OFFICIALLY RECOGNISED BY THE VAR OFFICE, THE ROYAL AIR FORCE -AND POST OFFICE AUTHORITIES, 

CABLE AND WIRELESS TELEGRAPHY. 
pARENTS 

DESIROUS of placing their sons in either of positions as Supervisors. Assistant Superintendents, Managers, 
the above Services and of affording. them the best etc. 
training facilities should apply for particulars of Courses In the Wireless Telegraph Service the commencing salary at 

and the methods of Instruction which place this Institution in the present time is about £90 per annum, plus free maintenance 
the first rank. Cable Telegraphy oers at the present timo - on board Ship, which makes the total remuneration approxt 
excellent prospects to youths from 16 years of age and upwards, . matcly £150 per annum, ami Operators when qualified by 
and the College has exclusive facilities for obtaining posts for - holding the Postmaster-Generai'i. Certificato of Proflclenoy 
quallfledstudentsintheleadingCableCompaniesat commencing are nominated by the College for appointments, of which there 
salaries of from £200 to £300 pet annum, with yearly Increments are a considerable number available at the present timo, 
of £12 to £25, and with ultimate possibilities of obtaining Positions are also obtainable in the Royal .1.0e Force. 
The College has never given "Guarantees" to obtain appointments and parents are warned against persons who do so as it is manifest that 

any such "Guarantee" must be of a fraudulent character. 
No Correspondence Classes or Branches. 

Apply for Prospectus to THE SECRETARY (Dept. M.W., 262, Eal'l'5 Court Road, Earl's Court, London, S.W.5. 

The B es t 
of all 

"SONOLA' 
(Regd.) 

: . GONST ¶ - C i r e u i ts i lEt REcElvGsETS 
. is ot little value if your 'corn- 

I I T L 
Tese Seth are desatched \\ 

, 

ponents are inefficient. - . I [ I AssembIed' 
drilkdPanels . . 

The use of our " Sonola : I 
i 

wound Transformers, and ' 

Trans?ormer, combmed with our 4I - ii 
t' be easily constructed. . . 

" Sonola Micrometer Coil ,, --.------ 
Full intructjou siìpplied ' 

i °! E i::;: ,. 

tested after being made with the SON3LA (Regd.), 4 VALVE PANEL £9 O O ., 
utmost care. LOW FREQUENGY Plus Marconi Royalties 50/- 4- 

No Transformer gives better TRANSFORMER. See tiIoguM.io5, !orfiil 

results and there are few, if any, 3 by 2 by 31 ins. thisur- S 
- 

that give results that approach passed for Silence, Efficiency and . 

those obtained by.the use of the Reliability. Provides remarkable «SAMPSON» 
,, ¿ 

s, amplification with freedom front - - ' 
ono a reg .. noiseauddistortion. Equallysuitable ACCUMULATOR . 

For finest possible tuning and With every type of valve. . 

in consequence maximum , 

Ratio 5to i. Price 17/6. - CARRIER. / 
vÔlume, the "Sonola " Micro- . 

. (patent No. ,j / 
meter Coil Holderis.unequaljed. - 

rl 

2X4037/23). r-?., . 

- Light, Strong 

: No.- M.5o5, post freè oli. reqsesl. - and excee.-lingly / 

Eiclose Bnsniess Card or 
e-j- 

These lines are ttoched by ail high-class- Radio I 
'- weighty, cu,n ( 

and Electrical .Dealers. Refuse substitutes ii 7 j O .S4J beclonie accu- j 
Write direct if unobtainable. .__.-_-_-- - . - mulators is en- - 

MICR2TING 
tIlob%'Thted - - 

Ob TWO-COIL HOLDER. flat to fit the 

PENDIITON .... MAÌ4CtUSTEJD P PATE'lF pocket sshen 
- 

Enables the finest possible tuning and adds con- 
-. not required. 

