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THE train crossing the viaduct
-the ship on the sea-the
aeroplane in flight-all these

typify supreme confidence in man's
ability to overcome Nature's
obstacles to progress.
Without Confidence there can be
no progress. Without the confi-
dence of the readers of !Fireless
Weekly and Modern Wireless, Radio
Press Ltd. could never have reached
the position of being the largest
organisation of its kind in the world
to -day.
This confidence has only been
obtained by the maintenance of the
highest standards of Radio Journal-
ism, by the absolute dependability
of its information, and by the
enthusiastic co-operation of a
specialised Staff.
By reading regularly these two
publications you are supporting
and encouraging Radio Press Ltd.
to produce Books and Magazines
which will continue to be the envy
of the world of Radio.

RADIO PRESS LTD.
Devereux Ct., Strand, W.C. 2.
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The New High -Power Station

The Chelmsford works of the Marconi Company where 5XX, the Experimental High -Power Station of
the British Broadcasting Company, is situated. The huge masts of the steel tube type are four hundred

and fifty feet high.
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A Single -Valve Reflex Receiver
By HERBERT K. SIMPSON

The single -valve reflex receiver is
very useful when the maximum
economy in filament current is
desired. This article gives full
constructional details for building
a simple and easily handled
instrument. Although no direct
reaction is provided, the results
show that the set is very sensitive.

1.-Compactness is a special feature of this instrument.

THE attention of most experi-
menters has been directed of
late to dual amplification

circuits, many examples of which
have appeared in the technical
paperS. Of the many circuits of
this  nature which have appeared
from time to time, that in which
only one valve is used seems to
have been overlooked to a marked
extent.

The writer, realising that there is
a large number of " one -valve men
who desire to obtain the best
results from their set, has made up
the present receiver with a view to
assisting this class of experimenters
in obtaining the desired results.
As will be seen in the photograph;
Fig. t, the finished receiver is of
neat design, while the controls are
reduced to two variable condensers,
the crystal detector and filament
resistance.

The Circuit
Fig. 5 is a diagram showing the

arrangement of the circuit. The

Valve V, acts primarily as a high -
frequency amplifier, the amplified
oscillations being passed via the
high -frequency transformer L
L, to the crystal detector D. The
rectified currents are then fed back
through the low -frequency inter -
valve transformer T, to the
valve, which now acts as a low -
frequency amplifier, the magnified
signals being heard in the telephone
receivers T.

Constant Aerial Tuning
This form of tuning may be

applied, when on the shorter wave-
lengths, by joining the aerial to
terminal A, earth to E, and con-
necting B and C together by a
short piece of wire. The o.000t
ILF condenser C A T is then in-
cluded in series with the aerial,
and the variable condenser C1 is in
parallel with the aerial tuning
coil L1.

Parallel Tuning
To use the aerial condenser C1 in

parallel with the aerial tuning coil

L1, without using constant aerial
tuning, the aerial lead is joined to
terminal A1, leaving A free, joining
B and C together, and connecting
the earth to E. The small series
condenser is thus omitted from the
circuit.

Series Tuning
The aerial tuning condenser C1

may be used in series with the
'aerial tuning coil by joining the
aerial lead to terminal B, leaving
A, A, and C free, and joining the
earth lead to E.

Components required
To make this receiver, the

following parts will be required :-
I box, 8 in. by To in. by 5 in.

deep (Wright & Palmer).
panel, 8 in. by to in. by in.
(Paragon. Peter Curtis, Ltd.).
variable condenser 0.0005 µF
capacity (K. Raymond).
variable condenser 0.0003 p.F
capacity (K. Raymond).
low frequency transformer
(Lissen, Ltd. T3).

Age
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Fig. 2.-A plan -view photograph of the wiring.

a filament resistance (Microstat.
Wates Bros.).

a crystal detector (Burndept,
Ltd.).

I coil plug for panel mounting
(Sparks Radio Supplies).

Fixed condensers : one o.000r
one 0.001 µF, and one 0.002 µF
(Dubilier, Ltd.)

2 valve holders (H.T.C. Eled-
trical Co. Type C.).
doz. 4 B.A. W.O. type ter-
minals.

6 ft. square wire.
It is not essential that the parts

used should be of the make specified,
but the constructor is advised to
use such parts as are used in
MODERN WIRELESS sets, these
parts having been fully tested.

The ebonite used for the panel
should be of the best quality, and
free from surface leakage, but if
unguaranteed ebonite is used, the
surface skin should be removed, by
rubbing with emery cloth, as this
skin is detrimental to the insulating
quality of the ebonite.

Drilling the Panel
Fig. 7 is a scale drawing of the

top of the panel, showing the
positions of the necessary holes.
_Full dimensions are given, thus it
is a simple matter to mark out the
panel frOm the figure given. Do
.not use a pencil for marking out,
as the lead will form a series of
leaks across the panel, and will
cause a lot of trouble. cse a

scriber or some such instrument
which has a sharp steel point.
When it comes to the actual drilling,
make a scratch against all holes of
the same smallest size, and drill

these first. All holes of the next
size are then drilled, and so on,
thus saving much time. The parts
may next be mounted up, and
secured firmly in position. Leave
the glass of the crystal detector in
a safe place until ready to test the
set, to prevent accidental damage.

Fig. 6 is a drawkig showing how
the wiring is carried out, and no
difficulty should be experienced in
following the course of each wire.
Square section wire has been used
in this receiver, but should the con-
structor not have the ability to
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work this wire, he may use ordinary
wire covered with systoflex tubing.

Connections to the H.F. Trans-
former

Special care must be taken over
the connections to the high - fre-
quency transformer, as the usual
scheme of connections has been
slightly modified in this receiver.
Fig: 4 (left) shows how the connec
tions should be made for ordinary
work with the McMichael trans-
former, when looking at the pins of
the instrument. It will readily lie
appreciated that these connections
are the same when viewed from
the underside of  the panel with
the transformer in position. Fig.
4 (right) shows the scheme of con-
nections in this receiver. Briefly,
the fact is that the primary is
treated as the secondary, and is
tuned, while the original secondary
winding becomes the primary and
is connected in the anode circuit of
the valve. No alteration to the
transformer itself is necessary, the
change being effected by the con-
nections to the socket.

Coils to Use
For the ordinary broadcasting

wavelengths, when using constant
aerial tuning, a No. 5o coil should
be used up to 420 metres, above
which a No. 75 may be tried.
For the 1,600 metre station a No.
15o coil may be plugged in to the
socket L the correct high - fre-
quency transformer for this wave-
length being substituted for the
one previously employed.

Fig. 3.-The wiring viewed in perspective.

41100"4"
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Almost any good make of valve
will be found satisfactory in this
receiver, provided correct poten-
tials are used.

