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Fixed Resistors 
No. Ohms. Amps. s. 
721 '3 2 1 

735 '75 2 1 

722 1'5 2 1 

723 2 I 1 

724 3 I 1 

725 5 '5 1 

726 7'5 '5 1 

727 10 '5 1 

728 13 '5 1 

729 20 '2'5 2 
730 26 '25 2 
736 40 '25 2 
731 48 '25 2 
732 55 '25 2 

No. 718. Screw Holder, on Ebonite 
Base, with instructions 1/6 

No. 720. Brass Shorting Plugs, to 
fit Screw Holders, three 
in carton ... 1/6 

The Dual Rheostat. 
No. 222. Dual Rheostat, 5-3) ohms, 

for mounting on any panel, 
from >;" to r in thickness, i 
with drilling template 7/6 

Burndept Components 
for convenient and 
reliable filament control 

THE Burndept Components for filament 
control deserve the attention of every 
constructor who wishes to equip the 

instruments he builds in the best possible way. 

It is most convenient to have your set fitted with 
Burndept Fixed Resistors, which each consist of a 
definite amount of resistance wire wound on a fibre 
rod and are made in thirteen values from 0'3 to 55 
ohms. They may be used in series with, or in place 
of a rheostat. When it is desired to use a new or 
different type of valve, one has only to insert the 
correct Resistor in the Screw' Holder, no other 
alteration being necessary. Further particulars of 
Burndept Fixed Resistors will be sent on request. 

A very useful component is the Burndept Dual 
Rheostat, which can be used to control either a 
bright- or a dull -emitter valve. The first half of the 
element is wound to a resistance of 25 ohms, and 
the second half, to a resistance of 5 ohms. The 
whole 30 ohms resistance is used to control a dull - 
emitter valve, and the 5 ohms resistance a bright 
valve. Contact is perfect and the movement of the 
brush practically noiseless owing to the special con- 
struction of the former on which the wire is wound. 

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

Purchase Burndept by its name- 
substitutes are not the same 

LBURNDEPT i ii i/ice 
//,$;: j4" it /titi//i//// 

Aldine House, Bedford Street, Strand, London, W.C.2. 
Telephone : Gerrard 9072. Telegrams . "Burndept, Westrand, London. 

LEEDS : 12, Basinghall Street (near City Square). BIRMINGHAM : 

Winchester House, Victoria Square. NORTHAMPTON : 10, The 
Drapery. NEWCASTLE : 17, Lisle Street. CARDIFF : 67, Queen Street. 
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K.W. (An earth connection with double 
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Full particulars upon application. 
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Resistance -Capacity Coupling 
and its merits 

eo 

RESPO/t/SE OF POLAR R C C UN/T 

AT V.9R/OUS AUD/O APEOUENC/FS 

/AY Zoos Sds/ 

IN some previous notes on the 
subject of dis:ortionless 
amplification by R.C.C. 

units; stress was laid on the pre- 
eminence of a resistanc in the 
anode circuit as a means of 
obtaining e.m.f.s for application 
to the grid of the next valve. - 

The R.C.C. unit consists electrically 
of three elements, namely :- - 

(a) An anode resistance, 
(b) A coupling condenser, and 
(c) A grid leak. 
Let us now consider the functions 

of each element and the reasons 
prompting the -choice of ' electrical 
values. 
(a) THE ANODE RESISTANCE. . 

(L) It must be wire -wound in order to avail 
extraneous noises. 

(ii.) -It must be capable of working on high 
voltages. 

(iii.) The temperatura rise must be -safe. 
(iv.) The resistance value must be such that the 

amplification per stage is as great as 
freedom from distortion will permit. 

If the resistance is gradually increased, we find 
that at first the amplification increases rapidly, 
but there comes a point where hardly any improve- 
ment results. 

Moreover, if the resistance is increased greatly, 
some distortion is introduced by capacity currents 
to the valve electrodes, ancU also that due to 
accidental grid current is increased. 

(v.) A moderately high resistance 
is more reliable than a very 
high one. 

(b) THE COUPLING CONDENSER. 
The functions of this are two- 

fold, namely, to communicate 
the voltage ripples on the anode 
of one valve to the grid of the 
next, and to insulate the grid 
conductively from the H.T. 

pIXG S .6 PAP 

F.PfC:E/KY tCcLLS AEA, .recane ) 

supply so that the grid may be biased at some 
suitable datum potential. 

For the latter purpose it is necessary to use a 
unit of the highest quality, having mica dielectric. 

The insulation must be very good to prevènt 
the grid bias being upset by leak from the H.T. 
supply. 

Mica condensers are costly for large sizes, there- 
fore it is unsound to use a higher capacity than 
is necessary. 'The coupling condenser has to feed 
two impedances in parallel, namely, the capacity 
of the grid and the, resistance of Ihe grid leak. 

The former varies with frequency in the same 
way as does the coupling condenser, hence there 
is no frequency preference introduced from this 
cause. 

The impedance of the grid leak is, however, 
constant, and 'the capacity of the coupling con- 
denser must therefore be such that even at low 
frequencies its impedance does not begin to be 
comparable with that of the grid leak. 

This point has been the subject of very extensive 
test, and the curve reproduced above shows how 
constant is the coupling at all audible frequencies. 

As an instance of the adequacy of the coupling 
condenser fitted in the R.C.C. unit, it may be 
mentioned that evet}.if it is changed to one having 
too times the capacity; no material difference 
can be detected in the quality of reproduction. 

(r) THE GRID LEAK. ' 

This must be high enough to avoid poor 
amplification, especially at low frequencies. It 
must be low enough to be reliable and to prevent 
accidental leakages elsewhere in the circuit, 
upsetting the grid bias, and. so causing distortion. r 

The care taken in the design of R.C.C. units 
makes it possible to obtain fine reproduction at 
low cost. 

Chief Engineer, 
Radiocommunication Co., Ltd., London, 1V.C.º. 

400,0 

The Polar R.0 C. Unit consists of 
wire -wound anode resistance, grid 
leak and specially built Dubitier 
condenser. It -is perlectly sell -con- 
tained, with fcur clearly marked 
terminals correctly pcs'tioned for 
easy wiring. 
Illustration 

is five - 
sixths 
actual 
size. 

15/- 

34-35, NORFOLK STREET, adio Communication Co., Ltd 9 STRAND, LONDON, W.C.2 

11) In replying lo adierlisers. usa Order Dorna enclosed. 
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KNÏN VAIA L V E SUPRRSONTC 
1 TFI'ERODYNFI R 
By JOHN SED OTT 

TO 
MoGGAR 

DERN WlREL 
NC sI,.?1Ì..lfi: 

, 
To construct and work a 

successful superheterodyne 
set is probably the ambition 

of every keen wireless worker. Un- 
fortunately, the data for such sets 
has hitherto not been available, 
but different members of the Radio 
Press staff have been working on 
the problem and the shortage of in- 
formation is now being remedied. 
Needless to say, work has had to be 
conducted from the very beginning. 
Not only has there been an absence 
of information in this country, 
but such American data as exists 
is of little use chiefly because 
special superheterodyne compo- 
nents are only just coming on to the 
British market and because British 
valves and other components are 
different from those used in the 
U.S.A. 

Considerations in Design 
Experimental work has con- 

sequently been carried out with 
British apparatus, and American 
circuits as well as our own ideas 
have beén tried out, and readers 
may be interested to hear the 
reasons for the particular circuit 
I have arrived at in the 9 -valve 
set described below. 

First, as regards the number of 
valves. A 5 -valve set which I 
described in Wireless Weekly 
formed a good instructional set for 
demonstrating all the features of 
the superheterodyne principle. It 
was obvious, however, that 5 

valves were insufficient for real 
distance and power. In arriving 
at the 9 -valve circuit I had regard 
especially to the following points : 

i. A stage of H.F. to increase 
the strength of the oscillations 
supplied by the frame aerial. 

2. The provision of reaction on 
this H.F. stage. 

3. The provision of a .separate 
oscillator valve, the tuning of its 
circuits so arranged as not to vary 
the tuning of the receiving circuit 
(a troublesome fault with some 
circuits). 

4. The elimination of as much 
radiation of continuous waves as 
possible to cut down any possible 
interference with neighbours. 

5. The cutting out of the un- 
pleasant and often troublesome 

" double click " when the oscillator 
tuning is adjusted. . 

6. The use of leaky grid con- 
denser rectification throughout. 

7. The provision of reaction on 
the long wave or " intermediate 
frequency " amplifier. 

8. The tuning of this long wave 
amplifier and the provision of 
means of " matching " or tuning 
the stages and also of varying the 
wavelength on which the long wave 
amplifier is to work. 

g. The elimination of hand 
capacity effects without the diffi- 
culty of constructing special metal 
screening boxes, etc. 

This article should prove 
of great interest to all experi- 
menters and constructors 
and not only to those who 
will construct the set. It 
describes the first really 

"all -in -one" Radio Press 
multi -valve "superhet" and 
the results will tempt many 
readers to start building at 
once. Complete construc- 
tional details are given in 
this issue, but prospective 
constructors are strongly 
advised to keep to the 
design and also to read very 
carefully the preliminary 
general information. 

it_ it 

io. The provision of L.F. ampli- 
fying valves for loud -speaker work. 

To fulfill all these conditions, 
nearly all of which I regarded as 
vital, I arrived at the general 
circuit shown in Fig. i. 

Practical Experiment 
Before going into further detail 

as to the reasons for this -.design, 
it might not perhaps be out of 
place to say that whereas the general 
circuit presents no new or very 
special features, yet each com- 
ponent has been placed in its 
position in the circuit as the 
result of practical experiment. 

There is nothing superfluous, and 
nothing which could be profitably 
added. Any merit of the circuit 
does not lie in its novelty, but in 
its value for the particular purpose 
which -we have in mind, and the 
conclusions arrived at are far more 
obvious after working on the pro- 
posed design for w considerable 
time than when one is presented 
with the problem of developing 
a circuit which will, for example, 
give all the B.B.C. stations on 
the loud -speaker and will separate 
out stations within io metres 
wavelength of each other. 

The Short Wave Side 
I have arrived at much the same 

conclusions as Mr. R. W. Tingey, 
of the Radio Press Service De- 
partment, and whose admirable 
set (described recently in Wireless 
Weekly) I had the opportunity of 
testing. A demonstration of this 
set brought home to me very 
forcibly the great importance of 
introducing reaction on the long 
wave side of the superheterodyne, 
and I have consequently provided 
for this by arranging " inherent " 
reaction controlled by a potentio- 
meter and by the individual fila- 
ment rheostats. A stage of H.F. 
amplification appears at the be- 
ginning of the circuit because it 
was found of very great value for 
long distance work. The super- 
heterodyne principle supplements, 
but does not really replace ordinary 
H.F. amplification. It also enables 
us to introduce extremely useful 
reaction into the frame (controlled 
by a potentiometer) without get- 
ting this reaction seriously mixed 
up with the effect of the oscillator, 
which would be inevitable if re- 
action were applied to the detector 
valve into whose grid circuit were 
fed the local oscillations from the 
heterodyne oscillator. The first 
valve does the one job and does it 
well. The second halve acts as the 
first rectifier or converting ap- 
paratus for changing the short wave 
currents into the long wave cur- 
rents. (A full description of the 
operation of - superheterodyne re- 
ceivers appeared in Wireless Weekly, 
Vol. 5, Nos. I to 9 inclusive). 
Although anode current rectifica - 
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tion is sometimes used in super- 
heterodyne circuits, the ordinary 
grid leak method was chosen as 
minimising the variable controls 
and also because it proved per- 
fectly effective. 

In the grid circuit, but out- 
side the tuned grid oscillatory 
circuit, is a coil of wire coupled to 
a local oscillator circuit. This 
oscillator employs a separate valve 
with a tuned coil in the grid circuit 
and an aperiodic coil coupled to it 
in the _anode circuit. The idea of 

' using an H.F. transformer I- have 
copied from Mr. Tingey's set, but 
I have added a couple more grooves 
containing 35 turns of wire, two 
external terminals forming the ends 
of this coupler coil. 

Radiation 
With these oscillator and initial 

H.F. arrangements I have found no 
" plonking " sounds as the oscil- 
lator cuts across the wavelength to 
which the receiver is tuned, and the 
amount of possible C.W. radiation 
is 'cut down to a very small extent. 
Let me, however, say that the 
ordinary. " oscillating " amateur is 
a pleasant diversion compared to - 

the superheterodyne " expert " who 
is really on the experimental war- 
path. The radiation from a frame 

can be very considerable, and if no 
initial stage of H.F. amplification 
is used, neighbours will probably 
soon realise that a " superhet " has 
started working in the neighbour- 
hood. If an indoor aerial is tacked 
on to the receiver the trouble will be 
enormously accentuated, although 
the receiver's results, fortunately, 
are usually no better, taking every- 
thing into consideration. 

A Frame Aerial Preferable 
Keep to your frame, preferably 

use an initial stage of H.F., employ 
a wavemeter, and do not needlessly 
swing your oscillator condenser. 
These are rules for your own as well , 
as your neighbour's good. Un- 
fortunately, perhaps, the operator 
of a nuisance superheterodyne set 
is often, quite unconscious of the 
fact. Unlike an ordinary set, the 
" superhet " hardly responds to the 
effect of the oscillator on the carrier 
wave itself of the station being 
received, however much the dial 
of the oscillator condenser is 
twiddled. A small chirp, how- 
ever, will usually be heard when the 
condenser dial is set to a point 
about half -way between the two 
points on the dial at which broad- 
casting comes in. If the operator .. 
remembers that -this chirp is being 

heard at about a hundred times the 
strength by his neighbours he will 
avoid giving unnecessary trouble. 
In my own house there is a separate 
set used for entertainment pur- 
poses working on an aerial of its 
own. Its extreme proximity pro- 
vides an effective check on radia- 
tion ! A good design and proper 
handling should, however, result in 
little or no interference, and the 
set here described has the advantage 
that the neighbour's point of view 
has been studied. I might mention 
that practically. no " superhet;"- 
whatever its design, will interfere 
with a neighbour's reception when 
the " superhet is itself receiving 
the same signals. I will not say, 
however, that a " superhet'' may 
not interfere with a neighbouring 
" superhet " or that a " superhet " 
will not occasionally interfere with 
the reception by a neighbour of a 
different station. This, . however, 
is going rather outside the scope of 
the present article ; I can only say 
that this set can be constructed 
with a still and easy conscience and 
not with that shifty," guilty feeling 
common to constructors of Flewell- 
ing and like receivers. 

From Fig: i it will he seen that 
the oscillator circuit enables hand 
capacity effects to be reduced to a 

A general view of the completed receiver with the lid open. 
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minimum. If a single oscillation (" Hartley ") circuit 
were used, both sidés of the variable 'condenser would 
be at II.F. potential to earth, whereas now ene side, the 
moving plates, is at earth potential, and is therefore 
harmless as regards hand capacity effects. Throughout 
the design the moving vanes of all the variable condensers 
are connected to the " earth " side of the set, i.e., the 
filament battery ; this is principally because if the 
moving vanes were at H.F. potential to earth, the 
capacity of the hand when placed near the knob (into 
which is. usually screwed the metal spindle carrying the 
moving vanes) would alter the tuning, the reaction 
effect, etc. 

The Long -Wave Amplifier 
Coming now to the long -wave amplifier, it is only 

necessary to state that reaction is obtained by relying 
on ,the inherent reaction effect obtained when several 
stages of H.F. transformer coupling are employed. The 
resulting tendency to oscillate is controlled by the long - 
'wave potentiometer. 

Experience indicated that three stages of long -wave 
amplification were required for really good results. 
This is one more than Mr. Tingey used in the Wireless 
ll'eehly set; for ease of handling I prefer the extra valve 
in the long -wave sicle rather than in the short-wave 
receiver. 

The Test Department 
I would like to emphasise very strongly the need for 

obtaining the full reaction effect if the best results are to - 
be obtained. Some sets ignore this long -wave reaction 
effect which to me seems vital for " distance," and . 

which also improves selectivity. The long -wave poten- 
tiometer should give a wide range of signal strength, 
and the long -wave side should be capable of being 
made to oscillate. I shall go further into these matters 
in a further -operating and fault-finding article, but at 
this stage I want to warn optimists without experience 
that by altering the design they may Obtain a far les,. 
efficient set. The effective control of reaction on the short - 
and long -wave side of the apparatus is so important that 
anything which may lessen the tendency to oscillate may 
result in insufficient reaction being obtainable. When 
using nine valves you are deliberately courting trouble 
if you play about with the design merely- because, for 
example, you have an old cabinet. Some readers will 
persist in altering quite needlessly, the design and then 
optimistically expect the Radio Press Service Depart- 
ment to put the set right for them. Such sets, needless 
to say, are returned untested because it is often hopeless 
to put such a set right, and because the Radio Press 
Service Department is not run at á financial loss to act as 
general consulting engineers, but as a support to the 
designs published in our papers and other R.P. publications, 
and as a guarantee that all .such designs are thoroughly 
sound. We .want every reader to feel the utmost 
confidence that a Radio Press set, whoever the designer 
may be, is a thoroughly successful set,. and this great 
and growing confidence has resulted in such general 
success that the expensiveness of the Service Department 
has proved worth while. Only the extent 'of the activities 
of Radio Press, Ltd., enables such a department to be 
conducted. If a reader knows that if he makes some slight 
error or one or mare of his components is faulty his set 
will be put right by the Service Department, he will 
obviously prefer a Radio Press set to any other which 
may or may not give good results. The Service Depart- 
ment has to give the reader satisfaction in each case, and 
does so. This, more than ever, makes it extremely neces- 
sary for us to test every design exhaustively before 
publication. We cannot, however, accept responsibility 
for sets which have been modified. 
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If I have been temp- 
ted to wander from the 
article to digress into 
matters which concern 
me more in my capacity 
as controller of the 
activities of the Radio 
Press, it is only because 
I realise that in the 
case of this set there 
will be those who will 
modify the design and 
get into deep water ; it 
.will not be for want of, 
full warning. 

4 list of components 
is given in the descrip- 
tion which follows, and 
any variation of this 
may lead to inadequate 
reaction or range. This 
is net tò say that these 
components are the best 
in their class ; it simply 
means that the set has 
been designed with 
these particular com- 
ponents, and that if 
others were used, 
equally good results 
might be obtained, but 
a variation in design 
might be necessary. 
This brings me, more- 
over, to the question 
of valves. Those nor- 
mally used were eight 
Ediswan AR valves, 
and ,,the ninth (the last 
L.F. amplifier) a B.T.H. 
type B4 (or its equiva- 
lent' BG or Bj). 

Valvcs 
The vital valves are 

the 'first, fourth, fifth 
and sixth, as. these are 
the H.F. amplifiers. 
The others are less 
important, especially 
the -eighth and ninth 
which act as L.F. 'am- 
plifieis. I prefer two 
valves, such as the B4 
for these: A switch is 
provided for putting in 
these last two valves 
and a switch is also 
provided for phones or 
loud -speaker, both of 
which may be alterna- 
tively used with or 
without the L.F. am- 
plifier. Changes in the 
valves may lead to the 
long or short wave 
amplifier_ oscillating to 
such an extent that 
the potentiometer will 
not bring the amplifier 
back to the reaction 
point, or .on the other 
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hand, there may not be sufficient 
reaction to give the full signal 
output. Using the valves specified 
(8 A. R. and r B4) the set takes about 
5 amperes from the accumulator 
and 24 milliamperes from the H.T. 
battery (preferably an H.T. accu- 
mulator). The individual experi- 
menter may be able to modify the 
design to compensate for changes 
of components or valves, retaining 
the type of circuit and the general 
constructional design. For ex- 
ample, if the potentiometer will not 
control the tendency of the ampli- 
fier to oscillate, the filament rheo- 
stat of each H.F..amplifying valve 
may be connected in the positive 
lead to the accumulator. At 
present, the rheostats are in the 
negative lead, which results in a' 
small normal negative bias which 
helps the oscillating tendency. 

Position of Valves 
The valve problem is emphati- 

cally a difficult one because un- 
fortunately most makers are slack 
in the absolute standardisation of 
their valves. The result is that a 
change of position of valves is often 
beneficial in a superheterodyne set. 
A popular American " superhet "- 
the six - valve Radio Corporation 
second harmonic reflex set-which 
I have tested out, is very susceptible 
to valve changes and this- is likely 
to cause considerable annoyance, 
but it seems inevitable if the best 
results are to be obtained. Dull - 
emitter valves generally seem to 
be more erratic in their character- 
istics, and out of ten of a well-known 
make, one valve produced an ex- 
traordinary buzzing noise which 
would baffle many experimenters 
who have an implicit belief in their 
valves. I think it is only fair to 
say that all the Ediswan A.R. 
valves were very uniform and gave 
every satisfaction. 

Points to Watch 

I do not wish to discourage pro- 
spective builders of superhetero- 
dyne sets, but on the other hand, 
the task must not be undertaken 
too light-heartedly or by beginners. 
The ' ̀  superhet " involves almost 
all the well-known processes in 
radio reception, and although I 
propose to go into details in a future 
issue as to fault-finding in such 
sets, yet the tracing and correction 
of faults is work for a man with 
technical knowledge. The aril,' 
construction of the set is simple and 
presents no more difficulty than an 
ordinary set-except that there is 
more of it ? The operation of the 
set is also simple when it is working 
properly. The only difficulty, in 
my opinion, is the trouble which 
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A sectional wiring view which includes the connections of the short wave side of the receiver. 

may be caused by' using wrong 
valves, or different components. 
The H.F. transformers, for example, 
are of matched McMichael type 
(2,. oo to 7,000 metres), but while 
their choice is recommended for 
this particular set, no reflection is 
intended on other equally good 
makes. The first short-wave H.F. 
transformer, by the way, is con- 

, nected a different way round to the 
maker's diagram, but . there are 
reasons for this (wavelength range 
and oscillating tendency). The 
oscillator unit is of my own design 
and Messrs. Peto -Scott made it for 
me. Variable long waye tuning 
is 'provided so that : 

r. Experiments on different wave- 
lengths may be carried out. 

2. The ease of tuning due to a 
variation in selectivity may be 
adjustable. 

3. The long wave amplifier is 
liable to pick up direct long - 
wave signals to which it may 
be accidentally tuned. By 
making its tuning vasjable, 
the long -wave amplifier may 
be tuned so as to avoid the 
interference caused by such 
direct unwanted reception. 

High -frequency transformers are 
used anti are shunted by 0005µF 
variable condensers for tuning pur- 
poses, as shown in the circuit 
diagram. 

Results Obtainable 
Assuming that the set has been 

properly constructed and suitable 
reaction effects are obtained on the 
two H.F. amplifiers, all the B.B.C. 
stations should be obtained on the 
loud -speaker without difficulty. 
Most of them come in at full loud- 
speaker strength. These results 
have often been repeated, but a 
preliminary report appears in 

7 

tabular form in this article, and the 
stations mentioned give an indica- 
tion of the wavelength adjustments 
of the set. Of course many other 
stations can be received, and a 
fuller report of results will be pub- 
lished next month. 

At nine miles from 2L0, loud- 
speaker signals are obtainable from 
Cardiff and Manchester w;thout 
interference from London-a fair 

TELEPHONE SWITCH. 

LOW SPEAKER. 

AMPL/E/ER 
SWITCH. 

TELEPHONE. 

H.T. ®.L 

H.T. 

9 F/LAMENT 
SWITCH. 

H.T.e 

1e 

TOFILRES. 
t 

v C.B e 
Fig. 3.-A circuit showing the switch connections. The con - danser across the loud -speaker and telephones is opt.onal. 
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This sectional view shows the positions of the L.F. transformers and the wiring of the 
amplifier switch. 

test for both sensitivity and selec- 
tivity. The furthest relay station, 
Dundee, came in very loudly on 
the speaker during a test when the 
other stations were closed down- 
another fair test of the range pos- 
sibilities' of the set: Large numbers 
of foreign stations came in with 
ease ; these results, of course, all 
being obtained with a small 2 ft. 
ein, frame aerial, which was de- 
scrib:d in Wireless Weekly, Vol. 5, 

No. 9, and a short description of 
which will be given next month. 
The general tendency of Radio Press 
test reports is to err on the side of 
moderation in view of the fact 
that local reception conditions and 
operating skill vary so much, and 
there is a large margin of safety 
in .the case of the present set. 

The Constructional Design 
As regards the structural design, 

I followed the American style of a 
minimum of front controls and 
components. There are only five 
controls, three only of which are 
essential when first tuning -in. 
These are the frame tuning conden- 
ser, the first H.F. transformer 
tuning condenser, and the oscillator 
condenser. All these have verniers 
-useful refinements when signals 

are weak. In fact, there is also an 
on -off filament switch, a loud- 
speaker or phones switch, and an 
L.F. amplifier switch. Short-wave 
and long -wave potentiometers are 
for signal strength control. At 
first I controlled the output by the 
second detector valve rheostat, but 

Po A4NEL. 
363 i2 " 

FRONT PANEL; 
36'k6 

Fig. 4,-The method of joining 
the two panels. 

I found the long -wave potentiometer 
better. The secondary controls, 
e.g., filament rheostats, long -wave 
tuning condensers, etc., are mounted 
on a horizontal panel completely 
covered by the lid of the cabinet, 
much in the same style as my 
" Omni " receiver. These controls, 
once set, need practically no altera- 
tion. 

In the matter of the structural 

design, I desire to give credit to 
the valuable assistance given by 
Mr. W. H. Fuller, of the Radio 
Press Service Department. 

Constructing the Instrument 
While the receiver presents, when 

completed, a strikingly handsome 
and imposing appearance, its con- 
struction may be undertaken with 
confidence by anyone who has 
previously built a valve set, ,no 
matter how small. The wiring is 
rendered remarkably simple by the 
judicious spacing of the components. 
fhe chief requirement is the 
expenditure of care throughout the 
constructional work. 

List of Components 
A complete list of the compo- 

nents required for building the 
receiver is given below, manu- 
facturers' names being included. 
One cabinet. (Carrington Mfg. Co 

Ltd.) 
One component panel, 36 in. x 

12 in. x ì in. (Peto -Scott Co,Ltd.) 
One control panel, 36 in. x 6 in. 

x in. (Peto -Scott Co., Ltd.) 
Two 0005 µF. square law condensers 

(ebonite ends with verniers). 
(Ormond Engineering Co.) 

(Continued on page 482.) 
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A Noble Idea 
THIS idea of broadcasting the 

doings of members of Parlia- 
ment seems to me one of the 

best that has yet been mooted for 
adding to the gaiety of nations 
with the help of the wireless set. 

Prof. Goop was leaping up 
and down. 

By this I do not mean that debates, 
taken as debates, are usually 
particularly hilarious events. If 
ever you have sat in the Strangers' 
Gallery-I always have a place in 
the Distinguished Strangers' Gallery 
but you can hardly hope for that- 
if ever, as I say, you have sat 
in the Strangers' Gallery you have 
no doubt experienced considerable 
difficulty in keeping yourself awake. 
This was certainly the case' with 
Professor Goop, who frequently 
attends Parliament because he 
thinks that it is the duty of every 
patriotic citizen to do so from 
time to time. Finding that he had 
dropped off eleven times running 
into a sleep which, though re- 
freshing, failed to add to his 
knowledge of the affairs of the 
Empire, the Professor set his great 
mind . to work and . very soon 
perfected a little device which he 
christened the Ecclesiocentron, a 
neat and crisp little name derived 
from two Greek words, the first 
of which means an assembly and 
the second a goad. It is a compact 
little thing which fits (or rather 
used to -fit) into his coat pocket. 
It contains the mechanism of an 
alarm clock, minus the bell and 
plus a hatpin. The idea is that 
having settled int o your place 
you set the Ecclesiocentron to jail' 
in five minutes' time. If you are 
awake you forestall its action and 

set it five minutes further ahead ; 
if, however, you ' are asleep, the 
hatpin soon puts an end to that. 
On his next visit to the House the 
Professor wound up and set the 
Ecclesiocentron and ' sank happily 
into his seat. Five minutes later, 
just as an extremely important 
member of the Cabinet rose to his 
feet, there was a wild scream from 
the gallery, and âll eyes were fixed 
upon Professor Goop, who was 
leaping up and down and waving 
his arms like- anything. He was 
promptly thrown out, and was 
some little time under suspicion 
as a Bolshevist agent. It appears 
that he had arranged the jabbing 
part of the mechanism all right, 
but had quite forgotten to make 
provision for the withdrawal of 
the hatpin once inserted. 

A perfect stranger nudged 
me in the ribs. 

The Real Truth 
If you have never actually 

attended Parliament you have 
probably a misguided idea that 
those who visit its halls are enter- 
tained by a wonderful feast of 
oratory. Speeches and things 
look splendid in the papers, but 
they are very different when you 
come to hear them. The last time 
that I went, determined to play 
my little part by listening to the 
deliberations of those who are 
responsible for our country's guid- 
ance, this is the kind of thing I 
heard 

MÍNISTER (reading from a sheet 
of paper and speaking all in one 
breath) : " No. 13 the answer is 
in the negative No. 11. the honour- 
able me.nber is referred to the 
answer which I gave six months 
ago to the honourable member for 

Slopley No. 15 I ám ce using 
inquiries to be made No. 16 there 
is no record that the man Buggins 
was ever employed in my depart- 
ment and if he was there is no 
doubt that his dismissal was 
thoroughly justified No. 17 ....". 

TEE HON. MEMBER FOR FOOTLE : 
" Is the minister aware that Mr. 
Buggins was his personal secre- 
tary?" 

MINISTER : " I must have notice 
of that question " (Opposition cries 
of " Oh I Oh ! " and Ministerial 
cheers.) 

That is the kind of thing that 
really happens. I once went to 
hear the member for Little Pud- 
dleton (oh, yes, we have one, and 
he is a Financial Secretary, so 
there) ask his enormously important 
question about the sewage farm, 
but I regret to say that when my 
next door neighbour, a perfect 
stranger, had the impudence to 
nudge me in the ribs and request 
in a hoarse whisper that I should 
refrain from snoring, our member 
had put his question, and with 
what result I know not (though 
probably the answer was in the 
interrogative), and retired grace- 
fully. 

The Enthusiasts 
There are, as I was saying, people 

who imagine that when the broad- 
casting of Parliament becomes an 
established fact they will only have. 
to tune in to the prescribed wave- 
length to hear fluent speechifying 
that will turn them green with 
envy if the orator is on the side 
which they favour, or all colours of 
the rainbow with fury if he is not. 
These people believe that having : 

"I....er....ah....hrmph.... 
hrmph....ZIP; 
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found the parliamentary wave 
and having sunk in the clinging 
embrace of a favourite arm -chair 
their ears will be soothed by a 
mellifluous flow of words formu- 
lating great ideas, so simply ex- 
pressed that the listener is absolutely 
carried away by what he hears. 
Let me disabuse the minds of 
these people at once. What you 
will probably hear on tuning in to 
the Parliamentary Broadcasting 
Station (whose call sign I understand 
is to he SOS) is something like this. 
I imagine, by the way, that the 

his lady wife. 

Speaker or one of his minions will 
carry out the duties of announcer. 

" Hullo the British Isles. SOS 
calling. -The Hon. Member for 
Muckton-in-the-Clay has just caught 
the Speaker's eye and will now 
address the House." At this 
moment there will be loud howls 
from a dozen or so of your wireless 
neighbours and semi -friends who 
have also had the bright idea of 
picking up Parliament. When they 
have quietened down,some American 
ship or other about fifty metres 
off its wavelength and using heaven 
alone knows how many kilowatts 
will chip in with a rasping Morse 
message about nothing in particular. 
Northolt will follow 'with its well- 
known imitation of mush, and then 
you will be able to hear the hon. 
member. 

A Model Speech 
This is the kind of thing you will 

hear. " Mr. Speaker-I-er-ah- 
hrmph-hrmph. Thát is to say 
(squeeee-0000) what I mean is- 
er--ah-hrmph-hrmph-- (zing -zing - 
zip zing -zip zip -zip -zing -zip) on 
account of the (ow-eee-ow) as I 
was saying - er-ah-er-hrmph 
-hrmph-that is to say (oo-ow-oo) 
it seems to me (zing -zing -zip zing 
zip -zip -zip -zing -zip) in the present 
---er-ah - hrmph - hrmph-con- 
dition of the (squeeeeeeeeal) it is 
-er --ah - er - hrmph -hrmph 
or perhaps I might say-er-ah- 
1 rmph (shshshsh tweedletweed- 
letweedle shshshsh cracklefizz) it 
is obvious therefore that, or rather 
I should say it is clear to any 
thinking man that-er- ah- 
hrmph - hrmph - (eeeeeeee-oo- 
eeeeeee) we may therefore-er-ah 
-hrmph-hrmph 

MODERN WIRELESS 
The Stuff to give 'em 

Yes, this is the kind of thing, 
dear reader, that, if I mistake not, 
your set will bring in. This stuff 
broadcast to the world will show 
the foreigner that 'the British 
Parliament is' not a thing to he 
lightly reckoned with. Of course 
there may be brighter spots as, 
for example, when one. of - the 
more obstreperous members insists 
upon screaming " You dirty dog- 
you are a nice one, you are," or 
little endearments of that sort. 
Still I think that -our Parliament 
will 'remain the model for the whole - 
world so far as procedure. and 
decorum are concerned. The 
,benighted foreigner listening to a 
stormy debate will wait in vain 
for the sound of the fisticuffs and 
pistol shots which enliven his own 
assembly when things are getting 
a little heated. He will learn 
that despite all our faults we 
British can still show the world 
how to carry on the debates which 
help to make our Empire what it 
is. He will listen entranced, and 
he will not be able to understand 
a word, which is extremely lucky 
both for him and for us. 

A Despicable Suggestion 

Some people have had the nerve 
to suggest that the broadcasting 
of debates will be a bad thing, 
because if it comes about members 
in search of self 'advertisement 
will leap - to their feet on the 
slightest provocation and will speak 
to the gallery-by which is meant 
their constituents-purely and 
simply to show what fine fellows 
they are. I am proud to say that 
the member for Little Puddleton 
will certainly not fall into this 
error or this category. Nobody 
here has ever heard him speak, 
and I am quite cure that he will 
not do so by means of wireless. 
At all; his meetings. here he arrives 
with a vast muffler swathed round 
his ñeck and a sweet smile. When 
the chairman calls upon him he 
gets on to his feet, makes a noise 
like a crow suffering from croup 
and looks pathetically round. The 
chairman then lays a hand on 
his arm and induces him to resume 
his seat. This done the chairman 
rises and explains that the member 
(or candidate as the case may be) 
much as he would like to address 
us is prevented from doing so 
by a terrible attack of laryngitis. 
His lady wife- then steps into the 
breach, and after talking for some 
length about nothing at all is 
cheered to the echo for her sporting 
performance. The meeting then 
ends with a unanimous vote of 

confidence in the member (or 
candidate). Is such a man as this 
going to butcher himself to make 
a wireless holiday ? I rather 
think not. 

For the Country's Good 
No, rather I believe that the 

fellow who might have bored the 
House to extinction with an endless 
oration of appalling dullness will 
think twice before jumping on 
to his hind legs so long as he is 
confronted with a microphone. 
The introduction of broadcasting 
will speed up parliamentary pro- 
cedure, reducing the number of 
speeches and of silly questions. 

THE LISTENER -IN. 

One of the 820 foot masts of 
the new high power wireless 
station at Hillmorton, near 
Rugby. This sta'ion, when 
completed, wiP be one of the 

most powerfu in the world. 
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The Ens ritisbuTg roadcastin g Station 
By Capt. L. F. PLUGGE, B.Sc., F.R.Ae.S., F.R.Met.S. 
In this absorbing article our Foreign Broadcasting Correspondent describes 
in an interesting manner the famous American short wave station which is 

so frequ: ntly hard in this cornrtry. 

HE relaying 
of KDKA 
by the 

British Broad- 
casting. Company, 
both last year 
and this, has 
made this station 
familiar, I am 
sure, to most of 
my readers.' I 
think it could be 
rightly said that 
KDKA as a 
sequence of letters 
comes as natur- 
ally as ABCD to 
the tongue of any 
British listener, he 
he a multi -valve 
owner or a crystal 
and catwhisker 
user. 

Few stations, I 
feel sure, could 
boast of being 
relayed so often 
and by so many 
other stations as 
KDKA. The 
famous East 
Pittsburg station 
has been heard in 
all parts of the 
world-in Aus- 
tralia, South 
America, South 
Afr:ca, Europe- 
and its programmes have been 
re -transmitted 'through most local 
broadcasting stations ; and thus 
by means of wireless its call - 
sign and programmes have reached 
the ears of wireless enthusiasts of 
all degrees, in whatever part of the 
world they may have been. 

A Remarkable Test 
The latest test, and probably the 

most remarkable one carried out 
by this station was made on 
January 26 of this year. Signals 
were to be picked up from KDKA 

A view of the main aerial and experimental station 
at KDKA. 

and relayed by all the Australian 
stations. Everything was in readi- 
ness and transmission was agreed 
to start at 5 a.m. in Pittsburg. 
Two minutes after the transmission 
began, Australia was picking it up, 
although it was 8 p.m. in that part 
of the world. The programrñe 
was relayed by such cities as 
Perth, Melbourne, and Sydney, in 
South Australia, and also by towns 
in Tasmania. No greater distance 
can possibly he covered by any 
station, unless it can be proved that 
the signal has gone round the world 
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several times be- 
fore being picked 
up. KDKA there- 
fore has the dis - 
onction of being 
the first really. 
world-wide 
station, and to 
short waves goes 
the credit of hav- 
ing accomplished 
this. 

T h e experi- 
mental station 
used for these 
remarkable trans- 
missions is estab- 
lished at Barclay 
Avenue, East 
Pittsburg. Upon 
arriving at the top 
of the hill on 
which the station 
stands, the visitor 
is confronted with 
a brick building 
one storey in 
height, surround- 
ed by quite a 
number of tall 
wooden poles and 
various spreading 
aerials. 

Two aerial sys- 
tems are in use at 
KDKA-one in 
general following 
the conventional 

type of aerial and insulated 
counterpoise which is used for the 
regular 309 metres transmission ; 

the other, consisting of a number 
of vertical copper tubes, forms the 
aerial system used in connection 
with the short-wave transmission. 

The Aerial System 
Wooden poles are a feature of 

the KDKA station, and are much 
favoured by Mr. Frank Conrad, 
assistant chief engineer of the 
Westinghouse Electric Company, 
in whose opinion the introduction 
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of steel towers would introduce 
shielding and additional losses 
which would more than counter- 
balance any gain- in height. The 
aerial down leel " or connecting 
conductor between aerial , and 
counterpoise is a rigid copper tube, 
and is not carried into the trans- 
mitter building as is customary 
with the usual type of transmitting 
sets. This rigid " down lead " and 
also the wooden supporting poles 
form the important and special 
feature of this- station's aerial 
system, and are claimed to help in a 
great measure in maintaining a 
constant wavelength. The coupling 
scheme used between the 'trans- 
mitter and aerial systems, by 
obviating the necessity of carrying 
the main aerial circuit right into 
the transmitter, tends, it is claimed, 
towards further reduction of losses, 
with the natural corresponding in- 
crease of radiation efficiency. 

The Short Wave Aerial 
The aerial used in conjunction 

with the short -wave -set consists of 
a vertical copper tube supported 
by porcelain insulators running 
from a few feet above the ground 
to a few feet above the top of the 
wood supporting pole. A small 
horizontal counterpoise element is 
affixed at the lower end of the 
copper tube. This small counter- 
poise is ussd to adjust the wave- 
length to some particular value, as 
it has been found that this method 
is much' simpler than adjusting the 
length. of the vertical conductor. 

The rigid copper tube system of 
conductor tends towards steadi- 
ness of wavelength, which is ex- 
tremely important on the shorter 
wavelengths where such -high 
frequencies are used. The coupling 
between the aerial and the trans- 
mitter is similar to that used with 
the long -wave transmitting gear. 

In addition -to this single or main 
short-wave aerial, other similar 
aerials are placed at certain pre- 
determined distances : from it. 
These secondary aerials are not 
connected to the main one, but 
are energised by induction. Their 
purpose is to give a certain direc- 
tional effect to the radiating signals. 

Special Features 
A number of these secondary 

aerials are erected at various 
distances from one another in order 
to take advantage of this effect, and 
project a maximum signal strength 
in any desired direction. These 
directional aerials can be rendered 
inoperative by breaking the con- 
tinuity of the upper and lower 
sections of the copper tube. 

The transmitting station Wild- 

ing is so constructed as to reduce 
as much as possible any losses -which 
might be incurred by using metal. 
The building is of brick, with com- 
position roofing, and all metal 
circuits and pipes are -kept as near 
the ground as possible. f'he build- 
ing consists of office space, shop, 
control room, experimental room, 
and large apparatus room. Under 
the apparatus room is the power - 
room, which is situated in the base- 
ment. 

The Station Equipment 
As can be seen in the accompany- 

ing illustrations, on entering the 
apparatus room there 'are two 
large rectifier pänels along the back 
wall facing inwards. Each of these 
rectifiers contains a r,o-kilowatt 

The studio at 

adding valves and raising the plate 
-voltage. It consists of rather a 
simple - looking arrangement of 
parts, but each of these parts has 
been designed with the greatest of 
care, and is the outcome of the 
years of experimental work which 
has been carried out at KDKA ever 
since its opening in 1919. 

'The valves that are used in the 
short-wave transmitter have copper 
anodes which are water- cooled. 
They are capable of handling more 
than ro kilowatts without any 
detrimental effect. 

As the transmitter stands at 
present, four such valves in parallel 
ere used, and they are operated 
well below - their rating. Cooling 
water circulates in spirally -wound 
coils of rubber hose ; this to avoid 

KDKA. Note that the walls and ceiling are 
draped to prevent echo. 

transformer, and arrangemetits are 
being made whereby additional 
Soo -kilowatt transformers may 
be switched in. At the right- 
hand end of the room the short- 
wave transmitting equipment can 
be seen. It consists of the oscil- 
lators and modulators. At the 
opposite end of the room stands 
the equipment used for thé higher 
wave, also oscillators and modu- 
lators. In the centre there is a 
2o -kilowatt short-wave transmitter 
designed for operation on approxi- 
mately - 45 metres, which is at 
present being used for telegraph 
signals. The short-wave trans- 
mitter-the one which% has reached 
such distant parts all over the 

- world-is at present operating on 
68 metres with 15 kilowatts in the 
aerial. . This power, I am told, will 
be in the near future increased by 
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any possibi l i t y of earthing the plate 
circuits. 

To the rear of the frame contain- 
ing the transmitting equipment 
two large brass pots with glass 
covers can be seen. Lifting the 
cover, a smaller - sized pot can 
be seen inside the outer one, 
immersed in oil. These two jars 
form the condenser used for 
tuning the short wave tranEette1 
to the wave desired. Above the 
condensers an inductance made of 
copper ribbon is wound upon glass 
supports. These are in turn - 
mounted on a wooden frame. The 
grid and plate coupling condensers 
are placed on a shell immediately 
behind the valves. 

Further Details 
The grid leak takes up quite an 

amount of. space. This is unavoid- 
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The inside of the transmitting room showing the modulator and oscillator panels. 
able, as a large section is required 
in view of the large amount of grid 
current handled by these valves. 

The tuning circuit of this trans- 
mitter is coupled to the aerial 
either through capacity or by 
means of an inductive coupling. 
Experimental work is continuously 
going on at KDKA, and the visitor 
may find either method of coupling 
in use at the time. He may, by 
the way, find many other changes 
from the outline I have given in 
these columns. Owing to the high 
power used and the shórtness of 
the transmitting wave, or, more 
exactly, the high frequency used, 
the oscillator must be designed with 
the utmost care, and with a view 
to reducing losses to a minimum, or 
it will not be possible to make the 
system oscillate at all. Most of 
the parts and material used are the 
outcome of purely experimental 
work, even up to the proper glass 
to be used for the valves. I was 
informed that some of the early 
samples of glass melted when the 
valves were used. Difficulties were 
great in this direction and in others, 
as it must be remembered that, 
although these short-wave trans- 
missions are termed " experi- 
mental," they have nevertheless 
been performing a continuous and 
reliable broadcasting service and 
have had to be constructed as such. 

Measuring Instruments 
Next to the oscillator cage is the 

modulator frame. Modulation is 
carried out by means of six valves. 

This number, however, can be 
doubled if necessary, and switching 
arrangements are provided so that 
any valve can be switched out and 
another switched in. The grid 
bias controls, and meters for read- 
ing grid current and grid voltage, 
are placed alongside the modulator 
frame. On the front of the panel 
are also placed the necessary meters 
for reading plate voltages, filament 
current, etc. 

Motor Generators 
The modulator and oscillator 

panels at the other end of the room 
are similar in construction to that 
of the short-wave transmitting 
equipment which has just been 
described, except that they are 
tuned to a different wavelength. 
There are one or two departures, 
however, one being that the con- 
densers have an air dielectric. This 
transmitter, which works on 309 
metres, can be operated with 
efficiency on powers up to 5o kilo- 
watts. It is a notable feature of 
this station that there is sufficient 
energy provided to permit ex- 
tremely high powers being used. 
Descending to the basement, two 
immense motor generators can he 
seen. Each of the water-cooled 
valves previously mentioned re- 
quires from 5o to 55 amperes of 
lighting current. As some of the 
sets are equipped with as much as i 6 
valves which may be in service at 
the same time, it is easy to see that 
current running into hundreds of 
amperes is necessary. The two large 
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motor generator sets mentioned 
which furnish this current are 
capable of yielding Soo amps. 

A large number of transformer 
shroudings will be observed in the 
various parts of the basement. 
Some of them contain step-up 
transformers, others house large 
choke coils. Each one of the 
rectifiers mentioned in the early 
part of this article needs three 
transformers. Each rectifier 
frame contains either 6 or i2 
valves. Either one or two valves 
in parallel are used for rectifying 
each stage, this depending on the 
amount of power required. 

In front of the transformers large 
panels stand on which the control 
apparatus is mounted. 

Conclusion 
There was a day when wireless 

engineers were convinced that only 
long waves would span long 
distances. The work of the pioneers 
of these Iatter years has reversed 
this theory ; the short wave has 
come to stay. The day of inter- 
national communication by ex- 
change of broadcast is here. Occa- 
sionally broadcasting stations have 
been heard over great distances, 
but the difference between such 
occasional freak reception and the 
consistent, regular, dependable and 
reliable transmissions conducted by 
the Westinghouse Electric Broad- 
casting Station KDKA from East ' 
Pittsburg on its short wave make 
this station stand alone. 
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ASSISTANT EDITOR. 

ON several occa- 
sions I have 
been asked 

to construct a wire 
less set in the form 
of a piece of furni- 
ture, but it is only 
recently that I 
have been able to 
evolve a design 
which really satis- 
fies me from the 
point of view of 
efficiency and ac- 
cessibility. It is, 
of course, a fairly 
simple, matter to 
take a conven- 
tional set a d sur- 
round it by an 
elaborate cabinet, 
and indeed, many 
such sets are com- 
mercial products. 
The design of the 
set to he described 
differs, however, 
from sets that -can 
-be purchased ready 
made, for in the 
" wireless " portion 
it combines the ad- 
vantages of the 
single panel mount- 
ing with many of 
what has come to 
be known as the 
'American method,' 
in which the front panel is used 
for controls and a baseboard at the 
rear for holding- a number of the 
components. 

A Special Loud -Speaker 
A second feature of this instru- 

ment is the specially designed loud- 
speaker equipment, which is built 
into the right-hand s_de of the 
cabinet. It consists of a metal 
bowl, the shape of which somewhat 
resembles the more pointed half of 
an egg, in front of this being 
mounted a flared tube to which is 
fastened a gramophone attachment, 
such as is sold fir converting your 
existing gramophone into a loud- 
speaker. The sound waves pro- 

,....:.:- 
L...-AtJ.J 

coed from this attachment through 
the flared tube and are thereupon 
reflected into the room from the 
bottom and sides of the bowl. This 
loud -speaker is built into the 
cabinet as - supplied, and the 
Cabinet -de -Luxe, with loud -speaker, 
can be obtained from the makers, 
The Unica Cabinet Co., 73, Camden 
Street, N.W.r. The price of the 
cabinet and loud -speaker horn (but 
minus the loud -speaker attachment, 
which can be of any of the existing 
makes) is 1,i2 sou. od. 

The cupboard beneath the in- 
strument serves to carry the accu- 
mulator, high tension battery, spare 
coils, and other impedimenta which 
generally litter the wireless table. 

The ebonite panel 
is fastened into 
a wooden frame, 
pivoted to fall 
forward horizon- 
tally when re- 
leased by a key. 
A folding strut 
prevents the panel 
from dropping 
below the horizon- 
tal. On this panel 
are mounted all 
the components 
necessary to make 
a four valve set, 
while valves, and 
coils- (of which 
there are three) 
are all concealed 
behind the panel 
when this is 
placed in a verti- 
cal position, al- 
though the ad- 
justment of the 
coupling between 
the reaction and 
the tuned anode 
coil is controlled 
by a knob on the 
front of the in- 
strument. 

A Well -tried 
Circuit 

The circuit 
used is very well 

known and simple, and consists of 
one high frequency valve coupled 
by the tuned anode method to a 
detector valve, a reaction -coil in 
the anode circuit of this last being 
coupled to the tuned anode coil. 
Control of self -os illation and fine 
adjustment is made by a combina- 
tion of the potentiometer and, of 
course, the variable reaction be- 
tween the coil in the anode circuit 
of the detector valve and the tuned 
anode coil itself. There are two 
stages of note magnification, the 
first being transformer -coupled and 
the second resistance coupled. In 
order that the best effect may be 
obtained and a wide variety of 
valves used, there are separate 
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The panel carries all* 

high tension tappings for each valve 
and. separate grid bias connections 
are made to each note magnifying 
valve. Dual resistances are pro- 
vided to enable either bright or 
da1l emitter valves to- be used. 

controls, while the loud -speaker is 
ment resistances would have been 
fitted in these last two cases, but 
as the receiver is designed for en- 
tertainment purposes only, it was 
considered unnecessary to cc m - 
plicate the controls. 

O.S 

ó BO. NOOu 

G. B.2, 

GB4. 
The circuit Contains one transformer, and coupled, note magnifier. Three or four 

used at will. 
Although there are four valves, 
only three filament resistances have 
been fitted, one being made to 
serve for the- last two valves. If 
this set had been designed purely 
for the experimenter, separate fila- 

one resistance 
valves can be 

.®! 
4,12 

553 

Any two valves which require 
the same filament voltage can be 
used in these last two sockets; and 
as separate high tension Ieads and 
separate grid bias connections are 
made to these two valves it is a 
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situated on the right. 
simple matter to adjust both to the 
maximum efficiency. The man who 
is limited to dry cells can, of course, 
use four .06 amp., valves, as there is 
ample room in the cabinet for the 
largest type of dry cell supplied for 
this type of valve. 

Simplicity a Feature 
As the set is designed as a loud- 

speaker receiver for simplest oper- 
ation and construction, no pro- 
vision has been made for switching 
to give one or two valves only. As, 
however, there are times when 
listening with telephones is desir- 
able, jacks are provided. to allow the 
user to plug in the telephones on 
either three or four valves as desired, 
For loud -speaker- operation a flex- 
ible Lead connected to a plug is 
inserted into thejacle of the fourth 
valve circuit. This arrangement is 
also useful when it is desired to 
connect the set to an external loud- 
speaker for comparison purposes, 
as it is only necessary to fix a plug 
to the leads of the outside loud- 
speaker to connect it in a moment 
to the receiver. 