Address elf corni,iunica!iphs- lo- Head Office and siderably to the efficiency and selectivity of the / h 
Works: - PENDLETON, MANCHESTER. Receiving Set. Price 10/-. - - 

-eec. 

i... 

r - L We beg to notify our Customers that we are moving 
- - - -Reg.._. to larger and more commodious premises, situated at 

332a,Goswell Rd., London,E.C.4. 
a1Yl 

.- .-.- ALL CORRESPOmIDENCE SHOULD BE SENT TO THIS ADDRESS AFTER JUNE 21,1924. 

. - 
- WIRELESS CO. TELEPHONE 7990 CLERKENWELL 

Patent No. ooç8. -. . O . - 

Vaiab1e Grid Leak 2 L 
Why Have We Moed to Larger Premices? 

Because we make the only Reliable and Tested 
Anode Resistance 3/6 -. . - Variable Grid Leaks and Anode Resistances; 

July, 1924 MODERN WIRELESS 
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SPECIAL SUMMER NUMBER OF MODERN WIRELESS 
The August issue of MODERN WIRELESS will be a Special Summer Number. 
In addition to the usual features there will be interesting, articles on- 

MULTI;HIGH FREQUENCY CIRCUITS 
By JoHN SCOTT-TAGGART F.Inst. P. 

HOW I DESIGN MY WIRELESS SETS 
By PERcY W. HARRIS. 

, . . (Fully Illis1ra1ed.) . . ... .' . 

PRACTICAL NOTES ON OSCILLATING CRYSTALS 
ORDER EARLY; 

the virtues of MODERN WIRELESS, 
-you know it as you are reading 
it now. But what about the 

up-to-the-minute " wireless news, 
-the news of the almost daily pro 
gress in this great field of applied 
science, news that it is a shame 
to keep waiting for a whole month, 
-do you get it? 

If you are an old reader of 
MODERN WIRELESS OU will need 
no introduction to Wireless Weekly, 
the companion journal edited by 

tal user can become a valve expert. 
You can still obtain a copy of this 
issue if you order at once, and you 
will then be in a position to follow 
Out this instructive series. 

J4ints for Flat Dwellers "-a 
recent contribution by Mr. Percy 
W. IÏarris-aroued much interest, 
while thè moje advanced reader 
found Mr. G. P. Kendall's articles 
"Fault Finding in Reflex Circuits" 
of great help. Beginners and 
advanced readers alike are following 

how to wire them up. The model 
is printed on one side with a 
reproduction of a photograph of 
the panel and on the other with 
a drawing of the wiring The 
model is accòmpanjed by a sheet 
printed on one side with a drilling 
diagram and on the other, instruc- 
tions for making and using the set. 

The price of the Panel Card, 
instructions, etc., is is. from any 
bookseller, or is: 3d. post free 
direct from the publishers. 

invests in a Radio Press explan- 
atory book and "reads it up." 
Later he finds' there is " some- 
thing in this wireless," so he buys 
MODERN WIRELESS for the first 
time and regularly every month 
afterwards. (Perhaps you, are 
Smith and perhaps this is your 
first copy.) - - 

It does not take long to succumb 
to the fascination of radio. It is 
a wonderful art and has attracted 
some of the keenest intéllects of the 
day. There is no need to extol 

made to. oscillate. Wireless Weekly 
has published not merely theoretical 
circuits but practical results 
obtained with oscillating crystals 
by its own technical staff. It is 
just this intimate and practical 
acquaintance with the art that 
makes MODERN WIRELESS and 
Wireless Weekly " two of a kind." 

Sooner or later every crystal 
user wishes to try his hand at valve 
work. In the June 25 issue, 
Mr. E. Redpath began a señes of 
articles explaining how every crys- 

That exceedingly popular set 
the WI. three-valve receiver is 
proving even more attractive to 
the constructor in its new guise 
than when it first appeared in 
Wireless JVeekly. The, reason 
is not far to seek, since the novelty 
of the Radio Press Panel Card 
system makes an irresistible appeal 
to the builder of sets. 