Testing the 'Set
Commence testing by using

constant aerial tuning on the local

/5 -G/  OP
ANODE ro HT+

0
05 -P

CORRECT CONNECTIONS
FOR mcm/cA/AEt Nf
TRANSFORMER LOOK/Ng
AT PINS

TOP OF PANEL
/ P so TEL

ofiOEPTeir.0C0Rjr-S-TAL
TRANS',.

P-ANooe

CONNECTIONS AS
MADE FOR r/i/s C/R/V/7

Fig. 4.-Transformer detals.

station. Connect the aerial to A,
earth to E, join B and C together
and insert a No. 5o or No. 75
coil in the position I-1, according
to the wavelength. The batteries
are joined to the terminals indi-
cated in Fig. 7, while if no grid

L
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Fig. 5, - Theoretical circuit diagram.

Fig. 6.-Practical wiring diagram. Blueprint No. 56B.
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Fig. 7.-Top of panel plan, showing terminal markings Blueprint No. 56A.

bias battery is employed, the ter-
minal GB-must be shorted to
L T - . Having inserted the valve
and transformer, connect up the
telephones to the terminals in the
front of the receiver, and, with the
cat -whisker touching the crystal,
turn on the filament supply to the
valve. Tune on C, and C2,' when
the local station should be heard at
good strength. A final adjustment
of the crystal detector to a sensitive
spot will be necessary, and the
condenser C2 should then be re-
adjusted.

Results Obtained
Using this receiver, London at

To miles was strong enough to
operate a small loud -speaker, while
Birmingham and Bournemouth
were received at good telephone
strength. Newcastle and Glasgow
were al so heard in the telephones.

Full sized blueprints of the receiver
(Nos. 56A and B) are obtainable
from Radio Press, Ltd., price is. 6d.
each, post free.

August, .1924

Fig. 8.-A photogrophic representation of the panel top.
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A Nasty Spirit
"AND now," I said to Poddleby,

as I straightened the
crick out of my back

after making the last beautifully
soldered joint in my newest five -
valve receiver, " and now I want'
you to lend me your wavemeter."
Poddleby, I should explain, had
strolled round to my workshop to
help me to finish off the job. I
cannot say that his assistance was
of extreme value, for he has a way
of breathing rather hard when he
gets excited, and the small soldering
iron which I use for fine work
cools very rapidly under such
treatment. It was only by sending
Poddleby for a stroll round the
garden that I ever got that last
joint made at all.

I regret to say that Poddleby
received my request for the loan of
his wavemeter without the enthu-
siasm that I would have liked to
see. In fact he leapt back as if
he had been stung and began to
talk rapidly and rather vehemently
about the condensers, valves,
telephones, batteries, grid -leaks,
coils, detectors, rheostats, trans-
formers and other things which be
alleged he had lent me at various
times and had never seen again. I
pointed out to him at once that
this was not showing the right
spirit. Among all real wireless
men there is perfect community
of goods, everyone being only too
willing to lend anything to any of
his friends who is in need of it.
Poddleby was nasty enough to
say that he had never, managed to
borrow anything from, me, but I
soon put a stop to this kind of talk
by reminding him that only the
previous week I had lent him
Gubbsworthy's loud -speaker. I am
sorry that Poddleby behaved.
in this way, for if there is one thing
that I hate it is any kind of mean-
ness.

A Far, Far Better Thing
I think I must have let myself go

a bit, for Poddleby wilted visibly

under the flow of invective which
I poured upon him. At length he
held up his hands as a sign of
surrender and said rather sulkily
that I could have the blessed thing
if I wanted it. It was now my
turn to be haughty, and I told him
that after his lamentable display
I would not take his wavemeter as
a gift. He said, rudely, that if he
lent it to me it would be as good
as a gift, but I took no notice of
this remark. I merely told him
that he had a nasty and miserly
character, that he knew nothing
about wireless, that he was known
to be by far the worst howler in the
place, that his set was a disgrace
and that his presence in my. work-
shop was superfluous. I then went
round to see Snaggsby, and being
lucky enough to find him out
borrowed his wavemeter without
trouble of any kind. I cheered
myself with the thought that it
was a much simpler affair to use
than Poddleby's. Poddleby's
wavemeter is one of the what -you -
may -call -it. kind, I mean one of
those things which squeals when
you turn the knob. I have never
really liked these, for it is so very
hard to tell whether you have found
the wave you want or whether it
is only the man next door trying '
to find it. Snaggsby's wavemeter,
on the other hand; is the what's -its -
name, which is, of course, a very
much handier arrangement.. You
merely turn a little knob to the
position- Tnarked buizer " and
the thing begins to whine like a
hungry mosquito. You place it
near your set and twiddle the other
knob until you hear the whine very
plainly in your receivers. You
then read off the wavelength on
the neatly marked dial. What
could be more delightful, more
handy, more completely satis-
factory than such an arrangement
as this ?

A False Start
I carried Snaggsby's what's -its -

name home and prepared to get to

work on the calibration of the new
set. Of course the set refused to
work when I first turned it on, and
appeared to have developed a most
mysterious fault. I went to the
workshop and resoldered the
majority of the joints, doing the
job in peace this time, since
Poddleby was no longer there.
Then I took it back, and was still
getting no results when it occurred
to me that things would have a
better chance if I were to turn over
the aerial earthing switch. Failure
to do this is one of the commonest
causes of poor reception in amateur
sets, as I have frequently pointed
out in lectures to the wireless club,
and in learned articles upon such
subjects as " How to make certain
of good reception " and " Method
in wireless." Things now went
well, and after tuning in one or
two transmissions I decided to get
on with the calibration.

So Simple
I placed the wavemeter upon

the bench at a convenient distance
from the set, and with a mind un-
clouded by any foreboding of com-
ing trouble, turned the little knob
to the position marked " buzzer."
There was a loud silence. However,
I know something about these
buzzer wavemeters, and of course
all that the thing wanted was a
gentle tap. I tapped. Some more
silence. I tapped harder. The
silence was more pronounced than
ever. I took the thing and shook
it until it rattled. Still silence.
I smote it gently but firmly with
a hammer. It remained dumb.
" Ah, well," I thought, " I suppose
the buzzer is slightly out of adjust-
ment. We will soon remedy that."
I provided myself with a small
screwdriver and settled down with
a light heart. Even if he were
rather annoyed at my having taken
his wavemeter in his absence,
Snaggsby would certainly be
delighted when I returned it with
its buzzer properly adjusted. I
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opened the little door in the case
and settled to my task. It is a
perfectly simple thing really, for
there are only two screws that you
have to twiddle. One makes the
thing buzz and the other tunes the
note until it reaches a high-pitched
squeal. Could anything be more
straightforward ? As a preliminary
I slackened off both the buzz screw
and the squeal screw. The next
thing to do, as everybody knows,
is to turn the buzz screw gently
down until its point just touches
the thing-a-me-bob-I have for-
gotten its name, but it is shaped
like one of those things that you
pat butter with. When you do
so the buzzer will begin to buzz.
I did so. The buzzer did not buzz.
I kept on doing it for quite a long
time and the buzzer kept on not
buzzing. The battery must be
run down. I tried it with a volt-.
meter and was disgusted to find
that it was slightly over the normal
voltage. Very well, let's start
again. Probably I had been turn-
ing the screw down rather too fast.
In these matters it's gently as does
it. This time I got a buz7. not a'
very tuneful one I admit, for it
sounded rather like the tearing of
rotten calico. Still, it was a buzz.
The only thing left was to get the
proper setting of the other screw.
I gave it about a millionth of a turn
and the buzz promptly stopped.
I turned it back to where it started
from. Nothing happened. Then I
tried the other screw again, with an
equal lack of success.