Components 
Below I have listed the actual 

components used in the set des- 
cribed, If good results are to be 
obtained, it is essential that all 
components shall be of first-class 
quality, but with the wide variety 
of choice available to our readers, 
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The pane; drops forward 

it is possible to vary several of the 
components listed, without any 
detrimental effect. 

One panel measuring 18 in. by 
io in. (I have used Radion 
Mahoganjte). 

Three terminals. 
One square law condenser- 

.000 jgF (Bowyer -Lowe Co., 
Ltd.). 

One square law condenser- 
0003µF (Bowyer -Lowe Co., 
Ltd.). 

One fixed coil socket ,(Magnucn). 
One back of panel mounting two - 

coil holder (Peto -Scott, Ltd.). 
Four valve sockets for back -of - 

panel mounting (Magnum). 
-One potentiometer 300 ohms. 

(Burndept, Ltd.). 
Three dual filament resistances 

(Burndept, 
One double circuit jack (Elwell). 
One single circuit open jack 

(Elwell). 
Two plugs for jacks (Elwell). 

(One for telephones and one 
for loud -speaker). 

One combined grid leak and grid 
condenser mounting (Dorwood 

- Precision). (A note regarding 
this component will be given 
later). 

One fixed condenser .00lµF 
(Dubilier vertical type). 

One fixed condenser oo2µF 
(Dubilier vertical type). 

One grid leak 2 megoluns ,(Du- 
bilier), 

when required, revealing all valves and coils in place. 

One combined condenser and 
grid leak mounting with con- 
denser oo6µF and grid leak 
2 megohms. (McMichael, Ltd.). 
This condenser, by the way, 
can be any value up to 250F 
and can well be the largest of 
the clip -in type available. 

How to wire up the Dorwood 
condenser fitting. 

One interval; -e transformer 
(Igraine, I to 5) . 

One 8o,000 ohm resistance (Du- 
bilier). 

One gramophone loud -speaker 
attachment (S: G..Brown,Ltd.). 

One Set .Radio Press Panel 
Transfers. 

And finally, of course, the cabinet 
and loudspeaker equipment 
(as illustrated). 

An Interesting Component 
A component which I have usid 

for the first time in this set and 
which has several merits is the 
Dorwood Precision Condenser and 
grid leak mounting. This consists 
of a small pillar secured to the panel 
with a single screw, carrying a fixed 
condenser of circular shape at- 
tached to a disc of ebonite on the 
top of which is fixed a grid. leak. 
One advantage of the device is 
that there are three soldering lugs - 
which make it possible to connect 
the grid leak across the grid con- 
denser, or from the grid of the 
valve to the filament. The value -of 
the condenser used was .0003µF, 
and the grid leak 2 megohms. 
Other values of grid condenser can 
be obtained. 

Owing to the fact that the bat- 
teries are inside the cabinet and 
need to be connected with flexible 
leads to the receiver, it has not been 
found necessary to use many ter- 
minals. The actual terminals used 
are three in number, and are pro- 
vided on the left-hand side of the 
panel where they serve to give 
series or parallel aerial condenser 
connections as desired. For paral- 
lel working the aerial is connected 
to the uppermost terminal, the two 
lower ones being joined by a wire. 
The earth connection is taken to 
the lowest of the three terminals. 
For series connection the aerial is 
removecl-from the top terminal and 
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placed on the second, while the 
link joining the two lower ter- 
minals is removed. The earth 
connection remains on the lowest 
terminal as before. 

Panel Arrangements 
Looking at the front of the panel 

we see on the left the three ter- 
minals just mentioned, while the 
aerial tuning condenser and the 
anode tuning condenser are placed 
respectively on the left and right 
of the panel. Along the bottom 
are certain knobs clearly labelled, 
the first from the left being the 
potentiometer knob and three 
filament resistance knobs for the 
H.F., detector and two note mag- 
nifying valves respectively. The 

as there are only three filament 
resistances it is not a difficult 
matter to turn the set on and off 
by these, in this way there being 
less strain imposed on the valve 
filaments. 

Constructional Work 
The constructional work will he 

readily apparent from the drawings 
provided with this article. Wiring 
up is greatly simplified by the fact 
that all components are mounted 
on the back of a single panel. The 
actual layout given should he 
closely followed, and it is advisable 
when preparing for drilling the 
panel to arrange the coil -holder 
with coils in place, and the valve 
sockets with valves in them so as 

MODERN WIRELESS 
4 -VALVE 

DE LUXE RECEIVER 

/t2 .. HI VALVE 
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A scale drawing of the panel, showing dimensions and ettering. 
may be obtained, price 1/6, post free. 

nothing to prevent their doing this, 
and if the set is made in the or- 
dinary style it is suggested that the 
flexible leads to the batteries be 
dispensed with, stiff wire connec- 
tions being made to a row of ter- 
minals on the right-hand side of the 
panel. The panel can then be 
screwed into any suitable box and 
the connections made externally as 
is usually the case. In passing, it 
may be mentioned that to remove 
the panel with its framework from 
the cabinet it is only necessary to 
lower the panel, undo the two 
screws which 'secure the strut to 
the framing of the panel, and also 
to undo the two screws which hold 
the right-hand fillet to the side walls 
of -the cabinet. The whole panel 

central knob on the panel controls 
the reaction coupling between the 
coil in the anode circuit of the 
detector valve; and the anode coil 
itself. It will be noticed that this 
carries an indicating disc with an 
arrow marked upon it. If this 
disc is set so as to show vertical 
when the 'coils are: closest it will 
show a horizontal position when 
they are widest apart, and thus one 
can judge visually the degree of 
reaction coupling.. On the right- - 

hand side of the panel we see the 
two jacks for plugging in to the 
third and fourth valve circuits 
respectively. It will- be noticed 
that there is no direct "on and off " 
switch in this receiver. This is due 
to the fact that frequent switching 
" on and off " of valves imposes a 
certain strain on the filaments, and 

to see that coils and valves clear 
one another. In 'the actual set 
described, it was found possible to 
use the largest yalves and the 
largest coils withou t fouling. All 
battery connections and grid bias 
connections are made by flexible 
rubber -covered Wires. These wires 
can be threaded down holes in_ thd 
hack of the cabinet, so as- to reach 
the necessary battery terminals. 
It will be -noticed that by undoing 
the key the panel can he made to 
fall forward and the valves and 
coils can be readily changed in a 
moment. 

Alternative Arrangements 
- There may be many readers who 

would like to make up this setrbut 
who do not desire to purchase such 
a cabinet. There is, of course, 
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Blue Print No. 112a 

,with the 1'.L t can- then be lifted 
out, being replaced when all wiring 
is done. 

Operation of the Receiver 
For preliminary tests with this 

instrument it is suggested that the 
four H.T. leads should he joined 
together ready to connect' to, say, 
5o volts on an H.T. battery, a 
negative lead, of course, being 
taken from the positive L.T. wire 
to the negative socket of the H.T. 
battery. The filament resistances 
should be first placed at the " Off " 
position, and a suitable battery for 
the valves in .use. connected up. 
Dó not connect the H.T. battery 
yet. Now turn on one valve 
filament after another to see that 
they all light properly and are 
suitably controlled by the filament 
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The back of panel wiring, showing connections of flexible leads. A full-sized Blue Print No. 112b may be obtained from the Sales Dept., price 1/6, post free. 

resistances. At the moment it 
does not matter which end of the 
circle the arm of the potentiometer 
knob is situated. If , all valves 
light up, connect the H.T. battery, 
plug in the telephones into the 
third valve position, place a No. 
25 or 33 coil in the aerial socket 
and a No. 5o or 75 in the anode 

socket with, say, a 3.5 or even a 
25 in the reaction socket. Open 
up the reaction and anode coils as 
wide as possible (i.e., at 'right 
a°ngles), connect the aerial and earth 
with the parallel position, and see 
whether you hear signals when you 
manipulate the two tuning dials. 
The three grid bias connections 

can also be temporarily joined 
together for this experiment. If 
signals can be heard and tuned, 
set the filament resistances for the 
best results, find which is the best 
H.T. tapping for, loudest signals, 
and make fine adjustment for your 
tuning. Now, by turning the 
reaction knob, see whether there 

HON the panel appears when lowered. Note the positicn of the lock. The panel is held in the wooden frame by the thin beading supplied. 
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is an increase in signal strength, 
and whether the set comes near 
oscillation. If it does not, reverse 
the leads tö the reaction coil. If 
the set oscillates very readily try 
turning the potentiometer knob in 
one direction or the.other, according 
to its setting. In one direction 
the tendency to oscillation will he 
decreased and in the other in- 
creased. By turning the knob 
towards the direction- of increase in 
signal strength the same effect 
will be obtained as if you had 
brought the 'reaction coil closer 
to the anode coil. If with the 
reaction coil at right angles to the 
anode coil the set still oscillates, 
then turn the potentiometer knob 
until it ceases to oscillate. A few 
experiments with the potentio- 
meter knob and reaction control 
will show you the be working 
position. By plugging in to the 
last valve circuit there should be a 
very large increase in signal 
strength, and on the local station 
you should not be able t® bear the 
telephones on the head, except 
when you have de -tuned. You 
can now try the effect of adding 
grid bias by connecting the positive 
grid bias terminal to the positive 
terminal of the grid bias battery, 
and plugging in the wires connected 
to the other grid bias leads to 
suitable values of the negative 
voltage. 

If you do not already kpow the 
coils to use for the various wave- 
length stations, I suggest you 
obtain the Radio Press Coil 
Table, which shows clearly the coils 
to use of the various makes in the 
aerial, tuned anode and reaction 
sockets respectively. Any of the 
coil -makers will send you on request 
a list of the coils required to covet 
the various wave lengths together 
with their prices. 

Valves to Use 
Any of the well known makes of 

valves will work well in this set, 
but for the first socket L would 
recommend one of the makes 
specially designed for high - 
frequency amplification. For the 
second or detector socket any good 
general purpose valve can be used, 
whilst in the thin] and fourth 
sockets either the ordinary note 
magnifying valves of good make, 
or a pair of the 25 ampere small 
power valves can be used. By 
these I mean B.4, D.E. 5, or 
D.F.A. I, or. similar valves of the 
Ediswan line. Best of all for the 
third socket is a valve of the 
D.É. 5B., or D.F.A. 4, type for these 
are specially designed to work in 
resistance coupled circuits. 

When you have had the set 

working in this fashion you can 
try the effect of varying the high 
tension on the different valves. 
If you are using a single H.T. 
battery I would suggest you shunt 
the various tappings by Mans - 
bridge condensers of the value of 
iµF. I have not incorporated 
these condensers in this set; for I 
look upon them really as a part of 
the high tension battery, rather 

than the set. They can easily be 
accommodated in the cupboards 
below, and if four of them are 
screwed on to a baseboard, you 
can join one lug 'of each of them 
to a common bus bar, which can 
go to the common negative terminal 
of the high tension battery. We 
will say, for example, that :you try 
a voltage of, say, 6o on the high - 
frequency valve, 4o on the detector, 
roo on the third valve, and, say, 
120 on the lourth. The remaining 
four lugs of the Mansbridge con- 
densers should be connected to 
each of these voltage tappings. 

Results Obtainable 
Within 15 or 20 miles, at a con - 
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servative estimate, it will be found 
that a broadcasting station will 
give adequate loud -speaker results 
for an ordinary room on three valves 
only, and frequently will, bring in 
some of the more distant stations 
at loud -speaker strength after dark. 
On four valves at night several 
broadcasting stations should come 
in at full volume, and I can assure 
you that with all four valves going 
excellent loud -speaker results can 
be obtained on the smallest indoor 
aerial from at least one station. 
Receiving conditions vary a great 
deal according to the aerial used 
and the particular locality, but, it 
is safe to say that save in the hands 
of a raw beginner and provided an 
ordinary outdoor aerial of average 
efficiency is used, there is no 
difficulty whatever in hearing all 
of the main B.B.C. stations with 
the headphones on three valves, 
and a large number of those from 
the Continent. The results are, 
in fact, fully up to what one would 
expect with a four -valve tuned 
anode circuit using one stage of 
high -frequency amplification. 

The Government high -power station at Rugby in the 
process of erection. Workmen are here seen unloading 

a 4 -ton transformer. 

428 

www.americanradiohistory.com



May, 19:S MODERN WIRELESS 

e U_- . T T to : v 8 
a 

e By STANLEY G. RATTEE, .N.I,R,E,, 
e 

hi 

Staff Editor. 
e e et;J ) 

e ! ! This interesting article explains in a simple manner how you e e .; ,, may incorporate a power valve in your existing receiver in order e 
e `t to improve the purity of signals. e 
e egeseeeeeeeeeeeeeeee e eezeeeeeeeeeeeeeeeeeeeeeeeee 
e e 
e e 
e 
e e 
e 

.. e 
65 ' 

`" 

eStill another type which may' be 
-t' 

It 

t 
' e e e 

3 

chosen is the D:F.A.2,. which is 
used with a 4 -volt accumulator, the 
filament current being 25 ampere 
with an anode potential of .8o-ioo 

A popular type of small 63 volts. 
power v a l v the ED For low -frequency amplification 

B. f. H. B4, - work, that is distortionless amplifi- 

THOUGH some little time 
ago it was practically 
beyond the average experi- 

tnenter to use power valves for 
purposes of low -frequency amplifi- 
cation for reasons of- cost, there are 
t 3 -day a number of small power 
valves which may be used at little 
above the running costs of an 
ordinary general purposes valve. 

Whereas in the past the price 
of a power valve was somewhat 
prohibitive, the present cost of a 
valve for the same work is 
much more reasonable. Further, 
v, hereas the old power valves 
were somewhat greedy jn their f lament consumption, taking in 
same cases over one ampere, with 
an anode potential of two to three 
hundred volts, the present-day 
valves for power amplification pur- 
poses require an anode potential of 
nothing higher than 12o volts, and 
consume certainly not more than 
half an ampere ; in the majority of 
cases a quarter of an ampere is 
nearer the figure. 

Suitable Valves 
Such valves as those referred to 

are, among others, the B.T.H. B.4, 
which requires a 6 -volt accumu- 
lator, consumes 25 ampere, and 
works with an anode potential of 
loo -i20 volts; another valve of 
this type which works under pre- 
cisely the same conditions is the 
Marconi - Osram D.E:5. Other 
valves which may be chosen to do 
the same -work are the Mullard 
D.F.A.o, which requires a 4 -volt 
accumulator, consumes .35 ampere, 
a.ad works with an anode potential 
of 8o -zoo volts, and the D.F.A.z, 
which works from a 6 -volt accume- 
lator, the filament current being 
2 with 8o-ioo volts on the plate. 

Where a Single Tapping is 
Employed 

In all probabilitymany readers 
of IVIonERN WIRELESS are in posses - 
sion of receivers, either purchased 
or h, constructed, incorporating 
low -frequency amplification, which 
by virtue of their . construction do cation for loud -speaker work, the not permit the successful use of a ívße.'vá,£263,£6 'i26eeeeee,66366) power valve is without doubt the power valve even though it may be best. desired to do so. 

Construction In the case of the, ordinary re- 
ceiver, which is so made that there As to construction, the main are Just two H.T. terminals, that is difference between a power valve one H.T. positive and one H.T. 

. and a valve of the ordinary type is negative, if a power valve is inserted that in general the former is larger in the last valve socket with the in every detail. 
- ordinary value of H.T. voltage, Since a valve of this type has to signals will be perhaps weaker, deal only with low -frequency certainly not very much louder, currents, the question ,of inter- than when using an ordinary valve. electrode capacity need not be very If, on the other hand, the H.T. seriously considered, with the result voltage is increased to the figure that both the plate and grid can be advocated by the makers of the large ; and ïf we examine the power valve chosen, then results 

E 

Fig. 1.-A common form of four -valve circuit with only one H.T. tapping. 

majority of power valves we shall will become distorted and poor for find that the plates arequite large the following reasons. compared -,with those of the ordinary 
type of valve, whilst their shape is Increased H.T. Voltage Essential 
usually oval. It will be further Suppose, for instance, the circuit observed that the grid is more open of the receiver is that given in than usual. Another point of Fig. z, which is a very common difference in the construction of a form of four -valve circuit, come power valve is that the filament is prising a transformer -coupled high - much longer than is the case with frequency valve, a detector, fol - valves of the ordinary type, lowed by two transformer -coupled 
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Fig. 2.-How to adapt 

A B -Mr. TE.PN/NAGS Of JET, 

Bfr EXTRA H.T. BATTERY.. 

a set in order to apply extra H.T. to 
the last valve. 

low -frequency valves. In such .a 
case as this the H.T. voltage used 
will be anything between 6o and 
75 volts, which when applied to 
the plate of a power valve will re- 
sult in very little improvement 
when compared with the former 
results. If, however, we choose to 
increase the H.T. voltage to the 
value advocated by the makers of 
the valve, it will be seen from the 
circuit diagram that the increased 
value of H.T. will apply not only to 
the last note -magnifier but also to 
all the other valves, which results in 
their being operated at a wrong 
position upon their characteristic 
curves. 

With the increasing number of 
small -power valves on the market 
and their economical demands in 
filament current and H.T. voltage, 
the use of .such valves is becoming 
more popular every day, and for 
that reason some hints upon how to 
use them in the circumstances given 
above, and how to operate them for 
the best results will be given. 

Extra H.T. 
In the case of the Fig. r arrange- 

ment with the H.T. terminals 
limited to two, the simplest method 
to adopt for adding the extra H.T. 
voltage required for the successful 
operation of the circuit with a 
power valve in the last stage is to 
acid the extra H.T. battery in 
series with the loud -speaker in the 
manner advocated by the present 
writer in the March issue of The 
Wireless Constructor. In this 
method the procedure is, instead of 
connecting the loud -speaker directly 
to the telephone terminals òf the 
receiver, the negative lead of the 
loud -speaker is connected to the 
negative telephone terminal, and 
the negative of the battery to the 
positive teleph ne terminal. The 
positive lead offhe loud -speaker is 

then connected to the positive 
terminal of the extra battery. The 
positive lead of the loud -speaker is 
usually marked with a red cotton 
stripe. 

Employing this arrangement re- 
sults in the H.T. voltage applied 
to the first three valves remaining 
the same as in Fig. i, whilst in the 
case of the last valve the H.T. 

TEL 

Fig. 3.-Two H.T. batteries 
may be used in series if 
desired, when the connec- 
tions should be as above. 

voltage is the voltage applied to the 
first three valves plus the voltage 
of the added battery, as shown in 
the theoretical arrangement' of 
Fig. 2. It must be remembered 
when using this arrangement that 
an extra condenser of about 2µF 
should be used across the 
batteries, as shown in dotted lines 
in the same figure. 

Grid Bias 
If we examine the characteristic 

curve of a power valve, we shall 
find that the curve possesses a long 
straight portion, and it is upon this 
straight portion that the valve 
should be worked. This brings 
us to the question of grid bias. 

In the circuit arrangement illus- 
trated in Fig. i, before grid bias 
can be added it is necessary to 
break the connection between the 

May, 1925 

secondary winding of the second 
low -frequency transformer and the 
low-tension negative, these two 
respective points being taken to 
two terminals which should be 
added to the set, that terminal - 

which goes to the L.T. negative 
being marked positive and the 
other being marked negative. 

As the purpose of the power valve 
is purely one of distortionless 
amplification, it is desirable that 
we work upon the long straight 
portion of its curve to the left or 
negative side of the zero ordinate, 
and since this valve will in the 
majority of cases have fairly large 
voltage variations to deal with it is 
best to work near to the mid -point 
of this straight portion of the 
curve, and s0 adjust the values of 
H.T. ' and grid bias that the 
voltage swings always cc me between 
the points P and Q in Fig. 4. 

If we examine the curves shown 
in Fig. 4, which are actually 
imaginary ones drawn for explana- 
tory purposes, we shall see that the 
higher the voltage we apply to the 

- anode, the more does the curve 
move to tile left of the zero line, 
which incidentally brings our 
operating point nearer to the top 
bend of the curve, which we do not 
desire. 

Reducing Plate Current 
Using izo volts on the plate of 

our power valve, we now connect 
4 volts across the grid battery 
terminals, and an examination of 
Fig. 4 will show that by so doing we 
have moved the operating point a 
little down the straight portion of 
the curve ; by connecting 3 volts 
across the grid battery terminals 

"we shall move even lower down the 
curve, and so on until we find that 
with a certain voltage value across 
the grid battery terminals we obtain 
the best results. 

Users of power valves should 
endeavour to keep the value of the 
grid battery voltage across the two 
terminals as high as is possible 
without weakening signals, as by 

/2o rarrs 
ON THE PLATE 

e 

65ß-32-/ 0 
Mrs ram 

/00 HILTS 
011 THE PLATE 

Fig. 4.-Two imaginary charac- 
teristic curves of a valve. 
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GECoPHONE 
LOUD SPEAKERS 

9, 
1 

TO obtain the maximum enjoyment from broadcasting during the summer months, a GECOPHONE Loud Speaker is essential. 
For perfect reproduction the GECOPHONE Loud Speaker stands supreme. Music-both vocal and instrumental --is reproduced with such naturalness as to satisfy the most discriminating music -lover. 
Musical Picnics, Tennis Parties, delightful Alfresco Dances-. are some of the pleasures assured to users of GECOPHONE Loud Speakers during the coming months. 
But be sure and get a GECOPHON_E, in justice to your set.. GECOPHONE Loud Speakers are as near perfection as specialised knowledge, experience and exceptional manu- facturing facilities can make them. 

SOLD BY GECOPHONE SERVICE DEPOTS, WIRELESS DEALERS, STORES. ETC. (Manufacturers and Wholesale only) 

THE GENERAL ELECTRIC CO., LTD, Head Office : Magnet House, Kingsway, London, W.C.2. 

In replying to advertisers, use Order Form enclosed. 
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Brän 
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es 
Th e names to kizow m PacCio 

All Brandes products carry 
our official money - back 
guarantee, enabling you to 
return them within 10 days 
if dissatisfied. This really 
constitutes a free trial. 
Brit. Manuf. (B. C. Stamp) 

BRANDES LIMITED, 
296, Regent Street, W 
Works : Slough, Bucks. 
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e. if i i t i i S?E i ti. i i i 
. 
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Tone 

feature, 

roadcast 

o 
claim claim his fervid interest. There he sits, with a finger 

in the bowl of a half-filled and forgotten pipe, oblivious to our 

entreaties. 

As soon as we are able to penetrate his intense interest, perhaps 

he will Má 
Matched Tone 

Table -Talker 
servesand usthe all. Ask 

rich 
yourtones Deá 

will 
for 

the room. 
Brandes. 
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so doing they will reduce the plate 
current and so prolong the life of 
the H.T. battery. 

Characteristic curves of the valve 
chosen will usually be found within 
the wrapper of the valve, and in 
those cases where they are not 
supplied manufacturers should be 
asked for them. By a careful 
examination of these the best value 
of grid bias for different anode 
voltages will be found by reading 
along the bottom line of grid -volts 
values as was done with the 
imaginary curves given in Fig. 4. 

Practical Application 
Thoug'i these remarks relative 

to the adding of terminals are 
applied to the four -valve circuit 
illustrated, they apply to any 
circuit incorporating one or more 
transformer -coupled low -frequency 
stages, whether the detector be 
preceded by high -frequency stages 

this done, increase the value of the 
extra H.T. battery until its value 

plus the voltage of 
the usual battery 
gives a total 
voltage ,of, sav, 
12o, leaving the 
adjustment of the 
usual H.T. battery 
at its normal 
value of about 6o 
volts, and increase 
the value of grid - 
bias by moving the 
negative plug to 
the 3-1 olts tap- 
ping, then to 4' 
volts, and so on 

The Marconi- until the very best 
Osram D. E.5 result is obtained. 

Valve. If the voltage is 
too high then 

signals will become weak and 
impure.. 

In the case of some receivers it 

in Fig. 5 -'In -these circumstances 
the' arrangement of connecting the 
grid battery is the same as pre- 
viously explained, whereas the' 
manner of making the H.T. con- 
nections is as follows : 

The H.T. negative of the battery 
is connected to the H.T. negative 
of the set, whilst the- H.T. -1- 

terminal, which usually supplies 
the anode potentials tcy- all the 
valves, exclusive of the last, is con-, 
netted to the socket in the H.T. 
battery, which gives a value of 
about 6o volts. The H.T. -I- 2 ter- 
minal which applies potential to 
the anode of the last valve should be 
connected so as to give a potential 
of 1oo-12o volts. 

When using power valves, care- 
ful experimenting in the values of 
H.T. and grid voltages is the key 
to success for pure and distortionless 
amplification, though it must, of 

Fig. 5.-A four -valve circuit incorpc rating two H.T. positive terminals. 

or not, or whether the detector 
used is a crystal, the exceptions in 
so far as the connections described 
are concerned being certain reflex 
circuits. wherein the last valve 
forms part of the feed-back arrange- 
ment, when special facilities must 
be provided. The best method 
whereby to learn how to use a 
power valve in the circumstances 
under discussion is probably a 
practical application, and assuming 
that the extra H.T. battery has 
been added as suggested and the 
grid battery terminals fitted, we 
will insert a power valve in the last 
valve socket, connect the positive 
grid battery terminal to the positive 
socket of a q -volt grid battery, pro- 
curable from most wireless shops, 
and the negative terminal to the 
next socket. With the set tuned to a 
station which can he received with 
good volume, light the valves and 
tune the set to give the loudest 
results consistent with purity. With 

will be found that the arrangement 
of H.T. terminals is such that it is 
not necessary to add an extra 
battery in series with the loud- 
speaker, in that two H.T. positive 
terminals are provided as indicated 

GRID FOR CONTPOLUNG 
ELECTRON STREAM 
EACH RNA WELDED 
TO :LFPDRT 

GRID SUP 

FILAMENT OR 
CATHODE! -I FOR 
PROYICING 
ELECTRONS 

SPECIAL AIaTICJR 
LEAD, AG IN WIRE 

FOUR EAF CONTACT 
PINS 

PLATE OR ANODE IAI 
FOR COLLECTING 

- ELECTRONS 

NATE SUPPORFS 

----FILAMENT 
SUPPORT 

GLASS PENC$ 

CAP CF SPECIAL 
INSULATON MATERIAL 
WITH NICKEL- PLATEO 

CASING 

Constructional details of a 
well-known type of power 

valve. 

course, be remembered that the 
input applied to the grid or grids 
of the low -frequency valve or valves 
as the case maybe must of necessity 
be distortionless to start with. 

Conclusion 
Though the circuits illustrated 

show the more common form of 
low -frequency amplification, that is 
to say by means of iron core trans- 
former coupling, the suggesticns 
given also hold good for resistance 
coupling in so far as -the last stage is 
concerned ; and though this article 
does not pretend to give a theoretical 
explanation of how a power valve 
should be used, it will nevertheless 
be of considerable assistance to 
those readers who wish to add a 
power stage to either an existing 
receiver lacking the requirements 
for its use or else to a receiver 
already possessing separate high- 
tension positive and grid battery 
terminals for its inclusion. 
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A Novel Three -Valve Receiver 
By C. P. ALLINSON. 

Mounted only on a 
and wire up. The 

May, 1925 

baseboard, this receiver took but a few minutes over three hours to construct 

uncommon circuit employed gives simple control and good selectivity, and will 

certainly interest the more advanc d exp.'rinenter. 

FOR some time the writer has 
had under consideration 
the question as to whether 

it was not possible in some way 
to simplify the control of reaction. 
Take, for instance, a receiver using 
a three coil holder with either 
tuned or semi-aperiodic aerial, 
tuned secondary and magnetic 
reaction. The circuit is that 
shown in Fig: is The first point 
that is noticed when .operating 
this receiver is that ¡when the 
coupling of the aerial coil L1 is 
altered with respect to the second- 
ary I,,, it is necessary , tó re- 
adjust the coupling of the reaction 
coil L3 in order to keep the set 
in the same reactive state. By 
this is meant, that if with ,the set 
just off the oscillating point the 
aerial coupling is tightened, the 
reaction coupling must also be 
tightened in order to keep the 
set just on this point and vice versa. 
Further, as the value of the 
secondary condenser C, is increased, 
the reaction demand usually 
becomes greater, and so the 
reception of distant transmissions 
becomes somewhat a matter pf 

skill, for every alteration of one 
of the variables calls for a re- 
adjustment of the. others. 

Further Reaction Effects 
Returning to the first point 

referred to above, it occurred to 
the writer that if the aerial and 

L 

E 

Fig. 1. A conventional loose - 
coupled receiver which may be 

tricky to operate. 

reaction coils could be combined 
so- that loosening the aerial coupling 
also reduced the reaction, a circuit 
would result' in which these two 

adjustments would to a certain ' 

extent compensate each -other of 
balance each other out. 

Another paint that was noticed 
was that if when receiving a 
distant station with the aerial 
coil not in tune, this latter was 
brought into resonance, reaction 
coupling had to be tightened, 
while if it was detuned still further 
less reaction was required to keep 
the set just off the oscillation 
point. Therefore with a circuit 
in which the same coil functioned 
both as aerial and reaction coupling 
a certain size might be found 
which though in tune at the lower 
readings of -the secondary tuning 
condenser would gradually become 
detuned as the secondary condenser 
was increased, and so the increased 
reaction demand occasioned by 
increasing the value of the 
secondary condenser would also 
he balanced out. 

The Circuit 
The circuit finally evolved was 

that shown in Fig. 2, which shows 
the inclusion of two stages . of 
low -frequency amplification. 
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LISSENIUM 

SeparatingChelmsfordRadio-Parisand I 

Receiving Radio -Paris without interference from the high 
power station at Chelmsford has previously been very diffi- 
cult at any position within about 75 miles of Chelmsford. 
The high power used by the British Station has necessitated 
the use of a loose -coupled circuit, or other selective device, 

with the attendant difficulties of operation. 

LISSENAGON 
"X" COILS 

NQ. 250 . . . 9/9 
NQ. 50 . . . 6/ - 
No. 60 . . . 6/4 
No. 75...6/4 
LISSEN 
LIMITED 

20-29, WOODGER ROAD, GOLD - 
HAWK ROAD, SHEPHERD'S 

BUSH, LONDON, W.12. 

Telephones: Riverside 3380, 3381, 
3382, 1072, 

Telegrams "Lissenium, London," 

BY means of the new LISSENAGON " X " COIL No. 25o, the necessary 
selectivity can be obtained without any addition to the existing 
tuning arrangements of the receiver. A very, selective circuit is 

' obtained by using a LISSENAGON " X " COIL No. 25o in the anode 
circuit of the H.F. valve. Any tuned anode circuit can be altered in a few 
moments by removing the wire connecting the plate of the H.F. valve to the 
anode coil, inserting the " X " Coil and connecting the plate of the H.F. valve 
to one of the tapping points on the " X "Coil. The connection from one side 
of the anode coil to the grid condenser of the next valve remains unaltered, 
whilst the other side of the coil is still connected to H.T. Positive. It should 
be noted that the latter connection should be to the socket of the LISSEN- 
AGON " X " COIL, and the connection from the plate of the H.F. valve should 
be tried on each of the two terminals to prove which gives best results. The 
tuning condenser remains across the whole of the coil and tuning is carried out 
as usual. 

The LISSENAGON " X " COIL can also be used as an aperiodic aerial coil, 
and in cases where interference is exceptionally heavy a LISSENAGON 
" X " COIL can be used in both aerial and anode circuits. For use as an 
aperiodic aerial coil it is only necessary to plug the coil into the aerial coil 
holder and connect the aerial to one of the terminals on the side of the coil 
mount. Note that the socket of the coil should be connected to earth. 

In addition to the No. 25o,LISSENAGON " X " COIL, we are also making 
LISSENAGON." X " COILS Nos: 5o, 6o and 75. Used as described above, 
they give a great degree of selectivity, stability and smoothness of reaction 
control on the broadcast. band of' wavelengths. The LISSENAGON " X " 
COIL No. 6o covers the 300 to 600 metre band of wavelengths, but the No. 50 
" X " Coil is recommended for the lower band of wavelengths, and the No. 75 for the higher wavelengths. 

ASK FOR LISSENAGON COILS -THE 
COILS WHICH INTENSIFY TUNING 

Send for Text Book of Lissen Parts-free to readers of "Modern Wireless" 

in replying to advertisers, use Order Forni enclosed. 4i5 
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A BRITISH BATTLE CRUISER 

Loud Speaking Telephone Apparatus manufactured by 
THE HOUSE OF GRAHAM is used throughout the 
t;ritish Navy and adopted by many foreign Governments, 
rs also by leading Shipping Companies in all quarters of 
the Globe. 

With over thirty years' pre-eminence in every field of Loul 
Speaker application, the utility, technical efficiency, and 
reliability of GRAHAM instruments are conclusively 
demolstrated. 
Just as the most exacting requirements of Naval and Maritime 
experts have been adequately met by production to meticulously 
accurate standards, so the present-day needs of Radio reception 
have been fully satisfied in the evolution of the AIVIPLION Loud 
Speaker. 

À product or The House or Grahrnn AMPLION 
shown is the 

Many patented and theretore exclusive features contribute to the STANDARD 
superlative qualities of the AMPLION, recognised as the World's ".l}ragon 
Standard Wireless Loud Speaker, and acknowledged.as synonymous Model AR 19 
with " Better Radio Reproduction." at 

{S:5 :o. 

May, 1925 

Obtainable from AMPLION STOCKISTS 
and Wireless Dealers everywhere. 

Patentees and Manufacturers: 

ALFRED GRAHAM & CO. (E. A. GRAHAM), 
St. Andrew's Works, Crofton Park, London, S.E.4. 

Demonstrations gl.:dly given during broadcasting hours at: -- 

West Eed Showrooms- - - - - - 23-28, Savile Row, W.1 
Suburban ,Showrooms - - - 79 82, High Street, Clapham, S.W.4 

A. 
Typical Graham 
Loud Speaking' 
Naval Telephone 
as fitted on board 
ships s¡ the 

Royal Navy. 

AMftIOÑ 
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The aerial -cum -reaction coil and 
is untuned, L2 the secondary coil 
is tuned by a 0005µF variable 
condenser. This is of the square 
law type and might with advantage 
incorporate a vernier, as tuning 
was found to be exceedingly sharp. 
The usual values for grid condenser 
and grid leak were_ found satis- 
factory, and these are connected 
in the conventional manner. The 
anode of the detector valve, how- 
ever, is connected to the aerial 
side of L,, the earth side of this 
coil being connected to O.P.' of 
the intervalve transformer. After 
this the circuit is that of a conven- 
tional -two stage amplifier and needs 
no further comment. 

A Novel Feature 
An examination of the photo- 

graphs shors that the usual ebonite 
panel has been done away with, 
two small pieces only being used 
on which to mount the tuning 
condenser, aerial earth terininals, 
filament resistances, 'phone jack, 
and H.T. and loud speaker ter- 
minals. These pieces of ebonite 
will probably be found lying " 

about in the scrap box, and 
even if there are no súitable 
pieces handy the outlay involved 
is negligible. A small refinement 
that was found of great value 
was the use of a 'phone jack, for 
by this means a transmission 
may be tuned in on the head- 
phones, and on withdrawing the 

MODERN WIRELESS 

Fig. 2.-This theoretical circuit shows how a jack is used to control the two L.F. valves. 

plug the two stages of L.F. ampli- 
fication are automatically switched 
into circuit, the loudspeaker already 
being connected. 

Components 
The following components will 

be required, the actual makers' 
names being given for the informa- 
tion of those . who desire exactly 
to make a copy of the receiver 
as constructed by the writer, but 
it is understood of course that as 
long as first-class components by 
makers of known repute are used, 
the use of the actual ones given is 

not indispensable to the functioning 
of the receiver. 

You will need 
x 2 -coil holder, type ..1 (Burne- 

Jones). 
x, .0005 µF square law variable 

condenser (Jackson Bros.) 
I .0003µF fixed condenser and 
r 2-megohm grid leak (Dubilier). 
r-oor /IF fixed condenser (Peter 

Curtis). 
3 Base mounting valve holders. 

Anti -phonics have been used, 
but if valves are employed that 
are known not to be microphonic 

The above photograph shows the economy in ebonite effected in the `. of the receiver. Used in conjunction with Fig. 4, wiring up should be an 
construction 
easy matter. 
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DETECTOR L. F. VALVES 

Fig. 3.-This drawing shows the dimensions of the small panels used and the positions 
at which they are fixed to the baseboard. 

other makes can be used (Burn - 
dept, Ltd.). 

2 Filament resistances. The 3e 
should be suited to the valves 
it is intended to use; for 
bright emitters 6 ohms is a 
usual value, for dull emitters 3o. 
Those used were actually 33 
ohms (Rothermel). 

r Double contact filament control 
jack (G.R.C.). 

I Telephone plug (G.R.C.). 
z Eureka Concert Grand I,.F. 

transformer and 
z znd stage Eureka L.F. trans- 

former (Portable Utilities). 
I Grid battery, tapped /¡ volts 

(Ever -Ready). 
z Piece of ebonite approximately 

4+ in. by 3j in. by in. 
z Piece of ebonite approxi- 

mately 6i in. by 4 in. by in. 

z Wooden base board 14 in. by 
81 in. by 1. in. 

7 Nickel plated terminals. 
I Se Lof Radio Press panel transfers. 
3 Clix or wander plugs, 4 spade 

tags, some rubber flex and 
.square tinned copper wire, 16 
gauge hard drawn for connecting 
up, and a few ' in. No. 3 wood 
screws. 

Making the Set 
The construction of this receiver 

is not only a simple straight- 
forward matter, but also a quick 
one, owing to the disposition of 
parts and the fact that it is laid 
out on a baseboard without 
any ebonite panel. Another 
advantage of the form of con- 
struction used is, that if the 
constructor wishes to strip the 

A useful photograph which illustrates the simple arrangement 
of the components on the baseboard. 

receiver down and use the parts 
in another set, it can be done very 
easily and quickly, and further ,b9 
is not left with a large piece of 
ebonite full of holes. 

Mounting Components 
The first thing to do is to mount 

the tuning condenser and aerial 
and earth terminals on the smaller 
piece of ebonite which must be free 
from surface Ieakage. If the con- 
structor is at all doubtful Iet him 
remove the surface first with No. O 
glasspaper, rubbing both sides 
down carefully. In the latter case 
the transfers should be affixed 
before the original black finish 
cd the panel is restored by wiping 
it over with a slightly oily rag. 
Next the filament resistances, 
terminals and jack are mounted 
on the other piece of ebonite, 
and both are fixed to the base- 
board a t the positions shown in Figs. 
3 and 4. These drawings are exactly 
to scale and the dimensions will 
enable the lay-out to be followed 
exactly in mounting the other 
components on the baseboard. 
Little or no difflulty should be 
experienced in soldering the 
various connections. Permanent 
leads have been connected for the 
L.T. battery; these have. spade 
tags on their ends. The two 
flexible leads to the moving coil - 
holder also have spade tags soldered 
on so that the connections to the 
aerial -reaction coil may be re- 
versed if necessary. 

Hand Capacity 
The run of the lead from the 

earth terminal to the jack shbidd 
be carefully copied as this helps 
materially in eliminating hand 
capacity effects when tuning in. 
In case the connections td the 
jack should give rise to any 
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SQUARE LAW 

These Condensers banish all tuning troulles. The wave. length curve is a straight line, i.e., the wave -length is 
directly proportional to the number of degrees through 
which the knob is turned. This gives much greater ease 
of tuning, a fact readily appreciated by any radioist. 
The end plates are of reinforced insulating material, and the 
vanes are of brass. Made in three capacities, either with or with- 
out Vernier attachment. A small knob contro'.s the latter in- 
dependently of the other vanes. 
Sterling Square Law Condensers are unrivalled for use in 
receiving sets and are specially recommended for use in the con- 
struction of wave -meters and other radio measuring instruments. 
Compare them at your dealer's and note their accuracy and finish. 

Panel Types 
W th Vernier Adjustment Without Vernier Adjustment 

(as illustrate/) 
No. Capacity Price No. Capacity Price 

P.2724 '00025 mfd. £ 1 3 0 R.2729 '00025 mfd. £ 1 O 0 
R.2725 '0005 mfd. £ 1 5 6 R.2730 '0005 mfd. £ 1 2 6 
R.2726 '001 mfd. £ 1 10 6 R.2731 'COI mfd. £ 1 7 6 

For Tuning H.F. Amplifying Circuits 
No. Capacity Price 

R.2740 '00025 mfd. (each unit) For two stages - £1 7 6 
R.2743 '00025 mfd. (each unit) For three stages - £ 1 15 0 

Enclosed Type in Metal. Case 
Specially recommended for experimenters or laboratory use. Rigidly mounted 
on a heavy cast aluminium plate, in which special provision has been made for 
the insulation of the fixed vanes. The moving vanes are electrically connected 
to the metal casing, which thus forms an adequate screen. 
A fine index, secured to the spindle, works over an accurately engraved ivorine 
dial, and thus enables exact readings to be taken. Two ebonite shrouded ter- 
minals are provided. N.P.L. Certificate will be supplied at extra cost if desired. 

With Vernier Adjustment. Without Vernier Adjustment. 
No. Capa ity Price No. Capacity Price 

R 2733 '00025 mfd. £2 2 6 R.2737 '00025 mfd. £ 1 19 6 
R.2734 '0005 mfd. £2 5 0 R.2738 '0005 mfd. £2 2 0 
R.2735 '001 mfd. £2 10 0 R.2739 '001 mfd. £2 7 0 

Your Radio Dealer can supply 

Alai. of STERLING TELEPHONE & ELECTRIC CO., LTD. Manufacturers of Telephones and Radio Apparatus, etc. 210-212, TOTTENHAM COURT ROAD, LONDON, W.I. WORKS : DAGENHAM, ESSEX. 

In replying to advertisers, use Order Form enclosed. 
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.Do Inis %r increased 

tuìne and Y1arfty 

UST take out your last L.F. stage valve and insert a 
Mullard D.F.A. MASTER VALVE. You will be 
delighted with the immediate increase in volume and 

clarity from your loud speaker. The special construction of 
these Master Valves gives powerful and pure amplification 
and yet requires LESS current than your present valves. 

If you use a 4 -volt accumulator, 
ASK FOR A MULLARD D.F.A.O (35 amp.), Price 26/ - 

If you use a 6 -volt accumulator, 
ASK FOR A MULLARD D.F.A.1 (2 amp.), Price 39/ - 

If you use dry cells (6 volts), 

ASK FOR MULLARD D.F.A.3 ('06 amp.), Price 32' - 
Leaflet V.R. 23 gives full technical information. 

Mullard 
THE MASTER 4) VALVE 

Advt.-The Mullard Radio Valve Co., Ltd. (MM.), Nightingale Works, Balham, S.W. 12. 

In reilying to advertisers, use Order Form en:lnsed. 
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difficulties, Fig. 5 shows an enlarged 
view of this component with the 
points to which the leads go clearly 
marked. The ndmbers on the con-' 
tacts correspond with, those shown 
in the wiring çliagrani. A full size 
blue print of this wiring diagram 
(No. 113) may be obtained ,from 
our Sates Department for is. 6d. 
post free and will be found of great 
help in following the ssheme of 
connections employed. 

Testing Out 
Having checked Over the wiring 

the set may now be connected up. 
Place the filament resistances in 
the off position, insert a No. 35 or 50 
coil into the aerial socket, a 5o or 
75 into the secondary and connect 
the L.T. battery. Place the valves 
in the three holders and turn 
thcm up to the correct bii,htness 
by means of the filament resistances. 
Now place the 'phone plug in 

the jack and the last 
. two .valves 

should go out. If all is well 
connect the H.T. leads and the 
loudspeaker leads to their respective 
terminals, the valves having been 
turned off first. A suitable value 
of H.T. for the detector valve 
is .20-40 volts and for the two 
L.F. valves 80-120 will be correct 
according to the type of valves used. 
The three Clix should be plugged 
into their sockets in the grid 
battery, using a common bias 
potential to begin with of about 
3 volts. With the 'phones plugged 
in and LI well away from L2, 
turn up the detector valve to the 
correct working temperature. 'Now 
tighten the coupling between the 
two coils whereupon the set should 
go into oscillation. If this does 
not occur the leads to the moving 
coil -holder should be reversed. 
It is important that this test be 
carried out with the aerial and 

MODERN WIRELESS 
.earth leads disconnected for it 
will be found that with these 
connected to. the set . it can 
sometimes be made to oscillate 
even with the moving coillconnected 
the wrong way round. 

A Warning 

The aerial and earth leads should 
now be. connected and a very 
important warning must be noted 
here. If the reader has any sysiem 
in which one side of the L.T. 
battery is earthed, 'this earth lead 
must be -broken, otherwise ' the- 
H.T. circuit will Le completed 
through the earth, and will not apply 
any' P,D. to the plate* of the first 
valve. Not only will a heavy 
current be taken from the H.T. 
battery but the sudden "make " 
may cause a large surge in the 
windings of the first L.F. trans- 
former, The L.T. battery should 
therefore be carefully insulated. 

Fig. 4.- The chief feature of this wiring diagram is 'ts simplicity. The rumbers on t: -.e jack contacts correspond with those shown in Fig. 5. (Blue Print No. 113). 
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Operating Notes 

With the aerial coil at about 
3o degrees from the secondary, 
the Iocal station may be tuned 
in. Searching for other trans- 
missions will be found a curious 
business at first for the receiver 
is quite- different to handle from 
any other. In some cases it any 
be found that it is necessary to 
tighten the aerial -reaction coupling 
in receiving other stations, and it 
may be found in mast cases that 
there is one position of the tuning 
condenser at which the set oscillates 
least, either side of this less 
reaction being required. With 
fairly tight coupling between the 
two coils it will ho found that 
variations in coupling will affect 
the tuning much more than when 
the coupling is loose, and in general 
it will be found that best results' 
are obtained with very loose 
coupling, depending on the makes 
of coils employed. Tuning will 
be found to be fine as the receiver 
is rather selective. 

The sizes and relationship in 
size of the two coils is not very 
critical, but different coils should 
be tried out to see which give the 
maximum selectivity and ease of 
reaction control. On the writer's 
aerial a No. 25 or Gambrell " A " 
in the aerial gave excellent results 
being markedly more selective than 
a larger size coil. Different valves 
should also be tried out as detector, 
as with some it may be found that 
there is a certain amount of " back- 
lash " which makes. it difficult to 
get the best results. If difficulty 
is experienced in making the set 
oscillate it may be necessary to 
increase the H.T. voltage applied 
to the anode of the detector -valve,. 
and if this still fails to produce 
the desired result a small fixed 
condenser may be placed in series 
with the aerial, as the failure to 
get the set to oscillate may be 
due to excessive damping. The 
value of this condenser may be 
.0003 µF or even .000i µF as is 
used for C.A.T. (constant aerial 
tuning). Further reaction control 
may be obtained by means of the 
filament resistance. 

Short Wave Work 

The receiver can be used very suc- 
cessfully for short wave reception. 
In this case it may be necessary 
to use an aerial detuning coil 
or a small series condenser before 
it is possible to get the set to 
oscillate ; the coil may consist of 
about 3o turns of IS S.W.G. d.c.c. 
copper wire wound on a former 
3 in. in' diameter and a simple 

means of making the series con- 
denser is to take a length of 
twisted flex, one wire of which is 
connected to the aerial and the 
other to the aerial terminal of the 
set. This gives very IittIe diminu- 
tion of signal strength, and the use 
either of the detuning coil or con- 
denser throws the aerial out of tune 

Fig. 5. 
helpful 

70RES=' 

i 
7ÓE,O.P.BC,j 

This sketch will prove 
in connecting up the 

jack. 

and the receiver will oscillate 
freely over the whole wave band 
covered by the tuning condenser. 
In the writer's case loudest signals - 
were obtained by raising the prate 
voltage of the detector to the 
value necessary to get the set to 
oscillate and not using the detuning 
coil or series condenser. 

L.F. Oscillation 
Should there be any tendency for 

a high pitched whistling noise 
to develop when both stages of 
L.F. are swathed in the two 
cores of the transformers should be 
connected together and to earth. 

When used on the broadcast 

wavelengths care should be taken 
not to let this set oscillate as it is 
a rather powerful radiator and 
nearby listeners may be seriously 
interfered with. 

The writer would be very pleased 
to receive reports from readers who 
make up this set, so as to obtain 
some idea of its performance and 
range under differing conditions. 

Test Report 
The receiver was tested out 

thoroughly on an aerial about 
6 miles N.W. of 2LO, the aerial 
being a short one badly screened 
and situated in a locality not noted 
for good reception conditions. 
Results varied of course on different 
nights but those given will give 
an idea of what this receiver is 
capable. There was little difference 
in signal strength using either a 
5o or 75 coil in the secondary ; 

what there was, was in favour of 
the larger coil. Further to the 
results obtained on the broadcast 
wavelengths the following American 
amateurs were received on the 
loudspeaker during a half hour's 
test made on , the short waves :- 
'BD, 3HJ, 2130, 'CM, rAM., and 
2BRC. KDKA was received at 
medium strength in the loud speaker, 
and WGY was also found on the 
4o -metre wave but was very faint 
and swinging badly, sometimes 
fading out completely. 

Name of Station. Condenser in degrees. 
With 5o coil. With 75 coil. Results. 

Unidentified 

French station 
Cardiff 
2LO London 

Manchester 

Bournemouth 

Unidentified 

Newcastle 

German station 

Glasgow 

Belfast 
FPTT 

Birmingham 
Aberdeen 

65 

70 
8o 

Ios 

I2I 

I25 

133 

140 
147 

32 

40 
44 

50 

55 

61 

64 

68 

75 
So 

89. 

95 

Fair loudspeaker. 
Good loudspeaker. 
Full loudspeaking. 
Good loudspeaker. 
Strong in 'phones. 
Loudspeaker slightly 

overloaded. 
Fair loudspeaking, strong 

interference from 2LO. 
Good in 'phones, but 

badly interfered with 
by 2LO. 

Fair loudspeaker strength; 
a little interference 
from 2LO. 

Full loudspeaking, 2L0 
just audible in back- 
ground. 

Medium loudspeaker 
strength. 

Fading badly ; sometimes 
fair loudspeaker. 

Medium loudspeaker. 
Weak loudspeaker, 

strong- in 'phones. 
Medium loudspeaker. 
Fair in 'phones. 

442 

www.americanradiohistory.com



may, 1,25 

111IIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllllllllllllllllllllilllllilllllllillllllllllilllllllllllllllllltlllllllllll 

A GILT EDGED SECURITY 
111111111111111111111111111111111111 

jnlluulllm 

111111111111111111111111111111111111111111. 
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-a Pioneer Product 

Price 10/6 
The standard turn 
ratio is 5-1, which is 
advised for the first 
stage. Lower ratios 
for succeeding stages 
are obtainable ; 3-1 
for the second is 
strongly approved. 
Effectively shrouded 
against electrical 

interaction. 

We have considerable satisfaction in review- 
ing the period during which Radio has become 
a popular science. As the pioneer manu- 
facturers-the first makers of L.F. Trans- 
formers to back our product with an 
unconditional guarantee-we feel immensely 
proud to take count of the many, many 

-thousands of Famous Formo L.F. Trans- 
formers which are in daily use. 

We have characterised the purchase of some 
types of L.F. Transformers as being a great 
adventure. It can be speculative or other- 
wise. . . 

Successful transformer manufacture-and 
truly successful is the Famous Formo-is 
made up of tireless research and fearless 
originality combined with an untiring capacity 
to make improvements upon what hitherto 
was considered faultless. 

And this reveals the combined effort 
exemplified in the Famous Formo. The 
Famous Formo L.F 'i ransfonner is the 
greatest example extant of . combined 
excellence ; technically, electrically and 
mechanically. - 

Those experimenters who have learnt 
wisdom at the cost of bitter disappointment 
build the Famous Forino L.F. Transformer 
into each progressive set. 