The fiat cardboard model of the 
panel makes it absolutely clear to 
even the novice exactly how he is 
to fix the parts on the panel, and 

just want a set for the local 
programmes!" says Mr. Smith 
to the local dealer. Something 
simple! None of your inductances- 
and capacities and millibars and 
thingst I can't uñderstand what 
some of these fellows get so pott'y 
about! 

So Smith senior takes home the 
wireless set, and, as the head of the 
family, is naturally expected to 
explain how it works. Now Smith 
has always been careful to uphold 
his dignity before the family, so hé 

which have appeared during the 
last month. 

Wireless Weekly was the first to 
give the real facts about the high- 
tension-less circuits for which such 
sensational claims were recently 
made. These circuits needed 
special four-electrode valves. Wire- 
tess Weekly was able to publish 
several remarkable circuits working 
without high-tension, using ordinary 
valves and ordinary apparatus. 

Recent researches in Russia have 
shown that crystal receivers can be 

newsagent to deliver it each Wed- 
nesday for the nett six issues as a 
trial. You will then be áble to read a - 

remarkable article by Captain H. J 
Round, the famous expert on 
"Obtaining Loud Signals:" This 
will appear in the issue forJuly s6.. 

4 
The Wi Receiver j 

- 4 
+ 4Aa+ 

 r TP! iwo :01 a r1na.; T1.-- 
Söme Notes of Importance to New "Modern Wire1ess' Readers - 

MANY 

newcomers to the art the same famuè technical staff 'Mr. Scott-Tagart's weekly" Valve 
of wireless have viewed that is responsible for the success of Notes," and other special contri- 
with amused 4olerance the MODERN WIRELESS and the wonder- butions. 
enthusiasm of older ful series of Radio Press books. Wireless Weèkly can - be 

adherents as if they themselves As a new reader you will perhaps obtained, from any newsagent or 
were above such " madness." " I like to hear of some of the articles bookstall, price 6d. Tell your - 

MODERN WIRELESS July, 1924 
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to 11cW 
-a splendid series of new Articles creates an exceptional oppor- 
.tunity for, you 'to start reading this popular Weekly Magazine. 

UCH' a large .nunibei of' readers 0f whether should rebuild your Set or 
MODERN WIRELESS, have written to . make an entirely new one, the apparatus you . V.. 

ask our adviqe and fort practical '..' will need, the type of Set to go in for, some 
assistance in changin from a Crystal Set to useful information as' to how Valve Sets 

July, 1924 

V - VV 

--V 

: 

MODERN WIRELESS 

(TØ 

RADIO PRESS, Ltd., .:.Pevereux 'Court, Strand, W.C.2. 

Gilbert Ad. 1004. 

In replying to advertisers, use COUPON on last page 209 

a Valve Recei'er, that we have prepared a 
special series of six new Articles entirely 
covering this important subject. 
OSviously it is impracticable to run these 
Articles in MODERN WIRELESS, because it 
would take too long for the conclusion of the 
series to be reached. Therefore we have 
decided to commence them at once (actually 
from June 25th) in our sister Journal WIRE- 

.LESS \VEEKLY: 
Now this is a special opportunity for settling 
once and for all-if you are a crystal user- 
exactly how much it will cost, to change over, 

work-in fact we are making this Series of 
Articles something entirely new, and some- 
thing you will not want to miss. 

Numbers of MODERN WIRELESS enthusiasts 
have written to us saying that they only 
wished they could get a new issue of MODERN 

WIRELESS every week instead of but once a 
month. If you, too, have so appreciated 
MODERN WIRELESSV. we know that you will 
like WIRELESS WEEKLY quite as much. Why 

place an order with your Newsagent for 
the next fiye issues and give it a trial? 
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GiIber Ad. 992. 
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whole library of Wireless Books, you could be no 
better off, because in this Book a comprehensive by Radio Precs, Lid., 

- indexing systn enables you to get the information Deveîe U, irand, M'.C.2., 

ycu need insianily. S 

500 Wirelos .Quosfioiis Answer ed 
- - 

13q G.PK'ndall &E'kedpa[h 

THE man who has no expert to turn to when in 
trouble with his Set will find in this Book, 

"500 Wireless Questions Answered," 
an immediate solution to his trouble. 