Perseverance Rewarded
It is experiences such as this

that are a real test of the wireless
man. A hasty fellow who is no
genuine devotee of the art' would
probably have tried tapping the
wavemeter with a coke hammer
or with the toe of his stoutest boot.
Or he might have tested the effect
of throwing it downstairs or drop-
ping it out of the window. A
cowardly soul would have hurried
round to Snaggsby to return the
wavemeter ere he came home and
discovered its absence. But I am
not built on any of those lines.
Once I have taken a job in hand
I see it through. At the end of a
couple of hours I had made the
thing buzz three times, and on each
occasion the raucous noise emitted
promptly ceased directly I touched
the tuning screw. Then quite
suddenly and unexpectedly I got
it. On my putting the first screw
into a position in which it had been
at least three hundred times before
the buzzer burst into song. No
weakly ragged note this, but a
strong healthy roar such as made

my heart leap for sheer joy. I
left it buzzing for a bit so that it
might have a little practice and
get thoroughly into its stride.
Then with a prayer to the gods of
wireless, with knees knocking
together and with quivering hands
I ventured to touch the tuning
screw. 'Would the first tiny turn
stifle that lusty note into silence ?
I made it. It did not. The pitch
rose a little. Filled with a new
hope I turned on and on what time
the note went higher and higher up
the scale, till at last I had the
perfect buzz, a note so shrill that
in comparison with it the most
soprano mosquito would have
seemed a bass. Success at last.
One can do anything by sticking
to it.

A Poser
I switched off so as not to run

the battery down and turned on
the set once more. Then I switched
on the buzzer. Where, oh where
was my beautiful note ? I waggled
the switch violently from side to
side. The little lamp glowed quite
prettily when I got to its part of
the switch, but the buzzer refused to
rise to the occasion. However, by
firm but gentle tapping I roused it
into life once more and proceeded
to calibrate. On giving my A.T.C.
a gentle touch I heard strange
music. . I tuned him in. A strong
signal-must be Bournemouth or
Newcastle. The wavemeter would
set all doubts at rest. Placing it,
with its buzzer working, fairly close
to the A.T.I. I tried 385 metres ;
it was not that. It was not 400
metres either. In fact the wave -
meter said that it was not any-
thing that lay between 30o and
4,000 metres. This was a little
puzzling, since the coils in use were
right, I knew, for the broadcast
band. I tried other sets of coils
and was horrified to find that my
set was apparently tunable to no
wavelength whatever though I was
able to pick up all kinds of signals
of known wave.

Breadsnapp to the Rescue
Just then Breadsnapp, who is

always helpful, dropped in to show
me some new gadget, and I dragged
him to the wireless table to share
my sorrows. " Oh, yes," he said,
when he heard my tale, " it often
happens at certain adjustments of
the buzzer that these meters won't
radiate. I cannot tell you why,
but they won't. All you have got
to do is to readjust the buzzer."
I looked at him coldly and asked
if he had ever tried to adjust one
of these buzzers. He told me that
anyone but a perfect fool could do
the job in a tick. I said that I had
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had my tick for that day and that
he could try if he liked. I then
begged him to excuse me for a
moment as I had an urgent letter
to write.. When I came back in an
hour's time Breadsnapp was looking
a little worried. When I asked
him how many sets of coils he had
calibrated in my absence he ex-
plained that his task had been an
unexpectedly difficult one. If you
got the thing to buzz properly it
would not radiate, and if you got
it to radiate it would not buzz
for more than about one second at
a time. The only way, we found,
was for me to work the set while
Breadsnapp armed with a gong
stick stood by the wavemeter and
gave it one for itself whenever it
showed signs of getting tired. It
was rather a laborious process,
especially as Breadsnapp's exasper-
ated smacks were occasionally so
violent as to throw the buzzer out
of its stride and to necessitate a
halt for fresh adjustments. Still
we did get one lot of coils done in
some sort of way.

Is it Cricket ?
I felt that a wavemeter of this

kind was really not worth borrowing
for any length of time, so I carried
it back to Snaggsby after dinner.
I took the opportunity of telling
him rather plainly what I thought
of a man who could own such a
dud piece .of apparatus " Why,
what's the matter ? " he asked.
I recounted my own adventures
and the things which had happened
to Breadsnapp. " Oh," he said,
" of course you did not see the
third screw." " The third screw !"
I gasped. " Why there isn't one."
It appeared that there was, though,'
for Snaggsby, who is of an ingenious
turn of mind, had made a slight
alteration in this buzzer and had
fitted a beastly little screw tucked
away where you would never think
of looking for it. All you had to
do was to twiddle it and the wave -
meter would eat out of your hand.
He showed me how to adjust it in
about two seconds. Now this, I
think, is not the way to go to work.
The man who has a wavemeter
must know that his friends will
borrow it, and to go and fit a
wretched little gadget like that
without letting other people know
is about the rottenest thing that
I ever heard of. There must be
something evil about wavemeters
if one may judge from the effects
which their ownership produces
upon the characters of such other-
wise good fellows as Poddleby and
Snaggsby.

THE LISTENER -IN.
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the author experimenting with a ten -valve receiver with seven stages of high -frequency amplification.

Multi -Stage

High -Frequency Amplification
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.

This article is the most comprehensive one ever published in connection with
a problem which interests all who desire to receive signals over long ranges.

Introductory.

THE achievement of long dis-
tance reception is closely
bound up with efficient high -

frequency amplification. Rarely,
however, is any trouble experienced
when only using a single stage of
this method of strengthening
signals. On the other hand, when-
ever two or more stages are em-
ployed, the apparently straight-
forward process of simply adding
extra valves brings in its train com-
plications which interfere with
the whole action of radio fre-
quency amplification.

In some quarters we frequently
see several tuned anode circuits
connected in cascade with delight-
ful abandon, but everyone who has

tried to arrange such circuits
has found that they are corn-
pletely unworkable. Oscillation
will inevitably be set up, and once
an amplifying arrangement is oscil-
lating it is practically useless for
reception of telephony.