They know only too intimately that the 
search for good speech and music reproduction 
ends abruotly-it begins and ends with the 
Famous Formo L.F. Transformer. 

The FORMO COMPANY 
(Almlex POLL ç S Cu., Lzi.) 

Contractors to the Admiralty, \Var Office, India Office, Air 
Ministry, and Post Office. 

. Chief Office and Works: 
CROWN WORKS, CRICKLEWOOD LANE, N.W. 

11111111111111II111III1111IIllilulliht..: .,ÿ::u1111111111111IIIIIi1111111IIIINII111 

Resident Representatives : 

Scotland : Mr. Miller, Manchester : Mr. J. B. 
22, York Place, Lever, 23, Hartley 
Ldr.iLurgh. Street, Levenshuhne 

Birmingham : Mr H. E. 
Crocker, 134, Reçer- 
voir Road, Erdington. 

rbul illlulll lllllll I Il illlltll III I II IIIItI II II I I II I IIIIIIIIIIIlI11111111Ullllllllllllulllqttpltlql11111111111 
BarclaysI0r3 

In replying to advertisers, 

MODERN WIRELESS 

MINUTE ADJUSTMENTS 
Please order frcm 
your Wireless dealer, 
We cannot supply 

direct. 

Na. R.C. 50 ,'4 . t23! 
2-wayG 

each 5/- 

Duca 
No. R.C. 50/5 
3 -way 

7 each 6 

VERNIER COIL HOLDER 
Permits of remarkably fine adjustment. Vernier Control is , continuous with an entire absence of backlash. The rubber ring affixed to control' spindle engages firmly with the circular 
coil holder and provides for flexibility of transmission and minute adjustment. 
Polished ebonite with plated fittings. Connections are enclosed 
within the holder and led down to the securing screws, thus obviating loose and broken wires. 

BrownBroth - Allied Companies - 
THOMSON AND BROWN BROTHERS LTG BROWN SROTHMRS (iecvwD) LTp 

1VHOLES.ILE ONLY. Head Offices and 1Varehotises: 
GREAT EASTERN STREET, LONDON, E.C.2. 
118, George St., EDINBURGH, and Branches. 

iGtAudulihmhu 

.---111:111 4.- 

Look for the Trade Mark. 
Indicative of perfect tuning. 

More about 

Losses 

$$QDARE LAW 
.soi .. 916 .00022 .. 6/9 
.00075 .. 9 !- .0002 .. 516 
.0005 .. S- .0001 .. 5/3 
.0003 .. 6 9 Vernier .. 4/6 

STANDARD 
.001 .. 8 5 .00020 .. 5/9 
.00075 .. 8.- .0002 .. 5'- 
.0005 .0001 .. 43 
.0003 .. 5 9 terrier .. 4- 

In choosing a variable condenser, be 
sure that its dielectric losses are ex- 
tremely low. Losses can prevent 
oscillation on the lower degrees of the 
scale, can absorb energy, and reduce 
the effective range of your receiver, and 
generally cause, complete inefficiency 
of your receiver. 
Therefore, examine a variable condenser 
and observe just how much material 
can introduce losses. Take end plates 
for example-notice the thickness ! 
The ebonite comprising the end plates 
should not be thicker than is consistent 
with the tensile strength, rigidity, and 
freedom from any tendency to warp. 
Remember, therefore, that the variable 
condenser you purchase and build into 
your sets should have guaranteed 
ebonite end plates no thicker than is 
built into J.B. Instruments ! These 
truly give extremely low losses and the 
utmost tuning efficiency. 
From all dealers throughout the world, 
or in cases of difficulty, send direct to 
the manufacturers. Post :-One, (id.; 
Two, 9d.; Three, ls. 

8. POLAND ST -OXFORD ST 
LONDON - 

use Order Form enclosed. 
Barclays 999. 
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LOW LOSS COILS 
PATENT N° 215053. 

USED BY EXPERTS. 
These five receivers are shown by the courtesy of the Publishers of Mode,* 

Wireless and Wireless Weekly. Chosen almost at random, they represent a few only of 

the many in which the foremost Radio designers of the day have used " ATLAS " Coils. 

The nearest to no -loss is " ATLAS " Low -Loss. Lowest loss means highest efficiency, 

and Clarke's " ATLAS " Low -Loss Coils are a revelation even to the man. ith 

wide experience of modern coil design. 

Two -valve and Crystal Receiver 
using the ST152 Circuit. From 
WIRELESS WEEKLY, Nov. S. 1924. 

Tua -valve Double -reaction 
Sie:eiver. From MODERN 

WIRELESS, Sept., 1924. 

The patent twin -wire winding means a double - 

surface path for H.F. Currents, and the whole 

design of an " ATLAS " Coil ensures DIS- 

TANCE, SELECTIVITY, and VOLUME. 

Clarke's " ATLAS " Low -Loss Coils are 
master -keys to distant stations. 

To hear more stations with greater ease; 
to get louder signals with less interference, 
plug in Clarke's " ATLAS " Low -Loss Coils 

and conserve every particle of energy received 

on the aerial. 

Radio Engineers, ATLAS WORKS, 

OLD TRAFFORD, MANCHESTER. 
'Phones: Trafford Park, 683 & 793 
'Grams: " Pirtoid, Manchester." 

Multi -singe high -frequency amplifica- 
tion. l' TOM MODERN WIRELESS, 

Sept., 1924. 

A Ten -valve set using seven stages of T.A.T. high-frequcn y 
amplifrcciion, From MODERN 11'IRELESs, Nov., 1924. 

A Tri -Coil Reflex for Dry 
Cells. From MODERN 
WIRELESS, Sept., 1924. 
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égularPyogyammes 
Con tinenlal 13roadcasi Statícns 
Edited by CAP -TAIN L. F. PLUGGE, 

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

All Hours of Transmissions reduced to British Summer Time. 

Ref, B. 
S. 

Name 
of 

Call Sign 
and 'Situation Nature Transmission. 

Closing Time 
Approx. Approx. 

No. T. Station. 
- _ . 

Wave -length. 
of or 

Duration. Power used. 

I 
2 

5 

4 
2II 

9 

8 
II 
Io 

156 
180 

12 
13 
14 

15 

182 
184 
24 

17 

18 

20 
30 

32 
31 

23 

157 
33 

26 
25 
27 

34 
35 

37 
39 

6.59 
7.40 
7.55 

8.05 
9.00 
9.55 

10.23 
10.30 
II.00 

II.00 
11.15 
11.30 
11.-44 
11.55 

'1.55 

noon 
12.00 

12.00 
12.00. 

p.m. 
I2.I0 

12.14 

12.15 
12.30 

I2.3o 
12.45 

12.57 

I.00 
1.00 

1.15 
1.30 
1.30 

2.00 
2.00 

2.15 
2.45 

Hamburg 
Eiffel Tower 
Persbureau 

Vaz Dias 
Lausanne 
Radio -Wien 
Persbureau 

Vaz Dias 
Eiffel Tower 
Lyons 
Eiffel Tower 

Radio Wien 
Breslau 
Kbel 
Eiffel Tower 
Eiffel Tower 

Frankfurt 

Leipzig 
Zurich 
Persbureau 

Vaz Dias. 

Persbureau 
Vaz Dias. 

Eiffel Tower 

Voxhaus 
Stockholm 

Radio -Paris .. 
Persbureau 

.Vaz Dias. 
Nauen 

Zurich 
Haeren 

Geneva 
Kbel . . 

Lausanne 

Munich 
Komarow 

Voxhaus 
Eiffel Tower .. 

395 m. 
FL 2600 m. 
PCFF 2125 m 

HB2 85o m. -- 530 m. 
"PCFF 2125m. 

FL 265o m... 
VN 505 m. 
FL 2650 m... 

530 m. - 418 m. 
555 m- 

FL 2650 m. 
FL 2600 m... - 490 m. 

292&454?n 
515 m. 

PCFF 2125 m. 

PCFF 2125 m. 

FL 2600 m. 

505 m. 
SASA 430 m. 

SFR 1780 m. 
PCFF 2125m. 

POZ 3coo m. 

515 m. 
BAV'loo m. 

HBI 1100 m. - 555 r11. 

HB2 85o mc 

485 m. 
1800 m 

505 m. 
FL 2600 m. 

WEEK DAYS. 

Germany .. 
Paris .. 
Amsterdam 

Switzerland 
Austria .. 
Amsterdam 

Paris 
Lyons 
Paris 

Austria 
Silesia 
Prague 
Pails 
Paris 

Frankfurt -. . 

Germany .. 
Switzerland 
Amsterdam 

Amsterdam 

Paris 

Berlin .. 
Sweden .. 

Clichy 
Amsterdam 

Berlin .. 

Switzerland 
Brussels .. 

Switzerland 
Prague 
Switzerland 

Bavaria .. 
Czecho- 

Slovakia. 
Berlin .. 
Paris 

Time Signal in C.E.T. and Exc 
Weather Forecast 
Stocks, Shares and- News .. 

Weather Report 
Market prices .. 
Stocks, Shares and News .. 

Time Signal in G.M.T. (Spark I 

Gramophone Re:ords 
Time Signal in Greenwich 

Sidereal Time (Spark) 
Concert 
Weather Report -Exchange 
Exchange quotations 
T.me Signal in G.M.T. (Spark) 
Fish Market Quotations -Cot- 

ton Exchange. 
Time Signals in C.E.T.(spoken) 

followed by News .. 

Concert 
Weather Report 
Stocks and Shares 

Stocks and Shares .. 

Time Signal in Greenwich 
Time (spoken), followed by 
Weather Forecast. 

Exchange Opening Prices . 

\W ather Forecast, followed by 
Exchange and Time Signal 
from Nauen. 

Concert followed by News .. 
Stocks and Shares .. 

Time Signal in G.M.T. (Spark) 
This signal is relayed by Zu- 
rich and all German Stations 

- except Frankfurt, Munich, 
and Stuttgart. 

Weather Forecast,Shares, News 
Weather Forecast in French 

and English._ 
Lecture 
Exchange Quotations 
Weather Reports, Time Signa. 

in C.E.T. and News 
News and Weather Report 
Stock Exchange and Late Ne .- 

Stock Exchange News 
Exchange Opening Prices (Sat 

excepted). 

5 minn. 
5 mins. 

l o mins. 

5 mins. 
I o mins. 
1O mins. 

3 mina. 
3o mins. 

5 mins. 

12.50 p.m. 
Io mins. 
1 o mins. 
3 mins. 

Io mins. 

5 mins. 

12.50 p.m. 
5 mins. 
8 mins. 

20 mins. 

5 mins. 

5 mins. 
I p.m. 

2 p.m. 
I o mins. 

8 mins. 

5 mins. 
8 Stains. 

I.45 p.m. 
Io mins. 
15 mins. 

10 mins. 
to mins. 

5 mins. 
8 mins. 

1.5 Kw. 
5 Kw. 
2 Kw. 

30o Watts. 
I Kw, 
2 Kw. 

6o Kw. 
300 Watts. 
6o Kw. 

1.5 Kw. 
1.5 Kw. 
I Kw. 
6o Kw. 
5 Kw. 

1 .Kw. 

700 Watts. 
500 Watts. 
2 Kw. 

2 Kw. 

5 Kw. 

700 Watts. 
75o Watts; 

8 K.w. 
2 Kw. 

5o Iiw. 

500 Watts. 
150 Watts 

300 Watts. 
I Kw. 
300 Watts. 

I Kw. 
I Kw. 

700 Watts 
5 Kw. 
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Ref B Name Gall Sign 
" 

Closing Time A rox. 
S. S. 
T." 

of 
Station. 

and 
Wave -length. 

Situation. Nature of Transmission, or Approx. 
Duration. 

power used. 

WEEK DAYS (Contd.) 

p.m. 
181 3.00 Breslau m. Silesia ..l News & Exchange Quotations Io mins. 1.5 Kw. 418 

m. 40 3.30 Munster Westphalia Stocks, Shares and News .. IO mins. 1.5 Kw. 410 
FL 2600 m... 47 3.35 Eiffel Tower .. Paris Exchange Quotations (Sat. 

excepted). 
5 mins. 5 Kw. 

38 Persbureau PCFF 2125n1. Amsterdam Stocks, Shares and News Io mins. 2 Kw. 
Vaz Dias. 

48 3.55 Persbureau 
Vaz Dias. 

PCFF 2i25 m. Amsterdam Stock Exchange and News .. Io mins, z Kw. 

"158 4.00 Zurich .. 515 m. Switzerland Hotel Baur au Lac Concert, 
Relayed. 

6 p.m. 500 Watts. 

202 4.00 " Munster Westphalia Concert . 5 p.m. 1.5 Kw. 410 M. 
m. 159 4.00 Radio -Wien .. Vienna News followed by Concert .. 6 p.m. 1.5 Kw. 53o 

42 4.30 Frankfurt Germany Light Orchestra 6 p.m. I Kw. 470 m. 
m. 43 4.30 Konigsberg .. East Prussia Light Orchestra (Wed. & Sat., 

Children's Hour). 
6 p.m. I'Kw 463 

44 4..3o Voxhaus Berlin Concert, followed by News .. 6 p.m. 700 Watts. 505 m. 
292 & 454 m. 46 4.30 Leipzig Germany Concert . . 6 p:m. 700 Watts. 

51 4.30 Radio -Paris .. SFR 1780 M. Clichy Concert preceded and followed 
by News. 

5 45 Pm 8 Kw. 

52 4.30 Eiffel Tower FL 2600 m... Paris Exchange Closing Prices (ex- 
cept Saturday). 

8 mins. 5. Kw. , 

160 5.00 Breslau Silesia Light Orchestra -. 6 p.m. 1.5 Kw. 418 m. 
m 226 5.00 Stuttgart Wurtemberg Concert .. 6.3o p.m. 1 Kw. -- 443 

SBR 265 m. 54 5.00 Radio-Belg. Brussels .. Concert followed by 6 p.m. 2.5 Kw 
News. 

186 6.00 Frankfurt -- 470 111. Germany Lectures .. 7.3p Pm I Kw. 
187 
162 

6.00 
6.00 

Hamburg 
Eiffel Tower 

- 395 m. 
FL 2600 m... 

Germany 
Paris 

Music or Lecture 
Concert followed by News 

7.00 p.m. 
6.55 p.m. 

1.5 Kw. 
5 Kw. 

Bulletin 
177 8.00 Radio -Barcelona EAJI 325 m. Barcelona Concert 7.00"p.m. 65o Watts. 
161 6.30 Munich m. Bavaria .. Light Orchestra or Lecture 7.30 p.m. Kw. 485 

18Qo Lecture or Concert .. 230 7.00 Komarow Czecho- 8 p.m. I Kw. - m 
Slovakia 

222 7.00 Ryvarg Denmark .. Concert, except Thurs. and 8.o p.m. I025 m 
Sat. 

57 7.15 Kbel ---. 555 m. Prague .. Lecture 20 min. I Kw. 
63 7.30 Stuttgart Wurtemberg Lecture followed by Evening 

Programme 
II p.m. I Kw, - 443 m 

164 7.30 Radiofonica .. Rome Concert followed by News 9.30 p.m. 4 Kw. 425 m. 
Italiana. (Interval between 8.20 and 

8.3o). 
58 8.00 Eiffel Tower .. FL 2600 m.. . Paris General Weather Forecast .. 8 mins. 5 Kw, 

188 8.00 Frankfurt Germany . Lecture 8.36 p.m. I Kw. 470 m- 
463 19- 61 8.00 Konigsberg .. East Prussic Concert and News .. Io p.m. - 1.5 Kw. 

62 8.00 Hamburg Germany .. Concert and Late News and II p.m. 1.5 Kw. 395 In. 
Dance Music 

229 8.00 Graz .. Austria- .. Concert 9.30 500 Watts. 404 m. 
443 01, 226 8.00 Stuttgart Wurtemberg Concert 9.o p.m. I Kw. 

234 8.00 Prague Czecho- Concert - Io a.m. I Kw. 57o n1. 
Slovakia. 

227 8.00 Kbel . . -- 555 m Prague .. Evening Concert Io p.m. I Kw. 
74, 8.15 Radio-Belg. SBR 265 m. Brussels .. Concert preceded and followed 

by News. 
Io.Io p.m. 2.5 Kw. 

66 8.15 Lausanne HB2 850 m. Switzerland Concert (Monday excepted) 10.30 p.m. 300 Watts. 
64 8.15 Zurich Switzerland Concert followed by Late News 10 p.m.. 500 Watts. 515 M. 

292 & 454 m. 65 8.15 Leipzig Geimany .. Concert and News (3 days a 
week till 11.30 p.m.) 

Io p.m. 700 Watts. 

76 8.15 Radio -Paris SFR 1780 m. Clichy Detailed News Bulletin 9 p.m. 8 Kw. 
67 8.3o Frankfurt -- 470 m. Germany Concert and, News .. 11 p.m. I Kw. 
59 8.3o Munster - - 410 m. Westphalia Concert followed by News 10.45 p.m. I.5 Kw. 
72 8.30 Voxhaus --- 505 m. Berlin Concert followed by News 

and Weather Report 
10.39 p.m. 1.5 Kw. 

73 8.3o Munich --- 485 m. Bavaria Concert and News .. II p:m. I Kw. 
69 8.3o Breslau, -- 418 m. Silesia Concert 10 p.m.- . 1.5 Kw. 

228 8.30 Hilversum ro6o m. Holland Concert 10:30 1.5 Kw. 
6o 8.30 Radio -Wien .. Vienna Evening Programme .. Io p.m. 1.5 Kw. 530 m.. 

SFR 178o m. 77 8.45 Radio -Paris .. Clichy Time Signal followed by Concert 9.50 p.m. 8 Kw. 
78 9.00 Radio -Iberica.. RI 392 m. Madrid Concert and Advertisements.. Midnight 3 Kw. 
75 9.30 Ecole. Sup. FPTT 450 m. Paris Concert, sometimes preceded 

by Lecture, relayed every 
evening by Lyons on 505 In. 
using 500 Watts. 

9 p.m. 500 Watts. 
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-1- 

Out of the depths 
The S.S. " Port Nicholson " while or a voyage from England to Australia 
encountered extremely heavy weather and during a gale was driven on 

to a reef. The ship sank, but a portion of the cargo was eventually 
recovered. This included a valuable consignment of wireless apparatus 
from Messrs. L. McMichael, Ltd., to their agents in Melbourne for the 
Australian market. When the salvaged portion reached London, the 
underwriters sold it by auction and, as a matter of interest, we obtained 
samples of our consignment, and upon examination and practical tests 
of the fu') Fixed Condensers which had been under water for some 

considerable time they gave the same perfect results as those obtained 
under factory tests before shipment. 

This remarkable occurrence gives even further proof *of the efficiency 

and durability of (3 Fixed Condensers under conditions more stringent 
than any ever likely to be imposed upon them by their inclusion in 
your receiver. 

Only the best materials are used in ® Condensers, high-grade ruby 
mica aid heavy gauge tinfoil, ensuring long life and perfect satisfaction. 
The j Ij Condenser is one of the guaranteed products of the firm of 

Messrs. L. McMichael, Ltd. 

PRICES. 
Any value. 

0.0oor µF to o.00r µF, 
1 /9 each. 

0.002 µF to o.or µF 
2 /3 each. 

(Two clips are supplied 
with each condenser) 

Obtainable from all dealers. 

PRICES. 
Mounted on ebonite 
base with terminals, 

any value. 
o.000r µF to o.00r µF, 

2 /9 each. 
0.002 µF to o.or µF, 

3 ¡3 each. 

Advertisement of L: McM1CHAEL, LTD., Hastings House, Norfolk Street, Strani, London, W.C2 

In rejlving to advertisers, use Order Forni enclosed. 

Barclays zo55 
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"ORMOND" 
%if/ 

'ORMOND' 

'ORMOND' 

ORMOND 

ORMOND 

! 

'ORMOND 

ORMOND 

ORMOND 

ORMOND; 

M 
'ORMOND 

'ORMOND 

ÓRMOND 

ORMOND' 

TWENTY-FIVE YEARS 

IneGrBMM1s3M0 

Ormond Low 
SQUARE LAW 

A new departure in 
British Condenser 
design, giving the 
following advantages : 

a. Practically negligible losses. 

2. One - hole fixing-one 3 /8 in. 
diam. hole is needed to fix this 
condenser to panel. 

3. Rigid construction - cannot 
warp; end plates of stout 
aluminium, perfectly flat. 

4. Fixed vanes supported by 
} in. ebonite strips. 

5. Smooth actiotf', spindle tension 
is maintained by a specially 
designed friction washer. 

6. Moving vanes and end plates 
are at earth potential. 

7. One-piece knob and dial-sup- 
plied loose. Secured by 
4 B.A. Set Screw. 

This Condenser is fitted with 
optional soldering Tags, or 
Terminals, and -can be supplied 
with or without Vernier as desired. 

There is no variation in prie:,, 
the prices being the same as our 
ordinary Square Law Condensers. 

H rite Jos our ?few (1925) - 

Catalogue. 

TRADE TERMS 
ON REQUEST. 

iORM 

ORM 

199-205'. 
PENTON6'ILLE RD, 
KINGS CROSS. 
LONDON. N.1. 

Factory: - 
Wkiskin Street, 
Clerkenwell,E.C.1 

,óRer.., - rczvav Es. v 

MANUFACTURING' EXPERIENCE 

"ORMOND" f- oRMOND' f`O___' 
H.y ` G /C Ll V 

Loss Condensers 

Supplied in the following sizes :- 
Price with Price with - 

Size. Vernier. out Vernier. 

See the In- 
spection La 63 
on every 

Condenser. ORMOND, 

rrl/l lllliG,' 

/i lllllnv 

We specialise in turning Brassand 
Steel Screws and Mact.ined Parts 
and Accessories of all descriptions. 

.000a5 8/- 6/6 All Cheques and Postal Orders 

.0003 9/- 7/6 should be crossed and made 

.0003 9, 6 8 /- payable to " The Ormond 
cur 10'6 97- Engineering Co." 

THE BEST MEANS -, 

'ORMOND' 'ORMOND' ORMOND ORMOND' h-'ry : '' _ i 

eme 
ORMOND 

'`e 

lifea. 
ORMOND', 

ORMOND'f 

ORMOND` 

ORMOND' 

'ORMOND' 

'ORMOND 
ç 

'ORMOND', + 

'ORMOND 

'ORMOND' 

ORMONI)1. 

Telegrams:- 
"ORMONDENGI. 
KINCROSS." 

Telephone: - 
CLERKENWELL 

9344(3lines), 

OND'C 

N D' 

448 In replying to advertisers, use Order Form enclosed. 
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Ref. 
No. 

B. 
S. 
T. 

Name 
of 

Station. 

Call Sign 
and 

Wave -length. 
Situation. Nature of Transmission. 

Closing Time 
or Approx. 

Duration. 
Approx. 

Power used. 

p.m. 
79 I1.00 

8o II.IO 
81 11.44 

- 
189 12.00 

82 12.57 

83 
85 

165 
212. 
213 

86 

87 
93 
89 

235 

90 
92 

191 
94 

192 
96 

95 
97 

214 
98 

102 
IOI 
233 
216 
I08 
215 
104 
105 
I07 
167 
106 

168 
169 
170 
217 
IIO 
171 
168 
III 

173 

,112 
219 
176 
237 

126 

114 
I18 
119 

a.m. 
8.3o 
9..00 

9.00 
9.00 
9.40 

I0.00 

10.23 
10.30 
II.00 

1I.00 

II.00 
II.00 
I1.15 
1I.3o 
11.30 
II.30 

11.44 
11.55 
noon 

12.00 
12.00 
p.m. 

r2.4.g 
-12.57 
2.50 
3.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.30 
4.30 
4.30 
4.40 
4.45 
5.00 
5.00 
5.00 
6.00 

6.00 
6.00 
6.45 
7.00 

7.40 

8.00 
8.00 
8.00 

WEEK DAYS (Contd.) 

Eiffel, Tower .. FL 2650 m. Paris Time Signal in Greenwich 5 mins. 6o Kw. 
Sidereal Tinte (Spark). 

Eiffel Tower .. FL 260o m. Paris General Weather Forecast 5 mins. 5 Kw. 
Eiffel Tower FL ?65o in. Paris .. Time Signal in G.M.T. (Spark) 3 mins. 6o Kw. 
Radio -Barcelona EAJI 325 m. Barcelona ,. Concert I a.m. 65o Watts. 
Nauen POZ 3000 m. Berlin .. Time Signal in G.M.T. (Spark) 8 mins. 5o Kw. 

Frankfurt 
Leipzig 
Konigsberg 
Volllaus 
B)oemendaal . 

Komarow .. 

Eiffel Tower .. 
Lyons 
Eiffel Tower .. 

Prague 

Kbel .. .. 
Radio -Wien .. 
Hamburg .. 
Stuttgart 
Munich 
Konigswuster` 

hausen. 
Eiffel Tower .. 
Eiffel Tower .. 

Munster 
Stockholm 

Radio -Paris 
Nauen 
Hilversum 
Lyngby 
Munich ... 
Munster 
'Breslau 
Stuttgart 
Frankfurt 
Zurich 
Radio -Wien 

Konigsberg .. 
Voxhaus 
Leipzig 
Bloemendaal . . 

Radio -Paris .. 
Frankfurt .. 
Konigsberg .. 
Radio-Belg. 
Frankfurt .. 

Eiffel- Tower , ... 
Malmo .. 
Copenhagen .. 
Kornarow 

Ned. Seintoesl 
Fabriek. 

Radio -Wien .. 
Konigsberg .. 
Hamburg , .. . 

470- m. - 454 m - 463 In. 
505 in. 

345 m. - 1800 m. 

FL 265o m.. . 

YN 550 in. 
FL 265o m... 

570 m. 

- I 160 m. 
530 m. - 395 m. - 443 m - 485 m. 

LP 2900 m. 

FL 2650 m.. . 

FL 2600 m. 

410- m. - 440 m. 

SFR 1780 m. 
POZ 3000 in. 

Io6o m. 
2400 In. 
485 In. 
410 m. 
418 m. 
443 m. 
470 01- -- 5r5 m. 
530 In. 

--- 463 M. - -- 505 m 
--454 m 

345 m. 
SFR 1780 m. 

470 m. 
463 m. 

SBR 265 m. 
470 m. 

FL 260o m. 
SASC 270 m. - - 75°1n. 

18-00 m. 

NSF Io6o m. 

- - 530 In. 
-7-- 463 m. 

395 M. 

SUNDAYS. 

Germany .. 
Germany .. 
E. Prussia 
Berlin .. 
Holland 
Czecho- 

Slovakia 
Paris .. 

Lyons 
Paris , . 

Czecbo- 
Slovakia 

Prague .. 
Vienna .. 
Germany .. 
Wurtemburg 
Bavaria .. 
Berlin .. 
Paris 
Paris . 

Westphalia 
Sweden .. 
Clicl#r .. 
Berlin .. 
Holland 
Denmark .. 
Bavaria . 

Westphalia 
Silesia .. 
Wurtemburg 
Germany 
Switzerland 
Vienna .. 

E. Prussia 
Berlin .. 
Germany .. 
Holland .. 
Clichy .. 
Germany .. 
E. Prussia, 

'Brussels .. 
Germany .. 

Paris 
Sweden .. 
Denmark .. 
Czecho- 

Slovakia 
Hilversum 

Vienna . 

E. Prussia 
Germany 

Morning Prayer 
Morning Prayer 
Morning Prayer 
Morning Prayer 
Divine Service.. 
Sacred Concert 

Time Signal in G.M,T. (Spark) 
Gramophone Records.. 
Time Signal in Greenwich 

Sidereal Time (Spark). 
Sacred Music .. 
Classical Music 
Concert 
Sacred Concert 
Classical Concert 
Sacred Concert 
Concert ... 

Time Signal in G.M.T. (Spark) 
Fish Market Quotations, fol- 

lowed by Weather Report. 
Morning Prayer 
Divine Service.. 

Concert followed by News 
Time Signal in G.M.T. (Spark) 
Concert 
News 
Concert 
Concert 
Children's Stories 
Light Orchestra 
Children's Corner .. . 

Local Hotel Concert .. 
Afternoon Concert, preceded 

by News. 
Lecture 
Light Orchestra 
Light Orchestra 
Divine Service.. 
Concert, followed 
Light Orchestra 
Light Orchestra 
Concert 
Lecture, followed 

Programme 

by News .. 

by Evening 
o 

Concert, followed by News 
Concert 
Concert, followed by News 
Lecture or Concert .. 

Concert 

Concert 
Concert 
Concert, followed by News .. 

I hour 
t hour 
9.45 a.m. 
Io a.m. 
I hour 
I hour 

I Kw. 
700 Watts, 
1.5 Kw. 
700 Watts. 

r Kw. 

3 mins. 6o Kw. 
II a.m. 300 Watts. 
5 mins. 6o Kw. 

12.0 I Kw. 

? hour I Kw. 
12.50 p.m.. 1.5 K.w 
12.15 p.m. 1.5 Kw. 
I hour Kw. 
12.30 p.m. I Kw. 
12.50 p.m. 6 Kw. 

3 mins. 6o Kw. 
12 mins. 5 Kw. 

1.3a p.m. . 1.5 Kw. 
1.15 p.m. 509 Watts. 

2.00 p.m. 8 Kw. 
3 mins. - 
4.50 1.5 Kw. 
10 min. 500 Watts. 
5.00 p.m. 1.5 Kw. 
5.30 p.m. 1.5 Kw. 
4.30 p.m. 1.5 Kw. 
6.00 p.m. I Kw. 
5.00 .p.m. I Kw. 
6.00 p.m. 500 Watts 
6.00 p.m. 1.5 Kw. 

5.00 p.m. 1.5 Kw. 
6 p.m. I Kw. . 

6.00 p.m. 700 Watts. 
5.40 p.m. 
I hour 8 Kw. 
6.00 p.m. I Kw. 
6.00 p.m. 1.5 Kw. 
1 hour 2.5 Kw. 
Io.00 p.m. I Kw. 

1 hour 
8 p.m. 
7-45 p.m. 
8 p.m. 

5 Kw. 
500 Watts. 
2 Kw. 
I Kw. 

io. to p.m. 3 Kw. 

to.00 p.m. I Kw. 
to. 00 p.m. I.5 Kw. 
10.00 p.m. 1.5 Kw. 
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S. 

Name Call Sign ., Closing_ Time 
No No' T. 

of 
Station. 

and 
Wave -length. 

Situation. Nature of Transmission. or Approx. 
Duration. 

poker -used. 

SUNDAYS (Contd.) 
p.m. 

120 8.00 Eiffel Tower , FL 2600 m... Paris - .. General Weather_ Forecast .. 8 mins. 5Kw. 
125 8.00 Stuttgart .. Wurtemberg Concert. Dance Music from Midnight. I Kw. - 443 m. 

124 8.00 Breslau Silesia Light Orchestra. Dance Music 
at ro p.m. .. 

10.30 p.m. 1.5 Kw. - 418 m. 

231 8.00 Kbel . . -T 555 m. Prague Evening Concert 10.o p.m. 1 Kw. 
12I 8.15 Lausanne HB2 85o m. Switzerland Concert 9:3ó p:m. 306 Watts. - 
122 8.15 Zurich Switzerland Concert .. .. IO.OD p.m. 500 Watts. - 515 m. 
123 8.15 Leipzig Germany Symphony Concert 9.40 p.m. 700 Watts. 454 m 

EAJI 325 m. r8o 8.2o Barcelona Spain .. Concert 8.5o p.m. 650 Watts. 
236 8.2o Hilversum -- 1060 m. Hollan 3 . Concert I0,20 1.5 Kw. 
127 ß.3o Radio-Belg. SBR 255 m. Brussels Concert, followed by News .. 1.0.I0 p.m. 2.5 Kw. 
116 8.3o Munster -- qro m. Westphalia Classical Concert . Io.00 p.m. 1.5 Kw. 
220 8.3o Voxhaus Berlin .. Evening Programme. Dance Midnight. 1.5 Kw. - 505 m. 

Music from ro.3o p.m. 
174 8.30 Munich Bavaria Concert Ir.o p.m. I Kw. - 435 m. 

SFR 1730 m. 123 8.45 Radio -Paris .. Clichy Detailed News Bulletin 9.00 p.m. 8 Kw.. 
129 8.3o Ecole Sup. 

des.P.et Tgs. 
FPTT 45o M. Paris Concert or Lecture. May begin 

15 mins. earlier or later 
10.30 to 12 

p.m. 
500 Watts. 

130 8.45 Radió -Paris .. SFR r780 m. Clichy Concert, followed by Dance ir.00 p.m. 8 Kw. 
Music. 

132 9.00 Radiò -Iberica.. RI 392 m. Spain Concert Midnight 3 Kw. 
131 9.30 Petit Parisien Paris Concert (Items announced in Ir.3o p.m. 500 \Vatti. 345 m 

English as well as French). 
175 9.45 Radiofonica Rome Concert, followed by Late 9.3o p.m. 4 Kw. - 425 m. 

Italia'ia. News. 
133 II.00 Eiffel Tower .. FI. 265o m Paris Time Signal in Greenwich 3 mins. 6o Kw. 

Sidereal Time (Spark). 
134 11.44 Eiffel Tower .. FL 265o m. Paris Time Signal in G.M.T. (Spark) 3 mins. 6o Kw. 
135 12.57 Nauen POZ 3000 m. Berlin Time Signal in G.M.T. (Spark) 8 mins. 5o Kw. 

SPECIAL DAYS. 
p.m. 

194 5.00 Stuttgart .. Wurtem burg Sat., Children's Corner 6.30 p.m. t Kw. 443 m 
HB2 -850 m. 137 5.00 Lausanne Switzerland Mon., Children's Stories 1 hour 300 Watts. 

224 5.00 Munich Bavaria Children's- Hour 6 p.m. r Kw. 485 m. 
NSF Io6o m. 142 5.40 Tied. Seintoesl. Hilversum Mon. Children's Hour 6.40 p.m. 3 Kw. 

Fabriek. 
203 6.oó Gotenborg SMZX 460 m. Sweden Tues., Concert 8 p.m. 300 \\'atts 
140 6.15 Zurich .. Switzerland Mon., Children's Corner .. 6.5o p.m. 500 Watts. -515m. 

Wed., 
Fri. 

180 6.30 Belgrade .: HFF 1650 m. Serbia Tues., Concert 
Thurs., 
Sat. 

r hour 500 Watts, 

221 6.45 Copenhagen .. Denmark .. Tues: -Concert 7.45 Pm. 2 Kw. - 750 m. 
Thurs & Sat. 

147 7.00 Stockholm Sweden .. Wed., Thurs.,--Concert 8 p.m. -.440 m. 
Fri. & Sat. 

152 7.50 Ned. Seintoesl. NSF 1060 m. Hilversum.. Wed., Concert 9.40 p.m. 3 Kw. 
'Fabriek Thurs. 

and Fri. 
151 8.40 Amsterdam PX9 Io7o m. Holland Mon., Concert 10.40 p.m. 600 Watts. 
225 8.45 Le Matin SFR 1780 m. Paris Sat. Special Gala Concert II p.m. Io Kw. 
223 9.00 Malmo SASC 27o m. Sweden Thurs., Sat. -Dance Music .. II p.m. 500 Watts. 
154 9.30 Petit -Parisien . . Paris Tues., Concert (Items- an- Ir .30 p.m. 500 Watts. 345 m. 

Thurs. pounced in Eng- 
lish as well as 
French). 

210 10.00 Radio -Wien .. Vienna Dance Music, Wed., Sat. II p.m. 1.5 Kw_ 530 m. 
SFR 1750 na. 155 I0.00 Radio -Paris .. Cl:chy Two Evenings per \Veek- 10.45 p.m. 8 Kw. 

'Dance Music 
232 10.00 Voxhaus Berlin Thurs. & Sat. -Dance Music Midnight. 1.5 Kw. 505 ria. 

The following are German Relay Stations :- 
Kassel, 288 1n., 1 kw. relays Frankfurt. 
Bremen, 33o m., I kw., and Hanover, 296,,m., I k.w. ; 

Nuremberg, 34o m., I kw. ; relays Munich 
Dresden, 292 m., mostly relays Leipzig. - 

Graz, 404 rn., .relays Radio -Wien. 

relay Hamburg. 
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SHIPTON PRODUCTS are designed with a practical sympathy For the 
home constructor's needs. The result is a line of hign-grade and 
efficient products which immediately commend themselves to discrim- 
inating radio men. 

prer rae. 
No. xy&jº 

1'. ------4. 
l Q - 

SHIPTON NEW TYPE 

VERNIER COIL 

HOLDER. 
Gives perfect adjustment. 
Solid Ebonite. No loose 
connections. No backlash. 
2 -way, price . , .. 4/- 
3 -way, price .. .. 716 
Nickel - plated, 2 -way, 

4/6 
3 -way, price .. .. S; - 

For Panel Mounting. 

SHIPTON NEW TYPE STRIP RHEOSTATS 
THE MOST PERFECT RHEOSTAT YET 

INTRODUCED. 

A specially designed spindle gives one -hole fixing 
and incorporates a tension spring which ensures 
perfect electrical contact at all times ; terminal 

connections are prodded. 

The 7 ohm Model is fitted with a replaceable fuse, 
which little device may save you the cost of an 
expensive valve. In operation they are noise 
free. One -hole fixing. 

SHIPTON New Type STRIP RHEOSTAT, 3, 
7 ohm (with fuse) ., .. .. i 

SHIPTON New Type STRIP RHEOSTAT, 3/_ 
30 ohm .. 

SHIPTON New Type STRIP RHEOSTAT, 37 
60 ohms .. .. .. 

SHIPTON POTENTIOMETER. 
Essential for precise control of any 
H.F. Receiver. Makes Multi-H.F. 
work a pleasure. One -hole fixing 

Coo ohms ., ., 4¡6 

3HIPTON GIRDER COILS. 
Double basket wound. Enamelled 
wire. A really highly efficient coil. 

Double cotton -covered roil, _d. 
extra. 

THE SHIPTON NEW TYPE VARIABLE 
GRID LEAK. 

Here is another SHIPTON efficient milt Mechani- 
cally perfect and thoroughly tested by experts to 
secure maximum and uniform efficiency. 

Silent in operation. Constant under efferent 
settings. Can be calibrated accurately. Reliable 
under all conditions. 

FARADAY HOUSE LABORATORY TEST 
REPORT 

NoT 1 252 /H. 
. The grid leak submitted was tested 

for resistance at various positions of its handle, 
and the resistances varied continuously from o.5 
snegohms to 6.5 megohms. 

Price 37- 

E. SH1PTON & CO. LTD. 
37, TOTHILL STREET, WESTMINSTER, S.W.1. 
Telephone : Victoria 3171. Telegrams : " Rentfones_, Parl" 

Also at 14, KING ST., COVENT GARDEN, W.C.2. 

NOLOSS 
CONI tVSl=F2 

- 

SUCCESS 
C CSS 

- OV.pATENt,. 

-worth waiting for 
The Success Noires Condenser 
is designed with watch -like 
precision. The method of 
gearing the dial spindle which, 
timides giving a ratio of 4 to 1 

and rendering vernier minxes - 
vary, also removes the greateet 
obstacle to successful long- 

distance work-body capacity 
efecte- This is achieved by 
constructing the controlling gear 
of high insulating material. 
The band her no electrical ooa- 
section with the centre vanes. 
Aerial Condenser .0005 (approx. 

maximum capacity), 27 /e 
Knob and Dial, 1.6 extra. 

Anode Condenser .0003 (approx. 
maximum capacity). 25 
Knob and Dial, 1/6 extra. 

lire 
t'on pen er lt-, ill theta_t that. it is the only ìºvlrum,vt 
which by measurement can be called low lose. Ito losses 
are too small to take into account. High hoss 
mean the absorption of signal energy, poor and weak 
reception. Obviously, low losses do play quite as au 
important a part lu saving energy as your snivea 

when amplifying energy. 
Therefore, build into your neb only flame Condensers 
which have an actual low loss. 
This exceptional reduction of dielectric losses is made 
possible by the skeleton design of the end plate and the 
etptable choice of the Insulating material from which 
these are made. Copper canes and spacing washers 
ensure that H.F. resistance is kept down to the irreduc- 
ible minimum. Finally, operation of the Success No - 
loss ('onlenaer is delightfully amoeth and regular. 
Fitted to your tuners, the Success No'oss Condenser 
will tune distant stations where other types fail 
ignominiously. It gives you a remarkable One control. 
Those experimenters who wish to have only the best 
that money eau procure, have but one choice-the 
£ucces, Noloss Square Law Condenser. 

Rcgd. No. 792507. 

COMPONENTS 

tnleHileiililflllill t(nil! liirli1Hi111lpitnlppllnpiHlllllirlllrrilillrllliiirilllttilllllllllllillllil 

NOTHING, if not the most 
precise and scientific man- 
ufacturing exper ence, ex- 

plains the unusual performance of 
the Super Success. Intense 
criticism and an overweening 
desire to attain what has hitherto 
been considered beyond electrical 
n,annfacturing »kill have resulted 
in the production of a low - 
frequency transformer which 
gives a remarkable build up of 
signal strength combined with a 
conspicuous richness and pleasing 
quality of tune. 

THE SUPER SUCCESS (Ad 
Black) L.F. Transformer. 

21/ - 
THE SILVER SUCCESS L.F. 
Transformer. For second 

stage. 

17/6 
Success Audio Choke 

10/6 

BEARD & FITCH, LTD. 
34, AYLESBURY Sr, LONDON, E.C.1 

Telephone : Clerkenwe1l 4941, 

North of England Branch: 
1, DEAN ST, PICCADILLY, MANCHESTER 

Telephone : Central 824o 

Barclays ro86, 

In replying to advertisers, use Order Form enclosed. 

L'arclaps 0035 
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Exc'usive Dial -o -denser 
advantages. 

i..4 minimum capacity of 3 micro 
rnicrofarads-the lowest of any 
v.riable condenser on the 
market. 

2. All vanes-moving and fixed- 
totally enclosed and pro- 
tected against dirt and dust. 

3. A genuine lose -loss Condenser 
through the elimination of 
oxydisation losses. 

4. Standard 2k -inch Dial no 
thicker titan an ordinary 
Condenser Dial. 

5. Permanent contact to moving 
vanes made by pigtail 
armoured connection. 

Prices : 

0003 10- 0005 10/- ooi 12 6 

PORTABLE UTILITIES CO.,Ltd. 
(.Makers of the Eureka Transformer), 

FISHER ST., LONDON, W.C.1 

CeD 
..- 

May, 1925 

No thicker than a Dial 
-yet the new Dial -o -denser gives sharper tuning 
and louder signals than any ordinary Variable 
Condenser and requires no space behind the panel. 

VERYONE who has examined this revolutionary Variable 
Condenser declares that its possibilities are enormous. 

-"No thicker than ordinary Dial with simple one -hole 
fixing, it can be used anywhere in the Set in place of the ordinary 
type of Variable Condenser. And because it is a true low -loss 
Condenser it will give better results-louder signals and mole 
accurate tuning. 
The Dial -o -denser is a multi -vane 
condenser with the minimum capa- 
city of 3 micro-microfarads. Even 
if you are not a technical man you 
will appreciate that this is far 
lower than the ordinary variable 
condenser. 
It is extremely low minimum 
capacity that makes the Dial -o - 
denser so efficient-and will very 
soon make it so popular. Consider 
for a moment-here is a variable 

condenser with all the advantages 
of the finest standard condenser 
and no disadvantages. 
A condenser that is fully guaranteed 
-that is accurate and cannot alter 
-that cannot be damaged in use- 
that is fully protected against dust 
and dampness-a condenser that 
costs no more, and in some cases 
even less, than a standard variable 
condenser with thick aluminium 
plates. 

11Ser 
THE CONDENSER WITHIN THE DIAL " 
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1 
T may he remembered that I 

concluded the first section of 
these notes by stating that it 

is desirable to wind for oneself the 
centre tapped coil for the oscillator, 
since it is difficult to locate this 
tapping upon an existing winding. 

The best procedure is therefore 
to take a section of 3 in. diameter 
ebonite tube, i j in. long, and 
upon this wind 65 turns of No. 32 
double silk covered wire. In the 
course of winding, twist a loop at 
the centre turn and in the two 
turns on either side of this, making 
five tapping 'points in all. The 
whole coil may be mounted upon a 
standard coil plug, which can be 
obtained from certain dealers com- 
plete with the small piece of 
ebonite or fibre attached, to which 
the coil tube can be bound by 
means of adhesive tapes, somewhat 
after the fashion employed and 
protected by Messrs. Burndept 
Wireless, Limited, as illustrated in 
one of the photographs which 
accompany this article (Fig. I). It 
will be seen that the coil which I 
used is actually mounted upon a 
spare Burndept plug, since I 
happened to have this plug as a 
result of my misguided endeavours 
to locate the exact centre point 
upon a standard S5 coil. 

Receiving on long Wavelengths 
The only other component re- 

quiring mention is the jack of the 
type which closes the filament 
circuit upon insertion of the 
plug, which is mounted near the 
right-hand bottom corner of the 
panel. This jack is wired in series 
in the anode circuit of the first 
detector valve, in order that a pair 
of telephones may be inserted here, 
and the filament controls switch' 
on the filaments of both the valves 
of the unit. The object of in- 
serting a pair of telephones here is 
simply to enable one to use this 
unit as a complete two -valve re- 
ceiver in conjunction with the 
tuner, so that one can receive 

An Experimenter's Supersonic 
S 

Receiver. 
By G. P. KENDALL, B.Sc., Staff Editor. 

C (Conel,cdrd from page 296 of the April Mole.) b 

the longer wave- 
lengths upon which 
it is not usual to 

employ the whole super -heterodyne 
arrangement. All that is necessary 
is to stop the valve V, from 
generating local oscillations, and 
to insert a suitable plug-in trans- 
former in place of the short-wave 
transformer T1. The set then 
functions in a perfectly normal 
manner, tuning being done upon 
the two condensers in the tuner, 
or upon one only, according to 
whether single or double circuit 
tuning is employed, and upon the 
transformer tuning condenser in the 
Tropadyne unit. - 

Type of Aerial to use 
The oscillator condenser Cb can 

simply be set to a small value 
and ignored. Reaction can then 
be obtained upon the aerial circuit 
in the ordinary way, by removing 
the shorting plug from the reaction 
socket of the tuner and inserting 

liking for frame aerials, on account 
of their bulk, and the fact that they 
must be swung round to obtain the 
loudest signals from any ,given 
station. No doubt the selectivity 
'which they give is extremely 
pleasing, but where the selectivity 
of the receiving set itself is already 
very high it is certainly very 
much a matter of taste whether 
they should be employed or not. 

My own personal preference is 
for an extremely ,small aerial of 
the indoor variety,, consisting, in 
the case of this receiver, of. about 
6 ft. of flex, one of whose ends 
is attached to the picture rail 
and the other to the aerial terminal 
of the receiver. An ordinary out- 
door aerial is not desirable, except 
perhaps for the first tests after 
finishing the set, since it brings ip 
so much general noise that recep- 
tion is extremely unpleasant. The 
ordinary earth connection is used, 
and the aerial tuning condenser is 
left in parallel, quite a large 

Fig 1.-The coil 
and that 

on the left is a home-made oscillator coil, 
on the right a centre -tapped 84 coil. 

it in place of the reaction coil upon 
the oscillator coil holder. 

We turn now to the question of 
the actual working of the complete 
installation, and the first point 
requiring attention is the matter 
of the aerial to be used and the 
aerial tuning arrangements. Per- 
sonally, I have no very great 

tuning coil being required, such as 
the Burndept S4, or the Gambrell 
B, other suitable sizes being any 
standard No. 5o, or the Liasen 
No. 6o. With this arrangement 
it will probably be found that the 
first high -frequency valve will 
oscillate quite readily when its 
anode circuit is tuned to the 
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incoming wavelength and the potentiometer is moved 
towards the negative end. Quite a nice control of reaction 
can be obtained in this way, the best method being to 
find the oscillation point and then shift the potentio 
_meter some little way from it, 

The Long Wave Amplifier 
Before embarking on the question of the working of the 

complete set, the long wave amplifier must receive a 
little attention: and it should be explained that the 
method of- intervalve coupling adopted has a very 
important hearing upon the quality of the results which 
will be obtained, varying between good signal strength 
and very poor quality of telephony, if an extremely 
sharply tuned intervalve coupling is employed, to 
poorer signal strength but good quality when an ex- 
tremely aperiodic coupling is inserted. Evidently, one 
must -strike some happy medium, varying in one direction 
or another according to one's personal likings, and also 
bearing in mind that. it . is quite possible to make the 
mistake of using some 'coupling which is very efficient 
upon the long wavelength employed, but which also 
permits of considerable amplification of low -frequency 
noises which may be coming through, thus making the 
whole set extremely noisy and unpleasant to operate. 

Intermediate Frequency Transformers 
Space does not permit me to go into this matter very 

fully, and I may say that such work as I have done leads' 
me to think that it is better to sacrifice a considerable 
amount of signal strength to obtain quality and stability 
on the long -wave side, and this can be achieved with 
reasonable success_ by the use of, transformers wound with 
a not very . fine gauge . of resistance wire, in order to 
introduce the necessary damping into the circuits. It 
must be borne in mind that the object of introducing 
damping into these windings is to ' flatten out the 
resonance peak of the transformers so that the side 
frequencies of a telephony carrier -wave are fairly 
well covered in order that reasonably good quality of 
reproduction may be obtained. 

When I commenced the construction of this receiver 
none of the British manufacturers had placed upon the 
market a transformer specially intended for super- 
heterodyne work, and I tried various improvised 
transformers, obtaining quite good results with some very 
much resembling the ordinary plug-in type for the 2,000 
to 7,000 metres waveband, specially wound with resistance 
wire. One of the advantages of the experimental receiver 
which we are considering is that it gives one the power 
to . try various types of intervalve coupling, provided 
that any unit which it is desired to test is mounted upon 
some form of plug-in base, so that it may be plugged into 
a socket upon the long -wave amplifier. This feature is 
one possessing considerable advantages from the point of 

'view of the experimenter who, desires to try alternative 
methods, and will no doubt be valuable in view of 
the fact that it is to be expected that a considerable 
number of British wireless manufacturers will now 
devote their attention to super -heterodyne transformers, 
in view of the increasing popularity of the circuit. There 
will no doubt be considerable differences in the efficiency 
of the transformers produced, and it will probably prove 
desirable to try .them for oneself under working conditions. 
Some of the transformers which appear upon the market 
will no doubt be of the sel -f -tuned type, in which the 
resonance peak is adjusted by the manufacturers to scme 
arbitrary value, and with these, of course, the triple 
condenser will not be needed. It cad be cut out of 
circuit by means of the three single -pole switches provided 
upon the amplifier. It will no doubt be found interesting 
to try one or more of these transformers in conjunction 
with a stage of resistance -capacity coupling ; for example, 
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I 
By way of introducing you to our 

new and improved Manchester type 
of transformer which is designed and 
built upon the past experience and 
enormous sales of our other and ever 
popular standard type and shrouded 
models, we are offering for the best 
slogan and solution of the puzzle 
given below, £50 in cash prizes, 

1st PRIZE £25; 2nd PRIZE £10; 
3rd do. LS; 10 prizes of £1; 
and 144 Prizes of a Fi ament Resistance . 

RULES FOR COMPETITORS. 
Send your solution and slogan in an envelope marked " Pon -quip Punle" In 

the top left -band corner to the address given below, by July 15th, 19'25, together 
with a receipted Invoice for any one of our fully tested end guaranteed trans- 
formers which has been purchased since April Ist, 1925. We reserve the right to 
use any slogan submitted, and our decision must be accepted as final. 