Its scope is tremendous, and the replies accurate and 
dependable-for both Authors have had very consider- 
able experience as Staff Editors of this Magazine and 
of Wireless Weekly. Naturally they know all the points 
in Radio that are likely to present difficulty, and have 
carefully grouped them together in logical sequence. 

AcÑally it can be safely said that even if. you owned a 

'..-' Aerial? 
ÍV'Ill two Crystal Detectors in .series . give belier 

signcls? 
¡s it possible to hear re-radiation on a Crystal 

Set? 
Is an indoor Aerial better than a Frame Aerial? 
How can an incorrect Grid.Leak be diagnosed) 
How can noises from hous-lighting mains be 

reduced? 
¡s a tapped inductance more efficient than one fitted 

with a slider? 
Hew can headphones be tested for sensitiveness? 
How is a coil pile wound? 
What is meant by negative grid bias? 
How can ¡he same H.T. Battery be used to give 

different voltages to the Detector and L.F. Vaies 
in a Set? 

1/'. 

Expert Advice on 
500 Radio Problems 

Some Everyday' 
Questions. Answered 

('AN. two or more Receiving Sels 6e used on ene 

p: 

!ó!JIllllfflßHllff: 
-- 

;1 111011! IIII11h111!h 
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By Jo)o ScoIi-Thgart, F.InsI.P. 
23 500 Wireless Que tioosAnssseied 2/5 SIMPLEX V3R!NG CHAR IS 

RADIO pItss PANEL CARDS. No. For a-Valve Set ......... 1f- 
No. i flos fo make the WI. rcceiver ... If. No. 2. For 3-Valve Set /- - - 
By Herber2 K. Si sn . No. 3. For 4\'aIve Set _ ....... 1/ 

all Booksellers, or post paid ad. per book or 3d. per envelcp.extra direct from Publishers. - . . 

RADIO PRESS Ltd. - the Lrest Wireess Publishers in the World Devereux Ct., Strand, W.C.2 

- - . - Gilbcrt .-d. 9co. 

- In. replying lo adverlsiers, use COUPON on lasl page 211 

he omits to take due advantage of the stè1iping tones:provided. . . - -- 

Radio-like Tevery other hobby-wants understandin, and the easiest and. most economical 
way 0f acquiring knowledge is to make systematic use of the Radio Press " stepping-stones 
given below. . 

- 

Price - 

i Wireless for All ............. 9d. 
Price 

'4 is Tested %Vireless'Sets ......... 2/6 
By John Scott-To ggari, F.Inst.P. Dy P. W. Harris. - 

Z Simplified Wireless ......... x/- 15 More Practical Vulve Circuits ...... 3/6 - 

.. By John ScoU4'aggart, F.!,1sLP. - By John ScoU-Taçgarl, lt.lnst.P. 
3 How to Make your osvu Broadcast . ¡6 Home-Built Wireless Components ... a/fi 

Receiver By Jo/sn Scotl-Tsiggart, F.Insl.P. i/fi i 7 Wireless Sets for Home Constructois ., sJ6 
4 How to ErectYour Wirelets Aerial ... t Dy E. Relpatfi. - 

By Il. Mi/tell, /i .M./h.E. i8 TuniiigCoils and how toWind Them... i/fl 
The Construction of Wireless Receiving 

. By G. P. Kendall. - 

- 
.Apparatus ... ... ...... ¡/6- 

By I'. D. Tyers. . 

-óTheConstructionofCrystalReceivers ¡/6 
. 

- 
- RADIO PRESS ENVELOPES. 