The effective amplification of
radio -frequency currents of high
frequency, such as those employed
for broadcast transmission, is in-
evitably bound up with the use of
tuned circuits in the intervalve
couplings. These tuned circuits
are responsible for the tendency
which all high -frequency amplifiers
have to oscillate, but, on the other
hand, the use of a tuned circuit
results in all the beneficial building
up of oscillations given by resonant

phenomena. We can, of course,
dispense with tuned intervalve
couplings, using aperiodic trans-
formers, but although great
stability may be obtained with such
arrangements, the sensitiveness is
small and a very large number of
valves are required to give a result
which may be more easily obtained
with one or two stages of efficient
tuned high -frequency amplification
arrangements. An aperiodic high -
frequency amplifying system gives
such inferior results on short
wavelengths that it is not proposed
to deal with such arrangements in
this article.

The Simple Circuit
The simplest form of amplifying

circuit using a valve for the
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magnification of radio frequency
currents, is that illustrated in Fig. 1.
We have an oscillatory circuit
L1 C1 in the grid circuit of a
valve. It will be seen that one
side of the circuit L1 .C1 is con-
nected to the grid G, and the other
side to the negative terminal of
the filament battery B1 ; a rheostat

L

Y Z without the valve V com-
mencing to oscillate.

If such a circuit is arranged, it
will be found that unless there is a
heavy load on the circuit L1 C1,
or the circuit L2 C2, that when the
two circuits are tuned to the same
wavelength, the valve will generate
continuous oscillations of its own

y

2

11101 111011
2

Fig. 1.-The simplest form of radio -frequency amplifier.

R, is included in the negative lead
to the filament, this resulting in the
grid being given, via L1, a negative
potential corresponding to the
potential drop across the used
portion of the rheostat R. This
negative potential will usually be
in the neighbourhood of r or 2 volts,
and serves to prevent the establish-
ment of any appreciable grid current
in the grid circuit of the valve.
Such a grid current would intro-
duce damping into the grid circuit,
and so lessen the potentials estab-
lished across the grid and filament
of the valve. The anode circuit
of the valve contains the anode A,
the tuned circuit L. . C2, and _the,
high-tension battery, or anode
battery, B2. -A condenser of,
say, 0.002 µFs capacity may be
connected across B2 ,to act as a
by-pass for the high -frequency
Currents in the anode circuit, but in
practice, this is unnecessary, and
from the high -frequency point of
view, the battery B2 may be re-
garded as merely a continuation of
the -wiring to the filament, from the
circuit L2 Cg.

In this simple amplifying arrange-
ment it is supposed that energy
is fed into the circuit L1 C1 from
some- source to the left of the
circuit. In ordinary cases this
source of input energy will be an
aerial, - or equivalent system, or
the anode current of a preceding
high -frequency amplifying valve.
Likewise, the amplified oscillations
established across the circuit L2 Ca
will -be communicated, either to a
detector, or to another stage of
high -frequency amplification. We
are therefore principally concerned
with the ratio of the E.M.F.'s
across W X, and those across Y
Z.. It is our object to obtain the
highest possible E.M.F.'s across

accord, and the merit of the
arrangement as an amplifier of ex-
ternally applied high -frequency cur-
rents is gone.

This self -oscillation effect is due
to a reaction effect which is carried
beyond the stable condition, and is
due to a transference of the
amplified energy in the output
circuit of the valve (L2 C2) to the

..C3
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Fig. 2. ---The Fig. 1 circuit simplified.

input circuit (L1 CO. To prevent
self -oscillation of a valve we have
to prevent a transference of energy
from the output circuit to the input
circuit.

This transference of energy is
accomplished by two forms of
coupling

1. Capacity coupling between
one circuit and the other.

2. Inductive or magnetic coup-
lingeetween the inductance in the
anode circuit and the inductance in
the grid circuit.

Capacity Coupling in a Valve
Capacity coupling between the

anode circuit of a valve and the
grid circuit is responsible for pro-
bably at least 8o per cent. of the
undesirable self -oscillation of high -
frequency amplifiers.

This capacity coupling is effected
in two different ways which, how-
ever, both act in the same direction
to produce self -oscillation.
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These forms of capacity coupling
are due :-

I. To the inter -electrode capacity
of the valve, i.e., the capacity
formed by the grid and anode of
the valve, and the capacity between
the grid and anode valve pins and
sockets, and wires going to these
points.

2. The capacity coupling between
the inductance coils themselves.

There is a tendency to blame
the capacity between the grid and
anode of a valve to almost too great
an extent, and insufficient attention
is paid to the other capacities
which act in parallel with the con-
denser action of the valve itself.

In Fig. i I have shown three
small phantom condensers C1, C2
and C, (shown in dotted lines),
which are intended to indicate
the distributed capacity between
the grid and the anode. The grid,
of course, is usually in the form
of a spiral wire concentric with a
cylindrical anode. The result is
that the grid acts as one plate
of a very small condenser and the
anode as the other plate. The
grid and anode inside the valve
therefore acts like a condenser, and
this condenser couples the circuit
L1 C1 to the circuit L2 C2 by
ordinary capacity coupling.

The grid has also a capacity with
respect to the filament, the grid
forming one side of a still smaller
condenser, and the filament the
other side. This capacity, although
playing a part in the process of
high -frequency amplification, may
conveniently be left out of con-
sideration, at the present stage, for
the sake of simplicity. Likewise,
the capacity betty em the anode and
the filament may, at this stage,
be left out of consideration.

If we simplify the circuit shown
in Fig. r, regarding the valve
merely as a means of coupling one
circuit to the other by a capacity
coupling, we arrive at Fig. 2. Here,
the batteries B1 and B2 serve to
give a direct connection from the
foot of L, C, to the foot of L, C 2,
while the condenser C3,, in dotted
line, represents the ' capacity be-
tween the grid of the valve and the
anode. The batteries B, and B
having negligible resistance and
impedance, do not in any way

Fig. 3.-Further Simplification
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Fig. 4.-Inter-elec'rode capacities involved in a high -frequency amplifier.

affect the high -frequency aspects
of the circuit, and we can con-
sequently simplify the Fig. 2
arrangement as shown in Fig. 3.

This figure will be recognised
as one of the standard methods of
coupling two tuned oscillation cir-
cuits together. Such circuits may
always be coupled together by
means of inductive, capacitative or
resistance coupling, and Fig. 3 is a
typical method of coupling two
tuned circuits together by means
of a condenser. Sometimes the
condenser is inserted between one
end of one circuit and one end
of the other, and another con-
denser between the other end of the
first circuit and the other end of
the second circuit ; two con-
densers, however, are -not required,
provided two ends of the respective
circuits are directly connected.