The List Prices of our Transformers are 
STANDARD MODEL 14'6 BUCKS 12/ - 
SHROUDED MODEL 18/- MANCHESTER 15'6 

The name of your local de.7ler will be sent on application, or wrrte 
direct to us. Should you desire your receipted invoice returned, kindly 
enclose trill, tour entry a 1¿.1. stomped addressed envelope, 
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Slogan 

Name 

Address 
CLUES ACROSS. 

1 Abodes. 
7 Quit I 

10 Conductors. 
14 Genuine (beheaded). ' 

15 Chemical symbol for gold (reversed). 
16 Metal (beheaded). 
17 One end of a shoe. 
18 What America is. 
19 The beet one together with the 

correct solution wino the prize. 
20 Same as 11 down 
21 Procure (curtailed). 
23 German Cavalry. 
26 Wanted (reversed). 
28 Exist. 
29 Strength. . 

30 Cold Wind. 
31 Reviaud. 
33 Twists. 
35 The soldier's bugbear. 
40 A bevero;e. 
42 Two-thirds of finish. 
43 Two-thirds of the tint woman. 
44 Australian bird. 
47 Distend. 
49 By the sea (curtailed). 
51 Assemblage of people. 

CLUES DOWN. 
1 Two-thirds hot 

e 

2 Burden. 
3 Ratify. 
4 Half of one who quite hie own 

country to settle in another. 
5 Girl's name. 
6 A paved road (abbr.). 
7 Smeared. 
8 A protected aerial. 
9 Two-thirds of an English river. 

11 There. 
12 The business of cutting down timber. 
13 Point of the compass. 
22 Female sheep. 
24 Re -arrange and you will find an 

enclosure for Rl down. 
25 Turf. 
20 Fella lightly. 
27 Sin. 
32 Perfect. 
34 Memory aids. 
36 To. 
37 The same (Latin). 
38 Elevated tableland. 
39 Not odd. 
40 Delirium. tremens (reversed),. 
41 "That is" (reversed). 
45 Half a very small object. 
96 Urban district. 
48 Half an acre. 
50 Yee. 

POWER EßLIIPMEN,' 
COMPANY 

KINGSBURY WORKS, THE HYDE, HENDON, N.W.9 

MODERN WIRELESS ' 

Dispensing with Control in H.F. Stages 

CURTIS CONSTANT -TUNED 

(Aperiodic) H.F. AMPLIFIER 
Automatic Tuning-.No Conienser required. 
As used in DUOD' NE and CURTIS Circuits. 

The use of one. or more H.F. Stages (whether 
Tuned Anode or Transtormm'-Coupled) introduces 
further tuning controls which complicate the oper- 
ation of the receiver. 

Stil -oscillation is almost incontrollable with 
sharply -tuned circuits resulting from the use of tuned 
transformers with steep resonance peaks. 

The employment of ' the Curtis Constant -Tuned 
(Aperiodic) H.F. Amplifier introduces the- desired 
effective control. THESE RESPOND TO AND 
GIVE EQUAL AMPLIFI,CATIO.J OVER A DEFI- 
NITE HIND OF FREQUENCIES. In operation, 
it increases selectivity by giving a very smooth 
control over self -oscillation and, obviously, by per- 
mitting the safe use of moré reaction. 

An aperiodic stage, of course, requires no tuning 
control. This is the great utility of the Curtis 
Constant -Tuned (Aperiodic) H.F. Amplifier. As many 
as four H.F. stages are effective if coupled in this 
way. The first input 'and the last output circuits 
need Only be tuned. While the Curtis Constant - 
Tuned (Aperiodic) H.F. Amplifier gives all the am- 
plification required-the working of an H.F. Receiver 
is so simplified that a child could tune it. 

" Using a Curtis Amplifier and the Duodyne Circuit, 
I receive all British stations with an indoor aerial 
on a set made by myself." J. S., Tufnell Park. 

For Super Heterodynes 
Increasing the Range Selectivity and Stabilit 

The present rising popularity of the Super Heterodyne 
Receiver has revealed a surprising absence of suitable inter- 
mediate frequency transformers. Three. or four stages, em - 

0 to 800 
.ploying tuned transformers with a steep resonance peak, en - 

Typo A, 309iceo5/- courageº the inherent tendency of the intermedate long wave 
Metre, stages to buret into self -oscillation. 

Type B. 800 to 3,000 Experiment has also discovered that, in all super heterodyne 
Metres. Price 17/8 work, the efficiency of the long wave anupi0er contributes 

Type C, 2,09(_ to 7.009 largely to the stability and eueeeoo of the ammlete rrreiver. 
Metres. Price 1818 Where provision ú made for three intermediate stages, the 

Type C fe 
?rice eciall 'highest eflieienev is secured when onli the filter circuit is tuned 

p y -the remaining stages being ap.riodic. In the case of lour inter - 
designed for Super mediate stages, alternate stages of tuned and aperiodic are 
IIeterodynea. advised. 

THE .CURTIR CONSTANT TUNED HT. . APERIODIC) 
AMPLIFIER PROVIDES A VERY EFFICIENT APERIODIO 

The Curtis Constant- COUPLING. It fa designed with the lourpl° plug-in mounting, 

Tuned (A periodic) and is interohangeabb with the ordinary plug-in tranatorrner. 

X.F. Amplifiers are The a®ciency o4 this Curue production le proved ny IU 
remarkable performance M the famous Dnodyne Receiver, 

obtainable from all Its use in the long wave intermediate amplifier will etabillse this 
dealers. If you have very important unit and will give you control over the tendency. 

any difficulty please to self -oscillate -with a consequent improvement in tonal quality. 

send direct g%v%ng Penally, m such cases where an H.F. Valve is employed in front 

name and address of nl the first detector, the Curtis Constant -Tuned H.F. iAperiodioi 

dealer who could not 
Amplifier is particularly efficient. It gives jest the regaind 
amount of amplification without adding another tuning control. 

supply. Pull information and diagrams can be obtained upon rrgneet. 

SSoganration: PETER CURTIS, LTD. 
in association with THE PARAGON RUBBER MANUFACTURING CO" LTD., HULL 

75 CAMDEN ROAD, N.W.1. 
Telegrams: "PARA CURTEX." 'Phone: NORTH 3112. 

- BIRMINGHAM : 76. Newhall Street. Central 7238 
MANCHESTER : 312, Deansgate. Central 5095 

Barclays 1043 

In replying to advertisers, use Order Form enclosed. 455 
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Wuncell exclusive 
advantages featured: 
No. 3 

N inherent disadvantage of (` all Dull Emitters -previous 
to the introduction of the 

Wuncell - has always been the 
annoyance of microphonic noises. 
A touch on the receiver, a tap on the 
table, or even footsteps across the 
room, have often caused the valves 
to -transmit loud ringing noises to 
the phones or loud speaker. 
This cannot happen with the Wun- 
cell. Its rigid filament-arched 
and supported at its centre by an 
additional electrode-in combina- 
tion with the world -famed Cossor 
Grid precludes the possibility of any 
undesirable noises being created. 
This is but one of the many ex- 
clusive Wuncell advantages fully 
described in the large illustrated 
Folder to be obtained free of charge 
from any dealer-or from us on 
receipt of a postcard. 

Prices : 

W7 For Detector pr 
L.F. Amplifier 

W.2 (With red top) for 
long distance re- 

ception 

18/- each 

ft 
-vu re Correpon 
W .R.1 Mg to,W.Id. 

"W.R.2 Morn Zd- 

20/- each 

o Fitted with internal re. 
tistance so that Value ran 
be need with 3-. 4-, or 
6 -volt Accumulator with- 
out alteration w Set. 

s 

Lssor discards 
the Dry It artery 

HEORY and practice-even in wireless --cannot always 
be said to progress hand in hand. Apparatus or circuits 
which according to all the laws of physics or electricity 
should perform perfectly frequently fail to function as they 

should. Such a case in point is the use of Dry Batteries with 
Dull Emitters. 

# # * * 

When the first Dull Emitters were placed on the market a new 
era was prophesied in which dry batteries would take the place 
of accumulators. That, at present, there is no likelihood of this 
being realised must be apparent to all clear -thinking wireless 
enthusiasts. 

* # * * * * 

Time and again it has been proved that unless the dry battery 
is very large-and consequently expensive-it cannot possibly 
cope with the requirements of several Dull Emitters in use at one 
time. You should remember that the working of a Valve-whether 
rectifying or amplifying-is a very delicate operation. The filament 
current must be absolutely constant, otherwise electron emission 
will vary and upset the whole balance of the Receiver. 

# # e * st * 
Dry batteries are not built to give a constant output-they were 
originallydeveloped for ringing bells and other intermittent 
work. They have to generate their own electricity, and in so 
doing are apt to polarise. Their output fluctuates : at first it is 
high and then it falls off. All the time you need to keep con- 
stantly adjusting the rheostats to be getting the best results. 

* * * * * * 

But compare them with the small accumulator. No matter whether 
you use an accumulator for five minutes or five hours its 
output is perfectly constant. It does not generate its own elec- 
tricity-it merely stores it against demand. For economy, too, 
the little portable accumulator st:,ads supreme. A small initial 
cost and a few coppers every few weeks is all you need to spend 
if your Set is equipped with Wuncells. 

* * * * * * 

On every side there is marked evidence that the most popular 
type of Dull Emitter is the new WuncelI-the Dull Emitter that 
does not rely do an excessively fine filament and a dry battery 
of uncertain reliability ; the Dull Emitter that possesses a filament 
every whit as robust as that used in a bright emitter-a filament, 
moreover, that operates at the dullest of dull red heat; the 
nearest approach, in fact, to the cold valve that has yet been 
evolved. 

L1&:Q11 Val» 
THE ONLY DULL-EMITTER VALVES SOLD IN SEALED BOXES 

.4devrtisotttent ei A. C. Cossor Ltd-, Hi kbm-y Grove. IV.S (,iAAcrt Ad. 2533 

Ilc replying to advertisers, use Order Form enclosed. 
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the :T.A.T..method might well be 
used for arranging the tuned and 
untuned stages. 

Adjusting he Wavelength 
For the first . experiments, the 

ordinary type of long -wave plug-in 
transformers for the range of 2,000 
to 9,000 metres can be employed 
with quite considerable success, 
acid a great deal -of experimental 
work can be carried out. These 
transformers are very' much less 
sharply tuned than the shorter 
wave equivalent, and the triple 
condenser shown in the design of 
the long -wave amplifier enables one 
to shift their maximum response 
point about over quite a wide 
wavelength band. Thus, with the 
ccmbination of Gambrell H coils 
which I have mentioned, with a 
òoor µF condenser in parallel with 
the primary, if the triple con- 
denser is set to about 20 degrees 
upon the scale, the circuits in- 
volved will be roughly in resonance 
with one another, the final adjust- 
ment being performed as follows : 

Final Adjustments 
With the four valves of the long 

wavQ amplifier turned on and with 
high-tension connected, the other 
two valves of the set being turned 
out, listen in the phones, and 
revolve the triple condenser around 
its scale backwards and forwards, 
gradually turning the potentio- 
meter of the long wave amplifier 
towards the negative end. As the 
potentiometer is advanced, à point 
will presently be found at which 
the long wave amplifier breaks 
into oscillation over quite a narrow 
band upon 'the dial of the triple 
condenser. This indicates that the 
three tuned stages have come more 
or less into resonance with the 
tuned circuit of the filter, and 
the triple condenser can _then be 
set to roughly the centre point of 
this oscillation . band, and the 
potentiometer turned back to- 
wards the positive until oscillation 
just comfortably ceases. The long 
wave amplifier is then correctly 
adjusted, and it can be left once 
and for all, while we turn our 
attention to the other part of the 
set. .Any final adjustments can 
be made here, once signals have 
been picked up, by a manipulation 
of the potentiometer and a fine 
adjustment of the triple condenser, 
although as a matter of fact there 
is nothing really critical about 
either. of these adjustments. A 
suitable 'anode voltage must, ,of 
course, be chosen for the valves, 
about 6o volts being suitable 
in my own case, using general 
purpose valves. 

A Milliammeter Desirable 
We come now to the more 

critical adjustments of the oscillator 
and first high -frequency valve, 
and here I would like to explain 
that it appears to -me;" most 
desirable in any- experiments with 
this supersonic heterodyne receiver 
that a milliapirrleter, even -if only 
of the cheapest sort, should be 
kept permanently in the high- 
tension feed to - the 'oscillator 
valve, namely, between high- 
tension_ positive and :the terminal 
marked H.T. i- 2 upon the various 
diagrams: The reading . of this 
milliammeter enables one to tell 
in a mofnent whether the oscillator 
is functioning correctly at all 
times. 

Assuming that it can be used, 
the first operation is to turn on the 
filament of the oscillator valve, 
after connecting up the various 
batteries, 'and gradually advance 

ííL 

E 

Fig. 3.-A method of tuning 
when an outside aerial 
is used for short waves. 

To 
FIRST 
VALVE 

the reaction coil L, towards the 
fixed coil L, until a sudden flick 
of the milliammeter needle to a 
new reading indicates that the 
valve has started to oscillate. Now 
endeavour to find a suitable re- 
action setting which maintains this 
condition of Oscillation over the 
whole scale of the oscillator con- 
denser C5, filially clamping up this' 
adj. -Clement on the coil holder 
when -found. 

Tuning -in 
Now turn on the first high - 

frequency valve to its' normal 
brilliancy, and insert the telephone 
plug- into the jack upon the inter- 
mediate frequency amplifier. In 
passing, it should be explained 
that a dummy telephone plug is 
used to insert in the jack in the 
middle unit, in order to turn -on 
the filament of the valves. The 
two parts of this plug should ;be 
shorted together by means of 
a short piece of wire: With all the 
valves alight, listen in the phones, 
revolve the condenser 'C 5, and note 
whether a loud howl is heard at 
any particular point upon its 

scale. If this is heard, it means 
-that the oscillator itself is howling 
and .the reaction .between the coils 
L, and L4.. should .be slackened 
somewhat . 

When a: size and setting of re- 
action coil has been found which 
enables the valve to oscillate freely 
round the entire range of the con- 
deriser without howling at any 
point, commence the search for 
signals. Set the aerial tuning 
condenser to about 20 or 3c 
degrees and the transformer 
tuning condenser C, to,perhaps, 
go degrees.. Now revolve the 
oscillator condenser C, until the 
nearest station is - picked up, 
and tune it to the loudest 
degree possible bK'means of this 
one condenser. Next adjust the 
treble condenser and the potentio- 
meter of the long wave amplifier 
for the best results,- and then 
transfer your attention to the 
aerial circuit. Tune again here 
for maximum signals and repeal 
the operation on the condenser Cs. 

All this should' have been done, 
it should be explained, with the 
potentiometer in the central unit 
turned about half - way from 
negative to positive. . Now 
cautiously revolve this potentio- 
meter towards the negative end, 
and it will probably be found with 
most very small aerials that at a 
point fairly close to the negative 
end the first valve will break into 
oscillation and signals will probably 
vanish entirely. You should then 
turn the potentiometer back once 
more towards the positive end 
until oscillation just ceases, and the 
set is correctly tuned. . 

In this condition it will probably 
be found that the great majority of 
the B.B.C. stations can be tuned 
in upon the oscillator condenser 
alone, signals being picked up by 
this means and then tuned in 
louder by varying the condensers C, 
and C1, namely, the H.F. trans- 
former primary tuning condenser 
and the aerial tunjng condenser: 

Finding the centre paint tapping 
- Having once got the set more 

or 'less' working, we can proceed 
to adjust more accurately the centre 
point tapping upon the coil L5, 
which ' may be done roughly by 
means of a piece of light flex, 
one end of. which is bared and 
temporarily twisted round each 
tapping point in turn, the other 
terminating in a Clix plug to be 
inserted in pocket No. 3. if the 
correct centre point is not found, 
it will usually be found that the 
oscillator 'valve ceases to oscillate 
when the circuit L, C, comes into 
tune with the preceding circnit. 
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and this can be. taken as an in- 
dication until the correct centre - 
point is found ; where such stopping 
of oscillation should not take 
place, a slight adjustment of the 
variable gridleak R5 is, per- 
haps, necessary to ensure a proper 
balance. As a matter of fact, 
a complete balance is decidedly 
difficult to obtain, and- perfectly 
good results can be obtained even 
though the valve does stop oscillat- 
ing over just a few degrees of the 
condenser scale. Little difficulty 
will be experienced from this, but 
it is better to get rid of it entirely. 

Searching 
This method of tuning is per- 

fectly successful so long as signals 
are not unduly weak, in which 
case a slightly different procedure 
is called for. Thòse skilled in the 
handling of sets with several con- 
trols will be able to perform 
simultaneous searching by means 
of the aerial tuning condenser 
and the oscillator condenser, which 
will suffice to pick up quite weak 
signals, which can then be 
strengthened by the adjustment 
of the condenser C 3. 

A Simple Method 
An easier method is to make the 

long wave amplifier oscillate by 
turning its potentiometer towards 
the negative end, whereupon carrier 
waves when tuned in will be heard 
'in the ordinary way as a whistle 
of adjustable pitch with a silent 
point in the centre. When the 
long wave side is maintained in the 
oscillating condition it is quite 
possible to pick up even the 
weakest of signals by mere rotation 
of the oscillator condenser C5. The 
carrier wave can then be picked 

- up in the ordinary manner, 
strengthened by adjustments of 
the aerial and transformer tuning 
condensers C1 and C3, after which 
the long wave side is taken off 
the oscillation point and final 
slight adjustments made upon the 
oscillator condenser C5 and the 
appropriate vernier condenser. 

Practice Required 
The hints which I have given 

should suffice to enable the con-. 
structor to get the set working, 
and one or two evenings' practice 
will no doubt teach him more than 
many pages of description upon 
my part. I would most strongly 
impress upon the reader that he 
must not expect to finish this.. 
set and then sit down and go 
the round of the B.B.C. stations 
within his first half hour. On 
the contrary, however, he is 
quite likely to hear nothing except 
his- local station within the first 

half hour, and it is only with in- 
creasing practice in the ways of the 
set that he will begin to obtain the 
wonderful results of which such a 
circuit is capable. 

Results 
The actual results which can be 

obtained from such a set are so 
largely dependent upon the skill 
of the user, local conditions, type 
of valve employed, and so on, 
that it is very difficult to give a 
fair idea of what may bç expected, 
but I think it may be regarded 
as a safe minimum that with the 
very smallest of Aerials it should be 
quite easy to receive all the B.B.C. 
and Continental stations, and a 
number of the relays, with the 
pleasing selectivity which is such a 
characteristic of the super -hetero- 
dyne receiver, and which forms, 
to me, its main attraction. My 
own testing work is now done 
entirely without an aerial, signals. 
being picked up upon a plug-in coil 
in the tuner, and upon a short 
earth lead which is not more than 
7 ft. long, and with this arrange- 
ment I have no difficulty in receiv- 
ing all the B.B.C. stations and 
have, upon occasions, heard the 
Plymouth relay at good strength. 

Short Wave Reception 
I have obtained quite good 

results upon the shorter waves of 
too metres and below with this 
apparatus. ' Upon these short wave- 
lengths I find it rather difficult to 
make the oscillator valve function 
correctly if one attempts to make 
it oscillate upon the actual wave- 
lengths being received, much more 
convenient operation being ob- 
tained by using one of the harmonics 
which this valve generates when 
oscillating upon the longer wave- 
lengths. In practice, therefore, I 
used a coil consisting of 3o turns 
of No. 3o d.c.c. wire upon a 3 in. 
diameter ebonite tube, this section. 
of tube being rin. in length. The 
centre tapping is located upon this 
in the ordinary way, and one of 
the harmonics generated when this 
circuit oscillates is used to produce 
the desired beat with the short- 
wave signals. Using this coil, very 
good signals were obtained from 
KDKA on the 68 metre trans- 
mission ' (this being the wave- 
length in use at the time of my 
tests), using a Gambrel! " a/2 " coil 
and no aerial of any sort, the usual 
earth connection being taken from 
the earth connection of the tuner. 
When the long -wave amplifier is 
made to oscillate, an extraordinary 
number of amateur transmissions 
can be picked up, American stations 
being heard at excellent strength 
any evening after 9.3o. 

,a58 

Cutting out the first H.F. Valve 
For such short-wave reception 

the first high -frequency valve is 
cut out of circuit, and the detector - 
oscillator valve connected directly 
to the tuning Circuit. This is 
accomplished by removing the 
lead which joins the G terminal of 
the tuner to the G terminal of the 
Tropadyne unit, and taking in- 
stead a longer lead from the G 
terminal of the tuner, to the end 
of which is attached an ordinary 
valve pin, and inserting it in 
the grid socket of the high -fre- 
quency transformer of the Tro- 
padyne unit, this transformer, of 
course; being removed from its 
socket. The first high -frequency 
valve is then turned out, and 
all tunnig done upon the aerial 
circuit and the oscillator condenser. 

I have found- it possible, also, 
to use a full - sized outside 
aerial for these wavelengths by 
employing the circuit arrangement 
shown in Fig. 3 for the tuned 
circuit. Here it will be seen that 
there is a secondary winding across 
which the first valve is connected, 
the aerial being taken through a 
variable condenser to a tapping 
upon this winding, whose lower end 
is earthed. For the short waves 
mentioned, this winding may con- 
sist of seven turns of No. 22 d.c.c. 
wire upon a ring one inch wide 
cut from a three-inch diameter 
ebonite tube, the aerial tapping 
being located at the third turn. 
The coil can be readily constructed 
to plug into the tuner in question, 
and if a flexible Iead is taken from 
the tapping and furnished with an 
ordinary coil pin, this can be 
plugged into the aerial socket of 
the coil holder; whereupon, if. the 
aerial tuning condenser is switched 
into the 'series position, the circuit 
illustrated will be automatically 
obtained by turning the other 
" Utility " switch to the left-hand 
setting and bringing the secondary 
condenser into operation by turning 
the small on -and -off switch which 
controls it to the " on " position. 

Norm-The flexible lead must 
terminate in either a coil pin or 
plug socket, in order that it may. 
be inserted in the element of the 
aerial coil socket which is wired 
internally vita the series -parallel 
switch to the A.T.C. and so to the 
aerial terminal. 
_tnmmmmwunuummrxuuuunnwmmuntm= 
_ 5. _ Queries. 
% nlrltnallllrll111ItlOOrlitinllllrrlrrlrinrint011lltm. 

The Query Department is now 
re -opened to accept readers' queries. 
Readers are ad .ised that a charge of 
2s. 63. is made per question, and a 
stamped envelope should be enclosed. 
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nfijIMRTRADEMARK 

" For Distance Neutron 
Outshines All." 

Orrell, Bootle. 
No doubt y,u will be pleased to hear the following 

details re your crystal. 
Friday evening I tuned in Bournemouth after 

Liverpool station closed down at 10.50, and heard 
them quite loud enough to tell the music and follow 
same, after which I succeeded in tuning in the 
Dance Music from Glasgow until 11.30, when the 
announcer gave the tunes played and closed down. 
I may state that it is by no means the first time I 
have tuned in Glasgow, and on two occasions Belfast. 
Manchester I can obtain any time, daylight or dark, 
and is everything one may wish for on three Pairs 
of Headphones. 

Set Edison Bell Vario with square law condenser 
acrcss Neutron Crystal and Micro Dect. 

I consider this all the more remarkable as the 
crystal is well handled, having been set in various 
defectors with Woods metal, sometimes with too 
much heat-in fact, so hot that I could rot hold cup 
in hand. 

I have tried most Crystals and Detectors, bit for 
Distance Neutron outshines all, and not one spot 
but nearly all over. 

F. G. U. 

Stocked by the Best Radio Dealers. 
Packed in tin with silver catswhisker. 
Insist on Neutron in the Black and 
Yellow Tin. If unable to obtain, send/s 
1 6 with dealer's name 

1 /V and this wonderful crystal 
will be mailed by return. 

Sole lIstributors 
for Gt. Britain & Ireland : 

V. ZEITLIN & SONS, 
144, Theobald's Road, 
London, W.C.1. 
'Phone : Museum 6841. 

Sole Producers : 

NEUTRON LTD., 
Sicilian House, 
Southampton Row, 
London, W.C.1. 
'Phone : Museum 2677. 

\ rerstrri 
1 

WIRELESS6 SW.I 
CATSW 1SKER.um /. .\\ ,. 

RADIO QUALITY tT-"1%``t __, N l 1 E 
Insist upon Grade A 

The key position in your receiver is the ebonite 
you use. You may easily sacrifice efficiency 
by mounting your components upon poor quality 
ebonite. It is of little avail to use low loss com- 
ponents mounted on high loss ebonite-build on 
a sure foundation --Paragon Grade A Ebonite. 

In addition to high dielectric strength, its non- 
hvgroscopic properties and high resistance to 
high frequency current, Paragon Grade A Radio 
Quality Ebonite gives distinction to the simplest 
of receivers. 

STANDARD SIZE8- 

8 x 6 X 3/16 
8 x 6 x 

rol x 81 x } .. 
12 X IO X 
12 X 12 x i . 
14 X 12 x 
16 x 12 x i .. 
IS X i2 X I 
24 x Io X 
24 X 12 x} 

26 
3/3 
5/3 
7,3 
8/6 

1o/- 
11/6 
13/- 
14/6 
17/6 

8 x 51 x 1 219 
Ion x 7 x 1 4/7 
Iz X 6 x } 4/6 
22 x II x i 15/3 
16 X 9 X t 9/- 
12 X'II x i 8/3 
18 x 6 x i 6/9 
12 x 8 x i 6/ - 
Io x 8 X } 6;9 

2/3 
Io X 

5 xi/ 5/89 

to X 51 Xi 3/3 
12i X 91 x 1 7/6 

Panels cut to size, s-uared 
and edges ground, d. per 
s luare inch. 
Paragon Polished Mahogany 
Ebonite Panels cut to size, 
s uared, edges ground, ed. per 
s uare inch. 

You are advised when 
using certain types of 
polished ebonite to remove 
the surface skin. By using 
Paragon Grade A Ebonite, 
you obviate this irksome 
necessity. For, by means 
of a secret process, Paragon 
Grade A Ebonite is prepared 
without the metallic surface 
conducive to surface leakage, 

Therefore purchase 
Paragon Grade A Ebonite. 
The dead black surface, by 
which it can easily be 
recognised, is distinctive and 
exclusive to Paragon Grade 
A Ebonite. Regardless of 
exposure to sun or any kind 
of artificial light, this ebony - 
like matt surface remains 
unimpaired. just imagine 
the distinction Paragon 
Grade A Ebonite will im- 
part to your new set ! 

Remember Paragon Grade 
A Ebonite is easy to work 
by means of tools ordinarily 
in the possession of home 
constructors. 

For the especial convenience of readers of Radio 
Press Publications we can deliver any panel to 
the specified dimensions from stock. 

You do not purchase Paragon Grade A Ebonite by weight. To avoid 
substitution and other devices we protect the experimenter's interests by 
selling Paragon Glade A Ebonite in sealed envelopes only. Every dealer 
of repute throughout the world sells Paragon Grade A Ebonite. No 
ebonite is guaranteed Paragon Grade A radio Quality Ebonite unless 
sold in a sealed envelope stamped Paragon Grade A. 

Sage'rgantsation PETER CURTIS, LTD. C 

In conjunction with THE PARAGON RUBBER MFG. CO., LTi ., NULL. 

75 CAMDEN ROAD - - N.W.1. 
Telegrams-" PARACURTEX." 'Phone NORTH 311_. 
BIRMINGHAM : 78, Newhall Street. MANCHESTER : 321, Deansgate. 

Central 7238. Central 5095. 

Batel nys iaiZ 

In replying to advertisers, use Order Form enclosed. 459 
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E. 

The completed instrument has a neat and compact 
appearance. 

-11i 

RECENTLY much has been 
heard of reflex circuits, and 
they have attained a popu- 

larity equalled by only very few 
other arrangements, the reason 
being that where a single valve is 
made to do the work of two, cost 
of upkeep for valves and battery 
charging may be materially reduced. 
Besides this there is always a 
gratifying feeling in obtaining 
results equal to those of one's friends 
with a receiver of, perhaps, only 
half the size. 

At the same time the addition 
of apparatus always entails greater 
skill in construction and care in 
choice of components, and this is 
even more so when new parts are 
assembled round one valve. Con- 
sequently there are quite a large 
number of people who have not 
been successful in obtaining com- 
pletely satisfactory results with 
dual receivers. The arrangement 
to be discussed is calculated to 
remove a number of the usual 
difficulties encountered. This is 
done by adopting a simpler method 
of increasing the strength and the 
range of a set than the usual high 
frequency amplification carried out 
by the valve. 

A Novel Principle 
Mr. John Scott -Taggart, who 

has developed the reflex system 
to a greater extent than any other 
individual, was the originator of 
this interesting method whereby 

reaction is used in a modified circuit 
of what is, in fact, a crystal detector 
followed by one note magnifier. 

Let us then first examine the 
circuit diagram, Fig. r, of the 
receiver, in order to find out in Æ 

2,/ 

® 111111 iii 
H.T 

E 

Fig. 1.-The circuit diagram. 

what manner it carries out these 
functions. 

The Circuit 
Disregarding for the moment the 

coil L2, it will be seen that we have 
a somewhat unusual variation of 
the crystal and one note magnifier 
in common use. High frequency 
oscillations are received in the 
aerial circuit and the coil Ll is 

An Interesting 

Valve - Crystal 

Receiver 

By 

HAROLD H. WARWICK 

111111IIIIIIIII1111111111111IIIIIIIIII111111111111IIIIIIIIIIIIIIIIIIIIII 

g tuned to any required wavelength 
by the variable condenser C2. 
Rectification is- carried -out by the 
crystal detector D, and the resulting 
low frequency currents are passed 
on by the inter, aive transformer 
T1T2 into the grid circuit of the 
valve V,. The anode circuit of this 
valve contains, basides the aerial 
tuning coil, the headphones, which 
must be shunted by a fixed con- 
denser C3 to by-pass the high 
frequency oscillations in the aerial 
circuit. 

Reaction Control 
Reaction is applied by coupling 

the coil L2 to the aerial coil L1. 
A condenser C6 across the trans- 
former secondary T2 will in most 
cases be found necessary, but 
its value should - be kept as 
low as possible, whilst allo*ing 
sufficient reaction effect to be 
obtained, and should certainly not 
be higher than 0003µF. This 
will vary to some extent according 
to the type of valve and transformer 
used and may be determined by 
experiment. In the present set, 
using an Igranic transformer 5-I, 
a value of 0002 was found satis- 
factory. 

A fixed condenser of .000zµF 
CB connected across the primary 
winding of the transformer T5 T8 
was found in. the case of the 
instrument described to facilitate 
its operation. Without this con- 
denser overlap was predominant, 
and could only be eliminated by its 
use, when operating the set became 
a fairly easy matter, 

H.T. Shunting Condenser 
The condenser Ca, shown in 

Fig. r, whilst not being an absolute 
necessity, may effect an improve- 

lEo 
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This little instrument 
makes use of an interest: 
ing circuit similar to that 
which was first described 
by Mr. John Scott= 

Taggart, F. Inst. 'P., 
A . M.I.E. E.,in the March 
issue of the " Wireless 

Constructor." 

ranumuunumuunuuni ulutulullntimmutumilme 

ment in the working of the set. 
It is not included in the receiver, 
as it should be considered part of 
the H.T. equipment. A suitable 
value is 2µF, but so long as it is 
large this value is not critical. 

The usé of the C.A.T. condenser 
' was found to be an advantage, and 

a switch has been incorporated 
in the set in order that changing 
from C.A.T. to the direct aerial 
connection and vice versa may be 
effected with a minimum of trouble. 

For the possessor of a set"com- 
prising a crystal rectifier and one 
low frequencK amplifying valve, a 
few wiring alterations and the 
addition of orie coil will consider- 
-ably increase its sensitivity. 

The use of clip -in condensers greatly facilitates 
experiments. 

Before examining the layout of 
components, a list of those necessary 
is given, and these may be identi- 
fied in the photographs. 
One Polar vernier 2 -coil holder 

(R.C.C.). 
One ebonite panel, 9 in. by 51 in. 

by Ì in. (American Hard Rubber 
Co.). - 

One Antiphonic valve -holder (Burn - 
dept). 

A plan view of the receiver which will materially assist 
in the construction. 

One dual filament rheostat (Burn - 
dept). 

One fixed 
.000rµF (M 

One fixed 
00027iF or 

One fixed 
oo2µF (Mc 

One fixed 
(Dubilier). 

One variable 
Law with 
(Wates). 

One fixed crystal detector (Radio 
Instruments). 

One L.F. transformer, 5-I ratio 
(Igranic). 

One 2 -way _switch i(Lissen). 
Eight nickel terminals. 
Box with base -board for panel, 

9 in. by 5e in. deep (Carrington 
Manufacturing Co.,, Ltd.). 

One Packet Radio Press Panel 
transfers. 

condenser (clip -in) 
cMichael). 
condenser (clip -in) 

0003µF (McMichael). 
condenser (clip -in) 

Michael). 
condenser 0002µF 

condenser, Square 
vernier, 0005µF 

Marking Out the Panel 
No difficulty should be experi- 

enced in marking out with the aid 
of the diagram giving the dimen- 
sions. All marking should be made 
on the back of the panel and a lead 
pencil should not be used, as leaks 
may result if any lines are left, and 
these would prove seriously detri 
mental to efficient working. A 
scriber is the correct implement to 
employ. There are very few 
positions on the panel to determine, 
for, excepting terminals, there is 
only one hole each for the switch 
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AERIAL 

Fig. 2.-Constructors should ask for Blue Print No. lila, 
price is. 6d., post free. 

and variable condenser, two for 
the coil -holder, two for the crystal 
detector, whilst -a template is 
supplied with the Burndept dual 
rheostat. 

Other holes are required for the 
attachment of the panel to the 
base -board by means of four half - 
round nickelled wood -screws, placed 
at equal distances along the bottom 
of the panel. A further hole is 
required if an angle bracket be 
used, after the manner adopted in 
this instrument, further to increase 
its strength. 

It will be found more convenient 
when assembling first to mount all 
the components required on the 
panel, and then to fit in the others 
upon the base -board in positions 
approximating to those shown in 
the photographs, and to hold them 
down by wood -screws. This will 
save a considerable amount of 
measurement and will facilitate 
matters if other components than 
those specified are used. 

Layout of Components 
The front of the panel presents 

an attractive appearance, and each 
control is placed in the most easily 
accessible position for its use. The 
coil -holder and variable condenser 
are placed towards the bottom 
of the panel, and the switch for 
C.A.T. is placed close to the coil - 
holder. The filament rheostat 
is in the centre of the panel, while 
terminals for battc ries and head- 
phones appear on the right of 
the panel, and aerial and earth 
on the left. - 

Adjusting the Detector 
Upon the back of the panel, in 

addition to the above, is held the 
R.I. detector, in the top left-hand 
corner as seen from the front. 

It is arranged so that quick adjust- 
ment may be made if required by 
raising the lid of the box, when the 
knob is immediately to hand. This 
position for the detector was 
adopted because it is less likely to 
be adjusted or meddled with un- 
necessarily, and care should be 
taken, if an R.I. detector be used 
not to jamb the two crystals 
together, but to carry out adjust- 
ments by first pulling out the 
adjusting arm, then turning and 
allowing to fall back gently. Clip -in 
condensers will be seen in- various 
positions upon the base, mounted 
upon ebonite strips. The condenser 

May, 1925 

on the right of the transformer is 
the C.A.T: condenser; while the 
two together Upon the left are. the 
telephone condenser, which is the 
one nearest to ' the variable .con- 
denser, and the condenser shunted 
across the transformer secondary, 
which it may be_ necessary to .vary 
as explained elsewhere. That 
above the transformer is the one 

- connected to its primary terminals. 

Wiring 
As will be seen from the photo- 

graphs, the connections present a 
very neat and attractive appear- 
ance when wire- of the square 
tinned -copper variety is used. 
Throughout the instrument de- 
scribed, No.' -16 gauge hard drawn 
wire was used and soldered into 
place where tags were provided 
upon the parts ;, connections to the 
terminals, however, were made by 
making complete loops in the ends 
of the wire, placing over the shanks, 
putting a washer on each and 
screwing nuts down really hard. 

Flexible leads were 'used for the 
coil -holder and made to' pass in 
pairs through two holes in the panel 
and were soldered at points upon 
the stiff wire. 

Do not forget, when soldering, to 
clean all joints thoroughly, use as 
little flux as possible and wipe up 
any excess, and employ a really hot 
iron with just the right amount of 
solder. 

Operating the Set 
When the set has been completed, 

aerial, earth, accumulator, and 

Although all the space is utilised, there is ample 
- clearance between the components. 
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The Dubilier Vanicon 

Square Law Condenser. 

Supplied in three capacities 
with Vernier as illustrated. 

000025 mf d. . . 17 /6 
00005 . . 22 /6 
0001 .. 27/6 

A Real Square Law at Last f 
THE Dubilier Square Law Condenser is 

no doubt as welcome an arrival to 
you as it is to everyone else who is 

interested in Wireless/ 
It has been produced at the request- of 
many insistent amateurs after a period of 
experiment and research extending over 
nearly two years. - Besides having all the 
properties which have'. made the Vanicon 
famous, such as low electric losses, positive 
contact to moving plates, niechanicàl.rigidity, 
etc., it has been designed with such care and 
manufactured with such -precision as to give 

A True Square Law Effect. 

That is to say, the variation in watvelength 
produced is actually in direct proportion to 
the angle through which the dial is turned. 
It is this quality which makes the Square 
Law Vanicon a necessity not only to the 
serious experimenter, but also to every 
constructor. 

The most efficient and accurate Square Law 
Condenser on the market, yet it costs no 
more than the Standard Vanicon with 
Vernier. 

When you require a Square Law Condenser, 
see that you 

Specify Dubilier. 

Telephone: 
Chiswick 
2241-2-3. 

Telegrams: 
Hivoltcon, 
Phone, 
London. 

In rep ying to advertisers, use Order Form enclosed. 
E.P.S. 133 
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0TH these sets employ a special, easily tuned 
reflex circuit, which is equivalent, in effect, to 
an extra valve. Both are fitted with B.T.H. type 

B.5 (0.06 amps) valves, which consume so little current 
that standard dry cells can be quite successfully used 
for filament lighting. 

Radiola I (Valve -Crystal) Receiver 
This is the ideal set for head telephone reception over distances 
up to oo miles, two crystals, with change -over switch are provided 

PRICE s. d. 
with enclosed H.T. Bartel), and B5 - 9 0 0 
B.T.H. Headphones (4,000 ohms) - - 1 0 0 

Radiola II (2 -Valve) Receiver 
The power of three valves is secured by the -use of a dual ampli 
lieation circuit. Under average conditions titis set will ieceive 
all B.B.C. stations. 

PRICE £ s. d. 
with enclosed H.T. and Z .T. Dry 'Batteries 

and two 'B.5 - - - is (i O 

R.T.H. Headphones (4,000 ohms) - 1 0 0 

Gbtainable from all Electricians & Radio Dealers 

We also make Gusted Sets, Lead .'peakers, Amplifiers and 
"Tungar" Battery Chargers 

The British Thomson -Houston Co. Ltd 
'orks Offices: Crown House, 

Coventry Aldwych, London, W.C.2 

, 'tTisuzz, -v.ttvc) 

A e 

In replying to advertisers, use Order Form enclovd. 
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headphones should be connected 
to their respective terminals, and 
coils.should be placed in the holder. 
The filament rheostat should 'row 
be placed in an on -position to see 
if the 'valve lights. If this is all 
right, ' next connect 'momentarily 
a 3 or 41 volt section of _the H.T. 
battery. Tf the valve brilliancy 
is seen to alter, the reason must be 
ascertained before proceeding, lest 
the valve should come to a pre- 
mature end. This beingsatisfactory, 
the H.T. voltage may be increased 
to an extent depending upon the 
type of valve, when a loud click 
should be heard in the headphones. 

Supposing broadcast is required, 
a No. 5o or 75 coil in the movable 
socket of the coil -holder and a No. 
50 in the fixed will generally serve 
to covbr a wavelength of between 
about 25o-5oci metres when using 
C.A.T., that is, when the switch is 
pushed in. 

Tuning 
For a preliminary adjustment 

separate the two coils as far as 
possible and remove the fixed 
condenser shunted across the trans- 
former secondary. The set should 
now function as a crystal detector 
and one low frequency amplifier, 
and since the crystal is perman- 
ently adjusted signals should be 
received on an outdoor 'aerial up 
to ro to 15 miles from a .B.B.C. 
main station by simply turning 
the aerial tuning condenser. When 
signals have been obtained try 
the effect of bringing the two coils 
together. The condenser will prob- 
ably require a further adjustment 
as the coils are brought together. 
Very likely no increase in signal 
strength will result, but upon 
placing a fixed condenser of about 
0003eF across the transformer 
secondary little difficulty will be 
encountered- in obtaining reaction 
effects. If trouble is still experi- 
enced, reversing the leads to one 
of the coils will almost certainly 
correct matters. This -having been 
accomplished, other adjustments 
may be made, such as regulating 
the filament voltage and H.T. 
voltage. The effect of removing 
the earth lead from E and placing 
it on H.T. can also be tried. 

The next step is to try different 
values of the condenser C5. The 
smallest value possible with con- 
sistent and uniform operation 
should be used, as if made too 
large it may bypass low frequency 
impulses handled by the trans- 
former. 

Different ranges of wavelengths 
mäy be covered by - the use of 
plug-in coils, and waves down to 
15o metres have been received 
with ease. A No. rso in the aerial 

circuit and 200 in the grid circuit 
will usually be satisfactory for 
receiving Chelmsford with parallel 
aerial tuning. 

Test Report 
All tests were carried out on a 

good outdoor aerial . o ft. long and 
4o ft. high about six miles from 
the London broadcasting station, 
in a ioca+lity where reception as .a 
whole is only moderate. Out of 

MODERN WIRELESS 
on the headphones, and 5XX was 
not far short of .London in strength. 
Radio -Paris, Brussels, Hamburg, 
Breslau, Madrid, -wale all received, 
and also some cif 'the B.Q.C. relay 
starfions, which were not;identified. 

KDKA 
At ri,zo one -evening -two home- 

made basket (soils wound with 
No. r8 gauge:C.C, wire were 
1inggedl :into the coil -holder ; the 

84i' 

AERIAL CO/L 
LEA.OS. 

Fg. 3.-The wiring diagram which may be obtained from the 
Sales Dept., price 1s. 6d., post free. Blue Print No. 111b. 

some seven or eight different types 
of valves tried, a low impedance 
valve, the B.T.H. B4, was found 
to give the best results with 
about too volts on the plate. 
With it reaction was more easily 
obtained and more easily controlled. 
C.A.T. was only used below zoo 
metres. 

2L0 was received at sufficient 
strength on an Amplion loud- 
speaker to be all that could 
be desired for an ordinary sized 
room, while it could be heard in 
all parts of the ,house. All the 
B.B.C. main stations were heard 

grid coil consisted of 16 turns and 
the aerial coil, of 8 turns, and in a 
few moments KDKA was received 
at quite, good strength despite the 
particularly strong atmospherics 
that were prevalent. ,For this the 
outdoor aerial was used with con- 
stant aerial tuning, and - the B4 
was the only valve with which 
oscillation could be obtained, valves 
with higher impedance being only 
effective down to a wavelength of 
about r5o metres. KDlfA on 
this occasion was working upon a 
wavelength between 40 and 70 
metres. 
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e that these may 
e be compared 

e e under their 
e hest condi- 

e ®tions. 
® The the o - 

g e retical ar- 
eeeeeteeesee®seeeseeeeeeseeeeeeseeeeeeeee®rangement is 

shown in the 
THE comparison of various circuit diagram of Fig. r. From 

makes of loud -speakers is this it will be seen that two termi- 
often of considerable interest nais go to the output terminals of 

to the broadcast listener, and for the set, that marked plus going to the 
this purpose some type of change- plus terminal of the latter. The 
over switch is necessary, since the polarity of this terminal may always 
ear is unable to carry a sufficiently be determined by the fact that it is 

good impression over the time taken the one which goes direct to the high - 
to change from one to the other tension battery. The two loud- 

speakers to be coin - 
pared 3" Tr pared are connected 
between the two 
pairs of terminals, 
across which are the 
plug-in condensers 
C1 and C2. The 
plus connections for 
these two latter are 
indicated both on 
this diagram and on 
the unit. 

LOUD SPEAKER SPc XFR, 

2 
3/5 

h 

The existing cud -speaker terminals 
on the set should be connected to 
the two inner terminals marked "Set." 

where no switch is used, unless. the a suitable 
difference is very marked. Various 
makes of loud -speakers require a 
varying size of condenser in parallel 
with their windings for best results, 
and with this object in view, in 

L.S. 

Tb SET. 

t o 
Fig. 1.-The,circuit diagram. 

the unit about to be described, 
arrangements have been macle so 
that plug - in condensers may 
be inserted in parallel with the 
windings of both loud -speakers, so 

2 LS 
a- e 

f 

A Change -over Switch 
for Comparing Loud - 

Speakers . 

By JOHN UNDERDOWN. 2 

eeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeee 
equally well in this position. In 
order that the change -over of the 
condensers C, and C2 might 'be 
both rapid and easy McMichael 
type of clip -in condensers have 
been used in these positions. These 
maybe obtained in a suitable range 
of values for the purpose of placing 
across the windings of the majority 
of loud -speakers, and generally 
will he from 'oor to 'or mfd. 

Care should be taken in wiring 
the switch. 
Connections 

The connections to the unit a.re 
extremely simple, the telephone 
or loud -speaker terminals of the 
set being connected to the two 
middle terminals marked " Set " 

Components Re- seen to the front of the panel in the 
guired photograph. One loud -speaker is 

To construct this connected between the two termi- 
handy little unit it nais to the left of the panel marked 
is merely necessary " Loud -speaker r," whilst the other 
to have a double- with which it is being compared 
pole change - over is placed between the two marked 
switch, six terminals, " Loud -speaker 2 " to the right of 

ebonite panel, and the panel. - 

some arrangement 
on which to mount 
the 'unit. In the 
actual unit of the 
photograph a 6 in. 
by 4 in. by in. 
thick panel of ebonite 
is. used, and this 
is . mounted on a 
2 in. deep frame 
without base, in 
order to facilitate 
the changing of the 
condensers across 
the loud -speakers. 
A Gambrell type 
anti -capacity switch 
has been used, but 
of course almost 
any type will do 

This photograph will greatly 
assist in wiring up the unit. 
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Louden 4 -volt Dull - 
Emitters. 

Type F.E.R.I for de- 
tection and L.F. 
Amplification. 
Type F.F..R.à for H.F. 
Amplification. 
Filament Volts 4 
Filament Amps. 0.1 

Price 13/6 r 

The 4 -volt Dull Emitter. 
i l E economy of the Dull -Filament 

Valve is undoubted. Its low current 
consumption, especially if you 
possess a multi -valve set, will 
save you several pounds a year 

in the recharging of your accumulators alone. 

Its economy, of course, is all the greater if you can 
fit the Dull -Emitter Valve straight on to your set 
without having to alter the Filament Resistances. 
For this reason we have recently placed on the 
market a Louden Dull Emitter which works at 
4 volts. This means that if you are now using 
ordinary bright -emitting valves, getting their 
current from a 4 -volt accumulator, you can sub- 
stitute Dull -Emitting Loudens for them and reduce 
your accumulator bill by one -seventh. This, if you 
consider it, means quite a large saving in a year's 
broadcasting expenditures 

To effect this saving, incidentally, does not involve 
any large initial outlay. The Louden Dull -Emitter 
only costs 13s. 6d., and this is very little more than 
you have to pay for the ordinary Bright Emitter. 
In addition you get a valve which has become 
famous for its qualities of Silver Clear Reproduc- 
tion, and which will improve your reception beyond 
recognition. 

If you desire a personal test of these valves visit 
your local retailer and ask to hear them. They are 
a revelation in clear reception. 

Advt. of the Fellows Magneto Co., Ltd., Park Royal, London, N.W. 10. 

In replying to advertisers, use Order Form enclosed. 
E.P.S. 4> 
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A.J.S. LOUD SPEAKER 
(as shown on left) 

Accurate proportions and non -resonant 
horn, giving, correct acoustic properties 
and ensuring true reproduction. Utmost 
volume, with completeabsence of distortion. 
Price, with Metal Horn and Electro -plated 
fittings, £4 15:. With Oak or Mahogany 
Horn and Electro -plated fittings, £5 10s. 

A.J.S. "UNITOP" CABINET 
RECEIVER 

(as shown below on the left) 

Forms top section of " Unit System " Cabinet 
and contains A.J.S. 4 -valve Receiver. Complete 
in itself, it may be conve-ted into a beautiful 
pedestal cabinet by subsequent purchase of first a 
centre section to contain both batteries and then 
base section containing special A.J.S. Loud 
Speaker. Used alone, the " Unitop " is a com- 
pact and attractive piece of furniture and a 
highly efficient Receiver, easily pòrtable for out- 
door functions. In Mahogany, or Light, Dark or 
Wax -polished Oak. Complete with all accessories 
ready for use, 30 Gns. (Without accessories, 
£24 10s.) 

A.J.S. PEDESTAL CABINET 
RECEIVER 

(as shown on the right) 

Designed and constructed by exl,erienced 
cabinet makers to contain the A.J.S. 47valve 
Receiver. Represents the highest standard 
yet achieved in the design of Wireless 
Receiving Sets. Each Cabinet is a complete 
Unit containing 4 -valve Receiver, L.T. 
Accumulator, Special Double Capacity H.T. 
Battery, Brandes Headphones, A.J.S. LOUD 
SPEAKER to match cabinet, and all 
accessories ready for instant use, inc'uding 
full set of specially designed Ms liard Valves. 
In Mahogany or Oak, 50 Gn-, 

A.J.S. STANDARD 4VALVE 
RECEIVER 

(as shaé'n below in tie centre) 

Noted for selectivity, power and clearness. Ex- 
tremely flexible, it functions on wavelengths from 
150 to 20,000 metres, giving most successful 
results on indoor aerials. Prices (including all 
royalties), 4 -valve set, 'complete with 4 specially 
des geed Milliard valves, Brandes 'Phones, L.T. 
Accumulator, Special Double Capacity H.T. 

Tube 
Battery,27 Aerial.(Without 

aaccessories £20 5$.). 
and Lead-in 

" THE HALL MARE OF RADIO PERFECTION " 

If you haven't seen 

the new A.J.S. models 

you haven't seen the 

latest developments 
in Radio Construction 
Ask the nearest dealer to show you the Instru- 
ments illustrated, as well as the "Unit System" 
4 -valve Cabinet and A.J.S. Component parts. 

A. J. STEVENS & Co. (1914) Ltd. 

Wireless Branch, Wolverhampton. 
'Phone : Wolverhampton 155o. 