- 

. By .'llan L. M. Doogtos - - 

7 How to Make 'a " Unit" Wireless 
. , - 

No. a. How to Build an S.T. too Receiver ¡/6 
... .. - ...... a/fi By John ScoU.Tagcarl, F.lnst.P. 

- By h. RediatIi. No. . I-low to BuildS s-Valve Receiver., a/fi 
8 Pictorial Vsireless Circuits ... ¡/6 By P. 1V. Harrte 

By Oswald J. Ra,ikjn. No. 3. Hosv to Build the AU-Concret (le 
- 

9 Wireless Valves Simply Explained a/fi - Luxe Receiver .. s/ 
Jo/in Scoll'Taggart, F.lnsi.P. 

- - -. IV Practical Wireless Valve Circuits 2/6 

- 

By P. II'. Harris. - - 
. No. j. How to Build the "Simplicity 

- By Jo/vn Scoit-Taggarl, F.Inst.P. 3-Valve Set ...... ...... 
Radio Valves and How to Use Them... j/6 ByG. P. Kendall, B.Sc. 

STEPPING_STONES »TO SUCCESS 
- 

SUCCESS in Radio is. certainly dependent upon gradual and logical progress. The 
man who sets ou to build an intricate and elaborate Receiving Set without first . .. .. 

- 
-taking the troi.ble to learn some of the more elementary principles 0f Wireless, is 

- very much like the man who is in such a hurry to reach the bther side of the stream, that. 

= 

T 

lI 

II W4I -. 

k,1 

; ____ 
I -- 
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Radio Valves and how to use them 2/6 
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.EE. £031 Free 2/8. 

Published by Radio Press, Ltd., bvereu, Curt, Stad, W.C.2.' - 
- Booksellers. 

. Gill,er Ad. q7. 

2X2 In replying io ,adueríiser, use COLIPON on las/page 

of the H.T. or L.T. batteries. S0 long as 
the Valve glows and the Set works, they 
are more or less satisfied. 

Such actions dQ not give Valves a fair 
chance. 

The proper method to adopt is to consult 
some such book as "Radio Valves and 
How to Use Them," written by Jo/in 
Scott-Taggart, F.Inst.P. (Editor of this 
Magazine):' Price 2/6, post free 2/8. 

- i racuce. 
Receivers Using Reaction and Their 

-Operation. - 

Recent Circuits and Their Application. 

Incidentally this Book is the largest half- 
crown Book published by Radio Press, 
htd., and represents extraordinary good 
value for money. Buy a cop.y to-day and- 

- spend an odd half-hour or two learning 
- something aboùt Vâlves. Once you have 

mastered this - subject, your progress in 
Radio will be rapid and enjoyable. 

Give them ä- fair chänce! 
- ''/fOULD you buy a Cas and expect Sorne indea of the xtraordinary sbpe of r 

-to be able to keep it in perfect this Book may be gleaned from the follow- 
- running order without the aid 0f - ing chapter headings - - 

- the maker's book of instructions? Obvi- - 

ously not, yet thousands who will read 
- 

- - - 

Two-electrode Valves and- Thei Use. 
- 

- r this advertisement do something very 'i - 

Three-éleckode Vqlves nd How They 
- similar with their Valves. They .insert 

- 

them into any socket of the Receiver with- 

'° - .. 
q'he Use of the Valve as a High-frequency 

out a thouht as to the special duties they Amplifier and also as a Note-magififier. 

may be called upon to perform. They - Using the Valve as a Detector. 
Multi-valve Receivers in Theory and 

- are iuite indifferent as to the correct value 

0 
4 

'.4 
'44 
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are certainly quite formidable. 
The Set shown above, although using 
one stage of H.F., is tuned entirely 
by one variable condenser and 
one switch .an has .been designed 
throughout to give -the best results 

them ors an indoor aerial. Upon a 
medium-sized outside aerial it picked up 
the Madrid, Konigswusterhausen; Petit 
Pàrisien, Eiffel Tower, and Radiola 
broadcasting stations, the last-named at 
very fair loud spea'cer strength. The 

ferent positions also included. 
I together with all necess3ry 
I working draw.ngs. 