In the Fig. r arrangement, the
oscillations in L2 C2 are, due to the
amplification of the valve V, very
much stronger than the oscillations
in the circuit L1 C1 ; we are there-
fore concerned with the feeding -
hack of high -frequency energy
from the circuit L2 C2 to the
circuit L1 C1. This energy is fed

/
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the same wavelength. If, for ex-
ample, we detune L2 C2 so that the
wavelength of this circuit is less,
or greater, than that of the circuit
L1 C1, the valve will remain
stable, and not only will it not
oscillate, but it will not amplify.
Slight variations in the tuning will
cause variations in the tendency
of the valve to oscillate, and if the
tendency is too great, a detuning
of one of the condensers C1 or Csk
will render the apparatus stable.
The ideal state of affairs is to have

C18

Fig. 5 .-Stray capacities to earth.

back to the capacity between the
grid and anode of the valve, i.e.,
through the condenser C3 in Fig. 3.
Provided the phase relationship
between the oscillations in L2 C2
and L, C, is correct, the valve will
generate continuous oscillations.

Both Circuits must be Tuned
It is, however, important to

appreciate that energy will not be
transferred from the circuit L2 C3
to the oil -6'1A L1 C1 unless both
circuits are approximately tuned to

N \
5,

ICI

82

L

Fig. 6.-Inherent inductive coupling between coils in a high- frequettc,
amplifier-

2

both circuits excctly tuned to the
wavelength of the signals to be
amplified. If it is necessary to
detune one of the circuits to pre-
vent self -oscillation of the valve,
the degree of amplification will
be reduced, and if the variation is
made too great, the amplification
effect will be nil. Moreover, the
detuning of one of the circuits
may result, in the case of a wireless
receiver, in some other station
being picked up, and, in any case,
the adjustments at the self -
oscillation point may cause a great
deal of interference with neigh-
bouring wireless sets owing to the
radiation of the continuous oscilla-
tions set up by the valve.

Fig. 4 shows the various capaci-
ties involved in a high -frequency
valve amplifier. It will be seen
that there is a capacity C3 which
acts between the grid and anode
of a valve, while there is also a
capacity effect directly between
the anode A of the valve and the
filament F ; this capacity is re-
presented by C, in Fig. 4. The
capacity C, acts in parallel with the
capacity C2, the battery B2 not
interfering with the action of the
o3cillatory current, as has already
been explained. Apart from the
capacity C,, we may also consider
the anode to filament path of the
valve acting as two capacities in
series. These would be the only
capacities if the grid were solid,
and the two capacities C3 and e
therefore, while acting in series
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with each other, are jointly in
parallel with C2, and therefore any
oscillations in L C, will set up
varying potential differences across
both C, and C3. The potentials
across C, will be communicated to
the circuit L1 C  so that, in effect,
the grid to filament capacity also
contributes to the passing on of
energy from the anode circuit to
the grid circuit. This aspect seems
to have been neglected in previous
discussions, but the fact remains
that the essential coupling medium

certain capacity to earth, the word
earth also implying wiring which is
connected to the filament accu-
mulator and high-tension battery
which, being substantial masses,
have a relatively large capacity to
earth, and the direct capacity
effect between the coils and such
batteries, transformers, variable
condensers and other pieces of
apparatus inside a set which have
substantial capacity to earth and to
each other. All these capacities
add together to couple the two

CO/Z CAPACITY COUPL/N6

INTER - ELECTRODE
CAPACITY COC/PL/N6 r c3

::fi.

C4

AVION-iTIECol7PLIN 6

Fig. 7.-Showing the three principal causes of self -oscillation.

between the anode and grid circuits
of the valve is the grid to anode
capacity inside the valve, the
capacity between the leads going to
these electrodes and the capacity
inside the valve holder and valve
cap.

The separation of valve sockets
in a valve holder considerably
lessens this capacity effect, and
consequently there is less tendency
to self -oscillation.

Capacity between Coils
There appears to be an almost

total neglect of an important cause
of self -oscillation in high -frequency
amplifiers. Although attention is
regularly given to the capacity in-
side the valve, yet a capacity
effect which is often very many
times greater is that between in-
ductance coils in the circuit. This
trouble, of course, is worse when
the inductance coils are of large
size, but the effect is also very
noticeable even on broadcast wave-
lengths. Sometimes the capacity
is directly between one coil and
another, but if coils are placed
well apart direct capacity coupling
is small.

What usually happens is that
each coil has a substantial capacity
to some common conductor ; for
example, each coil possesses a

Z2

oscillatory circuits and their join
effect is frequently very much
greater than the actual capacity
between the grid and the anode.

Effect in Transformers
Where there is transformer coup-

ling in a high -frequency amplifier
the inductances in the grid and
anode circuit of a valve,respectively,
are coupled to windings which

r F
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frequency transformers is, again,
a point which seems to have been
overlooked by writers on the
subject, and the moral, of course,
is to use loose coupling between
the primary and secondary windings
of high -frequency transformers, if
these are to be used.

Effect of Condensers
Variable condensers are also

very troublesome in supplementing
the capacity coupling between grid
and anode circuits of a valve.
If, in Fig. 5, the variable con-
denser C1 is placed close to the
variable condenser C it will be
obvious that there will be a sub-
stantial capacity coupling between
the upper plate of C1 and the upper
plate of Cg, i.e., the plates which
vary at high -frequency potential
with respect to the filament. Since
the upper plate of C, is connected
to the grid and the upper plate of
C, is connected to the anode of a
valve, we have this capacity coupl-
ing adding itself to the capacity
C3 between grid and anode of the
valve itself. The moral here, of
course, is to separate our variable
condensers as far as conveniently
possible, because they are a great
source of self -oscillation in high -
frequency amplifiers, although
many experimenters imagine that
if they separate the coils and take
other precautions, such as the
keeping of all wiring separate, no
serious trouble will be experienced.
On the other hand, the position is
that however careful one may be,
in certain directions, the placing
of variable condensers fairly close
to each other will nullify all the
other precautions and cause serious
self -oscillation tendencies in the
amplifier.

Fig. 8.-An apparently innocent circuit which oscillates on certain
adjustments of S.

have one end connected either
directly to the filament, or through
a high-tension battery which does
not affect high -frequency considera-
tions. The result is that the
capacity between the primary and
secondary windings of each of the
high -frequency transformers may
be considerable, and will really
amount to a coupling between the
grid inductance and the anode
inductance. This aspect of high -

Inductive Coupling as a source
of Self -Oscillation

We now come to the question
of inductive coupling in high -
frequency amplifiers. Fig. 6 shows
a simple radio -frequency amp)i-
fying system in which two
honeycomb coils L1 and Lg are
included, respectively, in the gfid
and anode circuits of the valve.

The dotted lines indicate the
magnetic linkage, or inductive

228



INV

August, 1924

L/

Fig.