W. Call Sign : 5R.T. 'Grams : "Reclaim, Wolverhampton." 
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Panel Plugs and Sockets 
Messrs. Belling and Lee, Lt l., 

have sent for our inspection 
samples of a neat form of plug- 
connector for aerial, earth, 'phones 
and battéry. connections, etc., on 
the panel. These have a sachet 
with hack -nut and engraved in- 
dicator -ring, in black or red, f r 
fixing in the panel, with soldering 
lug at the end. An uncommon 
type of plug, consisting of spring 
tongues pressing outwards, ensures 
good electrical contact with the 
socket. On to the end of the plug 
screws the coloured insulating 
handle, having a conical pin -chue': 
in its interior which will hold, the 
makers claim, a wire from No. 14 
to lao. 4o S.W.G., or an aerial 
wire. This is actuated by being 
forced into the conical end of the 
plug body, - 

On trial, a firm grip was ob- 
tained with the chuck on a large 
square bus -bar, ordinary flex, or 
single wire, and the plug proved 
in each case to have a secure fit 
and .good contact in its socket. 
The fitting is very 'neat in appear- 
ance, and, should _provide a decided 
improvement over -the- old screw 
terminal for repeated and rapid 
changes of connections, etc. The 
price is moderate, considering the 
relative complexity of the device 
and the high finish. 

An Easily Fixed Switch -Arm 
Messrs. Athol F_ngiheering Co. 

have- sent for our inspection a 
sample of a new type of" one -hole - 
fixing " switch -arm, which can 
actually be mounted on the panel 
with thé minimum *amount of 
trouble. A' hole about e in. 
diameter is required for the centre 
hush. This is fitted with a large 
lock -nut at the back of the panel, 
lare enough to pass over the usual 
small lock -nuts on the end of the 
spindle. It only has to be removed 
when actually mounting the switch, 
and the smaller nuts are not 
touched. The switch -arm is e 
laminated, and is securely fixed 

o.- 

by este4 
es 

in a notch in the bass of the con- 
trolling knob, so . will give no 
trouble by working loose. The 
device is well finished, and operates 
smoothly. We can strongly re- 
commend it to amateur construc- 
tors. The finish is in nickel -plate. 

Naylor " Fulstop " Variable 
Condenser 

Messrs. J. H. Naylor have sub- 
mitted a sample of their geared 
variable condenser f tted with 
isolated controlling mechanism and 
earthed shielding plate, drawing 
attention to this method of 
eliminating practically all harmful 

isintstutr\e"^' 

The " Fu'stop " Variable 
Condenser 

hand -capacity effects for fine tun- 
ing purposes. This type of con- 
denser has been reviewed previously 
in these columns. The instru- 
ment submitted, of ' nominal 
0005 AF capacity, and with plates 
of the " square -law " shape, re- 
sembles closely the former example 
tested. The two -to -one gearing is 
isolated from the spindle of the 
moving plates, by an ebonite 
bush ; and a disc of aluminium, 
which at the same time provides 
a zero indicator, . is interposed 

between the knob and _ scale and 
the condenser proper. By: earthing 
this and the gears, it is evident 
that 'hand -capacities are rendered 
wholly innccuous. The instrument 
is of the one -hole -fixing variety', 
and showed a capacity fairly close 
to the nominal, low minimum 
capacity, low losses on ultra -short 
waves, and excellent insulation 
resistance. It is well made, and 
operates with smoctl.mess and 
minimum back -lash in the gears. 
The knob and scale are securely 
fixed on the spindle, an indicating 
disc being provided fitting into a 
recess in the knob. 

A Tubular Earth 
A Hedges patent tubular earth- 

ing device has been submitted for 
practical test by Messrs. General 
Electric Co.; Ltd. This is in the 
f.;rm of an iron pipe about r in,' 
diameter and 32 in. long, with 
pointed end for driving down 
vertically into the earth, pre- 
ferably in a damp spot in the 
garden. A top casting is provided 
with holes, which arc covered with 
a slip of paper during transit, and 
the pipe is filled apparently with 
granular carbon material, a plug 
of steel wool -and a washer keeping 
this in position. A length of copper 
flex passes down into the interim 
of the pipe, and provides the 
necessary earth -lead connection ' 
This lies safely in a'slot in the eel' 
casting when driving the pipe 
The usual Instruction is given as tc 
watering the- ground- around the 
pipe. 

On test in direct comparisot 
with_ an excellent direct water - 
pipe earth, and with a three -wire 
counterpoise spaced under the 
single -wire So by 20 ft. suburban - 
aerial at a few feet from the ground, 
with a low -loss thick -wire and 
air -core variometer, the measured 
signal -strength- at about r; miles 
from zLO was 20 microamperes 
(rectified by excellent galena 
crystal) with the water -pipe earth, 
and r8 microamperes with the 
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Flexible Steel Wire Rope 
For use where strength r t strain is 
required., Extremely flesil _ and easily 
I.andied on putties. 

Breski'q Price 
No..Diameter. St,a.i. zoo it. 

o tí16" 5 Cwt 4/81 
I 3/32" 10 ,, 6/- 

3z 5'32" 25 ,t 10/- 
52 3/15" 35 , 12/ - 

Strainers de- h's ended, for rse with 
Awe Od. each. ."6 doz. Or sera of to - 

and over ('arr. y :;id, otherwise plea, 
add 9d. extra. 

SMITH & ELLIS, L'd. (Dept. 85), 
11, Little Britain, Aldersk_te Street, E.C. , 

REPAIRS 
TO HEADPHONES 
TO LOUD SPEAKERS 
TO COILS 

Rewound to any Resistance and 
made equal to new. Price 
quoted on receipt of instruments. 

Prompt Delivery. 

THE VALLEY MAGNET CO. 
(Dept. M), WOOLWICH, S.E.18 

Established 26 years. 
'Phone : Woolwich 888. 

ELECTRADIX RADIOS 
" C " Valves, Air Force, low loss, 6/6 (post at 

buyer's risk). %Vavemeters, 50/-, . £4, £5 and 
£6. Morse Recorders, £6 10e. ; Wheatstone, 
£8. Alternators, £3 10s. Valve Transmitters, 
£3. Spark. Sets, 15/6. R.A.F. Steel Masts, 
2/6 per 5 -ft. run. Receivers: 2 -valve, 2B, 
'£2; 3 -valve, Mk. q, £3 ; 5 -valve; £5 10$.; 
ry-valve Marconi, £8. Ail prices less valves. 
Bridges, £3 and £5 10s. Res. Boxes, multi - 
range standards, r to2,00p ohms, 17/6 to 50/-. 
Loud Speakers, 19/-. Ebonite Horns, 8/- 
A.C. Chargers, £4 101. Charging Dynamos, £3. 
Marconi Rounds Valves, 3/6. Milliammeters, 
27/6. Microammeters; 65/-. Amp. and Volt- 
meters, all ranges. Ohmmeters, £10. Testing 
Sets, £4 to £14. Condensers, L.T. to ro,000 v., 
1/6 to £2. Call or write for new and enlarged 
catalogue. Post free, 4d. 

LESLIE DIXON & CO., LTD., 
9, Colonial Avenue, Minaries, E.1. 

'Buses pass the dloor. l lenhone-Avenue .4r66. 
. 

LET YOUR HOUSE LIGHTING 
RUN YOUR RADIO SET 

RAMPLING'S ACE 
(The Voltage Equalisator) 

Will do this. No Accumulators Required. 
Send No. of Valves on your Set and fa 2s. to 

RAMPLING'S,ParkChambors, Ipswich, 
and abolish Disappointed Evenings. 

Nu Ave 
/rpdio c/av. 

PICKETTS-are used for Finest Sets. 
I'.STIMATES PER RETURN. 

Send for Cabinet List, Free. 
PICKETTS CABINET (M.W.) WORKS, 

BEXLEY HEATH, S.E. 

PATENTS, DESIGNS AND TRADE MARKS 

J. S. Withers & Spooner, 
Chartered Patent Agents 

Stante H"..' 
51 It 02 ('hanee,;y Lane, 

Landon, n'.C. 

Tel. "Iuprarally," 
Holb. London, 
Tel. 480 Holborn 

Hedges tubular earth driven right 
down into damp clay and with 
direct short earth -lead well isolated 
and insulated. The counterpoise 
gave only 15 microamperes, the 
diminution in effective height here 
masking any lowered H.F. resist- 
ance. The water -pipe and tubular 
earth together gave the same 
optimum figure of 20 micro- 
amperes, indicating a minimum 
resistance. 

In valve reception no difference 
could be- noted at all between 
the two " earths " with quite 
sensitive reaction, the German 
stations coming - in as well as 
usual on one or two valves, and 
the receiver being very lively. Late 
at night, after the B.R.C. stations 
had signed off, there was no 
difficulty in hearing Petit Parisien 
on the plain crystal, faint but 
intelligible, with the Hedges earth. 

In situations where space is 
valuable, or a disturbance of the 
soil is to he avoided, this form 
of earth can be recommended. 

May, 1925 

Spedding " Super Solderflux" 
A sample of a soldering flux 

for which great dirt -penetrating 
powers and ease of application 'are 
claimed has been submitted by 
Arthur Spedding. This is a red 
preparation, in the form of a 
thick paste, which is to be applied 
to the parts to be soldered ap- 
parently without any preliminary. 
cleaning, even on a greasy or 
painted surface ; on the applica- 
tion of the hot iron the directions 
state that a firm soldered joint 
results. On practical trial, first on 
clean metallic surfaces, the flux 
was found to operate in the usual 
way if the iron was made very hot ; 

on " dirty " surfaces which would 
long resist ordinary attempts to 
produce a tinned surface and sound 
joint, this flux on trial gave a, 
sufficiently clean surface for tinning 
when an extremely hot iron was 
used, but not with any great ease, 
as suggested in the pamphlet 
accompanying the tin. 

Whilst under the conditions in- 
dicated this flux 
certainly oper- 

The C.A.V. Tool Set which has been 
specially designed for wireless constructors. 

Tool Set 
Messrs. C.A.V. Small Tools, Ltd., 

have sent for our comment a set 
of small tools, in a carton, for use 
in practical radio construction, 
and marketed at a reasonable in- 
clusive price. These consist of a 
universal holder, with a screw 
chuck and convenient handle ; 

together with two screw -drivers, 
wire -bender' device, small hammer- 
head, two box -spanners, Nos. 4 
and 6 13.A., counter -sink, . reamer, 
bradawl and file. It is evident 
that this assortment will facilitate 
a number of the operations needed 
in connection with radio 'con- 
struction, though a pair of small 
cutting pliers, a hack -saw blade, 
and a couple of small drills 
might well have been. included. 
On close examination, the tools 
appeared to be of good quality 
(unlike many boxed or carded sets), 
and of suitable design. The holder 
was substantial and well finished. 

ates success- 
fully, we do not 
think that any 
great advantage 
will ensue from 
the encourage- 
ment thus given 
to amateur. con- 
structors to slur 
the preliminary 
cleaning of a 
joint for sound 
electrical con- 
irections; or 
that they will, 
in . general, find 
the directions 
so very easy to 

follow to a successful issue. Used 
in the ordinary way, with cleaned 
surfaces, the flux operates effec- 
tively and without any special 
difficulties. There was no indica- 
tion of acidity on test. 
Microhm Neutrodyne Condenser 

Messrs. Microhm Engineering Co. 
have sent for our trial and comment 
samples of their small -capacity 
fine adjustment or neutredyr.e 
condenser. 'This is a very neat 
little fitting, strongly suggesting 
one type of variable grid leak in 

-outward appearance, and similarly 
of the one -hole -fixing variety. A 
substantial terminal is fitted at the 
further end, the nearer connection 
being made to the fixing bush.. A 
small knurled knob controls the 
spindle, which screws in and out, 
thus adjusting the relative positions 
of the small plates enclosed in the 

in. .diameter ebonite tube which 
forms the body of the instrument. 
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It measures, about 271 in. overall 
and beneath the panel, when in- 
stalled, and of course a minimum 
amount of space is occupied in the 
set. The maximum capacity 
available, with. spindle : screwed 
home, proved to be just under 
r I µµF ; the minimum, average of 
three samples, after deducting 
casual capacities of leads, etc., 
came out at about r8 µµF. It is 
thus suitable for use in certain 
types of neutralised high -frequency 
couplings, where a small adjustable 
capacity of this order is needed. 
For fine adjustment in ordinary 
tuning, it would be necessary to 
guard against hand -capacity effects 
with the short metallic spindle of 
this instrument. 

" Crawford " Jack 
Messrs. " Romac " Motor Acces- 

sories, I_td., have submitted for 
our inspection and trial samples of 
the " Grawford " Jack, for 'phone 
connections and earthing switch. 
This is a small fitting in the form 
of 'a disc carrying two terminals on 
the periphery, and intended to be 
fastened at any convenient point 
in a house by means of two small 
screws through the base. In the 
face of the disc there are two plug - 
holes ; and a small two -pronged 
plug, carrying terminals for the 
attachment of the 'phone leads, can 
be inserted at will in the fixed disc. 
When forced home, the conical 

/end of one of the prongs pushes 
apart a spring contact -device that 
normally short-circuits the ter- 
minals on the fixed base, and 
introduces the 'phones into circuit 
in series with any other instruments 
connected u p to the j ack. On removal 
of the jack the circuit is auto- 
matically made again. Evidently 
as many as are desired of these -jacks 
can be wired in series throughout 
a house and the telephones (or 
loud -speaker). can be plugged in 
anywhere at will. 

On test the jack operated satis- 
factorily, and the insulation passed 
a severe test. It was found quite 
convenient in use, especially for 
temporary introduction of a pair 
of 'phones in a loud -speaker circuit, 
as the effect of the extra resistance 
was to make the signals bearable 
in the phones for a brief time, for 
more accurate adjustments. 

Erratum 
With reference to the G.E.C. 

advertisement in our April issue 
advertising Gecophone Wireless 
Components, itis regretted that the 
two . illustrations of the grip ter- 
minals were transposed in position. 

reeeeeeeeeeeeeeeeeeeee$ 

$ " Modern Wireless " in 
South Africa 

®®® 

eeeeeeeeeeeeeeeeeeeeeeee 
The following extract from the 

Johannesburg Sunday Times illus- 
trates . the great interest taken in 
this magazine in South Africa :- 

Modern- Wireless, Part I., Vol. 
IV:, is. 

This part sees the beginning 
of a new volume, and the Editor, 
Mr. John Scott -Taggart, must be 
congratulated on the compre- 
hensiveness of its contents. Every 
page contains something for the 
wireless amateur, and this some- 
thing is generally illustrated in 
the most intelligible -fashion im- 
aginable. An attraction likely 
to prove of great valué is the very 
comprehensive wiring instructions 
and pictures which are included 
in a well -printed issue. 

Radio for Pitmanite Language 
Students 

Students of foreign languages, 
and particularly those who wish to 
practise Pitman adaptations by 
means of Radio, are frequently 
embarrassed in finding circuits suit- 
able for their needs. Many of the 
sets advertised are ill -adapted for 
the reception of Continental tele- 
phony, and the difficulties are 
enhanced by reason, of the fact that 
the dealers genefally are entirely 
ignorant of foreign tongues and 
advance claims for their sets that 
cannot he maintained. A well- 
known London Pitman's Shorthand 
teacher, who has been experi- 
menting, has now discarded, his 
other sets upon discovering a 
circuit that meets his req&irements. 
This circuit is the Scott -Taggart 
four -valve T.A.T. set, which was 
planned in detail in the December 
issue of MODERN WIRELESS, from 
which it has been constructed, 
with the addition of Square Law 
condensers and verniers. By 
means of this set, the London 
Pitmanite was able to tune -in on 
the loud -speaker twelve French 
and German-speaking stations in 
about five minutes, and, in seven 
cases addresses were being given in 
the languages at a pace suitable to 
enable listeners -in to record them in 
the foreign adaptations of Pitman's 
Shorthand.-Pitman's Journal. 

. TIRE HARRIS WAVEMETER. 
In Mr. Harris' wavemeter described in the 

February issue Of MODERN WIRELESS, the pin 
and socket of the two plug mountings are shown 
connected. When using the double coil method 
it will be found better to join the two pins, the 
lead from condenser being taken to the socket and 
not to the pin as shown. In other words, the con-' 
nections to one of the sockets can with advantage 
be reversed. 

MODERN WIRELESS 

SOLDERING 
simplified by this new invention, 
which works from any wireless 
accumulator with a carbon 
soldering bit. No gas, fire or 
lamp is needed. Everything 
necessary, including Flux and 
Solder, in stout wooden box, 
for 5 /6. ' Postage 3d. 

1tRAlittt BACK OF 
RADIO P ANEL 

VERNIER COIL HOLDER 
with detachable coloured 
terminals for reversing reaction. 

Price 10/6. Post 3d. 
If your dealer has not got them we send post 
free if you mention his name and address. 

GOSWELL 
ENGINEERING CO., LTD., 

12a, Peatonville Road, London, N.1. 

Liberal Trade Terms. 'Phone : North 3051. 
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Summer Conditions and 

8 Long -Distance Reception 

AS the summer advances the 
days lengthen and the period 
of darkness during which 

wireless enthusiasts have been 
conveniently able to attempt, with 
reasonable success, long-distance re- 
ception, becomes shorter, and thus 
much attention is being directed 
to the construction of sets which 
will cover long distances while 
daylight is still in evidence. This 
means, of course, either utilising 
more valves for high -frequency 
amplification, or getting more from 
those already in use. 

The general tendency at present 
is rather towards the former, but, 
whichever method is favoured, a 
real ability to handle the set used 
efficiently is absolutely essential. 

Those who are interested in 
receiving other than British broad- 
casting stations will do well to 
read the article which appears in 
the May Wireless Constructor, en- 
titled, " Secrets of Long -Distance 
Working." 

A. type of receiver which many 
will fayour during the summer 
months is that which lends itself 

to portability. In the same issue 
of the Wireless Constructor will 
be found a complete and clearly 
detailed constructional article deal- 
ing with a set of this type. Apart 
from aerial and earth, this set, 
batteries etc. included, is com- 
pletely contained in a small -sized 
attachê case, and will present a 
great appeal to motorists and 
picnic parties who wish to listen 
to broadcast programmes without 
the inconvenience of having to carry 
heavy or cumbersome equipment. 
To say that the set was designed 
and described by Mr. Percy W. 
Harris is sufficient guarantee of its 
efficiency. 

Selectivity 
For those who desire selectivity 

of a high order in a single -valve set, 
a constructional article of much 
interest appears in Wireless Weekly 
dated April 8th. This set was 
designed and constructed by 
Stanley G. Rattee, M.I.R.E., whose 
single -valve set for KDKA, 
which was described in the March 
issue of MODERN WIRELESS, met 
with such success in the hands of 
constructors. The article in ques 
tion is entitled, " Some Experi- 
ments with Aerial Coupling 
Methods," and very successfully 
attains its object, which is selec- 
tivity in a single -valve receiver. 

Two articles for those who desire 
pure reproduction of broadcast 
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recently appeared in Wireless 
Weekly, one in the issue dated 
April ist entitled " A Filter Circuit 
for Loud Speakers," and the other 
in the April 8th issue under the 
heading, Some Notes on Low - 
Frequency Amplification." Both 
of these articles were written by 
A. Johnson -Randall, and the man 
who desires real music from his 
loud speaker will do well to act 
upon the information given in them. 

In the April 8th Wireless Weekly 
is a very useful and instructive 
article by C. P. Allinson, entitled, 
" How to Charge Accumulators." 
The man who possesses a multi - 
valve set and uses an accumulator 
of large capacity will welcome this 
article if he is fortunate enough to 
have a direct current supply to 
his house; for 'not only will the 
continual expense of charging 
batteries be done away with, but 
the very tedious journey to the 
charging station with a heavy 
accumulator will be no longer 
necessary. _- 

Correspondence received re- 
garding " The Foreign Radio 
Times " shows that in practically 
all circles this is highly appreciated 
and made use of. Those people 
who possess receivers 'capable of 
bringing in Continental broadcast 
cannot afford to be without this 
supplement, which is included in 
each edition of Tireless Weekly. 

Seventy -tour per cent. of the total weight o the 
H.T.C. L.F. Transformer is effective copper and 
iron. This makes for very high efficiency. Price 5 /- 

E 134 

REALLY PEJ(MANENT. 
The H.T.C. Fixed Detector (Prov. Pat. 30258241 
is really permanent. You can put it cn.nsr your 
panel and forget it. It will function Letter than 
any galena with its constant need for adjustment 
and will give louder signals than the majority of 
the semi -permanent types. It employs a proved 
crystal combination which held the Admiralty 
record (over 5,000 miles) for long-distance re- 
ception. 
Remember the H.T.C. Fixed Detector is really 
permanent. It reaches you, broadcast tested. 
H.T.C. Fixed Detector .. 3/8 
Complete with Ebonite Base,Ciips & Terminals 4/6 
Detector Clips only ... .. .. .. 3/9 

BUILDING A NEW 
RECEIVER 

'H.T.C. Prcducts are designed by 
electrical engineers ; and it is an 
unrivalled electrical performance that 
has brought their prcducts into the 
forefront of present British receiver 
design. 
Build successfully-therefore build 
with H.T.C. Products, which are 
proved the most efficient for radio 
telephony. 
Give your set range by fitting H.T.C. Low Capaci t p 

= Valve Holders. The ordinary type of valve 
= bolder with embedded sockets, sockets with large 
g. nuts and washers dangerously close together, and 

so-called low capacity valve holders paralyse your 
receiver, putting distant stations beyond its reach. 
For mounting the four -pin valve and the popular 

= plug-in H.F. Transformer you can only expect 
= the best results if you use the H.T.C. Loss Capacity 

Valve Holders. 
These are protected by Letters Patent No. 222,545. 

ET 
The public and trade are hereby warned against 
any or all infringements of this patent, whether 

= resulting from the manufacture, sale or use of any 
apparatus which embodies this invention. 

= It must be borne in mind by the Trade and Public 
= that the sale or use in this country of any infringé- 
= ment renders the seller or user liable for action 

with the unlicensed manufacturer and importer. 
It is this Company's indention to uphold its 
patent rights and the novelties protected thereby . 

Type A (above panel) 
Type B (Board mounting. 

Available 1st May)... 1 9 
Type C (below paneh ... 1 6 

still,nrlunit,ltl11111111ilillslllilllllllIItlltlltltuuntnnnnnln, 

__= H.T.C. ELECTRICAL Co. Ltd. 
Tel, phone : Iìattersea 374. 

2-2a, BOUNDARIES ROAD, BALHAM, LONDON, S.W.l2. 

IIwg NI N.T.C. 
t.nt N? 22254.' 

Type A 'above paoel. 

Type B 
for board 
Mounting 

472 In replying to advertisers, use Order Form enclosed. roo, 
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IF you ask yourself the ques- 
tion, " What do I object to 
most in a crystal receiver ? " I think the reply will invariably be : 

" The necessity for constantly 
having to adjust the detector 
because some slight vibration has 
disturbed " thee sensitive setting." 
There are a number of excellent 
detectors on the market which are 
so well designed that the adjustz 
ment remains constant for long 
periods ; but a considerable number 
of broadcast listeners persist in the 
use of cheap and badly made instru- 
ments of doubtful origin, and in 
consequence spend a considerable 
portion of the evening in trying to find and keep a sensitive adjust- 
ment, and often in so doing miss 
some of the most attractive items 
on the programme. In order to 
cater for that section of the broad- 
cast public who desire to construct 
a simple set which will not require 
constant 

. adjustment, I have de- 
signed the receiver which I ara 
about to describe. I have made 
no startling departures from 
existing practice, but the reader 
may rest 'assured that if he follows 
the instructions carefully he will be 
the proud pòssessor of an efficient 
crystal set which for range and 
volume will he fully equal to: any 
other that he has heard and tried iri 
the same conditions.' For the com- 
parison to be fair, of course, the 
test would need to be conducted on 

An 

MODERN WIRELESS 

Enclosed Crystal 
Receiver 

the same aerial and at the same 
time. The special points which 
require to be emphasised are, 
firstly, no terminals are employed ; 

secondly, a new type of permanent 
detector is used ; and lastly, the 
tuning inductance consists of an 
efficient and easily constructed 
coil which, although taking only a 
few minutes to make, will be found 
as good as the best and a great deal 
better than many of those used by 
constructors. 

\ Æ 

E 

The theoretical 
diagram. 

This aerial coil is tuned by means 
of a 0005 µF square law variable 
condenser, and once the correct 
position of the dial has been found, 
the receiver may be left " set." 

The aerial ' is connected to the 
set by means of a plug, and the 
earth lead by Leans of á socket 

circuit 

_473- 

By 

A. JOHNSON -RANDALL 

A simple and effe: give 

little set, particúlarly 
suitable for those who 
object to crystal 
detectors which require 
constant adjustment. 

and to disconnect the receiver and 
at the same time earth the aerial, 
it is only necessary to withdraw the 
plug and socket from the set and 
to insert one within the other as 
shown in the photograph. . 

The telephones may also be re- 
moved in the same manner by with- 
drawing the telephone plug, and 
the lid of the box may then be 
closed, thus protecting the receiver 
from dust and- possible damagg. 

Components Required 
Mahogany box with lid, 8 in. x 
. 6 in. x 6 in. (Cameo),. 

I Ebonite panel, 8 in: x 6 ih. x 
in. (Paragon). 

Ebonite coil former (Burne- 
Jones). 

.0005 pF variable condenser, 
square law pattern ( Jackson 
Bros.). 

2 Sockets and a plug for tappings I 
and 2. 

Telephone plug (Burndept). 
Aerial plug and socket (General 

Electric Co.). 
r Earth socket and plug (General, 

Electric Co.). 
r Loading coil plug and socket for 

. mounting beneath the panel. 
Crystal detector (Radio Instru- 

ments). 
r Set of Radio Press panel transfers. 
A q u antity of tinned -copper wiry and 

four 6 B.A. screws with nuts: 
Approximately 2 oz. Of No. 22 

S.W.G: d.c.c. copper wire. 

www.americanradiohistory.com
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.HULLO EVERYBODVt z flÉÓND' A 

NOTE ALL THESE GOODS post free U.K. except where stated. Foreign orders must include extra for packing and post. 

SUNDRIES LISSEN Minor .. 3 6 DR. NESPER 7. Grid Leak and 0003 2/2 

Aerial,7'22,100 fí.2/6 Lissenstat .. 78 HEADPHONES Edison Bell do. 2/6 

50 ft. ditto .. 118 Universal .. ..10 6 Adjustable diaphragm Dubilier do. .. 5/ 

Basket Holder and Switch 2 -way .. Terminals complete. 2 9 detachable receivers, 
Plug 2 for 21- Series Parallel .. 3 9 double leather -covered 9. Pillar -.... doz. 1,3 

Ditto. best quality Anode Res. .. 2'6 head - springs, long 10. Do. .. 1' 

2 for 213 Var. Grid Leak .. 2'6 flexible cords, nickel- 11. W.O. .. 1 3 

Ditto. spike holder Choke ..10/8 plated parts. Very 12. 'Phone 11 
2 for 27- Lisses L.F. T.1.. 307- comfortable fitting to (Nickel9d. doz. extra.) 

2 -way coil stands 2/9 Liesen L.F. T.2.. 25,7- the head. Per Pair, 14. Voltmeter each 5 8 

2 -way y nick stas 3 8 Coils LISSEN 28016/6 
12'11 Post 3d. pair. 15. Grid ipsLeak 

3 -way nickel .. 3,6 25, '10 35, 4400.47 
0 

TRANSFORMERS L.F. 
16. 

RheostatMuroay 

Valveial 2 3 
2 -way geard 5'8 75..5/4 100..6'9 Eureka Concert Holder.. 1'3 
2 -way Shipton cam 81- 150..7/- 200..8:5 Grand .. . 30'- 21. C. & S. Rheostat 1'4 
3-wayShiptoncam7;ó 
2 -way Polar cam 6/- 

Eureka Second Stage 
22 6e 

23. D.P.D.T. Nickel 

3 -way Polar cam LOUD SPEAKERS (panel).. 1'3 
C.A.V. Tom -Tit 30'- Igranic Shrouded 24. S.P. D. T. Nickel 

2-wavernier cam vernier 3!6 C.A.V. Junior .. 55' New Model .. 21' (panel).. 1' - 

Coil plugs, plain Sterling Baby 55í- Formo Shrouded 18'- 27. Headphones. See lists. 

2 for 1r3 Sterling Dinkie 30/- Formo Open Type 12 '6 28 Sterling Square 

Shaped wedge 2 for 118 
Amplion junior 27,'6 Portland .. 12,'8 Law & Ver - 

Do. Edison Bell Amplion Dragonfly General Radio 83 15'- nier : 001. 
2 for 2' 251- Super Success (black) 30,6 ; .0005, 

Do. Nickel sides Amplion Do. III 50 - ES'8 00025 23,'6 

2 for 2!- Amplion De Luxe 65 _ Royal 20, - 29. Shaped; Plug, 

Do. fitted fibre 2 forlì8 Amplion AR19 105 5 2 for 1 9 Var7 Dulcevox .. 42 - "UTILITY" SWITCHES 30. On or Off Switch 1 3 

Ebonite 
ter 2, 8 

True Music Minor 21'- 2 Pole c'o Knob .. 4' 31. Igranic Rheostat 4 6 
Ebonite do. .. 4 11 
Igranic da. 10,'- 2 Pole c o Lever ..5 - 33. Euergo H.F. all 

Edison Bell do. 10/- ENE GO H.F. 4 Pole c'o Knob ..6 - W.L. See lists elsewhere. 

Fixed Condensers- No. 1 150 450 .. 3'6 4 Pole c'o Lever -7'6 34. Wates Microstat 2 9 

Edison Bell, 001 1/3 No. 2 250,'700 ..3'11 (For D.E. or R valves.) 

0001 up to 0005 1'3 No. 3 45071,200.. 4 3 HEADPHONES 35. Ebonite Tumbler 

002 up to -008 .. 2;- No. 4 900'2,000.. 4 6 British B.T.H. .20'- Switch.. 1/8 

Grid leak and clips 1,6 No. 5 1,600 3,000 4.9 Brandes' Matched 20 - 36. Real Ebonite Dials 1/3 

0003 and grid leak 2,B General Radio ..20'- 41. Loud Speakers. 

Dubilier- OUALITY Brown 's F Type 20'- See List. 

0001 to 0005 each 2'6 Sterling's ..22, 6 43. 2 -way Basket 

001 to -006 each 3'- (GOSWELL) "teD'O All 4,000 ohms. Stand 5/6 

2 or 3 meg Grid COILS MOUNTED. 44. Bretwood Valve 

Leak 2/6 25.. 1/6 TELEFUNKEN Holder.. .. 1;9 

Anode res.on stand 5'6 35 .. 119 Adjustable 'Phones. 45. One hole fixing 

(50, 70, 80, 100,000 50 .. 2/0 4,000 ohms, only Brass lOd. 

ohms.) 75 .. 273 Ditto Nickel.. 1'2 

Raymond Ebonite 100 .. 279 genuine when bearing 48. Solid Rod Valve 

Base- 150 .. 3'0 No. EH 333 on each Holder.. .. 1,73 

-0001 up to -0005 1 1 175 .. Sí6 earpiece. These 48. L.F. Transformer 
200 .. 3/9 phones are lighter 5 1 9'11 

.001 up to 006 .. 1'3 than a feather, and 49. Formo Shrouded 18/ - 
Grid leak and clips 1,'3 Valve Legs, Set 4 14 simply wonderful for 51, Enclosed Detec- 
01 and 02 each 1/9 Valve Holder .. 19 reception. 17,11 pair. tor (large) . l'6 

idge T.C.C.- 2 -way Cam Vernier 9'- 
Also Micrometer 

2 mfd, .. . 4/6 3 -way Cam Vernier ERICSSON E.V. movement . 2'3 
1 mfd. 3;10 12'0 CONTINENTAL 54. Variometer and 25 3,8 3 -way Ordinary.. 7' 12/11 Dial 3,'111 
Flush panel sockets, 2 -way Panel .. 3i 

with nuts, doz. 1/3 3 -way Panel .. 5,' - Your favourite 55. Rheostat, one - 

Spade terminals, Basket Holders .. 1:'4 'phones. E n t i r el y hole fixing 1,'8, 1,'4 

doz. 1'- NEW MODEL. Most 57. Manchester 

Pin terminals, doz. 1'- " LOTUS" beautifully finished, Powquip " 15,, 6 

Spade tags, doz. ..6d. 2 -way Cam Vernier exquisite tone. (4000 58. Standard "Pow - 

Studs, Nuts, and 7'- ohms) quip ".. .. 14'6 

washers, doz... 9d. 3 -way do. .. 10 B 59. Shrouded "Pow - 

Shorting plug .. 8d. VALVES quip " 18' 

Bus Bar, ,'.;th sq. POLAR All makes stocked. 60. Ormond .. 14 6 

12 ft. 17- -001, 0003, Ediewan Mul- 61. Igranic L.F. 21 - 
B.T.H. , 

Solid Rod Valve 0005, 00025 10'6 lard, Cossor, Marconi. 62. 3 -way Stand, 4 3, 4 11 

Holders 1/3 Micrometer.. .. 5'6 Bright Emitter, 63. Lissen L.F. T 3 16 6 

Murray Valve 2 -way cam vernier 6 Dull Emitter, and 64. Lissen Pull and 

Holders 1,'3 3-u ay cam vernier 
9.- 

Power Valves. 
Push .. . 2 9 

Bretwood do. 1'9 65. Lissen, 5 point 4- 
H.T.C. under panel 1'6 N & K 66. Lineen Minor .. 3,'8 

H.T.C. over panel 1'9 HEADPHONES. TRAUE DISCOUNT 
67. Lissen Grid Leak 2,6 

Barrie anti -cap .. 1 3 Genuine. 68. Screw Spades, dur. 17- 

Burndept Detector 4'- Guard against in- 20 o,, 69. Legless Valve 

Dual Rheostat 7,6 ferior imitations o Holder .. .. 13 
Ormond Rheostat 2' -which are "cleverlyGoswell Do. 18 

e. on any goods on 70. 3 -way Coil Stand 5 6 68 

Rheostat 
Ormond L.F. 11'36 got up to deceive. 

C. & S. 1,'3 Make sure of the this Dame and 71. Valve Holder .. 1.3 

Ùo. Raymond .. 1'6 genuine article, and 72. T.C.C. Massbridge 

R.I. Detector.. .. 6:- see letters N & K variable Con- 73. Energo L.F. .. 157 - 

Empire Tape l, in., stamped on back of densers. Not 74. Eureka Grand 30,- 

12 yds. 1'- 'phones. 75. 3 -way Cam Ver - 

Twin Flex, 12 yds. 1 9 4,000 ohms .. 12,11 less than 20/- nier . 7,'6 

Red & Elack, 12 Post 6d. pair 76. Utility Switch. 
order trade by See List. 

72in. Phone Cords 1 11 " post, 77. Success Super - 21,/ - 
Loud Speaker Cords 

NEW 

78. T.C.B. 6 or 30 

R.I. PERMANENT 
ohms 4i- 

Easi Fix 3í- 
Potentiometer, 

Set of Drills (7) 1í9 
MODEL DETECTOR 8,- 300 ohms .. 5' - 

Screwdrivers . 8d, IN SHIPTON STRIP. Ferranti LF. .. 17 6 

Set of 5 Spanners 8d, SEALED 7 ohm Rheostat 3'- WONDER AERIAL. 
Soldering Iron .. 1 BOX 30 or 60 ohm .. 3 - Phosphor bronze, 49 

Tin anido . 1 8 Don't Boy Otherwise. Potentiometer, strands. Not c h e a p 

Hovimo Crystal Post 257- Free. 600 ohms .. 4B imitation. 110 ft., 3 31 75 

May, 1925 

7, GRAPE STREET, 
SHAFTESBURY AVENUE, W.C. 2. 
(New Oxford Street End.) -(Close to Prince's Theatre.) 

Also at 27, LISLE STREET, W.C. 2. 

In replying to advertisers, use Order Form enclosed. 
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All postal communication 
to 

7, Grape Street, W.C.2. 

Hours of Business 
at 7, Grape Street : 

9.30 to 7, 
(Closed Sundays.) 
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RAYMOND'S FOR WIRELESS! 
THESE GOODS ARE SENT BY POST. 

LOW LOSS AIR DIELECTRIC 

CONDENSERS 
THE Condenser for low wave -lengths. 

Also for general purposes. 
The importance of reducing losses in the - 

transmission of energy through a wireless 
receiver is obvious. An almost minute loss 
of energy when amplified means a very 
large -loss of volume when finally the 
" results " of a receiver are heard by means 
of headphones or a loud speaker. 

It is highly necessary to the experimenter 
who desires to work on low wave -lengths 
to embody low -loss condensers. 

These instruments are specially adapted 
for this use, and in comparison with any 
other instrument of whatever make and 
price, will give marked superiority of 
reception. 

SPECIFICATION. 
High-grade ebonite, End Plates, Alu- 

minium vanes, 22 S.W.G., planished true. 
All metal parts turned out of solid brass 
to most accurate limits, and nickelled 
throughout. Terminals fitted, for connec- 
tions. Complete with knob and dial. 
Solid brass spacer washers (nickelled), 
ensuring non -oxidisation when in contact 
with aluminium vanes. British components 
and manufac ure throughout. 

SQUARE LAW 
'0005 - 619 
'0003 - 6/. 

Ebonite ends. 
POST Bd. SET. 

SQUARE LAW 
& VERNIER 

' 0005 - 8/9 
' 0003 - 8/6 

Ebonite ends. 
POST 6d. SET. 

RAYMOND VARIABLE CONDENSERS 
(SQUARE LAW LOW -LOSS) 

One -hole tiring. EBONITE Bushes. 
Aluminium ends. -Highly recommended. 

WITH VERNIER 
'001 - - - 8/6 

'0005 - - - 7/6 
'0003 - - - 7/ - 

Post 6d. Set. Prices include 

WITHOUT VERNIER 
'001 - - - 7/7 

'0005 - - - 5/9 
'0003 - - - 5/3 
Knob and Dial. 

TWIN CONDENSERS 
Equal parts of 
'0095, '0003, and 
'00025. With Knob 

and Dial, 
Ebonite Ends. 

'0005 ebonite 
ends .. 18/11 

'0003 
'00025 ,. 12/6 

DE LUXE ORDINARY 
Complete with Knob and 

Dial. 
001 alum. 

ends .. '; 0005 , 6;6 
0093 4/11 

_ 4 0002 4/6 
POST 3d, Set. 

London's Largest Stockist 
of 

JACKSON BROS. 
" J.B." Condensers, Square 

Law with Vernier. 
'0005 .. .. .. .. 12/6 
'0003 .. .. .. ., 11/6 

SQUARE LAW 
001 .. .. .. .. 9/6 

'0005 .. 8/- 
0003 and 00025 .. 6/9 
.0002 .. .. .. .. 5/6 

STANDARD 
'001 .. .. .. .. 8/6 
'0005 .. .. .. .. 7/- 
'0003 .. .. .- .. 5/9 
'0002 .. .. .. . 5/ - 
With Knob & Dial. Post 4d. 

Criterion Coils 
Very Special Offer. 

:5. 35. 50. 75 10' 
;et of 5 10 /- 
50..5/- 200 6/- 

:50..6 /6 300 '7, 
Razor-sharp tuning. 
Mounted on plug. 

IMPORTANT I 

By arrangement with 
Messrs. Bower Electra 
I. offer GENUINE 5 - 

PIN 
THORPE H 4 17/6 

( Unidyne Valves.) 
5 -pin Valve Holder, l / 

VARIABLE GRID 
f,issen 

LEAKS 
2 / Watmel 2 / 

Vien 1/; 
L'retwood 3 / 

ANODE RESIS- 
TANCE 

i,iaseo 2/6 Watmel 3 / 
Ulen 1/; 
Bretwood 3/ 
Super -Selective Resist- 

ance Bretwood 3/ E.M.0 4/- 
Watmel 3 /; 

PORTLAND L.F 5-1. 
highly recommended 

12/6. 
IGRANIC COILS Coils; 25. 5/-; 35. 5/-; 50. 5/2; 75. 5/6; 100, 7/-: 150, 

7/10 ; 200. 8 /8 ; 250. 91-, 800,9/51 400, 10/3; 500, 10/6, 
Rheostat, 4/6 ; 30 

ohms, 7 /-. 
Parts for " P. W." Continental Set: 

0005 Square Law 5 
0003 Square Law 5/6 

Special Valve 
Holders for 2 / 

'oil Holder 1 /3 
'ondenser and Grid 
beak 2/; 

002 Fixed Con- 
denser 1/ 

0 Terminals 1/ 
)'ransfers, Bus Bar 
screws, Nuts, &c. 1/ 
l'wo - way Coil 

Stand 4111 
Microstats 5 ,6 

Postage extra 
GENUINE 
BRUNET' 

L.F. Transformerrs. ;-1. Primary 5 000 
Secondary 15,000. i-1. Primary 5,000 
Secondary 25, 000. 

13/6 each. 

'BRUNET' 
'PHONES 

Sew model, Black cord 
4.000 Ohms, 16/6. 

UI orders accepted and 
lespatched on strict 
mderstanding t h a 

place of payment is 
T. Grape Street,W.C.2 
knee erase Pos.,d 

.leders and register 
rash. 

Vest End Stockist of 
idison Béll, Igraine, 
;oawell (quality ).Polar, 
ackson Bros. (JAI), 
larconi. Cossor, Mul- 
ard. Ediswan Valves. 
.terling, B.T.H., 
fcMichael'e. 'Amen,hibilier, 

T.C.B.. Ship- 
., 

THESE ARE SPECIAL 
CALLERS' PRICES. 

All post orders from other column. 
Loud speakers 15/9 
4,000 ohm' phones,6/6 
3 -way coil stands, 3/6 
Special rheostats, 1 /- 
Crystals, best 6d. 
Enclosed detectors, 8d. 
Extra large do 1/ - 

(One -hole fixing) 
2-v.40 accumulator, 718 

1,000 -ohm bobbins 
10d. 

Tumbler switches 100. 
Shorting plug 31d. 
Egg insulators 4 for 3d. 

SWITCH ARM 
12 studs, 12 nuts, 12 
washers. The lot :Brass 
101d.; Nickel 1/3. 
SWITCH ARMS 

Brass 6d.; Nickel 9d. 
One -hole fixing. 

SPECIALS IN 
COIL STANDS 

2 -way, extra quality 
] 

2 -way cam vernier, 3 / 3 
2 -way geared 5/3 

Variometer250; 650 1/6 
Murray valve holder 1/3 
Anticap ditto...... 101d. 
Solid rod standard 1/ - 
Good quality do. Std. 
R.T.O. Bretwood, etc. 
Hank 1/16th sq. Bus 

Bar 6d. 
Lead -ln (10 yds.) 1/ - 
Ebonite dials ed. 
Unbreakable knobs 3d. 
Adhesive tape, roll 24d. 
Valve templates ...11d. 
Tape aerial,100ft. 1/10 

DUPLEX WAX. 
LESS, I". 

Extra air space. Set of 

75 5 106 
25, 35, 1 /8 

Ebonite basket holders, 
6d., 7d., 8d., 9d., 10d 1/ - 

Valve windows 4d. 
Screws & nuts...2 a 1d. 
'Phone connectors, Id. 
Pliers, irs, good make,10d 

1 / - 
Climax earth tubes, 5 /- 
Twin silk flex. 

6 yards, ed. 
Gold whisker 3d. 
Silver 2d. 
4 (one gold) 1d. 

ACCUMULATORS 
(well-known makes) 

2v. 40a 7/8, 8/6 
4v. 40a.13/11,15/11 
4v, 60a.....17/ß, 18/3 
4v. 80a.....22/6, 23/6 
6v, 60a. 25/1.1, 27/ 8 
6v, 80a 33/- 
6v. 100a.... 38 / Hart's & Rotas stocked. 

Terminals, ld; 
dos. 10d. 

Nickel, 2d; doz. 1/8 
Valve sockets, 4 for 341,. 
Stop or valve pins, 4G. 
Washers 12 a 1d. 
Nuts 6 a 1d. 
Spade tags 6 a 10 
Spade terminals, 

2 for 14d 
Pin terminals, 2 forlid, 
Above red and black, 

2 for 3d. 
Copper foil foot, 24d. 
Bell wire, 10 yds., 5d. 
Empire tape, 

12 yards, 6d. 
Red and black flex, 

12 yards, 1/6 
Aerial, 7/22.00 f t. 1/10 
Battery clips, 3 a 1d. 
Sleeving, 12 yards 6d. 
Wander plugs, pr. 24d. 
Contact studscom- 
'Phone cords,6te2ft.,1 3 

MICROMETER 
Crystal detector, en. 

closed 1/6 

Set of 5 spanners 34d. 
Screwdrivers G. 
Soldering irons....61d. 
Drills (7) 1/2 
Solder (2 sticks) 21d. 

CRYSTAL SETS, 
with 'phones, 4,000 
ohms, aerial, & lead- 
in. 15/6 and 18/8. 

Ebonite Coil Plugs 
Fitted Fibre 7d. 
Plain 44d. 
ShaDed... ...... 6d. & 7d. 
Edison Bell 11d. 

ERICSSON E.V. 
Continental 4,000 ohm 
'phones, worth much 
more. Caller's price, 11/9 pair. 

MANSBRIDGE 
2 mid., 3/9; 1 mid., 3/3; 25, 2/9. 

RHEOSTATS 
Ormond 1/8 
Raymond 1/3, 1/6 
With dial...1/8, 1/11 

WONDER AERIAL' 
Phosphor bronze, 49 strands. Not cheap 
imitation. 110 ft., 3 / 

SHAW'S A 
GENUINE 8(j HEHTZITE 
Panel Switches 

D.P.D.T 1/- 
S.P.D.TChi 1044. 

D.P.D Tna 
base: 

1/3 
S.P. D.T. 84d. 

SQUARE LAW 
Variable Condensers. 

0005.........5 / - 
Including knob & dial. 
Ebonite ends 1)- extra. 

7)22 Aerial, 50ít., 1 /1 
Ins. Hooks, 2 for 14d. 
Loud speaker cords, 

1/4, 1/8 
Ins. Staples 5 a 1d. 
Flush panel sockets 

(nickel and nuts), ld. 
Rheostats, special, 9d. 
Vernier condensers, 1 / 9 

SQUARE LAW 
Variable Condensers 

0003 4 /6 
Including knob & dial. 
Ebonite ends 1/ extra. 

'PHONE BLOCKS 
Ebonite base. Take 4 

pairs 'phones, 2/9 
VERNIERS 

Michrom 2/6 
Colvern 2/6 
Ormond. 2 / - 

1.5 BATTERIES 
Siemens', Hellesens' 
D.T.H., O.B., etc., etc. 

Lowest prices. 

PERMANENT De- tector, " Y C, " 3/9. 
Why pay morel' 

DR. NESPER 
(genuine) 4.000 ohm 
phones. Callers, 11/9 

H.T. BATTERIES 
(Various makers). 

60-v., 5/6,43/6,43/11 
100-v., 12/6, 14/11 

Reactone Coils 
Set of 5 . 3/. 
1 for 5XX 1/9 

5/- 'PHONES. 
Customers buying 20/ - 
worth full -price goods 
can have a first-class 
pair of 'phones for 5/-, 
Must be taken at time 

of purchase. 

EVER -READY 
1Ó8v, 22/8 COIL FORMERS 

Double 113 

VARIOMETER 
250/700 metres Inside 
winding, worth' 10/-, 

50 at 4/11. 
EBONITE 

Stock sines 3 / 16th. 
6 x 6-7 x 5 each 1.2 8x 6-9 x 6 each 1/10 10x8 -12x6 3/- 
12 x 9 4/3 

14 / 4th 1 n. also stock d 
D.C.C. WIRE 

t lb. reels. 

60v 

16'5 
9v. (grid bias) 

B.B.C. 

5/829 

6 

2/3 

CHELMSFORD. 
D.O.C. coils. Wonder- 
ful value. 10d.,1/-, 1/3 

Fixed Condensera 
Raymond (ebonite base) 001, 0001, 2, 3,4,5, 

l bOd. 
002, 3 4, 5, 6, 1/- 

Terminal fittings. 

BREAST DRILLS 
Double pinions. Cut 
bevel. 2/11, with 5/ - 
worth full -price goods. 

TRANSFORMER 
Special line. 

L.F. 5-1 8/11 
ELECTRICIANS' 

insulated pliers. (lend 
quality. Pair, 104d, 

Limited number 

TRANSFORMERS 
R.B.O. (H.F.)....2/8 
5XX (H.F.) 2/11 

YOUR FARE PAID 
on certain goods up to 
2/- in the £ spent. 
(N.A.R. M. and fixed 

csrludrd.) 

18 or 20 g 9d. 
24 g. 11d. 
28 gg 1/2 
16 g., per lb 2/4 

" Popular Wire- 
less." Limited 
number FREE 

weekly. 

CRITERION Coils, 
25, 35, 50, 75, 100, 
Set of 5 8/11. 

Sold separately. 
Very special offer. 

150...4/8 200...51- 
250...5 /9 300 5 / 11 

Razor-sharp tuning. 
Mounted on plug. 

Knobs 141. 
Knobs and Dials...10d. 
Empire Tape, 12 yds, 

8d. 
Valve Holders, specie 
'Phone Plug and Java 

4,1. 
Cheap linos daily, it, 

7, GRAPE STREET 
SHAFTESBURY AVENUE, W.C.2. 
(New Oxford St. End) near Princes Theatre. 
ALL POST ORDERS TO ABOVE. 

9 
27, LISLE STREET, 
LEICESTER SQUARE, 
:: W.C.2 ae 

'Phone : Gerrard 4637. 

HUUttb Ur 
BUSINESS 
DAILY 9-7.45. 

Sunday IO -1. 
27, LISLE STREET 

.. ONLY ; 

1 Jl l't'P1.y1 to advertisers, use (-rder Form enclosed_ 475 
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Fig. 1. The dimensions of the ebonite former. In the latest 
types the slots overlap, but either pattern will be found 

equally satisfactory. 
Construction 

The construction of the se* is a 
very simple matter. First take the 
ebonite panel, which, it is well to 
mention, should be guaranteed 
free from surface leakage, and- mark 
it out by means of a r.2 -inch steel 
rule and scriber to the dimensions 
given on the drilling diagram, 
Fig. 2. For mounting the B'urn- 
dept telephone plug a is -inch drill 
is required, and as a template is 
supplied by the -makers it is an easy 
matter to set out the holes cor- 
rectly. 

The distance between centres for 
the loading coil plug and socket is 
e, inch, and a }-inch drill should 
suffice here. Makers of repute 
also usually supply a template with 
this component 

The variable condenser requires 
a ;>1 -inch hole, and a clearing hole 
may be drilled for the earth plug, 
which may be secured with a nut 

and washer. The aerial socket, on 
the other hand, is a driving fit, and 
a hole should be drilled slightly 
smaller than the outside diameter 
of the socket, which may then be 
tightly forced into position. Those 
who wish to construct their own 

cabinet should bear in mind that 
the dimensions of the box are 
8 inches by 6 inches internal,. and 
that the- depth, including the lid;, 
is also -6 inches. There should be a 
clearance of II inches between the 
lid itself and the fittings on the 
panel. 

The Tuning Coil 
The type of tuning inductance 

used is known as the Kendall 
" X " coil, and is due to Mr. G. P. 
Kendall, B.Sc., who described it 
very fully in Wireless Ti, eehly, 
Vol. V., No. r;. Readers who 
require more information regarding 
this coil than can be given here are 
advised to refer to the above 

The coil is secured to the panel by means of two small 
strips of brass and four No. 6 B.A. screws and nuts. 

article. The basis of the coil is the 
well-known cross -shaped former,. 
which it will be remembered was 
first described by Mr. Percy W. 
Harris, 142.I.R.F.,. and consists of 
two strips of ebonite 5 inches long 
and r inch wide, as shown in 
Fig. r. These formers can be 
obtained already cut to size from 
advertisers in this journal, but 
readers who prefer to make them 
will have no difficulty in so doing 
if. they follow carefully the dimen- 
sions given. The actual coil Mille 
set is wound with 40 turns of No. 22 
S.W.G. d.c.c. wire, and a tapping 
is taken after winding on 3o turns. 
This enables a wavelength range 
of from 300-500 metres to be 
obtained in conjunction with the 

TPzee. 2. 
WRNS. 