L - 

with he greatestpossible ease. Atthe Anercan station W.G.Y. hasalso been 
sam time, however, sim?lificatiOn in received at good 'phone strength. If - 

design has also resulted in msrked you have hitherto been afraid to build 
economy in outlay. Any experimenter up a multi-valve Set here is just the 
can now build th:s splendid 3-Valve Receiver you should build-order a - 

stt under the new Radio Press Envelope copy from your Bookseller to-day. -'. 
RADIO PRESS LTD., DEVEREUX COURT, STRAND W.C.2, - 

How tÓ bÚlid th@ 
Sìmplicitij"Z3Valvo. Se 

tuthp 2193. 

//7'e: 

All the B.B.C. Stations .ón 

THE usual three-valve Receiver 
presents rather a difficult pro- 

blem in tuning (to obtain the 
best results) to the beginner. Almost 
invar:ably there are two condenser 
dials to be rotated simultaneously and 
coils to be adjusted. The 'old hand,' 
of course, mikes light ¿f such difficulties, 
but to the novice, undoubtedly they 

System at a total cost of but £4 to 
£5 (excluding Valves and accessories, 
of course) using the best components. 
If required the L.F. Valve can be Cut 
out instantly by means of a switch. 
Why not mike up this efficient Set, 
designed by G. P. Kendall, B.Sc,, 
Steif Editor, and which has received 
all B.B.C. Stations in London-three of 

one knob- 
r ----------- 

Envelope No. 3 c3ntalns 
blue prints showing panel 
lay-out (front and back) and 

Ifull wiring diagram, together 
I with the most explicit instruc- I 

I tions for assembly. lt is I 

I practically impossible for even I 

I the most complete novice to 
go wrong in building up this i 
Set. Photographs showing 
finished instrument in dif- 

.:: 

:1 

/ 

- - 

= 
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' By John Scoll-Taart1 F.InsI.P., AM.I.E.E 

- - .- 
(,e.e?I Ac4. 995 

24 In replying to advertisers, use COUPON last page 

L 

in- L 

full clotii 

own ideas arid incorporating any of the -. of circuits, induding all the recent reflex 
scores of circuits described in it. ithøut circuits, together with such " super" - . 

further assistance. - 

- 

Circuits as the Armstrong and the Flewel- 

-, These clear diagrams are-so äccurate and - 
- ling. lt is beautifully- printed on good - 

-4 the descriptions giyen are so complete, quality paper and bound in full cloth- 
/ - that to a man who alreadyknows something a real reference Book, in fact. Get a . 

- 
- about Wireless, the Book is almost as good -. copy from your- Bookseller to-day, or 

as a huge onstructional Book showing how direct fcr 3/ post free. 

- - T.:- - . -- - - 

RAD:O PRESS Ltd., Devereux Court, Strand, WC.2. - . - T 

- - 

More Practical Valve Circuits 

I. 

V 

ALL 

the difference between success 
and failure in building a home- 
made Set lies in tice -correct values 

of the components and thdr arrangement. : - -' 
Anyone who possesses . little wiicles, 
knowledge and who has- built up a Set :, 

before will be able to pìk up a copy 

MORE PRACTICAL VALVE 
CIRCUITS,. 

By John Scott- Tag gart, F.Inst.P. 
and build any type of Set according to his 

to build dozens of different types 0f Instru- 
ments. - 

For instance, opposite every Circuit is a 
hill description of it-its advantages and 
disadvantages,, how it should be used, 
the values of the fixed condensers and 
resistancès, and so on. All this in- 
formation is given because every Circuit 
is a practical one, and not a paper one. 
You can be confident that it will-do all 
that is-claimed-for it. 
This Book contains a very large' number 

 

Yes I yôi töo need 
his fascin'atin Book 

T cfIT:.Çircuits. 
0 

: 

CtRCOT ST. )56. 
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Wft, __________ 

133 Pages and 184 Illustrations. 

_________ 

Can you afford to be without 

= ., a Book like this ? The first 
component you make will save 
the cost of the whole book. 
Call in and examine it at youì 

_______ 
' Bookseller-he has i other - - ) Radio Press Books on sale, or 

-- _- send 2S. 8d. for a copy (post 

/ Press, Ltd., Devereux Court, A free) to the Publishers, Radio 

Strand, W.C.Z. : - - 

Make Components like these. 