0010100101
B/ 82

9.-The circuit of Fig. 8, showing sell -capacity of coil and
internal valve capacity in parallel with LE.

coupling, between coils L1 and L
and this coupling may be in such
a direction as to produce a reaction
effect which, either by itself or in
combination with the capacity
reaction effect, may set up
oscillations. On the other hand,
of course, the coupling between
the coils may be such as to tend to
decrease a tendency to self -oscilla-
tion, and in some receivers the coils
are arranged to ' produce this
effect. Usually, however, the
proximity of inductance coils leads
to an inductive reaction which
will help to set up self -oscillation.
Various methods of overcoming
this effect have been suggested
and will be described later in this
article.

Combined Effects
Fig. 7 shows again the typical

high -frequency amplifying circuit
in which we now find illustrated
the three principal causes of self -
oscillation in the valve.

These causes comprise the inter -
electrode capacity coupling inside
the valve, the coil capacity coupling
represented by the condenser C4,
and the inductive coupling, which
is shown by the dotted arrow-
head passing through L1 and L,.

Before passing on to the methods
of preventing self -oscillation in a
high -frequency -amplifier, it would
be -as well to examine another aspect
of the conditions under which self -
oscillation may occur.

. .

The Tuned or Aperiodic Anode
Circuit

We have so far considered the
simple circuit where the grid and
anode circuits have been tuned to
the same wavelength. Unier these

conditions it has been explaine.d
that a valve will tend to oscillate,
provided the valve is a sufficiently
good amplifier.

We meet, however, with a large
number of circuits in which the grid
or anode circuits are not tuned.
Frequently one of the circuits is
tuned and the other is not.

This type of circuit generally has
less tendency to produce self -
oscillation than a circuit in which
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decided amplification is obtained.
As the inductance is increased still
further, a point of maximum
amplification is reached, and after
that the amplification falls off a
little, although a large amount of
inductance may be included in the
anode circuit of a valve.

The absence of a condenser
across the used portion of L2 might
suggest, to the beginner, that there
is no tuning in the anode circuit,
of a valve and that the coil was,
therefore, aperiodic. This, how-
ever, is not strictly true ; the used
portion of the coil L2 will really
have in parallel with it the self -
capacity of the inductance itself,
the capacity between anode and
filament of the valve, and the
capacity of the coil to earth.

Fig. 9 shows the self -capacity
of the coil C2 and the anode to
filament capacity C,. These . two
capacities assist in producing a

Ef2

111101011010
Fig. 10.-Showing variably coupled H.F. transformer, the degree

of coupling affecting the tendency of the valve to oscillate.
there is a tuned grid and tuned
anode circuit.

We, however, sometimes have a
circuit of the kind shown in Fig. 8,
which, while not possessing an
obviously tuned anode circuit,
may, in reality, comprise an
equivalent arrangement. In Fig. 8
it will be seen that the anode circuit
includes the inductance L2, which is
variable. It will be found that by
sliding the contact S from the top
to the bottom and measuring the
output E.M.F.'s across the used
portion of L2, that, at first, there
is, to all intents and purposes, no
amplification at all. A point, how-
ever, is reached when sufficient
inductance is included in' the anode
circuit of the valve when very
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Fig. 11.-A direct coupled aerial circuit, the load of which

stabilises the valve.

tuned anode circuit in which,
however, the parallel capacity is
very small. If the particular value
of the inductance in the anode
circuit of a valve is so chosen that
what is sometimes known as the
natural wavelength of the coil is
equal to the wavelength to which
the grid circuit is tuned, the valve
will tend to oscillate and will
probably do so.

If, however, the inductance is
increased so that the natural
wavelength is higher than the wave.
length to which the grid circuit is.
tuned, the valve will continue to act
as a high -frequency amplifier,
although there will not be a ten-
dency towards self -oscillation. The
so-called aperiodic output coil, in
which the only capacities are those
just mentioned, does not produce
selective amplification, as in the
case of the tuned anode circuits.
In the latter case, of course, if we
increase the wavelength of the
tuned anode circuit above that of
the grid circuit to any appreciable
extent, the valve will cease to
function as a high -frequency ampli-
fier, whereas in the case of the
Fig. 8 or Fig. 9 circuits, large
increases in the anode inductance
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do not prevent the valve acting
as a high -frequency amplifier, and
the so-called aperiodic inductance
may be used to couple two valves
together, although it is true the
degree of amplification is not large.

The main point I desire to bring
out here is that the fact that there
is no variable condenser in the
anode circuit of the valve does not
mean that there is no tendency
for the valve to oscillate-a very

C/

The Case of High -Frequency
Transformers

High - frequency transformers
generally have either the primary
or secondary windings tuned, and
sometimes both.

If the primary winding, i.e., the
one in the anode circuit, is tuned,
the valve will have all the same
tendency towards self -oscillation
as the fundamental tuned anode

111111-010111011111
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Fig. 12.-Similar direct circuit; less stable than Fig. 11, duet° series condenser

commonly experienced phenomenon
in connection with -the ordinary
reaction circuit where an
aperiodic reaction coil is coupled
to a tuned grid circuit for
increasing signal strength. If
a certain size of reaction coil is
used (round about IOQ to 15o
turns in the case of the British
Broadcasting stations) the coil and
the capacities mentioned form an
oscillatory circuit which may be
tuned to the same wavelength as
the grid circuit. Under these
conditions the receiver will be
difficult to operate and may
oscillate without there being any
direct magnetic coupling between
the reaction coil and the grid coil.

In the case of the high -frequency
amplifier where there is a tendency
to self -oscillation, it is equally
important, to avoid self -oscillation
due to a so-called aperiodic coil in
the anode circuit being actually
tuned to the same wavelength as
the grid circuit.

When using the Fig. 9 type of
circuit and using the inductance L2
as a means of coupling the valve Vi
to a succeeding valve, it is un-
desirable to have the coil L2
smaller than the coil necessary
to produce a natural wavelength
in the anode circuit equal to
the wavelength to which the
grid circuit is tuned. It is
better to have the coil larger
so that the natural wavelength
of the anode circuit is greater than
the wavelength of the grid circuit.
These considerations, however, do
not apply in the case where a
radio - frequency transformer is
used to couple one valve to the
next.

circuit illustrated in Fig. z. The
same applies in the case where both
the primary and secondary windings
of the high -frequency transformer
are tuned.

While, however, the primary
winding is untuned and the second-
ary is tuned, quite a different state of
affairs exist, and this method of
coupling is one which can be
consequently recommended.

A typical amplifying circuit in
which these conditions obtain is
illustrated in Fig. To. We here
have in the anode circuit of the
valve the primary L2 of the radio -
frequency transformer Lg, L3. In
this circuit the coupling between
Lg and L3 is variable, and a variable
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coil L2 is small there will be no
tendency whatever for the valve
to oscillate ; if, however, the coil
L2 is of such particular size that
when its own self -capacity and the
self -capacity of the valve are
acting across it, the wavelength to
which it is tuned is equal to the
wavelength to which the grid
circuit is tuned, then the valve
will probably oscillate, If, however,
the coil L, is made larger than this
critical value of inductance, then
once again there will be no trouble
from self -oscillation of the valve.
This point has to be noted in the
design of suitable high -frequency
transformers.