H drawing of the coil showing 
the method of winding. 

0005 µF variable condenser ; but 
those who are situated within 
an area covered by a main 
station will not in all probability 
require this tapping. On my own 
aerial 2L0 is received on about 
4o degrees of the square law con 
denser with all. the turns in circuit 
and the loading coil plug short- 
circuited. 

To construct the coil, take about 
2 oz. of 22 S.W.G. wire and com- 
mence winding a layer of wire in 
the slots marked r in the diagram,. 
then cross over and wind a layer 
in those marked 2, and so on. After 
winding on 3o turns take a tapping 
by twisting the wire and scraping off 
the cotton covering. Then con- 
tinue winding until the whole 40 
turns are completed. The turns 
may not pull out absolutely straight 
but this will not be detrimental to 
the efficiency of the coil. The induc- 
tance may be mounted by means- of 
two small strips of -brass and. four 
6 B.A. screws and nuts,, two for 
fixing to the panel and two for 

4; 6 
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VOLUME 
WITHOUT 

DISTORTION 
is obtained with 

GAM B R ELL I NTE RVALVE 
L.F. TRANSFORMERS 

As used in .circuits described 
Mr. John 

POINTS. 
Constant amplification at 
.all frequenc-es. Perfect 
Insulation. Excellent mag- 
net.c couping between 
Pr:mary and Secondary. 

STAGE II 

27/6 

by Mr. Percy W. Hares and 
Underdown. 

Pressed steel case. 
Ebonite Terminal boards. 
Stailoy l.;m:nated core. 
Moisture proof sealing. 

If your retailer has not these Transformers in stock, he can 
quickly obtain saine to your order. Insist that he does. There 
are none " Just as Good." 

The Gambrell Stabilising Condenser for Neutrodyne 
Circuits is the original one shown in Circuits in 
Radio Press Publications. Price 5/6 each. \ 

GAMBRELL BROS., LTD. 
76, Victoria Street, London, S.W.1 
Works: Merton Road, Southf.elds, S. x%.18 
Phones: VICTORIA 9938 - PUTNEY 3641-2 

Berrl:<ys 1046 

MODERN WIRELESS 

R0thme meIl'llcaIl1 

Radio practice in America is considerably in advance of design in this 
country. The present growing popularity of Super Receivers has found 
the British Manufacturer guessing. - if you want to build the Super Set 
of.your dreams use American apparatus of proved efficiency. The products 
illustrated here -are most'popular in America --and remember -if it's American 
Radio-ask Rothermel ! 

You are invited to send for 
our complete price list, deal- 
ing with Genuine Cardwell 
Condensers, Hammarlund, 
Cutinenta ],Bremer Tully and 
General Instrumente Con- 
densers. Ammer Producte. 
Ultra Vernier and Na -aid 
Dials, Precision Autodyne 
Couplers, Aniperites, Royalty 
Wire, Wopnd GiLI Leaks 
and High Resistances, etc. etc. 

This Fit is 
now supplied 
with new im- 
proved Oscil- 
lator Coupler. 

For the TROPADYNE. 
THE TROPAFORMER. 

The Tropafornrer is a long wave tranoformer 
for use in the Tropadyne and Super Heterodyne 
circuits. Tunable range of 2,000 - 10,000 
metres. List Price, 35/- each. 
Oscillator Couplers 18/6 each. 

TROPADYNE KIT. 
Contains four tropafonners, improved type 
oscillator, coupler and tuner, together with 
circuit diagrdhr, drilling tern late and com- 
plete instructions for building the Tropadyne 
receiver. List Price, 58 se. Od, 

BREMER TULLY APPARATUS. 
Bremer Tully Low Loss Bank ll'onhd Tuners 
and Oscillator Couplers are famous the world 
over. Made in two types - 
Type B, 200 to 565 metres. 

List Price, 26/6 each 
Type SW, 50 to 150 metres. 

List Price, 26/8 each. 
The B.T. Oscillator Coupler. 

List Price, 22,e each. 
COCKAD4Y COILS. 

Built fu accordance with.Cockaday's epecln, 
cations. Tapped at 1, 3, 7, 13, 21 and 43 
turns. List Price, 2(1/6 each. 

APEX GEARED VERNIER DIALS. 
The Apex Geared Vernier Dial- provides the 
vernier control so essential to easy and eelec- 

r tire tuning for long-distance stations. It 
can readily be adapted to any Condenser shaft. 

Each. 
Royal brans and black .. List price 10/e 
Set in sliver and black Lint price 13/8 

HAYNE3 GRIFFIN TRANIFOEMERO. 
Haynes Gridio Intermediate Wave Trans- 
formers are specially suitable for use in Super 
Heterodyne Receivers. They are sold only 
in matched sets of foer, consisting of one in- 
put and three inter -sage transformers. 
Coil peak about 2,000 metres. Set of four, 

List Price 35 51. 
THE HÉATH LOW L011 CONDENSER 

Strictly lbw loss: 
No. 11e. .00025 plain .. .. .. each 21/8 No. 23A. .0005 plain .. each 24/8 No. 43A. .001 plain .. .. .. each 28/9 No. 120. .00025 Vernier .. .. each 28/8 No. 24A. .0005 Vernier .. .. each 28/9 No..44A. .011 Vernier each 34/ - Prices include dials. Without dials, 3/ -each lees. We stock the following well-known publications of Interest to the Amateur and Experimenter alike. 
CONSRAD BOOKS- Bound in hard two-colour Covers. ONE-AND-NINEPENNY SERIES. 

100 hook-ups, including Tropa.yne, Neutrodyne. Ultradyne, Super Heterodyne circuits. The Neutro. dyne and all about it. The Super Heterodyne and all about it. 
CONSRAD PATTERNS. Complete wiring dla- grame, drilling templates and ba,k of iustractlone are furnished with these pattern.,. 

THREE SHILLING OWES. 
How to make a Reinertz Receiver. 

Cockaday Receiver. 
Neutrodyne Receiver. 
Trot adyne Receiver, 
Harkness R. 
5 -Valve Cockaday 

Receiver. 
Ultradyne Receiver. 

Twenty diagram» and hook-ups. Cone 
talas all the well-known circuits. 

FIVE SHILLING SERIFS. ' 

How to make a Standard Super Helero. 
dyne Receiver. Sent Post Paid. 
Super Success by A. J. Haynes, 1 /8 
Bremer Tully Book of Better Tuning, 

6d. 

R. A. ROTHERMEL, LTD. 
Manufacturers and Wholesale Suppliers of Electrical Goods, 24-26, MADDOX STREET, LONDON, W.1. 

Telephone : MAYFAIR 5,8 and 579. 

In replying to advertisers, use Order Form enclosed. 
Barclays 1028 
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Build the Modern Wireless 
Supersonic Heterodyne Set 
described in this issue 

' all your parts for this splendid Receiver 

a° from Peto -Scott's, and then you'll know that 
your Set will work correctly from the commence - 
Went. The panels will be cut exactly to size, 
carefully drilled and neatly engraved. Remember, 
every component manufactured and supplied by us 
is fully guaranteed. Every reader of MODERN 

WIRELESS should send 3d. for a copy of our 48 -page 
Catalogue containing illustrations and descripticns 
of every component you are likely to want in 
building a Set. 
You save pounds by purchasing guaranteed com- 
ponents from Peto -Scott's --one of the oldest firms - 

in the Wireless industry. 

COMPLETE SPECIFICATION :- 
g -VALVE SUPERSONIC HETERODYNE RECEIVER. 

£ s. d. £ s. d. 

2 Peto -Scott square law condensers with 15 4 B.A. terminals .. . ... 2 6 

vernier, .0005 mfd. .. s I o 6 Coils Glazite, assorted colours ..... 9 o 

s Ditto ditto .0003 mfd. .. 9 3 4 Sheets Radio Press transfers (if required) 2 0 

4 Peto -Scott square law condensers, .0005 1 Peto -Scott coil socket . ... ... 5 2 

o 1 Peto -Scott shorting plug ... ... I O 

2 Ormond grid condensers, .0003 mfd. ... 4 o Necessary fixing screws, nuts, etc. ... 2 o 

s McMichael clip -in fixed Condenser, 1 Peto -Scott H.F. transformer No. i (300- 

.00s mfd. ... ... ... ... 2 3 60o mJ 
- 

... ... ... ... 7 o 

s Ditto ditto .004 mfd. 2 3 4 Peto -Scott H.F. transformers, 2,500- 
s T.C.C. Mansbridge condenser, .25 mfd. 3 o 7,000 metres.............1 14 0 

I Ditto ditto 2.0 mfd. ... 4 8 1 Peto -Scott oscillator transformer ... 12 6 

2 Dubil ier grid leaks, a megohms ... ... 5 o s Component panel of Red Triangle ebonite, 

2 Burndept potentiometers ... ... 15 0 36 z 12 x } ... ... ... ... r 7 0 

9 Burndept dual filament resistances ... 3 7 6 Drilling ... ... ... ... so o 

9 Burndept anti -phonic valve holders 2 5 o Engraving .. .. ... so 6 

6 Peto -Scott anti -capacity valve holders (fir s Control panel of Red Triangle ebonite, 
s3 6 X.F. transformers) ..........4 o 36 x 6 z } . ... ... ... 

2 R.I. transformers... ... ... ... 2 so o Drilling ... ... ... ... ... 5 o 

I Utility 6 -pole t -way switch ... ... 8 o Engraving .. ... 5 6 

a Utility 1 -pole change over leverpattiln I Polished mahogany cabinet as described 
stitches ... ... ... ... 9 0 by the author ... ... ... ... 5 5 o 

N.B.-Where the complete kit of components, together with the two drilled 

and engraved panels, are purchased, Marconi Royalties at the rate of s2/6 per 
valve holder (9 -valves) are payable and should be added to the prices quoted above. 

s, 
Registered Offices, Mail Order and Showrooms: 77, CITY ROAD, LONDON, E.C.1. 
Branches : LONDON -62, High Holborn, W.C.s. WAI.l'II.AMSTOW-2e. Wood 

St. 
PLYMOUTH - 

4, Bank of England Place. LIVERPOOL -4, Manchester Street. CARDIFF - -- , Queen Street. 

PETO -SCOTT CO,, LTD 

May, 1925 

Ilill lllll'lìlll llllllllll IIIIIIIIIIIIII` 

Set -builders ! 

You need this 

Pilot Chart. 

THIS 32 -page Booklet contains illus- 
trations and specifications of more 

than 3o different Receiving Sets that can 
be built at home by anyone, no matter 
how inexperienced. Send for it to -day 
and read how little you need pay for a 
first-class Receiver, such as the famous 
S.T.too or the Transatlantic V. No one 
need be without a good Valve Receiver 
on account of expense when Pilot Sets for 
home constructors cost so little. 

Typical PILOT Receivers 
illustrated in the PILOT 

Chart. 
All Concert de Luxe. 
S.T.too. 
All Britain. 
Family 4 -Valve. 
Transatlantic V. 

7 -Valve T.A.T. 
Anglo American Six, 

Etc., etc., etc. 

Send three penny stamps direct 
to our Head Office, 77, City Rd., 
London, E.C.s, and your copy 
will be sent by return. 

3d. 

ä Hill !Pm lllll 
P.S. 2734. 

Your Soldering -iron can't burn or melt 

i 
E 

REGD. 367.411183 

The new coloured connecting wire 
BY using Glazite you have n -me of the old insulat 

ing sleeving to manipulate or burn. 
"Glazite" Connecting Wire is already insulated and is 
flameproof. "Glazite" consists of tinned copper wire 
first cover3d wish cotton and then with a film of 
heavy insulating material. 
It will not deteriorate in any way, is flexible and 
possesses high dIele-ctric strength. 

PRICE 1/6 PER (OIL (Length 10 ft.) 
made In four different colours ; Red, Blue, Yellow 
and Black. Obtainable from all radio dealers. Send 
P.C. for `Glazite" leaflet and the name of nearest 
dealer with stoc.c. 

The LONDON ELECTRIC WIRE CO. 
AND SMITHS LTD. 

á4Dncaker a!!1¢ 
in Z(e 

Sold by Wireless Dealers. or 
post free from the makers, on 
receipt of is. 31. 

A. D: ST. DALMAS & Co., 

Playhause Yard, Golden Lane., London, E.C.1. LIMITED, 

Telegrams: Electric. London. Telephone: Clerkenwell 1388, 1389, 1390, 1391 LEICESTER. 

The " Kumfi " de Luxe Ear Pad 
is a veritable boon to listeners. 
Instead of the hard surface of the 
headphone earpieces pressing con- 
tinuously on your ears, you have 
a soft, luxurious pad that relieves 
pressure and prevents all dis- 
comfort. 

The " Kumfi " de Luxe Ear Pad 
is the only scientifically prepared 
pad. It is hygienic and absorbent, 
and shuts out exterior noises. 
Try a pair and add greatly to 
your comfort ; they are easy to 
fix and ea,v to remove. 

`KUMFI' 
.l)e.Cuxe 

EAR PAD 
Patent applied 
tor. 

478 In replying to advertisers. use Order Form enclosed. 
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i 
Fig. 2. The panel layout is vary simple and no difficulties 

will arise if the above dimensions are adhered to. 

securing the brass, strips to the 
former., 

Operating the Set 
To operate the receiver, place the 

.aerial plug in the socket ,narked 
aerial and push the earth socket on 
to the earth pin. Then plug in the 
telephones. If your local station 
is one of the main stations trans- 
mitting on a wavelength of between 
351 and 495 metres, plug into No. i 
socket and rotate the condenser 
dial. The loading coil socket should, 
of course, be short-circuited. Turn 
the dial until the position for loudest 
signals is found, and the receiver is 
then adjusted correctly. It should 
not bey necessary to adjust the 
crystal detector, 'but a slight im- 
provement in sensitivity will some- 

times be effected by withdrawing 
the small adjusting knob and twist- 
ing it slightly, afterwards gently 
releasing it so as not to damage the 
faces of the crystals. 

Once set, the receiver will always 
be ready for work and will require 
no attention; and when not in use 
the aerial plug should be inserted 
in the earth socket, the telephone 
plug should be withdrawn and the 
lid of the box closed. 

Results 
The signals obtained at a distance 

of i5 miles. from 2L0 on an un - 
screened aerial 35 feet in height 
(average) and roo feet long, in 
conjunction with a low -resistance 
earth, are extremely good. 5XX 

The wiring is simplicity itself and the complete receiver 
can be constructed in a single evening. 

is received at about the same 
strength, or slightly louder, tlr..n 
2L0 by inserting a No. a,io or its 
equivalent in home-made coils hi 
the loading coil socket and re- 
tuning. Readers who are situated 
within normal crystal range of any 
of the B.B.C. stations will find that 
this little set will give them all the 
results they require, and this with 
the minimum of trouble. 

Erecting the Aerial 
In o{der to assist those readers 

who have had no previous experi- 
ence I have decided to add a few 
hints on the erection of a suitable 
aerial. You will require a roo -foot 
coil of 7 !22 hard -drawn copper 
wire, six porcelain insulators, and a 
leading -in tube of ebonite. Buy 
from your local timber merchant or 
builder a good stout straight pole 
about 3o feet long. If you can 
erect a higher one do so, but the 
length given will give 'good results. 
Fasten a pulley to the top end of the 

By inserting the aerial plug 
into the earth socket the 
aerial is effectively earthed. 

pole arid reeve through it a strong 
-rope or flexible wire for the purpose 
of hoisting the aerial. Erect the 
mast, using stays if necessary to 
make it secure. To insulate the 
aerial effectively I recommend that 
you use at least two insulators at 
each end. Connect two to one end 
of the aerial wire and attach it to 
the halyards on the mast. Secure 
the other end to a convenient sup- 
port on the house so that the aerial 
is at least 6 feet from the wall. 
Take the lead-in from this end down 
to the leading -in tube, taking the 
pull of the wire off the tube itself 

,by a short insulated stay secured in 
any convenient manner to a rigid 
support. The portion of the lead- 
in inside the house may be ordinary 
insulated flex. For distances up to 
about five miles from a main station 
an indoor aerial consisting of two 
or three wires stretched across the 
room will give satisfactory results. 
The earth may consist of a stout 
length of copper wire attached by 
means of a clip to the main water 
pipe or to a piece of zinc sheet 
3 feet square buried at a depth of 
3 or 4 feet in damp soil. 

www.americanradiohistory.com
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The " General Purpose Three" 
SIR,-As requested at the close 

of the description of the " General 
Purpose Three " (described by Mr. 
A. Johnson -Randall -in the April 
issue of MODERN WIRELESS), I 
append hereaf ter the results I 
have obtained. 

Before I describe them, I might 
say that I have constructed nearly 
all the 2 and 3 -valve sets,D. and L.F. 
and H.F: D. and L.F., including 
practically all the fancy circuits 
described in this paper and the 
other two, which I have taken in 
since the start. 

:Up to the present time I have - 

failed to obtain what I call satis- 
factory results, -except from the 
D: and one or two L.F., which, by 
the way, brings in rather too much 
" mush," etc., for my liking. 

On Saturday afternoon I put 
together on my experimental panel 
your wiring system of the well- 
known H.F. circuit; using an 
Ormond S.L. .0005 with vernier - 

in the aerial, an Ormond ordinary 
.0003 with vernier in the anode, 
Igranic unshrouded transformer, 
Polar cam vernier coil -holder, 
Dubilier fixed condensers, and 
home-made low Ioss coils. 

As I live not a mile away 
from the local station and on the ' 

90999999999999999993999 

Two Letters 
of interest 

99993933399999999999999 

top of the adjacent hill I have 
always found it impossible to cut 
it out, even on Chelmsford's wave- 
length, using a wave trap, but on 
Saturday evening I did it, and 
obtained that station on the loud 
speaker, and at the present moment 
while I am typing thi$ I am 
hearing Birmingham through 
Chelmsford on the loud speaker. 
Now that is something that your 
wiring has done for me. 

Yesterday I had some Con- 
tinental stations in the morning, 
afternoon and evening, and several 
in the evening on the loud speaker. 
While Newcastle was not trans- 
mitting in. the evening I heard 
London, Manchester and Bourne 
mouth nicely on the 'phones. 

I am using B.T.H. B4 valves 
and find that reaction is not re- 
quired on the low wavelengths, 
but on Chelmsford I have to use 
either roo or 15o with 15o in the 
aerial and 200 in the anode. 

Ha'. C. T. IRELAND. 
Newcastle-upon-Ty:le 

The S.T. 100 
SIR,-Having recently construc- 

ted the famous " S.T. roo " circuit 
(as described by Mr. John Scott - 
Taggart in Radio Press Envelope 
No. r), I am pleased to say I have 
found it unique in design and 
extremely powerful for its size. 

There is one great disadvantage : 

that is the crystal. 
It appears to me that the elimina- 

tion of the crystal and replacement 
by a valve would greatly improve 
the circuit. This would make it 
constant in operation and ideal for 
moderate loud -speaker range. 

I suggest that a Lissenstat Minor 
resistance should he used to control 
the proposed valve detector, for 
I find that there is ample space to 
permit this. 

Perhaps you will consider. the 
matter and arrange for an inter- 
esting article to be published in 
an issue of MODERN WIRELESS, 
of which I am a reader. - 

Hoping to hear from you ha the 
matter. 

Yours. truly, 
Acton, IV.3. L. W. PATRICK. 

[If you want a valve detector why 
not build the 3 -valve dual; which 
is much more powerful than the 
S.T.roo ? In any case, the new R.I., 
the Hartle and the Eureka 
detectors are great advances in 
crystal detector design.-ED.1 
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FOR PERFECT EXTENSIONS OF LOUD SPEAKER AND TELFPIONES. 

Owing to the enormous popularity of ELECTRON WIRE, we are able to place upon the 
market a special wire for loud speaker and 'phone extensions. 
This Wire is more pliable and absolutely ideal for its purpose ; actually increases the volume. 
TWO different length extensions are attractively boxed -30o ft. and 500 ft. The Wire 
is laid double in runs of i5o ft. and 250 ft. - 

We will guarantee that with ELECTRON WIRE EXTENSIONS there will be increased 
volume in the signal strength, however far you choose to extend your 'phones, or loud- 
speakers. This wire can be supplied to any required length for extensions to any part of 
the house or garden, no further insulation required. 
A FAIR AND HONEST OFFER. 

Here is an unconditional offer made only because we know and thousands of Amateurs 
and Experts know that Electron 1Vire is the best Aerial in the 1I -orld. 
THE OFFER. If you have not yet used ELECTRON WIRE, go to your nearest 
Wireless Dealer; then, AT OUR RISK, purchase a coil. If after an exhaustive test 
ELECTRON WIRE does not prove to be just the finest Aerial in every way you ever 
used, take advantage of this offer and return it to us with the Special Box, and your 
money will be immediately refunded. 

WARNING. 
Buy " Electron Wire " in our 
distinctive box only, plainly rinted 
in blue on every side. 

las-_veN'e Refuse THE PÉ AERIAL all others 
o:tered at a cheaper price. In ease of difficulty write- 

THE NEW LONDON ELECTRON WORKS, LTD. 
Dept. No. 99, (.N ember a of the n.tr.e., 

? 500 ft. (two 250 ft. li,ieryths 1a:1 EAST HAM, LONDON, E.S. 
double). 8 -. vantage paid. Telephone : 1408 hast Ham (3 -lines). ',Ic rams : " Steimnm,- London ." 

("1 Ìtß/tivtie ltV94vIA AAVINtlwNAAAllelan fteledfieltrA1/IAAAntf9,v ri""/M4P ie^01Jf01 OMI f9VAJMOM/^1i#1./^'1/^1' 

In replying to advertisers, use Order Form enclosed. 

ON SALE 
EVERYWHERE 

3 \ 

There is a shop on your 
way home. 3 

3 
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by using - 

. IZE.I D OFFICE: 
HASTINGS HOUSE, 

NORFOLK STREET, STRAND, 
LONDON, W.C.2. 

L. -Mt M. 

111111111111111 

ÌCIAÉ o \ 
Manufacturers of Wireless 
and Scientific Apparatus. 

11111111111111 

H.F. TRANSFORMERS 
Increase your range and 
add to the selectivity of 
your set by adding a stage 
of H.F. Amplification. 
By using e H.F. Trans- 
formers perfect reception is 
ensured. All wavelengths from 
83-7,000 metres in six units. 

10/- each. 
Neutrodyne Units No. A.6 for Broadcast 

Walelength and No. 3 for 5XX. 

eH.F. Transformers and Fixed Con- 
densers are used in the 9 Valve Supersonic 
Receive r described in this issue. 

Scme interesting information is available 
on H.F. amplification. On receipt of a 
post card there will be sent you an instruc- 
tive folder which is well worth reading 

LTD SHOWROOMS: 
179, STRAND, LONDON, W.C.2. 

Works : 

SLOUGH, BUCKS. 

In replying to advertisers, use Order Form enclosed. 

L'ardays lui S. 

C a r 
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(Continued from page 417) 
One 0003 µF: square law condenser (ebonite ends with 

vernier). (Ormond Engineering Co.) 
Four 0005 F. square law condensers (ebonite ends). 

(Ormond Engineering Co.) 
Two 0003 µF. grid condensers. (Ormond Engineering 

Co.) 
One 'oot µF. clip -in condenser with clips (L. McMichael, 

Ltd.) 
One 004 µF. clip -in condeñser with clips. (L. McMichael; 

Ltd.) 
One ' 25 µF. T.C.C. condenser. 
One 2 H.F. T.C.C. condenser. 
Two grid leaks, 2 meg. (Dubilier.) 
Two potentiometers. (Burndept Wireless, Ltd.) 
Nine filanfentkresistances (dual type). (Burndept Wireless, 

Ltd.) 
Nine anti -phonic valve holders. (Burndept Wireless, Ltd.) 
Six valve holders. (Goswell Engineering Co.) 
One L.F. transformer. (Lissen, Ltd., T2.) 
One L.F. transformer. (Silvertown Co.) 
One 6 pole double way switch. (Wilkins and Wright.) 
Two t pole double way switches. (Wilkins and Wright.) 
Fifteen 4 B.A. terminals. 
About six coils of " Glazite" for wiring purposes. 

(London Electric Wire Co.) 
Four sheets of Radio Press transfers. 
One coil socket. - 

One shorting plug. 
A quantity of screws. 
For use on the Broadcast range : 

One H.F. transformer, 300-60o metres. (L. McMichael, 
Ltd.) 

One oscillator transformer. (Peto -Scott Co., Ltd.) 
Four H,F. transformers, 2,500-7,000 metres. 

(L. McMichael, Ltd.) 

The Ebonite Panels 
The correct sizes for the ebonite panels are given in 

the list of components. Be sure that good luality ebonite 
is obtained,. for leakage is fatal to efficient working, and, 
needless to say, it is unwise to take risks when building a 
receiver of this type. 

Drilling the Panels 
If this is proceeded with in a systematic manner, 

much time will be saved. The drilling diagram in Fig. 2 
gives all the necessary dimensions, and must be followed 
carefully. It is advisable to have at hand all the com- 
ponents to be used, when the correct sizes for the holes 
to be drilled in the panels may easily be ascertained. 
This done, it will be necessary to change the drill only 
after completing all holes of one size. Holes for the 
screws which are to hold the two panels together are 
seen in the diagram, the method of effecting the latter 
being detailed later. 

Numerous screw heads may be seen on the panels, 
whose positions are not dimensioned. The reason is that 
certain components, even of the same make, sometimes 
differ slightly in regard to the positions of the fixing 
holes, so that it is advisable to use the components 
themselves as templates when drilling the panels. 

It is necessary to cut three slots in the smaller panel 
for the purpose of controlling the three lever switches 
externally. With suitable tools the slots are easily made, 
but a drill and a coarse file suffice if nóthing more 
elaborate is to hand. 

Marking out 
Radio Press panel transfers have been used liberally 

on the panels of the receiver, and they not only greatly 
enhance the appearance, but are practically necessary 
if confusion is to be avoided. All markings should be 

(Continued on page 485.) 
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N;EW EDISWAN VALVES 

WORTHY ADDITIOS 
TO A FAMOUS SERIES 

TYPE ARDE 
HFrnd LF 

Volume without dískrtíon 
To secure volume free from distortion you must use the right valves in the 
L.F. stage. This new series of Ediswan Power Valves is the outcome of much 
experimental work which has resulted in the valves being perfect before being 
cffered to the public. 

P.V.5.D.E. P.V.6.D.E. P.V,8.D.E. 
Fil. volts ... ... 5-o Fil. volts ... ... 2'0 Fil. volts ,,, ... 3.0 

amps... 0.25 amps ... ... 0'4 amps ... ... 0.12 
Plate volts 50-150 Plate volts 60-120 Plate volts ... 6o -12o 
Impedance ... 8,5oo Impedance 12,500 Impedance 12,000 

Price 30 '- Price 22 /6 Price 30/ - 

Valves for H.F. and L.F. Ediswan Dull Emitter Valves, types ARDE and 
AR '06, are now especially made for H.F. and L.F. work. They are 
distinguished by Red (H.F.) and Green (L.F.) lines. 

Prices : ARDE, 13 '- ; AR '06, 21 -'- 

The EDISON SWAN ELECTRIC CO., Ltd., 
123-5, Queen Victoria Street, E.C.4. TYPE AR. 06 

HFand LP 

IF your dealer does not yet stock EDISWAN POWER VALVES or VALVES 
for H F end LP-write to us for full /particulars and nome of nearest agent 

In replying to advertisers, use Order Form enclosed. 483 
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Cosmos Components 
for Efficient _Radio Seis 

"COSMOS " STRIP PLUG-IN 
INDUCTANCE COILS 

are made in the following sizes:- 
Coil Inductance I Price 
No. Microhenries. s. d. 
20 
25 
35 
40 
50 
75 

róó 
150 
175 
200 
300 
400 

12'5 4 /9 
25 4/9 
50 4 /6 

roo 4/9 
15o 4/9 
300 0 

7o0 6/o 
1000 6/6 
1400 7/o 
2500 7/6 
5000 8/9 
90o0 9/9 

POLA R PRECISION VARIABLE 
CONDENSERS 
are made in the following capacities, ali 

having the same outside dimensions. 

Max. Capacity. Price. 
' oox mfd. 12/6 unmounted 
'0005, mfd. 12/6 
'0003 mid. 1 12/6 

Mounted 5/6 extra. 
SEPARATE VERNIER 

ATTACHMENT 
9/ß 

THE FOUNDATIONS 
f your Radio Receiving Set are sound, efficient 

and reliable when the tuning circuit embodies the 
Components shown above. 

"COSMOS" STRIP INDUCTANCE COILS are constructed on a new 
principle which results in Low Resistance; Lbw H.F. Resistance, 'Robust Constructions 
and Low Self -Capacity. With regard to the last feature, a report on an independent 
test conducted by " The Wireless Trader " (issue March 4th) reads as follows:- 

" Our tests proved satisfactory, for the coil (tested on 377 metres) was found to 
have quite exceptionally low self -capacity. It was tested at the same time as a 
well-known and favouritetype of plug-in coil, and the decrease in self -capacity 
was phenomenal, the other coil having approximately thirteen t imes the amount 
of self -capacity found in the' Cosmos.' " 

THE POLAR' PRECISION VARIABLE CONDENSER is a re- 
markably Compact, Robust, rustproof Component with low minimum capacity, low 
losses, high insulation and a smooth movement. The last-named feature is so 
effective that a Vernier plate is really unnecessary, but to provide for those amateurs 
who require exceptionally fine tuning, a separate Vernier attachment can be obtained. 
The Polar Precision Condenser is conveniently mounted by means of one hole in 
the panel. 

YOU CAN OBTAIN THESE COMPONENTS FROM YOUR LOCAL 1I IRELESS 
DEALER, ALSO - "COSMOS" RHEOSTATS, POTENTIOMETERS, FIXED 
CONDENSERS, GRID LEAKS, VARIOMETERS, REACTANCE COILS AND ALL 
DETAIL ACCESSORIES. 

METRO-VICK SUPPLIES, LTD., 
4, Central Building=, Westminster, 

Londcn, S. W.1. 

II I IIII II I 11111 

" HEARING 

IS 

BELIEVING." 

Illtll IIIIIIUI I - Iltllllll I 11111 I IInn I IN I I111111 I IIIIIIIII1111) - t. 

Wireless Retailers are giving specific demonstrations of 

" Cosmos " Universal Valve Sets. You who are interested 
in Radio will- be delighted with the purity of reproduction 
obtained by this set, and will realise at once why it is called 
the " Musicians' Set." Hearing is believing. 

484 In replying to advertisers, use Order Form enclosed. 
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(Continued from page 
482). 

made before mounting 
the components, suit- 
able positions being 
observed in the photo- 
graphs. 

Mounting the 
Components 

No skill is required 
to mount all the com- 
ponents correctly upon 

N the panels. The drill- ._ 

ing and wiring dia - 
3 grams should be re- 

_ ferred to frequently, 
while the photographs ó will also be found 
helpful at this stage. 

d The correct method of 
Z mounting . each com- 
c ponentbecomesobvious 

upon scanning the dia - 
0 grams, screws and nuts 
o being used in practi- 
3 cally every instance. 

Exceptions are the vari- 
able condensers, for > which one -hole fixing 

z 
oo 

is provided, and the 
i . H.F. transformer 
cc/co sockets and coil socket, c i each of which is held 

> 
by a Thengl 

twow low - 

v C. frequency transformers 
differ in construction, 

oo cu so that there should 
c be no difficulty in 

4- as distinguishing between 
CD ó them. In the wiring 

diagram the Silvertown 
3.0 transformer is seen on 

o the left, and the 
Ñ Lissen to the right. 

All condenser values 
are clearly marked, and 
where vernier plates t2-0 

are included this is 
also indicated. . 

Joining the Panels 
With the components 

assembled on the two 
panels, the latter may 

lÇ now be fixed together 
at right angles. As will 

ui be seen from the photo- 
graphs, the smaller 

¿L panel is fitted to the 
larger in such a manner 
that the former adds its 
thickness to the width 
of the large panel. 
Fig. 4 shows the method 
adopted, and should 
serve to render further 
description unneces- 
sary. Suitable positions 
for thé securing wood - 
screws are seen in the 
drilling diagram. 

www.americanradiohistory.com
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Wiring the Receiver 
Considerable care has been taken 

ìn the preparation of the wiring 
diagram to make all the con- 
nections perfectly clear. 

The "wire mentioned in the list 
of components has been used 
throughout for -connecting up the 
various components, different 
colours of sleeving being employed 
for the separate circuits. If this 
plan is followed by the con- 
structor it will be an easier matter 
to check the wiring accurately 
when the receiver is completed. 

In the present case red sleeving 
has been used for the anode 
circuits ; blue sleeving for the 
positive filaments ; black for the 
negative .filaments ; while yellow 
has been used in the grid 
circuits. 

Solder has not been used so 
profusely 

has 
this receiver as is 

usual, the relatively thin wire being 
readily twisted round a terminal 
shank and secured by lock -nuts. 
Actually solder may be used 
throughout for making the con- 
nections, if desired. 

Do not forget upon completing 
the wiring to insert the grid leaks 
in their clips upon the special grid 
condensers ; nor should the clip -in 
condensers be forgotten. 

Preliminary Test Report 

Information regarding the work- 
ing of ̀  the receiver will be given 
next ninth. Oft this page is 
given a preliminary test report 
of the set, which indicates the 
settings of the controls on 
various wavelengths. 

Call sign 
and 

wavelength. 
Name. 

Frame 
condenser 
in degrees. 

6ST 
306 metres 

6LV 
315 metres 

5NG 
328 metres 

2DE 
331 metres 

5WA 
353 metres 

2L0 
365 metres 

z2Y 
375 metres 

6BM 
385 metres 

5SC 
420 metres 

5IT 
475 metres 

2BD 
493 metres 

Stoke-on-Trent 

Liverpool .. 

Nottingham 

Dundee 

Cardiff 

London .. 

Manchester 

Bournemouth 

Glasgow 

Birmingham 

Aberdeen 

H.F. 
condenser 
in degrees. 

Oscillator 
condenser 
in degrees. 

Results. 

29 49- 

23 40 53 

371 511 611 

3'1 53 631 

49 67 77 

56 , 75 86 

61 So' 94 

67 87 tot 

8o 104 125 

981 129 152 

103 138 159 

Moderately loud 'phone signals (in 
daylight). 

Moderate loud speaking (in daylight). 

Moderate loud speaking (in daylight). 

Full loud speaking. 

Medium loud .speaking. 

Very good loud speaking. 

Excellent loud speaking. Good loud 
speaking without ist H.F. 

Full loud speaking. Loud speaking 
without ist H.F. 

Verlightgo) 
. 

y od loud speaking (in day- 

Good loud speaking. 

Good loud speaking. 

I'alves used in Test :- 
First eight valves Ediswan "A.R., ninth valve B.T.H. B4. 

Settings of long wave condensers :- 
Nd. r 16o. No. 2 .. 160. 

H.T. 1-6o volts. H.T. 2-8o volts. 

No. 3 . . r6o No. 4 .. 14) 

Our Cover Design shows the Editor operating the finished 

instrument. The next issue will contain full details 

manipulating the controls, 

detailed record of stations 

for 

so as to give the best results, a 

heard, and some notes on tracing 

pcssible faults. 

4S6 
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ÍEMEÑ 
RICH -TENSION RADIO BATTERIES 

NEW TYPE -LARGE CAPACITY 
THE H.T. BATTERIES LE LUXE. 

The need for a thoroughly reliable 
source of H.T. supply for either light 
or heavy duty is fully met by these 
new type batteries. 

Not only do they ensure better 
reception, but they are more 
economical than the ordinary 
type, despite their higher initial 
cost. 

. Type R.B. 3, 72 volts, with lid removed. 

They embody the results of very many years' experience in the manufacture of dry cells and batteries, and we confidently 
recommend these new batteries for all types of wireless receiving apparatus, including multi -valve sets with one or two 
power valves. (It is necessary, however, that suitable neg. grid bias is applied to any amplifying valve where a high anode 
voltage is used.) Ample supplies are now available. 

Descriptive Price Sheet 645 on application. 

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18. 

HOW TO MAKE 
THE SET OF 
YOUR CHOICE. 

Detailed instructions 
and plan -diagrams free 
with each set of Com- 
ponents. Build a 
Radiax Set and save 
money. 

Panels Cabinets 
drilled High-grade 

Complete and fully Mahogany mPo 
No. 31 1 Valve and Crystal £3 O nenOt8.. 

Ils. 13d.enravd ... £1hs1ed0 
No. 24 2 Valve Set ... £2 13 6 ... 
No. 26 3 Valve Set ... £4 5 6 ... 
No. 30 4 Valve Set ... £5 10 0 ... 

11e. 6d. ... £1 2 6 
14s. 6d. ... £1 7 6 
18s. 6d. ... £1 10 0 if Components and Panel are ordered at same time, 

12/6 per valve Marconi Royalty must be paid. 
Don't take chances- Radiax Universal Receivers 
on design, but build a set *;1eh woz deal e$cientlyt with all 
which is replete with all wave -lengths and embody detail. 

refinements which few other sets, 
modern refinements and is however expensive, can boast. 
a proved success. recceTheption 

are cvonder[ul for distant 

Radiax Receivers are supplied oa Deferred Payment System. 
Complete Catalogue of Radiax Sets, Components and 

Accessories, Post Free 3d. 

RÁDIAX, LTD., 
40, Radio House, Percy Street, Tottenham Court Riad, 

i]London, W.1. 
3 minutes from Tollen&am Lnaat Xoad uni Gvurlge Street Tube 

SAT78FY ]fU Stations, 'Phone: Museum 4go. 

tsarclays 1035 

In replying to advertisers, 

PLUG-IN COILS 
Give Selectivity 

The type of inductance used has a considerable effect upon the selectivity of a receiver. Instead of tuning sharply with a steep resonance peak, high H.F. resistance in a coil flattens tuning so that two signals on proximate wavelengths 
are not separable. If you would gain selectivity you must employ coils which tune sharply. Such coils must have a very low H.F. resistance-these are the proved Diamond Sunflower. 
The particular design of the Diamond Sunflower is distinctive and novel - maxi.num air spacing, no shellac, and turns of high and low potential widely 
separated --produces a coil of minimum H.F. resistance aid of extremely low loss. You gain utmost selectivity if you fit Diamond Sunflower Coils, because they tune with a steep resonance peak. 

Nate Swivel Mo voting. 

Patent 
No. 228281 

Get Diamond Sunflower Coils from your 
dealer. 

No. 
of 

Coil. 

Approx. ave- 
length in metres 

.001 Condr. in 
Shunt. 

Price 
per 

Coil. 

25 100-290 4/8 
*30 142-377 4/8 
35 185-485 4/9 

40 2x5 -56e 4/11 
50 245-658 5/- 

465 310---820 5/3 
75 395-1,090 5/8 

485 500-x,350 5/9 
100 619-1,495 6/ - 

*x25 67e-1,720 8/8 
150 720-2,000 7/- 

x75 85o-2,400 7/3 
200 980-2,780 7/6 

*225 1,oxo-3,160 7/9 
250 1,243--3,520 8/ - 

Etc. 

DIAMOND WIRELESS LTD., 184a, Oxford Street, London, W.1. 
Telephone : Museum 1380. Entrance Gt. Titchfield Street. 

use Order Form enclosed. 
liarctay, 

4S 
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THE PANEL DE LUXE 

BECAUSE Radion has been universally selected 
by the leading wireless experts of this country 

and America, it must possess sterling qualities 
other than that of appearance. 
The man who is aiming for loo % efficiency will 
do well to follow the lead given by experts who 
have the cream of the world's ebonite at their 
disposal-and choose Radion. 

Radion is available in 25 different sizes in 
black and enahoganite. Radian can also be 
supplied in any special size. Black id. per 
squire inch, enahoganite lid. per squareineh; 

N 
American liard Rubber Company (Britain) Ltd. 

' Head Office: 13a Fore Street, Depots: 120 Wellington Street, Glasgow. 
Sno Birmi 

London, E,C. z Irish Agents:116 
w Hil 

8 Corporation Sngham.treet, Belfast. 

G.A. 2615 

May, 1925 

For the TROPADYNE. 
L.11 ,t ulcient type 

Super -Meter Ivor .Receiver 
must recognise that they cannot 
hope fur successful work without 
the Colvern General Purpose 

- Vernier fitted In parallel s ith the 
Oscillator Condenser. Mania. st 
this point of the receiver is ex- 
ceptionally sharp. to exceedingly 
sharp that one can pass over a 
station. 
A peculiar plop indicates the 
reception of a carrier' wave ; the 
actual telephony lies in the centre. 
The comparatively large .0005 
tuning condenser specoiei will 
pass over the station. Unless a 
Colvern Low Maximum is fitted in 
parallel with 'the Oscillator Con- 
deaser your Tropaiyne not 
function anywhere approaching 
eftìiizney. 

."..«)sssiMMOIMO21111t. 

The 
\ ̀

\ 

C®EVERN. 

The Colvern General Purpose 
Vernier mot not be contused with 
large capacity condensers into 
which Is built a two -or three -plate 
vernier. This arrangement defeats 
the object of fitting a vernier. 
The theoretical capacity of an in- 
tegral vernier is considerably 
increased by the mutual ea; acity 
between the main vanes and the 
verni -r. It is patent that the 
vernice is thus deprived of its 
iatriasic value-that of permitting 
a uoaratively larger physical 
movement for a minute variation 
in capacity. 
Builders of the Tropsdyne must 
take a leaf fjom the book of those 
who have done considerable ex- 
periments with this reegiver. 
Tuning is so elceptiouallr sharp 
that it Is more easily handled and 
operates moat enicieñtly by using 
the Colvern General Puri.ose 
Independent Vernier. 

It gives 

you fine 

tuning 

PRICE 

CIILLINSON'S 
Fret i non Sereweo. Ltd. 
Macdonald Road, Waltham- 

stow, London, E. 17. 

Tel. Waltharnetow be. 

Barclays boor 

fram 

This book given FREE 
with every complete set 

Progressive airing photographs, 
circuit diagram, list of parts and 
complete instructions for mak- 
ing this 7 -Valve Super -Hetero- 
dyne ltoeeiver are given FREE 
with every set of Bowyer -Lowe 
Super -Heterodyne Transfor. 
mers. Start work on: it to -days 

The booklet ºwy be bad serárately. 
Price ^d; 

I38 In replying to advertisers, 

how to make this 
better Super -Heterodyne 

T is within the power of every keen amateur to make tt 
successful Super -Heterodyne Set now that Bowyer - 

Lowe Intermediate Transformer Units are available. 
These Units are built for use with British Valvés, and 
bave less internal capacity and more stability than 
foreign units, so that high efficiency and quiet function- 
ing are obtained with increased selectivity and power. 
Complete instructions for building a remarkably simple 
and effective Seven Valve Receiver are given with every - 

set. 
Bowyer -Lowe Super -Heterodyne Transformer Units are 
all snatched in complete series, each guaranteed to func- 
tion at a uniform peak frequency. Each set is tested at 
500 volts between windings to eliminate all chance of 
short circuiting. The transformers are contained in cases 
of Grade "A" Ebonite, and sold in complete sets of four 
(Dnbi!ier Fixed Condenser .0005 included) at £4 the set. 
A special Oscillator Coupler Unit, uniform with the trans- 
formers in size and shape to cover the broadcast band 
with a' 00 0 5 Variable Condenser, is also made, and costs 4 1 

COMPLETE SERIES 
comprised of 1 Input 
Filter and 3 Inter - 

stage Transformers 
with Dubilier .0005 
Fixed Condenser for 
tuning primary of 
Filter. Each set in- 
dividually matched 
and sold in boxes 
with Instruction 
Booklet for making 
7 -Valve Receiver 
shown. Price £4. 
The set as above, 
but with Oscillator 
Coupler Unit, -£5. 
Ample supplies, Crder 
direct or from ., .-.a^. t 

BOwver-_ Lowe 
INTERMEDIATE WAVELENGTH 

H.F. TRANSFORMERS 
BOWYER-LOWE C° LT 

use Order Form enclosed. 

LETCHWORTH 
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Fig, 1.=A 

IHAP a curious case the other 
day of trouble in a three 
valve set, the circuit of 

which is shown in Fig. i. As will 
be seen, it consists of a rectifier 
and two note magnifiers. The 
first of these is coupled to the 
rectifier by meansof a transformer, 
whilst the coupling between the 
second and third valve is by means 
of the resistance capacity method. 
This set, which had only just been 
finished by an amateur constructor, 
refused to work properly from the 
ery first. It was terribly noisy, 

and when telephony was tuned in 
there was bad distortion, whilst 
signal 'strength was exceedingly 

,poor. Very pronounced symptoms 
of fading were also present, signáis 
being at one moment all but in- 
audible, whilst a little later they 
would work up for a brief instant 
to a fairly respectable strength, 
only to die away again. 

The Trouble 
The components were the first 

to be examined to see if any, of 
them were of the cheap and nasty 
variety. It was found that all 
were of first-rate make, and as they 
were brand new, one might have 
thought that they would have been 
above suspicion. When the third 
valve was cut out altogether, and 
the telephones placed in the 
plate circuitof the second, results 
were quite up to the standard for 
a two valve set of this class. On 
wiring up the third valve again, 
and placing a milliammeter in its 
plate circuit, it became evident 
that the last valve was rectifying. 
The needle of 'the instrument 
showed . a periodic fall and return 

note 

to normal. The source of the 
trouble then was obviously to be 
looked for in the coupling between 
the second and third valves. A 
fresh anode resistance was first 
of all tried with no improvement in 
results ; nor did the substitution of 
a grid condenser known to be in 
good condition have any effect. 
There remained the grid leak, which 
was marked .5 megohm, which is 
one of the most satisfactory 
values to use in low -frequency 
amplifiers coupled in this way. 
On exchanging the leak for another 
we found that signals rose at once 
to normal strength, that noises 
ceased and that the fading effect 
disappeared. The leak was re- 
turned to the makers with a letter 
explaining what had happened. 
A fresh .one was received in sub- 
stitution within a couple of days, 
and in their covering letter the 

VE 
2 

POTENT? 

E 
Fig. 2.-This circuit would not work when a valve -rectifier 

was substituted for the crystal. 

makers stated that the faulty 
leak when tested was found to have 
a resistance far higher than that 
stated'. 

The Value of Good Components 
This is the first case I have 

come across of a component by a 
first-rate maker proving faulty 
from the very first. Such occur- 
rences are doubtless very rare in- 
deed, but the fact that this did 
happen shows that when trouble 
occurs it sloes not pay to take any 
component for granted even if it 
is perfectly new and of . reliable 
make. Though the leak proved 
faulty the advantage of buying the 
products of firms of standing was 
amply demonstrated, for it was 
exchanged at once without a - 

question. I have always found that 
good firms - are most willing to 
rectify any defect in their pro- 
ducts if it is due to any fault of 
theirs. One can thus he sure of 
getting satisfaction when one buys 
good components, which ìs far 
from 'being - the cage if cheap, 
nameless brands are purchased. 

Valve Trouble 
Another patient brought round 

for treatment- -was a set whose 
original circuit is shown in Fig. 2.. 
Here the first valve was a high - 

G 

e 

F1® e =r 
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frequency amplifier with tuned 
anode coupling ;.,the second was a 
note magnifier, rectification . being 
performed by a crystal detector. 
The constructor had removed the 
defe..tor, substituting for 'it a 
valve rectifier, which inspection 
showed to be correctly wired -up. 
His complaint was ;that with the 
valve- rectifier signal- strength was 
far smaller 'that.' it was' With the 
crystal. Here again all the com- 
ponents used 'were of unimpeach- 
able quality. The three valves 
used were all dull emitters of the 
1.8 volt .3 ampere class. All of 
them had seen a certain amount of 
service, but they appeared at first 
sight to be in good condition. 
When I tried out the set I found 
that its owner's statement . was 
amply justified. The three valves 
in fact gave less signal strength than 
one would have expected from a 
single valver. As this test, made 
with my batteries, produced just 
the same results as when the set 
was working at its owner's house 
it was clear that the batteries were 
not to blame. This led me to 
suspect that the valve placed in the 
rectifier holder was probably faulty. 
When another was substituted for it 
the set gave excellent results. The 

_valve was subsequently tested, 

when it was discovered that the 
emission from the filament had 
fallen off at the normal working 
temperature to a. mere fraction of 
what it ought to have been. 
This is .a thing that does happen 

POTENT? 

E 

May, 1925 

What happen's in the case of a 
coated filament is that the active 
layer is destroyed. In a valve 
whose filament contains thoria, 
emission at a low temperature can 
take place only if this substance 

TZ 

1 

C6 

1 
B2 

11 
flg 

B, 
IMMI 

Te 
7 

Fig. 3.-A circuit in which a defective potentiometer 
caused violent oscillation. 

occasionally with dull . emitters 
of most kinds when . old age is , 
approaching, or it may be brought . 

about by running -the valve with its 
filament at too high a temperature. 

is present in sufficient quantities 
upon the surface of the filament. 
Either age or excessive heat may 
drive off the thoria, - leaving a 
surface of tungsten alone. When 

K CONDENSERS 
Recommended 

by Experts. 

The 'K' Square Law Variable Model 

is incorporated in the Crystal and Note 
Magnifier described in this issue. Proof 
that experts appreciate its efficiency. 
Super -rigid plates, accurate air spacing 

. aid the general sturdy construction make 
the- usual condenser 'troubles impossible. 
The Square Law Principle-which gives 
greater selectivity-is not new, but the 

K " - system is true and remains so. 
Having logged your station once, you can 
always get it again on that adjustment. 
Supplied with or without Fernier ' 

Send at once for our latest Illustrated 
Catalogue which describes this and many 
other Wates Specialities, including the 
" K " Tubular Fixed .Condenser which 
fixes to the panel in dips. Being easily 
interchangeable-an invaluable asset to 
the experimenter. 
Wales Products are sold by all discriminat- 
ing Radio Dealers, who will willingly 
demonstrate. We can supply carriage paid, 
but your Dealer's name must be enclosed 
ºrilh order. 

r PRICES I 
Cat a_ity Without With 

m.f. Veiner Vernier 
1 0.001 

0.0005 
0.0003 

10.000_ 
0 0001 

gg7 Bros., Ltd., 

ro/o 12 /6 
8/3 rr/6I 
7/9 106I 

3 
6 ¡o I 

e721.46.2 
Head Office: 

12-14, Great Queen St., Kíngsway, W.C.2 
'Phone: Gerrard 575-576. 'Grams: Zveeateseng, Westcuil. 

WORKS : LONDON, BIRMINGHAM AND WESTCLIFF. 

e ee e 1 ee ieÑ .;...Ó Ne e,:. e 1 e. e' ....fit:-. 
44 The combined Cabinet :: 
:_: and Loud Speaker for t 
; the " Modern Wireless 
s 

::: de luxe Receiver described :+ 

. by Mr. Percy W. Harris in . 

this issue was made by us :: 

. Full particulars of this and e other. handsome Wireless ': 
' . ; Cabinets to harmonise with ; 
;2; the furniture of any room ; 
e will be sent post free. 

:'_.: Unica Cabinet Co., ::: 
'; Makers of Superior Wireless Gabin: 1s. 'f 
.:. 73, Camden Street, 4 
> London, N. W. 1 ;i; 

..e...o...,.,....... i .11 
,-,--,---=-:-. . 

e. .. ....... ,..;. . :r Vie< :i: :. 
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a valve of either class has lost its 
emission it will not work at the 
original filament voltage,though it 
may give quite good service as a 
bright emitter. Lost emission can 
sometimes be restored by cutting 
out the high tension battery and 
leaving the valve for some time 
with . its filament glowing at, a 
dull red heat. As a rule, however, 
this remedy is not very efficient, 
and the best course is to have the 
valve fitted with a new filament. 