This book shows you how to 
make, using the ordinary 

- simple household tools, rheo- 
stats, condensers-fixed and 
variable, resistances, low-f re- 

quency transformers, high- 
frequency transformers, tuning 
coils of every description, poten-. 
tiometers, switches of every. 

- form, crystal detectors, grid 
leaks, valve panels, etc. - 

LI -. 

Why iot exercise your own 

detector; grid 
leak, interchangeable fixed con- 

- denser and rotary series-parallel 
switch shown here could-easily 

- home made _ 

_ Ji 
- _______ 

i=_J 
__;i7 - f ____ - 

p-T-,HERE are often quite 
I a number of Coin- 

CSS. ponents which the 
Experimentet 

1o'r5aff. 
average 
can make tolerably well 
jf he. is only. shown 
how to make them, 

-, Although ever3' isue of MODERN 
WIRELESS AND WIRELESS WEEKLY 
contains a number of useful con- 
structional articles dealing with 
small components, it will be 
obviously, more useful to have all 
the information in one book. 

J. 
Almost every Coiñponent for 

an up-to-date Receiving Set is fully 
described and illustiated with 
diagrams and working drawings. 
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COUPON 
Questions and Answers° 

USE THIS COUPON 
in i,ritin to advertisers in "Modepn Wireless" 

CUT HERE 

In coauecton with your announcement in MODkRN 
WIRELESS, please supply me with: 

Drummond Bros. .. .. 157 Lissen Co. .. .. .. 133 Tickle (L. B.) & Co. .. .. 184 

Dubilier Condenser Co. (lti2i), Ltd. 197 London Telegraph Training College 207 Ward & Goldstone, Ltd. .. 207 

Economic Electric, Ltd. -.. 177 McMichael (L.), Ltd. .. .. 178 Wates Bros. .. .. .. 158 

Edison Swan Electric Co., Ltd... 134 Molback (H.) .. .. .. 188, 202 Watmel Wireless Co. .. .. 207 

Fallon Condenser Co. .. .. 200 Mullard Radio Valve Co., Ltd. .. 187 Wilkins & Wright, Ltd. .. 203 

Fellows Magneto Co., Ltd: .. 87 Peto-Scott Co. .. . . .-. 190 Woodhall Wireless Co. .. 161 

WALKERS' WIRELESS 
Hold the largest variety of wireless appara- 

tus in the North. Send for particulars, 
31, Westgate Road, Newoastle-on-Tyne. 

_1 lOO/ EFFICIENCY 11.1. BATTERY 

I Euperimeutal Wlrel,s, June. Giant 
I 

. Unit Dry Cells, II V.)ll.s. Compare 

I 

See editorial report, April asue. also 

I 
-- T stanjarl cell o' blek. 4'. doe., 

I' plu, carri,g'. tO voit ko, t3p', 19/6. 

I I cartago 1/9. Direct f,orn maker 
j ¡ only, suri sg 50 per cent. lull detail, 

free. Sample ceU, 6d. 
Sole Maker: 

FINCHETT (C. A.). OLD ARMOURY, OSWESTRY. 

J. DYSON, 
5 & 7, Godwin Street, Bradford. Complete 

Sets. AU Accessories. Tele 6037 & 6083. 
Telegrams : 'Equipment." 