These transformers may either
consist of, say, two honeycomb
coils variably coupled, or the
commercial article in which the
coupling between the two coils is
fixed. As the design work in high -
frequency transformers has already
been performed, the experimenter
is not likely to be concerned with
the present discussion, except from
the technical interest standpoint.
If, however, it is proposed to use
two honeycomb coils as the trans-
former, these theoretical considera-
tions have a very practical im-
portance because, if the experi-
menter uses,- say, a No. too or i5o
plug-in coil as the primary of his
high -frequency transformer when
receiving stations on the 30o to 500
metre waveband, he may wonder
why it is that the valve is so
unstable ; he will probably find
that by using a No. 75 plug-in coil
as the primary, his troubles will
disappear and the reasons are
those here stated.

Assuming, then, that the coil

,t3/ 132
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Fig. 13.-Constant aerial tuning in which aerial load is greatly
reduced.

condenser C2 is connected across
the secondary La for the purpose
of tuning it,

Let us first consider the state of
affairs when L3 is right away from
L2 and there is no effective coupling
between the anode circuit of the
valve and the tuned circuit Ls, Cg.
The circuit, which now ignores
La, C2, resolves itself into the
arrangement of Fig. .9, and the
same conditions apply. If the

L2 is not of the critical size, we will
proceed to the consideration of
what happens when La is brought
up close to Lg. No matter how
close the coupling between L3
and La, provided the circuit Ls
C2 is not tuned to the same wave-
length as the grid circuit, the valve
will not oscillate.

If, however, the circuit Ls Cs
is kept tuned to the same wave-
length as the grid circuit, then, as
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L3 is brought closer to L2 the
tcnden :y to oscillate will increase
with the tightness of the coupling.
Here again is an effect which many
experimenters do not fully appre-
Ca.te. It is not possible to regard
the two windings L2 and L3 as
entirely separate ; it is not possible
to say that because the coil L2

" has been so chosen that the valve
will not oscillate  that the presence
of the circuit L3 C2 will not alter
the condition of affairs.

As a matter of fact, the looser the
coupling between L, and L3 the
more separate do the two sets of
circuits become and the mutual
effect is less. On the other hand,
the tighter the coupling between
L2 and L3 the greater will be .the
effect of the circuit L3 C2 on the
anode circuit of the valve.

As the coil is brought closer to
L2 the anode circuit of the valve
and the circuit L 3 C2 merge together
and the extreme case would be
where the coil L3 was wound
directly over the inductance L,.
From an electrical point of view,
the two windings might readily be
replaced by a single winding which,
of course, would result in arriving
at a simple tuned anode circuit
-containing a single inductance and
a single variable condenser. As a
matter of fact, in actual practice,
when L3 is very tightly coupled
-to L2, the whole circuit behaves
in a manner very similar to that
of Fig. 1, and the tendency to
oscillate is almost as great. As,
however, we move the coil L3
"gradually away from L 2the tendency
-to oscillate becomes less, and this,
-therefore, affords us an excellent
-means of controlling the tendency
of the valve to oscillate. If there is
-any tendency for instability, the
remedy is to loosen the coupling
between L3 and L2, and this will
effect a cure.

At the same time, unfortunately,
the E.M.F.'s established across the
circuit L3 C2 will decrease. In
other words, the amplification
effected by the valve diminishes
and becomes zero when the coupling
between L2 and L3 is zero. We
are therefore faced with the alter-
native of a tendency to oscillate
and good signal strength or greater
 stability and weaker signals. It
"is, however, to be noticed that
very frequently if the coupling
between L2 and L3 is too tight,
signals are rather weaker than if the
coupling between L2 and L3 is
a little looser. It will usually be
found that there is a certain
coupling between L2 and L3 which
gives the best results ; loosening the
coupling still further will result

in still greater stability but weaker
signals.

Overcoming the Tendency to Self -
Oscillation in High -Frequency

Amplifiers
Self -oscillation in high -frequency

amplifying apparatus lends itself
to two forms of treatment :-

I. Cure.
2. Prevention.
It is very much easier to cure

self `oscillation than to prevent
it. The word " cure " in this
sense is meant to indicate that
self -oscillation troubles are in exist-
ence when the circuit is designed,
and that some kind of a brake
must be put on the circuit to
prevent it. By " prevention " I
mean the designing of a circuit so
that no self -oscillation tendency
will arise.

Cure implies that the circuit
has to be " tied down " by various
expedients, all of which involve
energy loss and consequent loss of
amplification. Prevention, on the
other hand, implies no energy loss
but a full development of am-
plification.

The easiest and most undesirable
method of obtaining high -frequency
amplification is to take no pre-
cautions to avoid self -oscillation
and, when the effect is experienced,
to introduce energy consuming de-
vices to keep down the oscillations.

Damping Methods and a Common
Fallacy

The earliest, and even at the
present day, the most popular
method of reducing the tendency of
a valve amplifier to oscillate,
involves the introduction of
damping into one or more of the
oscillatory circuits.

This, however, is merely a
palliative for the trouble, and there
is a common fallacy which many
believe in connection with this
method of obtaining stability. It
must first be understood that a
valve will oscillate even though the
degree of amplification is small, and
that, however inefficient the
amplification may be, it is
nearly always possible, by having
suitable coupling between the anode
and grid circuits of the valve, to
obtain self -oscillation. It is pos-
sible, for example, to get self -
oscillation when the valve is only
giving an amplification of twice,
whereas for proper amplification
the multiplication should be of
from four to seven times, although
this is rarely achieved. If, how-
ever, the circuits are designed
without any regard to the pre-
vention of self -oscillation, the valve
will readily oscillate, even though

the amplification may be very low
If, now, we introduce damping
devices and energy consumers, the
degree of amplification will be still
lower.

The fallacy is to imagine that
because the valve is adjusted -to the

. pre -oscillation point, that a high
idegree of amplification s being,

obtained. Nothing is further from
the truth, and with a properly
designed circuit it is possible to
get a higher amplification without
the circuit being anywhere near
oscillation point than in the case of
a poorly designed circuit with the
reaction adjusted to the critf'cal
value.

Energy consumers in valve am-
plifying circuits may be compared
to. the effect of a brake on a high
speed motor car. If we des"re to
obtain a speed of, say, 30 miles
per hour with a car, we can either
adjust the engine controls, etc., so
that normally a speed of 6o miles
per hour would be obtained, and
then apply brakes to ensure that
the speed does not exceed 3o miles
per hour, or we can use a lower -
powered car without attempting to
apply brakes.