Violent .Oscillation 
A third set which turned up for 

examination was a three valuer 
whose circuit appears in Fig. 3. 
Here we have two stages of high - 
frequency arhplification, both with 
tuned transformer coupling, and a 
rectifier. The owner of the set, 
who is also its constructor, re- 
ported that it had suddenly be- 
come impossible to " hold down." 
Until a few days before the set 
could he controlled quite well by 
means of the potentiometer, but 
now it would do nothing but 
oscillate in the wildest manner, 
and adjustments of 'the potentio- 
meter appeared to have no effect 
whatever. I traced out the circuits, 
finding that the wiring was as it 

should be and that nothing had 
ccme adrift. - The transformers, 
condensers and other components 
were tested with -equally negative 
results. Next, other valves were 
substituted for those upon the set 
without there being any signs of 
improvement. As soon as any- 
thing like sharp tuning was 
attempted the set burst into 
violent oscillation. Even when the 
slider of the potentiometer was 

Fig. 4.-Testing a potentio- 
meter for continuity. 

moved right up to the positive end, 
which should have introduced an 
amount of damping sufficient to 
steady things down, the set was 
completely out of hand. This led 
me to suspect the potentiometer 
itself. As it was easily detachable 
I removed it and tested it out. 
It was discovered at once that 

MODERN WIRELESS 
there was a break in its windings 
quite close to the end which had 
been connected to the positive low 
tension lead. The potentiometer 
I should say was one of the very 
small ex -Army type which are 
wound with wire of much finer 
gauge than is generally used for 
these instruments, Luckily the 
break was in an accessible place, 
so that I was able to effect a repair 
without much difficulty. The set 
then resumed its normal good 
behaviour. 

Points to Watch 
I have come across a good deal 

of trouble both in my own sets 
and in those of friends directly 
traceable to faults in potentio- 
meters. I understand, too, that 
the Radio Press Test Department 
not infrequently traces faults in 
the working of sets to defective 
potentiometers. One of the com- 
monest faults is that the slider 
does not make proper contact 
with the windings throughout its 
travel. This is due as a rule to one 
of two causes. Sometimes the 
former supporting the windings is 
slightly out of the true, having a 
slight depression at one point. 
In this case the slider makes either 

ft5viaflOft- 
is of the greatest importance in L.F. Transformers. 
Look at the G.R.C.83. See the spacing of the terminals. Note 
the thickness of the polished erinoid top and. base-and what you 
can't see is the insulation of the bobbin-of the wire-between the 
windings (every layer is insulated)-the coil from case-the con- 
nections to leads-and the leads .to terminals. 
Every detail of the greatest importance in a Transformer which 
must stand up to a guaranteed service. 

ONLY 
PROVIDES THIS GUARANTEE:- 
This Audio Frequency transformer has been most carefully tested 
before leaving our works, and is guaranteed for one year,to fisnetion 
efficiently if correctly used. 

i6EwlMRAlag QA13/O RAO co, ire ® lid SCE T 34, .5 

Price 15/ - 

[ARRAY AZADKrae DAOAOCAST 
A!Cul YIR OH COMVON EN" 
MEANS TMAT I! I ^^ 'Mgt 
TO GIVE OIASICt SAtISIAST ION. 

COMPAYYII/ d Ari rPElp 
REGEIeIT sT.t row400Nl.w Tt 
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very poör'contact dr: contact. 
at all when, it reaches a. bad Spot. 
Or the defect may be the result of 
insufficient' pressure .between the 
contact' arm or arms and the 
windings. In 'rotary . potentio- 

Fig. 5.-Testing far 
faulty contact. 

meters I have come across two 
other defects-faulty insulation and 
bad contact between the spindle of 
the moving arm and its bush: 
Ex -Army or other second-hand 
potentiometers should always be 
tested for continuity of windings 
before being mounted in any set. 
Fig. 4 shows a simple way of doing 
this with the help of a single cell 
and a pair of telephones. There 
should be a strong click whenever 
the lead A is touched upon the un- 
connected pole of the battery. 

The quality of the contact pro- 
vided by the slider throughout its 
run can be tested in the manner 
shown in Fig. 5. Here again.a pair 
of telephones and a single dry cell 
are the only aids needed. The 
potentiometer and the telephones 
are connected in series, a lead from 
the cell being taken to one of the 
fixed terminals of the potentio- 
meter, whilst the disengaged tele- 
phone lead is connected to the 
slider. The slider is now moved 
slowly from end to end of its 
travel. If the contact is all that it 
should be a continuous slight 
rasping noise will be heard as 
movements are made. On the 
other hand, should the contact 
be faulty at any point there will be 
an interruption of the rasping noise 
followed by a loud click as contact 
is made once more. 

Never make use of a potentio- 
meter shown by such tests to be 
faulty. It will only be a source of 
trouble. If it is a new instrument 
made by a well-known firm the 
makers will be able to put it right ; 

but if the potentiometer is second- 
hand it is best as a rule to scrap 
it rather than attempt to rectify 
matters in the workshop unless the 
fault is due to some simple little 
thing easily dealt with. 

__._. May, 1925 

Another Step Ahead 
Ef457111=2"AmMMIZMF±11'.,7- r' El 
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1 
AST summer R,adio Press, 

Limited, took the bold 
step of transferring its" 

offices from the quiet, old-world 
premises previously occupied in 

_Devereux Court, Strand, to spacicus 
and up-to-date apartments in -Bush 
House, the finest office building in 
this country. The change to Bush 
House seemed, as indeed it was, a 
bold step, arid many people ques: 
tioned the wisdom of taking pre- 
mises which at the time seemed un- 
necessarily large. Those who have 
watched the growth of this great 
wireless publishing house will learn 
with interest that the offices occupied 
by Radio Press at Bush House 
proved inadequate for their needs, 
and that within the last few weeks 
-just as soon as the necessary 
structural alterations could be 
carried out - large additional 
accommodation on the second floor 
was taken tO house the steadily 
increasing editorial staff, leaving 
the old premises for the sales branch 
which, owing to the great success of 
Radio Press publications, required 
a very large portion of these offices. 

K 

Unshrouded Efficiency. 

1131111.8111111118211 

DO IT NOW ! 
MAKE YOUR SET SELECTIVE by using 

Tangent " Tuning Coils 
The Coil with the extraordinary Low Self Capacity. 

COIL No. 
Self eapacitç ln 

Micro MIcrofar.id,. 
PRICE 

25 35 50 75 
8 9 25 31 

4/3 4/3 4/3 4/6 
C3mplete Sets 

4 Concert Coils (w/125o to 1,180)-16/- the set. 
i r Concert Coils (w /125oto 9,5oo)-67 /- the set. 

GENT & Cob LTD: Est. 1872; 
" Faraday Works," LEICESTER. 

200 
22 

5/- 

150 200 
16 22 

6/- 7 - 

London: 25, Victoria Street, S.W.r. 
Newcastle -on -Tyne: ""langent House," 131ac'Att Street. 

250 
22 

7/6 

The Ideal small Manufacturing Lathe 
Thce DRUMMOND 3 2 in. 

Has a truly wonderful capacity for varied work ; serewcutting, 
boring, milling, sawing, etc., in metal, wood or ebonite. Note 
turret attachment illustrated for repetition work. All forms 
of drive; complete attachments available, including saw table, 

etc. Guaranteed. 

IIIIIIiIÌÍlllll 

Illlllli!ilill! 

Send for full particulars and list to lnaLrs 

DRUMMOND ® Reid Hill, 

IllIllllilillil 

Illl#Illillll!I 

BROS., LTD., 
Guildford. 
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Some change their value 
many times in a few hours 

Constant resistance is the 
primary and most essential 
feature of a Variable grid 
leak. Truly. some types 
change their value many 
times in a few hours. The 
adjustment of the grid leak 
value in some Circuits is 
fairry critical, and the com- 
position of the material pro- 
viding the resistance should 
not be subject to change by 
any varying conditions of 
the atmosphere or by the 
application of - voltage 
results are to be reproduced. 
In buying any variable grip' 
leak you build endless troubi 
into your sets. But by pur 
chasing a WatMel Variabl 
Grid Leak you incorporat. 
Detector ValyE Control of the 
highest efficieñcy: Its resist- 
ance valué is constant. 

All goods of our manufacture bear 
this mark. It is your only guarantee. 

If you are troubled with poor results 

pay 
particular attention to the work- 

ng of the Detector Valve. Reduce 
the M.T. voltage consistent with good 
volun.e and incorporate a WATI1tEL 

Variable Gris Leak. 
Send P.C. for Descriptive. Folder. 

When at your dealers' 
SEI- 'IHE TRADE MARK 

ON EVERY GRID LEAK. 
BEWARE OF IMITATIONS! 

Recessed into the collar a D 
shape spring presses firmly 
upon the controlling plunger. 
'this device-truly a refine- 
ment which improves re- 
ception -ensures after con- 
stant use that the essential 
contact is always maintained 
electrically good. 

5 to .5 Megohms 2/8 
50,000 to too,aoo Ohms 3/6 

WARNING! It is the aim of this Company ta protect traders', 
customers' and also its own interests by securing 

Patent protection for the novelties in its specialities. It is these novelties, 
invented by experts and exhaustively tested, which are the Hall Mark of 

all Watmei Products. ' 

The Watmei Wireless Co. wish to notify the trade and publicthatthelr 
Variable Grid Leak Patent Application No, 206ó98 was contested in the 
Co;nptrollei s Court, and on appeal: in both instances the Patent Grant 

was upheld and costs awarded. 

The WAJMEL WIRELESS CO. LTD: 
332a, Goswell Road, LONDON, E.C.1. 

Telephone - . (LERKENWELL 799o, 

Barclays 1005 r 

\ 

447 xperienee 

3Hs / 
The superiority of secondary H.T. 
cells over -the low capacity dry types is 
now more widely recognised. The 

crackling noises due to chemical action in the dry batteries are 
eliminated, and they give a co-' sistent discharge over a 1 mg period. 

60 Volt H.T. 
Write for catalogue of C.A.V. 
and Transformers. 

ACCUMULATOR £3. 
Wireless Accumulators, Loud Speakers 

.V antrller'srell&OJ . 
WARBLE WAY AcrONIONOON.W3 

You can now build entirely 
with Igranic components 
With the introduction of the Igranic Square Law. Variable 
Condenser it is now possible for you to build almost any 
circuit entirely with Igranic Radio Devices. Now indeed 
you can build a better set. 
The Igranic Square Law Variable Condenser has f xed 
and moving plates of stout sheet brass designed to provide 
for proportionate changes of wavelength in relation to 
uniform variations on the condenser scale. 
Perfectly insulated, dielectric losses are for all practical 
purposes negligible-whilst hand -capacity is eliminated 
by the provision of efficient aluminium end plates giving. 
ample shielding. 
Ball -bearings support the condenser shaft"and an excep- 
tionally smooth turning movement is afforded. 
The minimum capacity of the Igranic Square Law Vari- 
able Condenser is less than one -twentieth of the maximum 
capacity, and the tuning range, when used in conjunction 
with a given coil, is, therefore, extremely wide. 
A handsome four -inch combined Knob and Dial iß 
provided. 

PRIES: 
0003 mid. 21/- each. .0005 mfd. 24/- each. .001 mfd. 27 /6 each. 

All reputable dealers carry stocks. 

/coMPAN 

(-I'11 ELECTRIC 

9M1TEa 
149, Queen Victoria Street, London. 

Works: BEDFORD. 
Branches - 

BIRMINGHAM : 73-74, Exchange Bldgs. LEEDS : Standard Buildings, City Sq. 
CARnI rr: Western Mail Chambers. MANCHESTER: 30, Cross Street. 
GLASGOW : 5o, Wellington Street. NEWCASTLE 9o, Pilgrim Street. 

IGRANIC RADIO DEVICES INCLUDE 
Honeycomb Duolateral Coils. Vario Couplers. 
Variable Condensers. Bi -plug Coil Holders. 
_Fixed Condensers. Tri -plug Coil Holders. 
Filament Rheostats. Battery Potentiometers. 
Intervalve Transformers. Vernier Friction Pencil. 
Varicimeters. etc., etc. 

All carry the IGR.4 VIC guzr.zn!ee 
Writs for List Z 433. 

In replying- to advertisers, use Order. Form enclosed. 493 
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A.B.C. WAVETRAP. 
Complete and ready for use. 

S2 17e. ed. 

Complete set of components for 
constructing above 

£2. 

MAGNUM TAPPED 
REACTANCE UNIT. 

For replacing H F Trans- 
formers and converting to T A T 
Type A -Having Resistance in 

series with last stud, 15/ - 
Type B -As above, but in- 

cluding Grid Leak and 
Condenser, 21(-. 

I 

MAGNUM TAPPED COILS. 

No t equivalent to Nos. 25, 
35, 5o, 75 Plug in Coils, 12/6 
No 2 equivalent to Nos. zoo, 
150, 200, 25o Plug in Coils, 15/. 

MAGNU,i1 SAFETY WANDER 
PLUGS. 

An entirely new design. Protects 
your valves. 5/- per pair. 

Send for List. 

MAGNUM H.F. TRANSFORMERS 
With Protected Windings. 

The most efficient H.F. Trans- 
former obtainable. (See report in 
" Wireless Weekly.") 7/- each. 
Postage 3d. Guaranteed correctly 
matched 14/- per pair. (Postage 
3d.) 

No. o .. 150-300 
tNo. OA .. 250-525 
No. a .. 300-600 
No. 2 .. 550-1200 
No. 3 .. 2x00-3000 

*No. q .. 2500-7000 
*Specially recommended for super hetero- 

dyne circuits. 
tSpecial winding for Anglo-American 

Six referred to as Neutrodyne Units. Per 
set of 3, 21/- (post free). 

Use MAGNIrE Crystal for better 
reception. 

1 /- post free. 

EBONITE COIL FORMER 
(CROSS TYPE) 

As used by Mr. G. P. Kendall, 3/- post free. 
COIL FORMER for ABC Wave Trap cut 
from ebonite tube to author's design, 5/6 

(postage :d.) 

Carriage and Packing FREE on Retail 
Orders value £2 and ever 

Send stamp for illustrated list and set of 
leaflets dealing with Radio Press Circuits. 

Anode Ceils wound and tapped, as 
used in the Simplicity 3 and T.A.T 

8;-, post free. 

MAGNUM 3 COIL 
HOLDER. 

As used on Radio 
Press sets, 12,6 

MAGNUM 2 -COIL HOLDER. 

As used on Radio Press 
sets, 9/8. 

MAGNUM ANTI -CAPACITY 
VALVE HOLDER. 

As used ou Radio Press 
Sets, 2/6 

MAGNUM NEUTRODYNE 
CONDENSER. 

As used in Anglo-American ano 
many Neutrodyne Circuits, 4/6 

FAUG1VUM I 

Bring your Receiving Station up-to-date by 
constructing the " Rolls-Royce of Radio," a 
Supersonic Heterodyne 
We have pleasure in introducing new Magnum 
Components possessing all the inherent qualities 
associated with the House of Magnum, to wit : 
Design, Efficiency, and Craftsmanship. 

MAGNUM INTERFREDUENCY 
TRANSFORMERS. 

These are supplied as single units or in sets 
guaranteed correctly matched as reiuired. Each 
unit comprises a self-contained Transformer with 
a fixed Condenser across the Primary, and are 
without doubt the most efficient type of coupling 
extant. Price 18/-. 

Make your Supersonic Heterodyne to operate 
on all wavelengths. This can be achieved by 
using MAGNUM INTERCHANGEABLE OSCIL- 
LATOR UNITS. 

No. o .. 250/300 metres. 
No. 2 .. 300/600 , 

No. 2 .. 550/1200 
No 3 1200/3000 

Price £1 each or £3 15s. per set of four. 

CONSTRUCT THE 9 -VALVE SUPER HETER 
DYNE AS DESCRIBED BY MR. JOHN SCOT 

TAGGART IN THIS ISSUE. 
Polished Mahogany Cabinet, as s. 

described .. .. 10 
z Ebonite Pane1,36 x 12 x l in., drilled 10 

Ebonite Panel, 36 x 6 x } in., drilled 15 
2 Var. Condensers, Square Law .0005 

and Vernier, complete 19 
x Var. Condenser, Square Law .0003 

and Vernier, complete 
4 Var. Condensers, Square Law'.0005 

(less Vernier), complete .. 12 
2 Fixed Grid Condensers .0003 .. 5 
2 Clip in Condenser .nor .. .. 1 

z Clip in Condenser .004 . 2 
1 T.C.C. Condenser .25 mfd. .. 3 
t T.C.C. Condenser 2 mid... 4 
2 Dubilier Grid Leaks, z meg. 5 
2 Burndept Potentiometers .. .. 15 
9 Burndept Dual Rheostats.. .. 7 
9 Antiphonic Valve Holders 5 
6 Panel Valve Holders . , 7 
r Lissen L.F. Transformer .` ., 16 
r Silvertown L.F. Transformer- 1 

Utility Switch 6 -Pole 2 -Way Lever 10 
2 Utility Switch i -Pole i -Way Lever 9 

15 Terminals, 4 B.A., complete .. 2 
6 Coils Glazite (various colours) .. 9 
4 Sets Radio Press Transfers .. 2 
1 Coil Socket and Shorting Plug .. 2 

H.F. Transformer, 300/600 metres 7 
4 H.F. Transformers, 2500/7000 meters 8 

Oscillator Transformer (Plug-in type) 18 
Quantity of screws, etc. .. .. 2 1 

9 

Sº o 

(Any of above supplied separately a desired.) 

BURNE -JONES & CO LTD. 
Magnum House, 

288, 296, BOROUGH HIGH ST., LONDON, S.E.1. 

Telephone Hop 6257. Telegrams BURJOMAG 
Sedist London. Cables BURJOMAG, LONDON. 
Mail order Dept. ; 288, Borough High Street, 
London, S.E.r. 

Trade Enquiries Invited. 

barcWyn w.y>. 

GENUINE G.P.O. 
TELEPHONE LEADS itluaUated. 

6d. EACH POST FREE 
Suitable for HEADS HONES, LOUD 
SPEAKERS H T. connections, and 
various uses where reliable and flexible 
leads are required. 

Braided, average length 6 ft. 

(Plaited, average length 10 ft. 
3 wires each distinguished by its colour. 
Plaited are slightly used, Braided unused. 
All one Price, Cd. EA^H Pest free. 
HANDY WIRELESS SCREWDRIVERS 

4c1AcH 

Foot lice. 

eFr 

rrl 
"te.».'. 

N -E -W 
H T Wireless-Batfery 

Volt 1i)Ì 

EACH Postage 1 f- extra. 
List price 8/6 

SPECIAL OFFER OF NEW GUARANTEED 

60 VOLT H.T. ELS 
BAT ERE1ÉS. 

Perfect fresh stock, latest improvements. 
Tapped every 3 volts. Order now for we 
have only a limited number at this price and 
our offer cannot be repeated when stock is 
exhausted. Trade enquiries invited. 
W. HURLOCK, Jn. ltd. (Dept M.W.) 
55, EFFRA ROAD, BRIXTON, S.W.2 

'Phones; Brixton 4040 (3 lines). 

YOUR SELLING CAMPAIGN!!! 

Modern Wireless 

Wireless Weekly 

The Wireless Constructor 

The Media in Wireless 
Journalism which consti- 
tute a complete and efficient 
Advertising Campaign for 
Selling Sets, Components 

or Accessories, 

For rates write Advertisement Managers : 

Barclays Advertising, Ltd., 
Advertising Consultants & Contractors, 

Bush House, Strand, London, W.C.2. 
Telephone : City 9911 (3 lines). 

494 In replying to advertisers, use Order Form enclosed. 
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ALTHOUGH the latest addition 
to the Radio. Press series of 
books, " Wireless Faults and 

How to Find Them " (Radio Press 
Series; No. 24, is. 6d., or is. 6d. post 
free), by R. W. Hallows, M.A., Staff 
Editor of MODERN WIRELESS, 
Wireless Weekly and The Wireless 
Constructor, has only been published 
a few weeks, it is already 
apparent that this valuable little 
book is working a speedy change in 
the outlook of many constructors 
who have previously felt a certain 
timidity in starting the building of a 
new' set. 

Confidence 

The wise constructor, of course, 
has always chosen a Radio Press 
design when contemplating a new 
receiver, and in that way he 
assured himself a perfect .feeling 
of confidence in the soundness of 
the design itself ; but, however 
great the efforts of Radio Press 
to provide absolute accuracy and 
dependability, there always re- 
mains the uncomfortable feeling 
that he may be so unfortunate as 
to incorporate in the instrument 
a defective component of some 
sort, that he may make a mistake 
in wiring, that his soldered joints 
may not be good, and so on. 

The Radio Press Test Depart- 
ment was inaugurated to over- 
come this last difficulty of the 
constructor, and, of course, it does 
provide him with an assurance 
that as a last resource he can invoke 
its aid and have his problem 
solved for him, but many people 
feel that they would rather clear 
their difficulties for themselves, 
and in any case to submit a set to 
the Test Department means that 
its owner must part with it for 
a few days. To very many, there- 
fore, " Wireless Faults and How 
to Find Them " comes as a very 
great boon, since a perusal of this 
most useful and original little book 
will give them a feeling of confidence 
in their own powers of fault-finding, 
which will enable them to begin a 
new set with the assurance of the 

Radio Press News 
A Popular New Book 

expert that when finished the set 
will work, or if a fault is, present, 
that they will be able to clear it 
quickly and without worry. 

The whole arrangement of the 
book is such that it can be used and 
understood with perfect ease by 
even the absolute beginner, who 
will particularly appreciate the 
very full and complete way in 
which it has been illustrated. 
Every point that could be made 
clear by means of a diagram is 
illustrated, so that there is never 
the slightest doubt as to how any 
particular test is to be applied. 
The book opens with a chapter. 

giving the necessary details for the 
construction of an extremely simple 
but cheap and effective , little 
appliance which is used in- conj unc- 
tion with a pair of telephones for 
the major portion of the testing of 
components and complete sets. 
Later sections of the book deal in 
great detail with the testing of alL 
the principal components which 
may give trouble, and then the 

author passes on to consider the 
various accessories which may be 
used with a finished receiver. 
These sections of the book are to 
be regarded as preliminary to the 
chapters on actual set testing, 
these occurring in the latter part. 

Complete Sets 
Complete chapters are devoted to 

the testing of particular types of 
sets, all the more common arrange- 
ments being covered, and at the 
end of each of these chapters will 
be found a summarised series of 
tests for that particular type of 
instrument. Taken as a whole, 
the book may be regarded as a 
complete guide to the more simple 
types of fault-finding tests, these 
tests being so arranged that in 
working through them one gradu- 
ally narrows down the possible 
location of the fault until it is 
clearly indicated in one particular 
component or part of a circuit, 
where it may, as a rule, be quite 
easily identified. 

M. Belin, the President of the Amateur Radio Congress, 
Paris, entertaining two English delegates in the trans- 
mitting room of his private station at Malmaison. 
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1. BECAUSE, chiefly, I feel safe. I know that 
behind this paper is the Ranto PRESS, the 
largest Wireless Publishing concern in the 
World, and this is their weekly. 

2. BECAUSE the, Editor is John Scott -Taggart, 
F.Inst.P., A.M.I.E.E., and the Assistant Editor 
is Perey W. Harris, M.I.R.E., and because this 
is the only weekly paper which contains articles 
by such other well-known writers as Cowper, 
Mallows, Kendall, Rattee, Rcdpath, etc., etc. 

8. BECAUSE it is beautifully printed on the 
Sliest quality paper, and all the photographs 
come out clearly and not as smudges, as is 
so often the case. 

Cut Here. 

To Newsagent. 

deliver ' Please {reserse 1 
me a copy of 

" WIRELESS WEEKLY' every 
week. 

Name 

Address 

4. BECAUSE of the notes on valves which 
appear frequently and are written by the 
Editor. Nothing like these appears anywhere 
else. WIRELESS WEEKLY appeals to me because 
I am a valve user, and the paper caters very 
largely for the valve Ivan. 

5. BECAUSE I thoroughly enjoy " Jottings 
by the Way," a very witty weekly feature 
(slow illustrated), by the way. 

6. BECAUSE new circuits and designs appear 
regularly and many of them never appear 
elsewhere. I know that if I miss my Wies- 
LEss WEEKLY I shall miss something new. 

7. BECAUSE I am pleased to reply "WIRELESS 
WEEKLY " when my friends ask me what I read. 
I know that they know that WIRELESS 
WEEKLY is a paper in a class by itself. Its 
price is the highest of the weeklies, and though 
not a snob, I don't mind my friends knowing 
that I want the best-and get it. 

8. BECAUSE it's a " live " paper. It does 
things. It's the most virile of the Wireless 
p rjodicals. It criticises fearlessly on 
wireless topics of the day. Its test reports on 
wireless apparatus are equally fearless. If 
something new comes along, whether it it 
oscillating crystals, a new circuit, a new move 
by the Post Office, every keen wireless man 
wants to know " what 

. 
WIRELESS WEEKLY 

has to say about it "-and they are never 
disappointed. 

MY PAPER ! 

Published every Wednesday by 
Radio Press, Ltd., Bush House, 

Strand, London, W.C.2. 
6d. WEEKLY. 

Barclays 1104. 
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Wireless 

Accessories 

B 500 

INTERVALVE TRANSFORMER 
Guaranteed for 12 months. 

This transformer has been adopted by leading Manu- 
facturers of Wireless Receiving Sets and discriminating 
amateurs in all parts of the wcrld. 
High amplification without distortion and complete 
freedom from internal noises. Correct design, high- 
class finish. 
Excellent results have been obtained on tests carried 
out by the National Physical Laboratory. Ccpy of 
the curve can be had on application. 

Price 21/- each. 
VARIABLE 

CONDENSERS 
For panel mounting) 

St ongly constructed. 
Moving vanes are shaped 
to give low minimum 
capacity. Fitted with a 
stop to allow of a move- 
ment of 180° only. 

From 5/3 each 

TELEPHONE 
HEADPIECES 
The " Stalloy " dia- 
phragms are match- 
ed so as to secure a 
balance of tone and 
quality. Resistance 
from 120 to 12,090 
ohms. 

Price (4,000 ohms) 
20;- each 

MAKERS : 

THE SILVERTOWN COMPANY. 
106, CANNON STREET, LONDON, E.C.4. 

Works: SILVERTOWN. LONDON, E.16. 
BELFAST : 75, Ann Street. LIVERPOOL : 54, Castle St. 
BIRMINGHAM: 15, Martin- LONDON : 100 ant. 102, 

eau Street. Cannon Street. 
BRISTOL : 4, Victoria St. MANCHESTER : 16. John 
CARDIFF : Pier HeadCham- Dalton Street. 

bers, Bute Docks. NEWCASTLE ON TINE : 
DUBLIN : 70, Middle Abbey 59, Westgate Road. 

Street. PORTSM.O8ITLt : 49, High 
GLASGOW : 15, Royal Ex- Street. 

change Square. SHEFFIELD : 88-90, Queen 
LEEDS : 1, New York Rd. Street. 

~9 YkTC1 Cn t1 ...I]l 
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FIT Wecovalves to Your 
existing set and know 
the real meaning of con- 

tentment. Wecovalves give 
wonderful results and oper- 
ate from a single dry cell. 
No accumulators are neces- 
sary and you can be certain 
of absolute satisfaction. 
Manufactured in three 
grades .- 
Red Spot-High Frequency. 
Green Spot-Detector. 
Orange Spot-Low Frequency. 

We recommend the use of 
Radio A Cells. 

-4 

/ / , %// 
. e ,. ,/ e // / 

" " i / 
advt.of Western Eiertric Company, Limited, Connaught House, Aldu^ych, London, W.C.º 
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PRICE (complete): 
With 6 ohlns Rheostat 6/6 
With 10 chins Rheostat 7/ 
With30 ohms Rheostat 7/6 The I WOODHALL I Vernier Rheostat(Pat.No. 

213,030). Combined plunger and 
rotary movement. Push-pull 
movement for coarse setting ; 
rotary for vernier. Wonderfully 
smooth movement; best ebonite 
former; one -hole fixing. 6 ohms, 
2/6 ; 10 or 12 ohms, 3/- ; 30 
ohms, 3/6. 

The Woodhall 
Valve unit combines 
Rheostat, Valve Holder, 
Bracket and Window, in 
one compact fittin7. And you 
need to drill two holes only. 

This newest addition to the Woodhall 
Range of Components fills a definite 
need of many' hams constructors.' It 
gives the popular 'back of panel' fitting 
for the valve, occupies a minimum of 
space, and is highly efficient in use. 

Consist of Woodhall Valve Holder, on rigid 
brackte, with nickel -plated valve window 
and Woodnall Vernier Rheostat (see below) 

iii 
i l 

WOODHALL 
Guaranteed Components 

ITOODH.ILL Il'IRELLSS bfANUFACTt'RING CO., LTD. 
London Showrooms: 21, Glrrick Street, London. (Tube Station: Leicester Square,) 

Sold by all the best Radio Dealers. 
Sole Distributors : - PRESSLAND ELECTRIC SUPPLIES, LTD., 

HAMPTON -ON -THAMES. 'Phone: Mc testy 22. 

_o 
c w.a 

PRICE 

1 /6 
EACH 

v vhiker 

REAL TESTIMONY TO THE WORLL'S 
BEST RADIO CRYSTAL. 

Knutsford. 
I don't claim to have reached 

.Timbuctoo nor Chili, but I get 
the local Broadcasting Station, which 
is 15 miles distant, even though slightly 
deaf, at comfortable strength. I hear 
every note, and that is all that counts. 

"I have tried umpteen kinds of crys- 
tals with varying degrees of efficiency, 
but the Gil -Ray is the NIBS."-E.M. 

INSIST ON GIL - RAY The Guaran- 
teed Crystal. 

OUR GUARANTEE: 
\Ve will gladly repl ace 
any crystal free of 

charge that does not give entire satisfaction. 
In case of difficulty please 

send 1 /6 and name of dealer to 

GIL -RAY TRADING CORPORATION, 
Sicilian House, Sicilian Avenue, London, W.C.1 

Telephone : Museum 3206. 
TRADE ENQUIRIES SOLICITED. 

COWitr 
IÓ0% EFFICIENCX,, 

BRITISH CORDS ARE THE BEST-AND KNIVETOWN WIRELESS 

CORDS are the Best British Cords. 

They will improve reception and do away with crackling. THE 
KNIVETOWN WIRELESS CORI) is a flexible, hard-wearing cord 

. of high conductivity, manufactured from the best materials only. 
Made for loud -speakers, headphones and batteries. 

Loudspeaker Cords .. .. Eft. 3/3 12 ft. 5/6 
Headphone Cords .. .. 7ft. 3/9 
Battery .Cords .. .. .. .. 3 /9 

Every length guaranteed. 

Send direct if unable to obtain locally. 
KNIVETOWN ELECTRIC WIRE CO., LTD., 

86, Rosebery Avenue, London, E.C.1. 

'Phone : Clerkenwell 5614. Grams : Knivetown, London. 

IBIIIIIIIII111111111111111111111(111111111111111111111iIIIIIIIIIIIIIIIIIIIIIIIIt1111111111111(!Illl;u 

A.C. Model. 
output 6 amps. 9 volts. Complete with 
Pole Indicating Ammete. and all connecting 
leads and adapter. To standard voltages and 
frequencies up to 220 volts. £6 6 0 

A. 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111111111111111111111!IIIIIIIIe 

BATTERY CHARGERS 
fez/ worI f om a a., O Q eer 

Y 

D.C. Model. 
Output 5 amps. 9 volts. Machine only 
£5 12s. 6d. With Switchboard an& 

Pole Indicating Ammeter and Regulat- 
ing Resistance as illustrated - £6 15 0 

Other voltages and frequencies Z'i extra. 
BATTERIES chatged at home have much longer life and give better service than when charged outside. 

" ELLA " Battery chargers save their cost many times over. 
Write to Dept. Dept. "A" for descriptive leaflet. Trade supplied. 

LIONEL ROBINSON & CO. 
'Phone : Holborn 6323 (Two Lines). 

6't)hfilkDlgllJHlll(IIIIIIItl1111111111lt11IIuuhINIJI11JIIIHIIlII1111111111111111UIUlIIIIl1II [t 
49$ . In replying to advertisers, use Order Form enclosed. 

3a, Staple Inn, 
London, W.C.2. 
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ITHOUT the cost o 
of pulling your set to piL 

'Vernier Tuning Handle will fine. tune é e 
spring, in one touch the handle is made to grip sure ÿ 
and one touch releases the handle when tuning is done. The 
perfectly insulated, and the tuner's hand is 5i' away from condenser knob. 
Hand -capacity is therefore avoided & the finest tuning assured. Price 2/- 
A. H. HUNT, LTD., H.A.H. WORKS, TUNSTALL RD., CROYDON. 

Write to Dept. 5. --J 

ONE abEASITUNE e HANDLE FITS ALL CONDENSERS 

rFIG.910 EASITUNE Anti -Capacity, 
Vernier Tuning Handle 

chments and the trouble 
'Anti -capacity 

a 

',0 

f 
(anvil 
TAPPED COILS 
The making of a tapped coil is a difficult task for 
the most enthusiastic amateur, and it is wet'_' 

to purchase complete units, such as the Efesca 
series of tapped coils. In these the ideal has 
been attained in every respect-the winding 
is particularly accurate, each tapping is soldered 
up to its corresponding stud, and the whole 
unit is arranged for the Standard Efesca One - 
Hole Mounting to the panel. The unit in- 
corporates a switch as an integral part and the 
tappings are so arranged that there are no 
dead ends. 
As your Wireless Dealer to shsw you Efesca coenponen's, or 
write to us for Catalogue 522/12 describing Efesca Products. 

.sw iiirt, i 
_ Q o 

'Wen 

1r 

EFESCA TUNED ANODE 
An alternative method to H.F. Trans - 
twiner Coupling. Most be used 
in conjunction with a variable con - 

denier of .0003 to .0005 mid. Wave- 
length range, 150 to 2,600 metres. 
Complete with self - contained split 
switch, knob, pointer and scale, one - 

hole fixing, 21/- each. 

Sold by all Wireless 
Dealers and Electricians. 

TVlwlesale only- 

Wee, 
mask 

'ere, 

® 

FALK, STADELMANN & Ce., Ltd. 
Efesca Èlecirical Works. 

83-87. FAPBINGDON RD., LONDON, E.C.1. 
And at Manchester, Glasgow and Birmingham. 

A 
TESTED CAPACITY cg02M.F ñ ugsr..rx u.e.as.j 

Lesson. 

(òi 

i4 

Building with Laboratory Apparatus 
The Mated capacity of every individual Tberla 

Condenser is tested and guaranteed by Faraday 
Rouse. 

Fixed condensers are of a certain capacity by 
description alone. Guaranteed they may be ; 

but never accurate. It is accuracy that makes 
for success In radio-accuracy, laboratory 
accuracy. And Much accuracy as your radio 
set deserves-if you would get one over on the 
other fellow-build not with a guaranteed con- 
denser, but with a tested capacity condenser. 
It takes the gums out of -radio ; gives you the 
efficiency which brings recalls. 

The brat tested capacity fixed condenser 
available to the British amateur is the Therla. 
Every individual Therla is tested for accurate 
capacity by Faraday House-and guaranteed. 

Mass production can only produce nominal 

capacities-it cannot produce accurate capacities 
Accuracy means results, and the Therla Testel 
Capacity Fixed Condenser gives you sul,rem, 
accuracy. You build as though you had a 
laboratory at your command. And all this at no 
extra cost 1 

You buy a Therla Fixed Condenser, wh'eb 
is not affre`ed by temperature or by the humidity 
of the atmoephere. Useful soldering tags are 
integral in the design and enable you to make 
a neat wiring job. 

Ask your dealer for a Therla Tested Capacity 
Fixed Condenser. Look for the guarantee 
on every carton. 

PRICES: 
.0001 to .0015 mfd., 1;3 each. 
.002 to 006 mid., 2/- each. 

FROM ALL DEALERS. 

Sole Mafriictlns.1yents- 

THE SEL-EZI WIRELESS CO., 
6, GREEK ST., LONDON, & 20, OLD HAYMARKET, LIVERPOOL. 

Barclays 5035 

ALVES repaired Quick 
R'e are actual nua'.ceruì of valves, therefore we can repair and exhaust the 
valve to give the necessary high vacuum. In fact we do this job so 
well that we guarantee :- 
Same Amplification. Same Radiation. Not to consume more current. 
Space won't permit of full price list here, but we'll gladly send you 
BOOKLET post free on request. Here are prices for the most popular 
types of valves. Bright Emitters. 6/6. Dull Emitters : 2 volt type 9 - 
.06 type 10.6. Postage 3d. extra. 

If your dealer is not alert enough to collect valves, for RADION 
repair, sent straight off to us raille reo,ittm:ee and obtain real 

Prom»! service. 

RADIONS Ltd., BOLLINGTON, Near Macclesfield 

Good 
Trade 
Terms 

FREE BOOK entitled : " How long should my accumulator charge last ? " gives this in- formation and curves of RAD ION Vals -es-. high in performance low in cost. Semi A, -v. 
..r..sss.INIMo 

it rcplvir{a lu rrd','crlisc'rs, ltsc' Order Form enclosed. 499 
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Accountancy 
Advert Writing 
Salesmanship 
Auditing 
Banking 
Book-keeping 
Commercial Arithmetic 
Commercial Law 

- Company Law 
Coating 
Economics 
English and French 
Executorship Law 
Foreign Exchange 
Modem Business Methods 
Secretaryship 
Workshop Organisation 

ENGINLERING 
DICTIONARY. 

- PART ONE FREE. 
To extend the name of 
the Bennett College we 
are publishing an illus- 
trated Encyclopiedlo Dic- 
tionary of Engineering. 
Civil. ILotor Elect., Mech. 
etc. You may have Part 
1 FREE. Send for Part 
I to-day you are under 
no obligati°. 

YOUR OPPORTUNITY! 
Thousands of men have lost their me emit opportunity in life through leaving over until 
to -morrow that which should have been done immediately. You have to more in the. world, 

You cannot Maori still, so why not move in the right direction fi 

Why not move now ? 

lt'e bare helped thoueands of others to a successful career, 
we may or may not be able to help you, but in any case It costs 
nothing to enquire: our advice is Free, and there is a possibility 
that ittasy he worththouoaads of pounds to you, it fluty change 
your whole career. it, may help you up in the world socially and 
financially, it certainly cannot harm you: therefore, you have 
all to gain and nothing to lose by seeking our advice. 

We have booklets netting out the possibility in connection 
with each of the subjects shown in the lists, send for the one 
in which you are Interested, or ask for our Private Advice. 

WE 
S v T PO Hr f Have You ANY Ambition? 

TheBennett Oonege epiudalteee in all Exams. In the following 
subjects and guarantees tuition until successful. No extra fees. 
Mast Moderate Charges, Payable Monthly. All Text Flocks 

MY ADVICE IS FREE. Free. Expert Tutors Ter every Department. efitifehe TECHNICAL. 

Architectural Drawing 

} COMMERCIAL. 
Building Construction 
Clerk of Works unties 
Boiler Engineering 
Boiler Making 
Chemistry 
Civil Engineering 
Concrete and Steel 
Draughtsmanship 
Electricity 
Engineering 
Foundry Work 
Internal Combustion 

Engines 
Marine Engineering 

TECHNICAL --Coat. 

Mathematics 
Matriculation 
Metallarg 
Mining 
Mine Surveying 
Motor Engineering 
Naval Architecture 
Pattern Making 
Sanitation 
Shipbuilding 
Structural Engineering 
Surveying and Levelling 
Telegraphy At Telephony 
Wireless Telegraphy 
Works Managers' Coarse 

WRITE FOR FREE BOOKLET 
to The Bennett College, Dept. 139, Sheffield, saying 
the subject son are interested in. Parente should 
seek our advice for their nuns. Please state your age. 
Courses specially combined to meet all requirement'. 
Why stay in the rut?- - - 

11WIIIIIIIIIIIIIIIIIIIII1111I1IIIIIIWIIUIIIIIIII11IIIII11111I1III1111111II 
A HANDSOME 

Solid Oak Standard Cabinet 
WITH LOCKS 

-rrr;i in which to lock up or build large panel 
receivers, such as 
4 -valve Family. All Concert de Luxe. Trans- 
atlantic IV. and V. Wireless Magazine 4 -valve l¡¡ Receiver. Anglo-American 6, 3 -valve Deal, etc. 

"1 ?( Write for full particulars. 
Willingly sent on approval against remittance. jf Guaranteed first-class workmanship. 

Immediate delivery. 
TRADE SUPPLIED 

Price: 221ia. inside width ... £9 15 0 
24 , £5 0 0 

36 (model de luxe} ti O 0 
Carriage Paid. Packing Frye. 

M. VERSTRAETEN 
(Dept. 2) 

50a, Lord St., Liverpool 
1111111111 I I i i 11I111I111111I I I I I I I111111111I11111I1111111I I I I I I I I I I I I 1111 

That finishing touch 
By using " RADIO PRESS WIRELESS 
PANEL TRANSFERS " you can give to 
your set that finished appearance which 
makes all the difference. Not only. are these 
transfers the cheapest and best, they are 
officially used by the Radio Press for their 
sets. 

7, 

Buy a Packet To -day 

They are obtainable from all bookstalls, 
newsagents or wireless dealers. td. per 
packet, or 8d. post tree direct from- 

A NEW "CHASEWAY" TRIUMPH 
HOME BATTERY A Real British Charger at last 

CHARGER for 
Alternating Current 

Connected by lamp mart or wall plug. 
Cuete only 1/5th unit to recharge 6 -volt 30 
actual. Willrecbarge 2, 4, 6, 8, 10 or 12 -colt 
batteries. Silent running, absolutely mechan 
teal. No acids or liquids, no expensive bulbs 
to be replaced. No vibrating armatures or 
buzzers. Self-contained and complete. Ad- 
justable to r, charge at from zero up to 5 
amps. Cheaper and infinitely better than all 
the foreign chargers on the market. 

Before baying any 4/0 Charger ask the Guoron- 
teed "GBfcieory "-then you'll bay CHASElf'-41 ". 

Horne Cereige. -Plan for Direct Current. 
S.*. 

Full details on application, giving r dtnroe and 

periodirit y of local electric apply. Send stamp 

t. for Catalogue of " CHASEWAY " Components 

CHASE ELECTRICAL Mfg. Co., Ltd. 
1B4x. Fleet Street, London, E.C.a. 

Prov. 

Size approx. 7' x 6" x 4°. 

DON'T BUY COILS WIND THEM 
WITH A KAYNITE MACHINE 

INDUCTANCES, H.F. TRANSFORMERS, H.F. 
CHOKES. CLOSE COUPLED WAVE TRAP- 
PING COILS, etc., can be produced at the speed 
of '120 turns to the minute. Any wire from 
40 s.w.g. to 22 s.w.g. may be used, but 26 or 
28 is recommended. Coils can be from 2 in. 
to 6 in diameter, either I in., in. or # in. thibk. 
Coils are easily coupled to make them any 
desired 'thickness. 

THE KAYNITE SINE WAVE 
WINDING SCORES 

A copy of the complete treatise supplied with 
each Machine can be had separately for 
stamps value yid. Investigate the utility 
before purchasing the machine. 

167, Rye Lane, 

PRICE LIST OF KA YNITE 
MACHINES 

No. 1 Machine. Without counting 
device .. .. .. 

No. .2 Machine. Standard Machine, 
with counter ,. .. .. 

Tension Attachment, fitted to either 
Machine, or sold separately, at 

21 - 

25/- 

2/6 

A.W. KNIGHT LTD. 
Peckham, LONDON, S.E.15 

500 In replying t4 advertisers, use Order Form enclosed. 
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HUNT'S 
" VERNIER " 
DETECTOR, 

Fig. 922, 

4/ - 
Complete with 
fixing bolts and 
spare Crystal 

Cup. 

CNE-VALVE SET. THREE -VALVE SET. c High grade finish. Excellent design. Enables the finest possible tuning, considerably :Marconi Royalties In Cabine; as lilas- £6 O increasing the Efficiency, Selectivity and Reliability of the Receiving Set. Maximum 12/6 extra. trated. Marconi Royalties 37/6 extra. insulation. TWO -COIL TYPE. No. R15/40 Price 7/0. THREE -COIL TYPE, of TWO -VALVE SET. £5 5 C FOUR -VALVE SET. £9 2 0 illustrated, No. R15(45. Price 10/6. See Catalogue No. Ii/r52 for details of other types. In Cabinet. V In Cabinet. f. 
Marconi Royalties 25/- extra. Marconi Royalties 50/- extra. 

FIVE -VALVE SET. £12 19 0 In Cabinet. 
- Marconi Royalties 62/6 extra. 

The above prices include suitable Plug-in Coils for the reception of B.B.C. Stations, other Coils can be promptly supplied. 
For full particulars send for Catalogue No. R/112 free on request. 

MODERN WIRELESS 

ADJUSTS to a TEN THOUSANDTH 
Hunt's Detector with Micrometer Setting. 

With the ball-and-socket action and the Micrometer adjustment, Hunt's " VERNIER " Detector gives 
the most delicate setting of any type known, and then locks the whisker in position. All common crystal 
troubles disappear. Spare crystal cup for double crystal or Perikon work with each detector. Packed 
in carton with full instructions. 

NO MORE BURNT -OUT VALVES 
" Saveit " Fuses Protect Your Filaments 

Byspending 21- on a Hunt's Patent Safety Fuse \Vander Plug, you save several 
valves at a cost of 15/- or 20/- each. Accidents are bound to happen, and one 
which might have meant a burned -out valve costs only 6d. to replace a Hash -light 

bulb. The fuse operates in the FIX. circuit, and may algo be used as a battery 
tester, being designed with a special split Plug to fit standard battery sockets. 

Can be used with either bright or dull emittervalves. Instructions in carton. 

A. H. HUNT, LTD., Dept. 5, 
HAD Works, Tunstall Road. Croydon. 

"SAVEIT " 
PATENT 
SAFETY 

FUSE 
WANDER 

PLUG, 

Ì lg. b_S. 

"GOLTONE 77 
REGD. 

CONSTRUCTIONAL 4i GOLTONE " MICROMETER REGULATING 
WIRELESS RECEIVING COIL HOLDERS 

SETS (Britin Made). 

These Sets are despatched with ready- 
dr.11ed Ebonite Panels, Wound Trans- 
formers, Assembled Condensers and with 

the aid of the simplified illustrate,l 
instructions supplied, anyone, with 
or without Technical knowledge, 
can construct these sets with ease 
and simplicity. 

The circuits employed have 
been severely tested under vary- 
ing conditions and are thoroughly 
recommended. (Patent No-. 4037/24) 

£2 9 O 

RADIO 
WIRES 

Silk, Cotton and 
Enamelled Wires, 
Aerial Wires, Tele- 
phone _ Receiver 
and Loud -Speaker 
Cords, ' Easifix" 
Assemblies, etc. 
Send your inquiries. 
Keen prices. 

"GOLTONE" SUPER CRYSTAL. 

Super sensitive in any position. 
Ensures good volume over long 
distances. Price, complete in Glass 
Tube with Cat's Whisker and 
Crystal Tweezers. Price 1 j- 

¡ Large 
hilly 
illustrated 
Radio 
Catalogue 
No.R /112 
Post Free 
on request 
Enclose 
Business 
Card for 
Trade 
Terms. 

"GOLTONE" CRYSTAL DETECTORS. 
Excellent finish and appearance. Fitted with Glass Dust 
Shield. Mounted on Ebonite Base. Price 1/9 each. Parts 
only, without Ebonite Base, for Panel Mounting, Price 1/6 
each. Vertical and horizontal types supplied. "Mercury" 
Type Destined Detector. (Patent Applied.) No searching 
for Sensitive Spots. Utmost volume assurrd instantly. 
Complete with Crystal and Bottle of Mercury, 316 each. 

These lines are stocked by the Leading Radio Stores. 
Write direct if unobtainable. 

lirard Golds eil 
PENDLETO `j1A`CNISTEPLD' 

Address all communications to Head Office and Korks: 
PENDLETON, MANCHESTER. 

STOCKS ALSO sir rº AT GLASGOW DEPOT: 
95. PITT STREET. 

[TURRET' 
ASTS 

, 
1 

" Ile., "Cp y URRET Columùian Pine Masts Racal Experbt?. 
27ft. TurretTwo £d 4 6 45 It. Telescopio fa le 6 Phone: 

ff. Complete 3 19 6 55 R. - 8 16 6 Gaaxaxo 
42 ft. Telescopic 4 4 0 58 At. super e 19 e 2650. 
SIMPSON & BLYTHE, 8-9, Sherwood St.. Piccadilly. W- 

Ask for Illustrated 
List of ATHOL 

Components. 

BASEBOARD 

SINGLE COIL HOLDER 
NOTE THE TOP AND SIDE 

FIXING HOLES. 

Ideal for American Type Sets. 

\Ve will send goods post free if you mention 
dealer's name. 

Atio ENGINEERING CO 
CORNET STREET. )-IRBROUGHTON.MANCRESTER 

1/3 
EACH 

DOI 
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"UTILITY" 
VARIABLE 

SQUARE LAW 

CONDENSERS 

/ia fltrlmil nulw; 

:,-= ue 

WM.124. 

at 
same price 

as our 

ORDINARY 

PRICES. 
Ref. No. Cap. Price. 
WM.123 .001 12/6 
WM.144 .00075 11/9 
WM.124 .0005 1O/6 
WVM.125 .0003 8/9 
\VM.145 .0002 7 /9 
WM.146 .0001 7/6 

Vernier 2/ 6 extra. 
Fitted with 

Radion Dials. 

NO -CAPACITY 
The "UTILITY" NO -CAPACITY 
SWITCH, as used in the construc- 
tional . articles appearing in this 
journal. 
Specially designed by electrical 
engineers to reduce the electro- 
static capacity, this switch has 
proved to be exceptionally reliable 
In action and has self-cleaning 
contacts. 

Knob 
Size Typo Price 

1 Pole Change over-WM.130/1 316 
2 P. WM.130/2 4/- 
4 

6 

WM.130./3 6/- 
WM.130/4 6 - 
WM.130/5 7/- 
WM.130/6 8/. 

Lever 
Size Type Price 

1 Pole Change over WM.147 /1 4!6 
2 WM.147/2 8/- 
3 WM.147/3 6/- 
4 WM.147/4 716 
5 WM.147 /510 /- 
6 , , WM.147/61o/- 
Black bronzed, lever pattern, 

nickel -plated, 6d. each extra. 

gg 

gl 

WM. 147/6. 

SWITCHES 
Manufactured by 

WILKINS & WRIGHT LIMITED, ié . 
UTILITY Works, Kenyon Street, Birmingham 

Retail Prices of the New 
CLIX. 

CLIX with Locknut 3d. 
CLIX Adapter with 

Locknut 2d. 
CLIX Insulators 

(6 colours) Id. each 
CLIX Bushes 

(6 colours) id. pair 

Obtainable from all Wire- 
less Dealers or direct from 

the 
Patentees { Manufacturers 

CLIX metal parts continue 
to be machine -turned from 
the best hard brass rod. tut 
a special nickel -bathing pro- 
cess is now employed to 
increase CLIX high standard 
of efficiency, workmanship 
and finish. 