Brandes, Ltd. .. .. .. 150 Gent & Co. .. .. 188 Radions, Ltd. .. .. .. 194 

British Battery Co., Ltd. (The).. 204 Goswell Engineering Co .. 181 Raymond (K.) .. .. .. 192, 193 

Brown Brothers, Ltd. .. .. 165 Graham (A.) & Co .. 102 Robinson (Lionel) & Co. .. 201 

Brown (S. G.), Ltd. . . .. 170 Gran-Goldman Serv,ce .. 157 "S. A. Cutters" .. .. 202 

Burndept, Ltd. .. .. .. 178 Helixo, Ltd... .. 188 Silvertown Co. .. .. .. 205 

Burne-Jones, Ltd. .: .. 204 IL T. C. Electrical Co. .. 200 Simson Blythe .. . 188 

Clarke (11.) & Co. (Manchester), Ltd. 100 Huit (A. II.), Ltd - .. 202 Smith & Ellis .. .. .. 182 

Cossor Valve Co. .. .. 174 Igranic Electric Co., Ltd. .. 173, 182 Sparks Radio Co. .. ... 182 

Cunningham & Morrisoi .. 165 Jackson Bros. .. .. Stella-Works Co. .. .. 184 

Curtis (Peter), Ltd. .. .. 177, 203 Laker Co . - 180 Sterling Telephone Co., Ltd. .. 157 

Diamond Wireless, Ltd. .. 177 Levy, 5. .. .. .; J80 Stevens (A. J.) & Co. (1914), Ltd. 203 

Index to Advertisers 
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: 
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- 
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Allen-Bell Radio Valve Repuir- .. :: 158 
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ing Co. .. 178 

... 
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Power Equipment Co. .. .. 18 
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Radio Communication Co., Ltd. 169 

Bowyer-Lowe Co. . - .. 161 
General Electric Co., Ltd. .. 149 
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half-a-dozen terminals. 
Uevereux Court, Series No. 

' RADIO PRESS, LTD. - Strand - W.C.2 
Post free 1/8 

iF_IT IS. A ¶R1DIO PRESS BOOI( IT IS 'FEcHNIcALLr CORRECT 
- 

0.4 yb. 

Taking tapping; 
Damp proofing 
Single layer coils. 
Basket coils 
Slab coils. 
PUe winding 
Lattice coils 
Honeycomb and duo- 

lateral coils 
Mounting coils 
Aperiodic Aerial coils 

Yes, that is the whole point. Because the Set works in 
a more or less unsatisfactory manner, yet apparently all 
is in order, the experimenter blames either his locality, 
his aerial or even the transmitting station. And the 
whole trouble often lies in his inefficient tuning 
arrangements. 

Sharp tuning cannot be obtained with inefficient coils. 
Once you have learnt how to make good ones from this 
new Book you'll be sorry to think that you have wasted 
so much time with your earlier inefficient ones. 

Buy a copy to-day-a surprisingly large amount of 
accurate information is yours at barely the cost of 

JJy G. J? Ken Jail, B Sc. 
-time spent in winding 

CONTENTS good Coils is nevèr wasted 
How Circuits are tuned 

the Author says, M:tny of the coils used are Turn numbers 
I directly respomible for the mediocre results 

I The choice of wlrC 
I obtained by some experimeptcrs. 

s'A 

.1 
I O 
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I 

C 

4 

- 
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THE degree of perfection attainablç in your 
broadcast reception is entirely propor- 
tionable to the extent to which you can 

annihilate distortioi. No matter what type of 
receiving circuit you are using, the process of 
tranformation must guarantee an accurate 
magnification of everY detail. The slightest 
deviation from this standard produces distortion 
and poverty of reproduction. 

The skill to produce the perfect instrument of 
transformation can only be the result of pecia1- 

ised research, long experience and ccurate 
workmanship. 

To-day, after twcny-five years of concen- 
trated effort, the R.I. Transformer is demanded 
and used all over the word as the British 
Standard Transformer. 'The British StandarJ 
has always been the highest in the world. 

Base your annihilation of distortion effects 
on the R.!. Transformer and make sure of 
successful purity of broadcast reception. - 

- 
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