- In high -frequency circuits the 
milliampere currents function 
on the skin of all conductors. 
The connections in radio cir- 
cuits are commonly responsible 
for 90% of the high -frequency 
resistance in wiring between 
components. 

Vital importance attaches, 
therefore, to the high -frequency 
resistance of every connection. 
The new skin of special nickel 
silver alloy of high electrical 
conductivity ensures in CLIX 
a perfect fitting connection with 
a high -frequency resistance of 
practically zero. This fact, in 
conjunction with the large area 
of contact surface provided 
with the minimum of capacitive 
metal in both plug and socket 
portions, gives CLIX its suprem- 
acy over every other form of 
plug, switch or terminal. 

Solder all connections! 
Where you can't, use CL.X! 

ALJTOVEYORS, LTD. 
Radio Engineers and Contractors, 

84 VICTORIA STREET, LONDON, S.W.1 

502 In replying to advertisers, use Order Form enclosed. 
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Cie eaeti ae ioading a qua 
ADVANTAGES YOU 
GET WITH NO 
OTHER DETECTOR. 

The Crystal is firmly held 
in a spring cup and the 
moving points fall to make 
contact with it as the 
cartridge is rotated. 

* * * 

When the Gravity De- 
tector is in use the Crystal 
is fully enclosed and pro- 
tected from dirt. 

* * 

The Gravity Detector 
can be relaadèd with a 
new crystal in a moment. 
Nothing to unscrew or 
solder. 
Complete with Crystal 

6/6 

EVERYONE who buys a Crystal Detector wants to know 
two points : Will it work without attention ? Can the 
crystal be changed in a moment ? How few De- 

tectors on the market can satisfy even one of these require- 
ments-certainly we know of none besides the Eureka 
Gravity that can satisfy both. 

Its principle is just this : The crystal is held in a cup within 
the centre of the cartridge. Around the periphery of the case 
is placed a raw of catwhisker points, each one of which is 
weighted at the head. When the Gravity is rotated these 
points are caused to drop one by one to make contact with the 
Crystal._ Thus it is only necessary to give the Detector a twist 
until the loudest signals are heard. There is no catwhisker to 
adjust-merely rotate the cartridge. And when you want to 
use a new Crystal merely remove the .Gravity from its clips- 
separate the two halves and drop in the new piece of Crystal. 
It's as easy as loading a gun ! All first-class Wireless Shops 
sell the Gravity. 

Manufactured only by- 
PORTABLE UTILITIES CO., LTD., 
Manufacturers of the Eureka Transformer, 
FISHER STREET, LONDON, W.C.1. 

ADVANTAGES YOU 
GET WITH NO 
OTHER DETECTOR. 

The slightest turn of the 
Detector automatically 
brings into use a new spot 
on the crystal and a new 
contact point. 

* * * 

at Stout plated spring clips 
are supplied, and the base 
can be removed for fitting 
the Detector direct to the 
panel. - 

* * 

Nothing to wear out- 
the Gravity Detector will 
last a lifetime. 

Complete with Crystal 

6/6 

CRYSTAL DETECTOR. 
`p 0 

.j" -- 
Gilbert Ad. 2606 

In replying to advertisers, use Order Form enclosed. 503 

www.americanradiohistory.com



MODERN WIRELESS May, 1925 

Are you getting the 
most out of your 

set ? 

The efficient working of a valve set de- 

pends essentially on the control of the valves. 

- Burning out of valves, distortion, and 

c many other set complaints could be elim- 

inated if the owner had an elementary 

knowledge of the subject of valves. 

Radio Valves 
and How to Use Them. 

By 
JOHN SCOTT-TAGG RT, F.Inst.P., A.M.I.E.E. 

Contains all the information an enthusiast should 

know on this important subject. Although defiling 

with a difficult subject, the author su'ceeds in 

making the reading both interesting and instruc- 

tive to the beginner. 

Realising that formule and advanced technique are 

enigmatical to the average person, the author 

Iras substituted, instead of these, simple 

comparisons, intelligible to the veriest novice. 

2/6. Post Free, 2/8 
Ask for Series No. M. 12. 

C 

IIIII[Ii[1!RIIII[IIIIl1t1[Ilrllllllf arclays Ad. 

5o 4 In replying to advertisers, 

O2TAINABLE FROM ALL BOOKSTALLS, NEWS- 

A(.ENTS AND WIRELESS DEALERS, OR DIRECT 
'FROM THE PUBLISHERS, DEPT. M. 

1Raaío Press, tta. 
BUSH HOUSE, S FRAND, LONDON, W.C.2. 

B 

The 
BRETWOOD 
GRID LEAK 

T he Grid Leak with the N.P.L. Report. 
Send for copy. 

The duly accurate variable Grid Leak of watch -like 
precision and .scient fie design. 

Successfully used and recommended everywhere. 

If you are not satisfied within- seven days, nton:y 
will be refunded. 

Price, 3/-, Postage 3d. 

The 
"Bretwood" 
Anti -Capacity 

Switch. 
Constructors will welcome news 
of a further Bretwood Product, 
an Anti -Capacity Switch, the 
principal features of which , 

include : Absolute freedom e 
from capacity effects --Perfect 
contact Workmanlike finish 
and neatness of appearance -- 
Simple single hole fixing and 
Easy to make wiring connec- 
tions. Special spring loaded 
balls in the base make the Bret - 
wood Switch wonderfully 
smooth in action and ensure 
clean and perfect electrical. 

cdñtact at all times. It is con- 
fidently offered to wireless con- 
structors as the Anti -Capacity 
Switch par excellence, and of 
course it carries the famous 
Bretwood Guarantee. 

Price 5/r 
Postvage :;.r. 

The "Bretwood" 
Anode Resistance 

(Patent No. 224,295123) gis es 
accurate readings consistently from 
rc,nno ohms to over roo,000 ohms. This 
BREI WOOD Component .is particularly 
suited for the STroo circuit (Modem 
Wireless), the' super -sensitive circuit 
(Popular Wireless), and for resistance 
coupling, etc. 
It is constructed on the same principles 
that have made BRETWOOD Com- 
ponents famous, and, of course, it carries 
the BRETWOOD Guarantee. 

. Price 3/ so Postage 3d. 

Designed on the same principle as the 
" BRET WOOD " GRID LEAK men- 
tioned above. 

The "Bretwood" Bretwood " 

Patent Valve Holder. 
Fix this efficient component and get 
maximum results. Positively no leakage 
or capacity effects. Perfect contact. Can 
be mounted on front or back of panel. 

Price 1/9 Postage ;d. 

All Bretwood specialities are obtainable from most Wireless Dealers. 

BRETWOOD, Limited 
12-18, London Mews, Maple Street, London, W. 

use Order Form enclosed. 
[iarc4ayS 1004. 
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"The old order 
changeih 

BUT a very few years ago the 
eflthusiast desiroits of con- 
.structing his own receiver 

trod a path fraught with peril. 
Of guidance and advice there was 
none, and the few text -books 
that existed dwelt in terms un- 
intelligible to the novice. 

To -day the Radio Press Envelope 
system has. completely banished 
all hesitation in building your own 
set, in fact, the novice now argues, 
why buy a ready-made -me when 
you can build one just as good ? 

And why ? Radio Press Envelopes contain 
all thenecessary advice and instruction, even 
to the minutest detail. The possibility of 
going wrong has been minimised to such an 
extent as to make it almost non-existent. 

The building of radio sets is the most 
entrancing of all hobbies, and it would be 
unfortunate when you have completed the 
set to have that supreme moment marred by 
inferior result;. Build according to Radio 
Press Envelope specifications and avoid all 
disappointment. 

Besides full instructions, Radio Press 
Envelopes contain Blue Prints of Wiring 
and Panel Drilling, working diagrams, and 
a set of photographs showing all the details 
of the Receiver. 

Among the Envelopes Nos. r to q there 
is sure to be one exactly suited to your 
particular needs. Choose now !l: 

s. d. 
r How to Build an S.T.roo Receiver ... 1.6 

By John Scott -Taggart, F.Insi.P., 
A.M.I.E.E. 

2 How to Build a 4 -Valve Receiver z.6 
By Percy 1I'. Harris, Mantes I.R.E. 

3 How to Build the " Simplicity " 3- 
Válve Set ... ... ... ... .. 6 
By G. P. Kendall, 13.5c. 

4 How to Build the All -Concert -de -I uxe 
Receiver 2.6 
By Percy Il'. Harris, Member I.R.E. 

5 How to Build the Omni Receiver 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

6 How to Build the A.B.C. Wave Trap... r .6 
By G. P. Kendall, B.Sc. 

7 How to Build a 2 -Valve Amplifier de Luxe... ... ... ... 
By Herbert K. Simpson. 

B How to Make a r -Valve Reflex 
Receiver ... ... ... ... r .6 
By Herbert K. Simps<fn 

q How to Build an Efficient Single - 
Valve Set ... ... ... ... 1.6 
By Herbst K. Simpson. . 

.2.6 

r.6 

All the aboye can be ohtained from 
Wireless Dealers, Booksellers-or direct 
(puts 3d. postage) froto Dept. M. 

7Rabío 1P -Nß3, 
BUSH HOCSC, STRAND, LO DON, W.C.2. 

4,urct4YS t,e. 

In replying to advertisers, use Order Form enclosed. 505 
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Features of design that emphasise 
THE WONDERFUL DIFFERENCE 

of 
RADIOSUN LOUDSPEAKERS 

Look at the section illustrated above. The construction of the poles and magnet system is as rigid as if it were in one 
solid piece. As a result of this rigidity the whole of the 
energy from the magnetic system is transmitted to the dia- phragm. The vibrations of the diaphragm are therefore correct 
and true to the incoming signal. 

The sound chamber with its mouth VOICED LIKE AN 
ORGAN PIPE transfers the vibrations to the air without 
adding or taking away any harmonics. 

This means : PERFECT INTONATION, 
PERFECT RANGE, 
and STRONG CARRYING POWER. 

Remove the trumpet and listen to the purity of tone. 
Replace the trumpet and note that the purity of tone is reproduced in the mouth 
of the horn and not the box. 

FOR FAITHFUL REPRODUCTION GET 
A RADIOSUN. 

In sunlit mahogany finish. 

£5 
Write for leaflet describing the Wonderfu i 
Difference, and ask your dealer to arrange 
with us for a demonstration. 

HEARING IS BELIEVING. 

111111 t11111111111111111111111111I1Uu111HUu1111pctri-.onllnminnnnmmunnnrommnuninntnn: 

AUTO SUNDRIES LTD., 10, Lower Grosvenor Pace, London, S.W.I. 

www.americanradiohistory.com
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May, 1925 reef 
Full details showing how to 
build a Super -Heterodyne. 

Send two penny stamps to cover postage, and you 
will receive complete constructional details of the 
latest Super -Heterodyne. This wonderful set will easily 
tune out your local station and receive distant 
stations using a wavelength five metres below or 
above it. 
Cardiff and Manchester have been received at Loud 
Speaker strength when 2L0 has been transmitting 
just over one mile away. All B.B.C. stations can. be 
received at Loud Speaker strength (including most 
relay stations) on a small frame aerial, while practi- 
cally every Continental station is withineasy range 
under any conditions. No outside aerial rec,uired 
with this set. 

PETO -SCOTT Co. Ltd. 
Sole Agents for Keystone Radio 

Components. 
Registered Offices and hail Ord. r: 

77, CITY ROAD, LONDON, E.C.1. 
Branches 

LONDON -62, High Holborn, W.C.1. WALTHAMSTOW-- 230. 
Wood Street. PLYMOUTH -4, Bank of England Place. 
LIVERPOOL -4, Manchester Street. CARDIFF -34, Queen 
Street. 

-1111III1I11iallilli 

COMPONENTS for PERMANENT RELIABILITY 
Finston Fixed & Variable Square Law Condensers &Varicmeters. 
The Finston Fixed Condenser is the only "one hole" flsing,condenser 
on the market and is guaranteed within 5 per cent. of stated capacity ; 

no wax is used, therefore climatic conditions have no ill effects upon 
them. Buy one. Test one. It will prove our statements and thoroughly 
satisfy you. Capacities: Mot to .002, 2- each. .003 to .006, 2/8 each. 
1f your dealer cannot supply Fission Components, send your order to us together 

with his name and address, please!' 

LIGHTING SUPPLIES CO., 2, Finsbury Ave., London, E.C.2. 

Baro ays 1021 

2/ - 
Post 
Free. 

Ii unable 
to obtain 
from your dealer 
rend ns his 
name and 

address. 

FELiX 
KEEPS ON 
TALKING 

`RYSTP 
is actually working a large Loud 
Speaker 7 miles from 2 L O with 
sufficient volume for speech to 
be clearly heard 15 ft. from 

instrument, 
PARTICULARLY USEFUL 

MADRID, BRUSSELS, PARIS 
Received on a `(FELIX." 

Read the following extract fromtestimonial: 
56, Gloucester Rd., 

Peckham, S.E. 
I was/astonished by the remarkable 

clarity and volume of music received from 
2LO. After this station closed down I 

heard some music. At about midnight, 
the programme ended with the announce- 
ment that Radio -Iberica, Madrid, was 
closing down. A truly wonderful per- 
formance. (Sd.) J. A. H. 

All these ,results without 
amplification. 

IN REFLEX CIRCUITS. 

4 LAWLER ELECTRICS_ .e 
67, LUCIEN RD., 
LONDON, S.W.17. 

Keystone 
Super -Het. Kit 

3 lntermerEate Transformers carefully 
matched and fully tested. Fach one 
contained in handsome osvdi,ed metal 
case. These transformers have been 
designed to function with standard 
Eritish valves. 

I Tuned Filter complete with Sued 
condeneer for tuningtberrimarywinding. 
IAs all these Units are carefully matched 
a variable condenser la unnecessary.) 

I Oscillator Coupler designed to cover 
all wavelengths between 300 and 600 
metre., In conjunction with a .0003 mfd. 
variable condenser. 

11 

If Oscillator 
Coupler is not 
re;urrrd, de- 
duct £t from 
total purchase 
price. 

£5 

P.S. 2605. 

OE C v 

DartµßaroR>V`'0 
BATTERIES 

WIRELESS ron 

SETS -. 

No. 1 W. 
Standard Poc- 
ket Lamp Size 
-44 volt with 
patent spiral 
wire terminals 
and plug sockets 
to take Wander 
Plugs. 
Note :-r doz. = 54 

volts. 

Used units replaced 
easily. 

Connect as illustrated 

To connect in 
Series insert 
straight - Ter- 
minal in Spiral 
of next battery. 
Bend spiral and 
this ensure per- 
manent electri- 
cal connection 
without solder- 

ing. 

Guaranteed 
BRITISH MADE 

at our 
\Vatford Works. 

Patent No. 202763. 

PRICE CARRIAGE PAID 7/- PER DOZ., WITH PLUG 

IBp f, 
WIRELESS p p DRY B.'B. C. 

MICM BATTERIES 

basa. 
Ko. 2W. 16,1 volts, 3 volt tappings. Pics 37 - 
No. 4W, 36 ,, 616 
KO. 5W, ne 

" 
12/- 

No. 6W, Grid, a.!, volts 2,3 

Prices in- 
clude Wan- 
der Plug. 
Carriage 

paid. 

MBRITISH BATTERY Co. Ltd. 
LIARfNDüI: ROAD, WAíFJXU. HERTS. (Telephone Watford ó: 
CIARENDCN WATFORD, (Telc,nhone : [Vatford 617.1 

Barclays 1n39 

5u6 In replying to advertisers, use Order Form enclosed. 
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A.B.C. WAVETRAP 
.iliCliifi Press eRbIQfOj1R IRQ 6 

RL9 B C .:, vc -. 
TRhPR 

There are times when you wish 
to listen to other stations. The 
programme at your local station 
may not be to your liking, or 
perhaps you want to roam about. 
Anyway, as soon as you begin to search 
you will find yourself up against inter- 
ference and jamming, making unmolested 
reception from one station almost 
impossible. What is really required is 
some method of discrimination between 
wavelengths, selecting the desired one 
and blotting out adjacent ones. 
The A.B.C. Wave Trap, an instrument 
which is the result of much research 
work by G. P. Kendall, B.Sc., into the 
question of elimination of undesired 
signals, will do this. When tested 3 
miles from 2 LO. the A.B.C. Wave Trap 
completely eliminated that station and 
allowed Bournemouth to be received. 
Although theoretically a loss in signal 
strength must be admitted, it is so small 
that it is seldom apparent to the human 
ear. 
The instrument contains no less than 3 
distinct types of Wave Traps arrange- 
ments, anyone of which can be brought 
into operation at will. 

Radio Press Envelope No. 6 contains 
. full instructions in the building of the 
A.B.C. Wave Trap. TI e contents include 
a general treatise on the experiments, 
instruction sheets, blue prints, photo- 
graphs and working drawings. 
It is neither a difficult ror expensive 
matter to build this Wave Trap which is 
normali, constructed to operate on the 
300-600 metre band. 
We have every confidence in telling our 
readers that the A.B.C. WAVE TRAP 
will enable them to cut out their Local 
Station without appreciable sacrifice of 
signal strength, provided always that 
their aerial -and earth systems are of 
average efficiency. 
Ask for Radio Press Envelope No. 6,. it 
may be obtained from your regular wire- 
less dealer, newsagent, or direct from 
Dept. M., Radio Press, Ltd., Bush House, 
Strand, London, W.C. 2. 

Price 
1/6 

(Post Free 1/9). 
Build yourself this Wave Trap 
and cut out your local station 

*labia PxEzz, 3tÏb., 
'BUSH HOUSE, STRAND, LONDON, W.C.2 

Barclays Ad, 

Ask the man who wore 
a blue -and -white armlet! 

IF you want to know the measure of esteem in which 
13rown Heac phones were held during the Great 
War, ask any member of the Royal Engineers. He 

will readily tell you of their extreme reliability even 
under the rigours of campaigning. When messages 
simply had to go through-when men's lives depended 
upon communication with the front line being main- 
tained-Zr0w11 A -type Headphones were entrusted 
with the work of interpreting the signals. 
To -day, thousands of wireless enthusiasts-experts and 
amateurs alike-think only of the grOWII.A-type when 
fine headphones are mentioned. Obvious ly their ex- 
clusive reed mechanism (patented throughout the 
world) places them in a class apart. 
And now that a greatly increased demand permits a 
reduction in manufacturing costs they are even better 
value at their new prices. For long-distance reception 
every Radio enthusiast needs at least one pair of 
113rOwlt A -type Headphones. 

S. G. BROWN, LIMITED, 
Victoria Road, N. Acton, W.3. 

Showrooms: 
19, Mortimer Street, W.I. 
15, Moorfields, Liverpool. 
67, High Street, Southampton. 

Frown 
Q-tYPe 
Loud -Speaker. 

REDUCED 
PRICES: 

A -type 
Headphones. 

120 ohms 
2000 ohms 50/- 
4000 ohms 
8000 ohms 80,'- 

`.own 
A typo 
'Phones. 

3rown 
H1 

Loud- 
Speaker. 

Gi.tcrt :td, 2.591 
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Iniiial 
aren 

E11oh 
Awit once remarked that he could resist anything 

but temptation. Happily the world is not too full 
of such, though many have felt disposed to break 

the tenth commandment. 
If imitation is th3 sincerest form of flattery, covetous- 
ness is the highest form of compliment ; but it is a com- 
pliment we would gladly do without. 
All of which is to point the moral-Don't be satisfied 
with putting your initials on good tools ; buy a lock and 
key for them. 
With Wade Lathes such safeguards are essential. 

Below is illustrated the Wade No. 2 Lathe. It is back - 
geared, self-acting and screw -cutting. It has 13 change 
wheels, which cut all threads, right or left-hand, from 
6 to 60 T.P.I, including metric pitches. It takes work 
up to 4 ins. in diameter and 12 ins. in length. 
With a Wade Lathe on your bench there is no limit 
to your activities as a craftsman. 

If you would like on^ of our fully descriptive catalogues post free, 
drap us a card to -day. Wcite to Dept. E. 

C.A.V. Small 

Koó 

WADE 

£6:10:0 
Tools, Ltd., 181, Queen Victoria Street, 

London, E.C.4. x.p,s.25. 

In replying to advertisers, use 

Replaces 
the 

Old-fashioned 
inefficient 
Detector 

Once 

adjusted, 

always 

adjusted 

REVOLUTIONARY PROGRESS 
IN 

CRYSTAL DETECTION 
A Crystal Detector which 
requires no Catswhisker 
and is as near permanence 
as Science can make it. 

IMITATORS HAVE NOT QUITE 
SUCCEEDED IN DISCOVERING OUR 
SECRET AND RARE MINERAL. 
The nearest approach to permanency in crystal detection, is that 
achieved by the " HOVIMO " CRYSTAL VALVE, which, in 
its original very simple form, is now quite well known to wireless 
users and investigators. 
Careful experiments have proved that the success of the HOVIMO 
CRYSTAL VALVE does not lie exclusively with the com- 
bination of Crystals-but that it is the amount of pressure between 
the two crystals which actually " does the trick." 
The new " HOVIDMO " Crystal Valve has been designed so that 
this important adjustment is made first by a micrometer screw, 
which acts on a spring placed over the Crystal so that infinitely 
small alteration of pressure is possible, thus allowing each Crystal 
Valve to be adjusted to the particular set with which it is going 
to be used. Furthermore, this arrangement makes it practically 
impossible to crush the Crystals by over -pressure. 

THE NEW 

"HOVIMO" 
CRYSTAL VALVE 

WHY PAY MORE? 

ONLY 

3/6 
EACH 

\\ ill save its cost in a very short time as 
there is no renewal of crystals required. 
Despite this advantage it is just as cheap 
in the outset as the ordinary crystal detector 
and a thousand times more efficient and 
sensitive. So simple that a child can use it. 
So certain that wireless becomes the pleasure 
it should. 
If any difficulty in obtaining write direct to:- 

M, MOLBACK, 
27, HIGH HOLBORN, LONDON, W.C.1; 

Telephone : Chancery 8391. 

Order Form enclosed_ 
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An Expert at 
your elbow 

It is one thing to listen to the 
advice of an expert in a lecture 
theatre but another to have that 
lecturer give you advice whenever 
you want it. 
Ever and anon every radio en- 
thusiast is " bunkered " by some 
difficulty which needs explana- 

' tion. What one needs is an 
Encyclopedia to refer to when- 
ever the occasion arises. 

500 
WIRELESS 
QUESTIONS 

ANSWERED, 
by 

G. P. Kendall, B.Sc., 
and E. Redpalh, 

is a Wireless Encyclopedia in 
itself. No matter what the query 
is you lind an ahswer in its pages. 

2/6 POST FREE 2/8 
Ask for Radio Press Series No. 13. 

Obtainable from all Bookstalls, 
Newsagents, and Wireless Dealers 
or direct from the. Publishers 
Dept. M. 

7Rabío Press, 
Buss House, Strand, London, 

W.C.2. 

Barclays Ad. 

In replying to advertisers, use Order Form enclosed. 

Designed specially for Dull Emitters 

e- :7!id.:i 

The Oldham " Non -Spill," con- 
structed of b°st seam'ess celluloid 
with large terminals and a screw 
vent. Absolutely non -spillable. 
Plates manufactured under the 
exclusive Oldham Special Acti- 
vation Process. 2 volts io amp. 
hours continuous. 

12/6 

OLDHAM & SON, LTD, 
DENTON, MANCHESTER. 
LONDON: Gt, Chapel St., Oxford St., W.1. 
NEWCASTLE: 1; St. Mary's Plats. 
GLASGOW : 120, Wellington Street. 

111 1111 

Reverse it 
-shake it 
and still the 
acid will not 

fall out 
WHEN dull emitters first came on 

the market a new era was an- 
nounced. The accúmfilator was to be 
relegated to the Dark Ages -and all 
valves would be run from Dry Bat- 
teries. This happy state of affairs, 
however, has not been realised. The 
Dry Battery has not proved itself to 
be the ideal method of lighting the 
filaments of Dull Emitters. 

On the contrary-wireless enthusiasts 
now know that the Dry Battery fluc- 
tuates in output so much that good 
reception is impossible.- Apart from 
this, of course, Dry Batteries are a 
perpetual expense. 

The new portable Oldham Accumu- 
lator is so small that it can be placed 
in the pocket, and yet its output- 
for its size-is so high that it will 
run a 2 -Valve Set using Wecos, 
Wuncells or i -volt Oràs for 25 hours 
on a charge. For o6 Valves, two of 
them in series will run an S.T.ioo, 
for instance, six weeks on one charge. 
Whereas a - Dry Battery, when ex- 
hausted, must be discarded, an Oldham 
Portable costs only a few coppers to 
be recharged. Go to your dealer to- 
day-if he is out of stock give us his 
name., and .we will see that he gets a 
stock at once. 

Special Activation Process 

ACCI,JMULATORS, 
Gilbert Ad. 2607 
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Experience Wins 

THE days when a man had to 
scour London to obtain the 

necessary . knowledge to start him on 
the right road in Wireless have passed. 
And no. small thanks is due to the 
Radio Press for their passing. From 
the time wireless became a popular 
pastime, they have provided the radio 
public with dependable literature. To 
attain this end they have gathered 
together the finest technical and prac- 
tical staff of any wireless publishing 
firm in the world. 

Their extensive knowledge and cold, 
hard, experience is imparted in all 

the publications of the Radio Press, 
but in a manner interesting and 
instructive to the layman, and not 
too reminiscent of the laboratory. 

As the months sped on, so the list 
grew, until it has attained dimensions 
larger than that of any other radio 
publishing firm. It caters for the 
widest circle of wireless enthusiasts, 
and we cannot lay too much emphasis 
on the point that every contributor is 
an expert in Radio, drilled in the school 
of experience. Surely, such knowledge 
is worth pounds to you, whether you 
are a novice, or an experimenter. 

Products of a famous House. 
The Radio Press Series. 

No. Price. 
x Wireless for All .. 9d. 

By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

2 Simplified Wireless r/ - 
By John. Scott -Taggart, F.Inst. P., 
A.M.I.E.E. 

3 How to Make Your Own Broad- 
cast Receiver .. s/6 

By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

4 How to Erect Your Wireless 
Aerial .. .. s/- 

By B. Mittel, A.M.I.E.E. 
5 The Construction of Wireless 

Receiving Apparatus .. .. 1!6 
By P. D. Tyers. 

6. The Construction of Crystal 
Receivers .. .. 1/6 
By Alan L. M. Douglas. 

7 How to Make a " Unit " Wireless 
Receiver .. .. .. 2/6 
By E. Redpath. 

8 Pictorial Wireless Circuits .. x!6 
By Oswald J. Rankin. 

9 Wireless Valves Simply Ex- 
plained .. 
By John Scott -Taggart, F.Inst.P., 
A.M.I:E.E. 

to Practical Wireless Valve Circuits 2/6 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

12 Radio Valves and How to Use 
Them .. .. 2/6 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

13 500 Wireless Questions Answered 2/6 
By G. P. Kendall, B.Sc., & E. 
Redpath. 

14 12 Tested Wireless Sets . 2/6 
By Percy W. Harris, Member 
I.R.E. 

2/6 

The Radio Press Series. 
No. PIi e. 
25 More Practical Valve Circuits... 3/6 

By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

i6 Home -Built Wireless Components 2/6 
i7 Wireless Sets for Home Con- 

structors .. .. .. 2/6 
By E. Redpath. 

is Tuning Coils and How to Wind 
Them .. 1 /6 
By G. P. Kendall, B.Sc. 

21 Six Simple Sets .. r/6 
By Stanley G. Rattee. 

22 Switches in Wireless Circuits .. 1/6 
By Oswald J. Rankin. 

24 Wireless Faults and How to 
Find Them .. .. 1'6 

- . By R. W. Hallows, M..4. 

SIMPLEX WIRING CHARTS. 
No. Price. 
x For 2 -Valve Set .. x 

2 For 3 -Valve Set .. I/- 

3 For 4 -Valve Set .. 
El El ® 0 

RADIO PRESS PANEL CARDS. 
No. Price. 

s How to Make the W.I. Receiver I/ - 
By Herbert K. Simpson. 

® © 

"Modern Wireless " Coil Table 
for Aerial, Anode, and Reaction 
Coils .. (d. 

© 0 
All the above can be obtained from wireless 
dealers, booksellers-er direct (plus Yd. postage 
on books and 3d. on envelopes) from Dept. M. 

RADIO PRESS ENVELOPES. 
The Radio Press Envelopes are the 

most complete guide to wireless con- 
struction ever devised. Every pgssible - 
detail is explained and you cannot go 
wrong. 

x How to Build an S.T.ioo Re- 
ceiver .. 

By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

2 How to Build a 4 -Valve Receiver 2/6 
By Percy W. Harris, Member 
I.R.E. 

3 How to Build the " Simplicity " 
3 -Valve Set. 2/6 
By G. P. Kendall, B.Sc. 

4. How to Build the All -Concert - 
de -Luxe Receiver . 2/6 
By Percy W. Harris, Member 
I.R.E. 

5 How to Build the Omni Receiver 2/6 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

6 How to Build the A.B.C. Wave 
Trap . 1/6 
He G. P. Kendall, B.Sc. 

7 How to Build a 2 -Valve Amplifier 
de Luxe. . 

By Herbert K. Simpson. 
8 How to Make a x -Valve Reflex 

Receiver 
By Herbert K. Simpson. 

9 How to Build an Efficient Single - 
Valve Set .. .. .. 1/6 
By Herbert K. Simpson. 

E f3 

" That finishing touch." 
Radio Press Wireless Panel 

Transfers ... ... ... 6d. 
per large packet of 8o labels. 

1Ra ío Iprciz, eta. 
BUSH HOUSE, STRAND, LONDON, W.C.2. 

i 111111111111111111111111111IIIIIIIIIIi11111111111111111111111111i111111111111111111l1IIIIIIüüüilll!üülll!5!Ii111111111Ilii. . 
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aM , 

Construct 
your own 
components ! 

It is surprising the number of 
simple components the enthusiast 
who can use a few simple tools can 
make. A Frame Aerial, for instance, 
can be constructed at home during 
your spare time and besides dis- 
pensing with the unsightly outside 
aerial will give you wonderful results 
on a multi -valve set. 

The details in the construction of a 
Frame Aerial and the instructions 
in building many other radio com- 
ponents is contained in, 

HOME BUILT 

WIRELESS 
COMPONENTS 

Every wireless constructor ought to 
possess this book. It is prolific in 
ideas, simply expressed. 

The chapters on coil winding 
should appeal to all radio beginners 
and the chapter on Transformer 
manufacture will gain the apprecia- 
tion of the more advanced con- 
structor. 

Most of the described components 
can be made for a quarter of the cost 
of the ready-made article, in some 
cases even less, which is a considera- 
tion to many set builders. 

Ask fcr Radio Press 
Series No. 16. 

Obtainable from all Book- 
stalls, Newsagents and 
Wireless Dealers, price 2 6. 
or 2/8 post free direct from 
the Publishers (Dept. M.), 

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

t$lrctay s Ad. 

You buy brains when you 
choose the Eureka 
pEDRO LOPEZ-the famous painter-was once asked 

his fee for painting the portrait of a nobleman. " Five 
hundred crowns, Sire," he answered. " What ! Such 

a fabulous sum for a few days' work ! " exclaimed the 
astonished grandee. " No, Sire, but a just reward for a 
lifetime's study," gently replied the artist. 

T'S the 00 knowing how " that counts 
in Transformer building, too. A Eureka 
is very much more than a few thousand 

turns of wire wound around an iron core. 
Back of every Eureka is the skill and ex- 
perience gained from ceaseless and costly 
experiment. Even to - day - eighteen 
months after the first Eureka Transformer 
was issued-the search for improvement 
continually goes on. A better method of 
winding - an electrical test even more 
searching and critical than before- the 
discovery of new methods of insulation- 
all these new ideas now incorporated in the 
1925 Eureka demonstrate effectively a tire- 
less quest for efficiency. 

" Yet in spite of its seemingly high cost the 
Eureka Concert Grand is one of the most 
economical Transformers you can buy. For 
instance, a Eureka Concert Grand used in 
conjunction with one of the now popular 
Power Valves will give more volume than 
two stages of amplification using cheap 
Transformers. Again, owing to its unique 
construction, the Eureka is a long - life 
Transformer. It can never break down 
through dampness-the arch -fiend of signal 
strength-for its stout steel case is a sure 
protection against the atmosphere. 

Be wise, therefore, when you build your 
next Set and choose the superb Eureka. 

EUREKA 
BRITAIN'S FINEST TRANSFORMER 

Manufactured only by 
Portable Utilities Co. Ltd. 
Fisher St., London, W.C.I 

In replying to advertisers, use Order Form enclosed. 

Concert 
Grand 30/ - 

Gilbert A d. s6zo 

22/6 Eureka 
No. 2 

For second stage 
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N every field of life, in every branch of 
industry, there is almost always one indi- 
vidual or one firm standing out above the 
rest. in the wireless publishing business 
we have no exception-the words " RADIO 
PRESS " spring to the lips of novice and 

expert alike, as the obvious source to go to for wireless 
literature, whether books or periodicals. 

The three great British papers, " Modern Wireless," 
" Wireless Weekly " and " The Wireless Constructor," 
have the words " Radio Press Ltd." indelibly stamped 
on every copy because these words mean more than an 
indication that these periodicals are owned and issued 
by that great publishing house-they stand for relia- 
bility, confidence, accuracy, enterprise, sound technique, 
fearless criticism where necessary, brilliant editorship, 
keenness, a whole -hearted love for the work which 
turns out week by week and month by month the 
papers which reach almost every corner of the earth. 

Is it any wonder, then, the Radio Press announce a 
more than doubling of their rent ? In other words, 
that they have taken another huge floor area in Bush 
House, that loftiest and finest example of business 
architecture standing at the foot of Kingsway, and 
between that thoroughfare and the Strand. 

The great new editorial and managerial offices will 
leave about 5,000 square feet entirely to the vastly 
developing sales and publishing departments. 

This new step is a proof that " A Radio Press paper 
is a Radio Press success." If a periodical is issued by 
the Radio Press, it is a brilliant success in its own 
field. That is why everyone interested looks to the 
J adio Press for the best in wireless literature. 

Radio Press, Ltd., 

i. 44 
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FOR more than twentyyears T.C.C. condensers 
have been the standard fixed condensers for 

all electrical requirements, First in telegraphy- 
afterwards in wireless telegraphy-now.in Broad- 
cast reception, their dependability and accuracy 
bave always earned unstinted praise. 
Among all your wireless friends you will never 
have known one who has ever been disappointed 
with a T.C.C. condenser. And, after all, this 
feeling of supreme confidence is -a great thing. It 
means that you can accept a T.C.C. Condenser, 
place it in the circuit, aid know that its capacity 
is exactly as marked and that it cannot possibly 
short circuit. The most frequent and rigorous 
tests that can be devised safeguai d both of these 
points for you. 
But not all green condensers are T.C.C., and 
not all condensers produced to imitate the T.C.C. 
are of the genuine Mansbridge pattern. In fact, 
very few of them are. But you are always safe 
if you see the letters T.C.C. stamped on the 
side of the case. 

N 
i 

Telegraph Condenser Co. Ltd. 
Mzrtlake Road. Kew 

Made in all values 
from :000z mida b 

a nejds, 

Stop that 
HOWLING 

STOP IT ? HOW ? EASY. 
Fit a " Fulstop." A Fulstop Variable Condenser ; 

and if that doesn't stop hand capacity effects, 
we're prepared to eat our hats, our condensers 
and anything else you may prescribe. AND 
we'll return your money into the bargain. 

ONE "FULSTOP" USER SAYS : 

I have had the finest distant reception this last few weeks, 
using your condensers, that I have had during my two -and -a- 

. half years of listening -in. 

Guaranteed to Abolish Hand Capacity. 
PROTECTED THROUGHOUT THE WORLD. 

001 13/6 0003 10/3 
0005 11/3 0002 9/6 

.Stocked by most Wireless Dealers, but if you have any 
difficulty in cbtaining, write to :- 

J. H. NAYLOR, LTD., WIGAN 

VARIABLE CONDENSER 

G.A, 2740 513 
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PRICE 1 /6 
or post free //8. 

FAULTS 
are rarely visible in a wireless 

receiver, and many thousands owning 
sets have hitherto been baffled irl their 
attempts to locate some little trouble. 

The latest addition to the already large list of author- 
itative books published by the Radio Press is " Wire- 

less Faults and How to Find Them," by R. W. Hallows, 
M.A. Like all other Radio Press publications, it fulfils 
a definite need of the radio public. It shows the 
amateur how he can locate the most elusive seat of 

trouble in his set. 

By an ingenious method of trouble tracing devised 
by the author it is difficult to see how the most stubborn 
of faults can escape for long' the sifnple but searching 
tests. The first chapter in the book is devoted to the 
construction of a simple and extremely inexpensive 
appliance, which is used in conjunction with a pair of 

telephones and forms practically the only apparatus 
required. 

Further chapters then proceed to deal thoroughly with the 
testing of variable and fixed condensers, transformers, coils, 
detectors and other components. The testing of receiving sets 
ranging from crystal to multi-valve is described in a lucid way, 
relieving the amateur of all perplexity and anxiety. 

An extremely useful feature of the book is the tables appended 
to every chapter on set testing, with the headings " Symptoms " 
" Possible Causes," etc., and the reader by glancing at the se 

can ascertain quickly how to apply a' series of tests to locate 
his particular trouble. 

Altogether it is a book that should be in the possession of 

every wireless enthusiast, whether advanced or beginner. 
Reader, are assured of simple and ready methods of detecting 
even the most aggravating faults, enabling them at all times to 
secure the best results from their sets. 

Obtainable from all Newsagents, Booksellers, 
Wireless Dealers or direct from (Dept. M). 

Ask for Radio Press Series No. 24. 

'Rabic) Dress, ttb. 
BUSH HOUSE, STRAND, LONDON, W.C.2, 

Barclays Ad. 
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Re r ereatíon 
Reproduction in all the beauty of its original 
rendering of everything that enters the micro- 
phone-nothing added, nothing lost. Just 
re-creation. That's how the " Sparta " per- 
forms its duties. 

It is the voice that will awaken your receiver 
to vigorous, tuneful life-reproducing with 
vivid realism the subtle shadings and over- 
tones of a melody-the personality of the 
artistes themselves. - 

The " Sparta " is the speaker of combined 
excellence. The supremely good combination 
of good components, conceived by master 
designers, built by master craftsmen. All 
good dealers stock it. Ask for a demonstration 
-the best proof you can have of its extra- 
ordinarily good reproduction. 

Ali "Sparta " Products are guaranteed for 12 months. Send a card 
for List 315 B-it tells you all atout them. 

Type " A." 120 ohms. 
Type "H. A."2,000 ohms. 
Type "H,H.A." 4,000 
ohms. £4 15 0 
The Little "Sparta" 55/- 
Evèry component used 
in the "Sparta is the 
outcome of equally care- 
ful thought-it is, in 
fact, the co ordination 
into one instrument of 
all the worth - while 
features in Loud 
Speaker construction. 

Type " B." -20 ohms. 
£5 16 0 

Type " H.B." 2,000 
ohms. £0 0 0 
Type " H.H.B." 4,000 
ohms. £6 0 0 

All Type " B " Speakers 
are characterised by the 
patent 6 -position tone 
selector. This consists cf 
an ingenious arrangement 
of blocking condensers, 
which smooths away all 
trace of harshness, result- 
ing in a remarkably pure 
distinctness of tone. 

LOUD SPEAKER 
Fuller's United Electric Works, Limited, 

Woodland Works, Chadwell Heath, Essex. 
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Build the "[Takes McLaughlin 
ONE - CONTROL Superheterodyne 

Every station within range comes in by turning one dial. 

TikT 
WM« 

rad , 

lE td 

Fully 'llustrated Constructional Book, including full size drawings, 5/- post free4 

Write di call for particulars of complete sets of parts as specified by the author; 
or individual parts to suit your requirements. 

THE PRECISE 
One Instrument 

Replaces all long -wave transforme 
circuit. This instrument has met 

SUPER MULTIFORMER 
which does the work of four. 
rs in any type or modification of the superheterodyne 
with the unanimous approval of noted radio experts 

and is already demanded by the public which is 
rapidly learning of its superiority over the con- 
ventional type of superheterodyne transformers. 
It cuts in half the time and eliminates all trouble 
in building the superheterodyne, and assures the 
builder of successful results due to the short 
connections which are required from the instru- 
ment to the respective valve sockets-thus pre- 
venting the experimenter from unconsciously 
causing undesirable coupling between circuits. 

Price £4 17s. 6d. 

K EELOCK 
I he Keeh,ck Switch operates with a key-locks 
and unlocks your battery circuit. When desired, 
can be used as an ordinary type battery switch, 
as key can be left in switch. Simply turn to 
" on ' or " off " position. It protects your set 
from people (particularly children) not familiar 
with wireless who can cause irreparable damage 
to your valves and batteries. 

Price 5/-, post tree. 

IMEG. Í 

Durham Fixed and Variable Metallic 
Grid Leaks and Resistances 

Manufactured by a process developed by a pro- PRICES : 
fessor of electrical and a professor of chemical 
engineering of one of the largest universities of 
the Eastern United States after months of scientific 
research. 
The. Durham Metallic Grid Leak is made from a 
rare metal deposited on the inner or outer surface 
of a glass rod or tube, ensuring PERFECT 
RESISTANCE, CONDUCTIVITY, PERMA- 
NENCE of RESISTANCE, and absolutely noise- 
less operation. 

50,000 ohm resistances .. 3 6 
100,000 

. 3 6 
2 megohm Grid Leaks .. 3 - 
3 .. 3, - 

VARIABLE GRID LEAKS. 
1,000 to 200,000 .. 3'- 
1 to 5 megohms .. 3,- 
2 to ro 

,. .. 3i- 

N:B.-All our products are fully tested and guaranteed by our 
Principal, C. G. Yokes, A.M.I.Mech.E., etc. 

C. G. YOKES & COMPANY 
38, Conduit Street, Regent Street, W.1 

Telephone : Gerrard 4693. 

Order Foren enclosed. 515 
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DO YOU ALWAYS obtain FULL satis- 
faction when buying Wireless Goods ? If not, write 

WILKINSON'S WIRELESS SERVICE. , a2, 
47, CANNON STREET, PRESTON. 

Over 700 different lines in stock- 
Opera Phones sold with a guarantee 
of satisfaction, p.f. at 17 6 a pair. 1 in. 
Matt Ebonite our standard quality, id. per 
sq. in. WE I&LY on our RELIABILITY. 

Perfectly simple and simply perfect 

THE MIC-MET SUPER CRYSTAL DETECTOR 
[REGD.] (PATENT NO, 221943.) 

This instrument is micrometrical in 
principle and ensures a perfectly 
adjusted and rigid contact between 
crystal and contactor. By a com- 
bination of movements between the 
three knobs, any portion of the 
exposed part of the crystal may be 
contacted. For 8.T. 100 and other 
circuits employing crystal rectifi- 
cation, the most effici-nt detector. 
to use is the. M1O-MET. Can be 
obtained from your local wireless 
dealer or direct from the manu- 
facturers on recpipt of Be. P.O. 

Trade enquiries solicited. 

British Make. 
Beware of imitations 
and infringements. 

C. & J. ARRICONI & CO., LTD., COMPTON PASSAGE, CLERKENWELL, LONDON, E.C. 

516 

EVERYBODY NEEDS 

the RADIO BEAD 
rverÿ radio enthuéiast 15 troubled by the Twisting 
and kinking of the flex leads of his headphones, 
loudspeaker, or batteries and the consequent 
damage resulting jn-inferior reception. 
But now there is a remedy- 

T F R: D'O BEAD 
la a simple accessory which clamps on to your flex lea 'a 
(no disconnecting necessary) and enables you to>instantly 
remove kink, and prevent their recurrence. 
Light in weight and 'small in cost, it prevents that 
frequent and often unknown came of lose of signal 
strength which Is so difficult to trace. 

. 
' roved 5v leading radio exhorts. 

SATISFACTION OIIAa&ArEso. 
ESSENTIAL TO YO J: ' GET ONE NOW. 

.Obtainable from all dealers. 
Trade engsii+ties invited. 

'WIN PATENTS, Bridgeway House, Hammersmith 
London, W.6: - Tel.: aneroide 9463. 

In 

Prov. Pct. No. 

11016 24. 

" 4111111\ 

EACH 

Barclay's 1036 

replying to advertisers, 

Bartlay's fua, 

* Don't tickle the Crystal-use the 
a 

6` Q 
E 

FOOL -PROOF 

D T CTOR 
Provisional Patent 26791124 

Conth,uom reception in any position at all times, owing 
to the. eneciai design of troth crystal and cafes Maker, eta aye 
In contact. 
GUARANTEED TONE -VOLUME -PURITY 

Some Novel Features :- 
A 1. Nickel -plated detachable dust -proof cover. 

2. Npec.al "Barite " super -sensitive crystal. 
3. Nbonite wheel for rotating crystal. No fumbling about 

.:jesting, just turn ti -e w ee-eimpli ity itself. 
4. Catty/Usher on slider toe covering whole saris*, a Cryatai. 

Shuck -pro J. 
5. Nickel -plated sockets for panel mounting. 
Obtainable from all dealers or direet trot patentees and mfm. 

PRICE COMPLETE 5/8 
O euero.is Tra 1- bwins. Telephone Clissold 293. 

HARLIE BROS., 183, Balaton Lane, 
HACKNEY London, E.8. 

100°ßa EFFICIENCY H.T. BATTERY. 
CONSTRUCTORS' 

IDEAL 

See Apparatus Tested, April, 1924. Why buy inefficient tiny 
sealed -in batteries? I offer Terminalled Giant Unit Dry 
Cells, li volts of 30o per cent. more capacity. See Photo." 
Cells, 4/- doz., plus carriage. Go volt type is polished Oak 
Case as reported, 19/6, carriage 1'9. In card box 1416. 
Every cell replaceable. Lists free. Sample Cell, Bd. 9 Volt 
Grid Battery, 2/8. Money back guarantee. Prompt delivery 
guaranteed Direct only from Sole Maker : 

FINCHETT (C.A.) -Old Armoury, Oswestry. 

2.1lllll1HIl!HIIIIIIIIIi ililllllllHllülllilülilllllllillililililiililillillllillllillllll[IllJlllllliliflil`_`_-' 

COUPON. 
QUESTIONS AND ANSWERS. 

In future this coupon must be accompanied with PA 

2s. 6d. P.O. 
" MODERN WIRELESS" May, 1925. 

adillliiliiiiiiniiiililliHllliflllillllllllH)Illliilliiülüillilllillillllillll1111111111i1111HI1illliHlür 

use Order Form enclosed. 
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A Wireless Magazine 
compiled ed by Experts -m --- A Sall Selection 

from 

THE WIRELESS CONSTRUCTOR, 
as everyone knows, is the leading 
magazine of its kind in wireless and 
it has done more to popularise this 
ever-growing hobby than any other 
journal or institution. The original 
circuits, the varied and compact sets, 
the economical methods of assembling, 
the numerous hints and tips on opera- 
ting, etc., and the confidence of the pub- 
lic in Radio Press, Ltd., are all great 
factors in explanation of the huge 
sale of over a quarter of a million 
copies per month. Among this vast 
number of readers, there is included 
a big representation of all grades of 
enthusiasts and no one would feel out 
of his depth when perusing a copy. 

It is ideal for the beginner, the listener - 
in, the amateur, the experimenter and 
even the expert. 

Percy W. Harris, M.I.R.E., the well- 
known constructional expert of Radio 
Press, Ltd., contributes an interesting 
article describing a " THREE -VALVE 
PORTABLE SET " to the Great New 
Issue of " THE WIRELESS CON- 
STRUCTOR," NOW ON SALE 
EVERYWHERE. 

This receiver will bring in all main 
B.B.C. Stations on an average G.P.O. 
Aerial, while on the smallest outdoor 
Aerial, or even a frame will give you 
the nearest station splendidly. It is 
of great interest to all builders of sets 
and a Free Blue Print of the wiring is 
enclosed with every copy. 

CONTENTS. 
HOW TO MAKE s 

A THREE -VALVE PORTABLE 
SET. 

By Percy W. Harri., M./.R.E. 
A TWO -VALVE RECEIVER 

FOR LISTANT RECEPTION 
By John W. Barbe, 

A SIMPLE SET FOR TEE 
INVALID. 

By Stanley G. Rattee, M.1.R.E. 
A MIDGET SINGLE -VALVE 

RECEIVER. By A. S. Clark. 
SECRETS OF LONG 

DISTANCE WORKING. 
By Percy W. Harris. M.1.R.E. 

STRAN-E INSTRUMENTS 
PEFORE THE MICRO- 
PHONE. By " Carrier -Wave." 

NOTES ON FRAME AERIALS. 
A TALK ABOUT CAT. 

WHISKERS. 
CAR SORUNDUM AS A WIRE- 

LESS CRYSTAL. 
Hundreds of Practical Hin's and 

Tips for the beginner. 

Build with Minimum Cost and Maximum Efficiency 
by buying a copy of the current issue of :- 

FREE BLUE 
PRINT WITH 

EVERY COPY. 

reiess 
onstructor 

NOW 
ON SALE 

EVERYWHERE. 

Advertisement of Radio Press, Ltd., Bush House, Strand, London, W.C. 
Barclays dd. 
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The whole component is at- 
tractive in appearance, solid 
in construction and efficient 
in operation. You will like 
the R.I. Rheostat. It is 
another proof of the 
superiority of R.I. British 
components. 

THE R.I. Dual Rheostat is an entirely new 
departure in the design of filament resistances, 
in order to meet adequately the needs of both 

bright and dull filament valves. It permits sensitive 
adjustment to be made in the filament current of both 
types of valves to the highest degree, and gives as a 
result longer life and smoother action. 
You can use any valve with the R.I. Dual Rheostat, confident 
that its range of variable resistances will give you wonderfully 
smooth current control. An important feature in the design is the 
method of securing the rheostat to the panel by a one -hole fixing, 
which is absolutely independent of the brush contact, so that when 
the clamping nut is tightened the perfect, silky action of the 
rheostat remains the same. 

The coils of high resistance wire are wound on hard, insulated 
cylinders of larger radiating area than any other similar type of 
rheostat. The coil for the bright valves has a resistance of 5 ohms, 
while that for the dull emitter type is 3o ohms. Both coils are 
clamped in a solid brass frame, with the ends of the resistance 
winding led to milled head terminals. 

Another new feature is the provision of 
a large black circular scale, which can 
only be fitted in one position on the 
spindle. This scale affords a visual 
adjustment in the operation of the set, 
and enables the user to see at a glance 
which resistance is in use, while the 
graduations afford a safeguard against 
excessive current being applied to the 
filament of the valve. 

Price 7I6 
Write for Booklet. - Bett'r Valve Protection," free on application. 

Contractors to the Admiralty and all Government Departments. 

hinted and i-ublishcd for the I-roprietors, RADIO I RESS LIMITED, Rush House, Strand, W.C. c, on the 1st of each month, Ly L1abaa,s 1 ress Limned, Long Acid, Lom.un 
W.C. 2. Address for Subscriptions .and Editorial- Communications Rush House, Strand, London, W.C. 2. Advertisement Managers BARCLAYS ADVERTISIN, 
LIMITED, Bush House, Strand, London, W.C.z. 'Phone City 9911. Registered as a Magazine for transmission by Canadián Magazine Post. Subscription Rates: 15s 
per annum, 7s. 6d. for six months, post free. foie Agents for Australia: GCRLON AND L.oTCB (Australia), LTD. bole Agents for South Airiea:-CENTRAL MAY 
AGENCY, LTD.-May, 1925. 
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