An examination of the kind of
brakes applied to valve amplifiers
will now be made.

Adding Damping to a High -
Frequency Amplifier

The application of damping de-
vices to a valve amplifier may in-
volve the introduction of resistances
or other energy consumers, or the
damping may be introduced in a
very natural manner.

This latter method is commonly
employed and may consist in
suitably adjusting and arranging
the aerial circuit of the receiver

Fig. it shows a high -frequency
amplifying valve V1 with its grid
circuit included in the aerial circuit.
This is commonly known as direct
coupling, and by this means the
heaviest load is placed on the grid
circuit, and if the valve wishes to
oscillate, it will not only have to
oscillate the grid circuit; but also
the whole of the aerial circuit.
The valve would find it much harder
work to oscillate the whole of the
aerial circuit than merely a loose
and free tuned grid circuit. A
motor generator will tend to run
at a much higher speed when there
is no load than when a heavy
current is being drawn from it.
Likewise a valve will tend to os-
cillate much more readily when
there is a minimum of load on the
grid and anode circuits.

In Fig. it the aerial is tightly
coupled to the grid circuit, and
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therefore the damping of this
circuit is greatest.

The tendency to oscillate will
be greater the smaller the aerial.
Moreover, the smaller the value
of C1 the greater the tendency
of the valve to oscillate, and con-
versely. These facts are vitally
important in the design of wireless
receivers, and an alteration in
the methOd of aerial tuning will

T

and therefore the tendency of the
valve to oscillate, depends essenti-
ally upon the coupling between
L, and L2, and the tuning of the
aerial and grid circuits. If the
coupling between L, and L, is
tight, the load on the grid circuit
will be heaviest and the valve will
not have the least tendency towards
self -oscillation. If, however, L1
and L2 are very loosely coupled

TcJi
L3

Fig. 14. A loose coupled circuit which will oscillate readily.

affect the whole stability of a
receiver. The best method of
tuning to obtain stability is there-
fore that given in Fig.

Fig. 12 shows the aerial tuned
by means of a series variable
condenser C1. This method of
tuning involves a smaller load on
the grid circuit, which circuit,
however, now includes the aerial
as an essential part. This circuit
will tend to oscillate more readily
than that of Fig. i t, and in circuits
where it is difficult to obtain
sufficient reaction, series tuning
will be found beneficial.

Fig. 13 shows my constant
aerial tuning method, which con-
sists in connecting a o.000i ;Al?

fixed ccndenser in the aerial lead
for the purpose of making the
receiv_ r sutst ntially independent c f
the aerial constant. This constant
aerial tuning method makes it
possible to specify what coil to use
to cover a given wavelength range
on any aerial, it improves selectivity
and makes it easier to obtain
reaction.

This last quality is, in the case
of a multi -stage high -frequency
amplifying system, rather a dis-
advantage, _ because it tends to
make the first valve unstable. The
load on the grid circuit in Fig. 13
is now less than in either Fig. II
or Fig. 12, and consequently ampli-
fication work where there are
two or more stages (unless, of
course, the circuital arrangements
employed are in themselves suffi-
cient to prevent a tendency to
self7oscillation).

Fig. 14 shows a loose -coupled
arrangement in which the aerial
circuit is loosely coupled to a
tuned grid circuit. In this circuit
the damping of the grid circuit,

the grid circuit will be almost free
and the valve will readily oscillate.
Even though L1 and L, are tightly
coupled, a detuning of the aerial
circuit L1 C1 will be equivalent
to moving the aerial coil away
from the grid coil because when the
aerial circuit is out of tune with
the grid circuit the aerial circuit
will not absorb energy from the
grid circuit and will therefore
not have any appreciable damping
effect on it.

The loose coupled arrangement
of Fig. 14 is not to be recommended
where a number of stages of high-
frequency amplification are em-
ployed, unless the methods of stop-
ping self -oscillation are perfected.

The conclusions to be drawn
from these remarks are to the
effect that the Fig. II type of
aerial tuning is the best for ordinary
purposes where there are a plurality
of stages of high -frequency ampli-
fication.

(To be continued).

+++4+-4
Amateur Preparation

of Galena
By E. J .Williams,B.Sc.,F.C.S.

THE preparation of lead sulphide
for detector crystals by
heating lead with sulphur

is not to be recommended since,
owing to the volatility of sulphur
(boiling point, 444 C), the resulting
product is almost certain to con-
tain free lead ; if the cat's whisker
makes contact with this a short
circuit, of course, results.

Experiments recently made by
the writer with crystals obtained
by re -crystallisation of precipitated
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lead sulphide have given results
at least equal to those obtainable
with the best commercial crystals.
As the preparation may easily be
carried out by anyone having
access to a chemical laboratory a
brief description of it may prove
of interest.

(a) Preparation of lead sulphide.
(If desired this may be purchased
very cheaply from any mann-
Licturing chemist.) The starting
point may be either metallic lead,
lead carbonite (white lead), litharge,
or lead nitrate. A solution of lead
nitrate in water is required. This
may be prepared from the first
three by dissolving them in dilute
nitric acid. The acid should be
warmed and a large excess of it
should be avoided. The liquid is
filtered from any solid matter.
If, at this stage, a little silver
nitrate solution be added, the re -
crystallisation of the lead sulphide
will be facilitated, since the melting
point will be lowered, and also the
detecting properties of the crystals
will be improved.

Sulphuretted hydrogen gas is now
passed slowly through the solution
for at least an hour. The length
of time depends upon the quantity
of lead nitrate used. The sul-
phuretted hydrogen causes a heavy
black precipitate of lead sulphide
to fall, together with a little silver
sulphide. The precipitate is fil-
tered off and washed with water
on the filter paper. It is the n
dried .by exposure to the air, or
more rapidly, between folds of
filter paper. For the benefit of any
desirous of carrying out the pre-
paration at home, it may be stated
that sulphuretted hydrogen is pre-
pared by the action of dilute
hydrochloric on ferrous sulphide,
but he who prepares the gas at
home is likely to be unpopular.

(b) Re -crystallisation. For this
a small porcelain crucible and lid, a
" Davies " crucible furnace and a
good Bunsen burner are required.
The lead sulphide is placed in the
crucible and covered with the lid,
which must fit well or oxidation
will occur yielding other products.
The crucible is heated in the
furnace as strongly as possible for
one and a half to two hours, thus
melting the sulphide. It is then
gradually allowed to cool by re-
ducing the flame of the burner a
little at a time. When the flame is
turned out the crucible is left in the
furnace until cold. The cooling
should occupy at least one hour,
preferably longer. The residue will
drop out if the crucible is inverted,
and the mass may be broken
into pieces of a suitable size for
mounting.
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A Low -Loss Coil Former
By G. P. KENDALL, B.Sc., Staff Editor

Showing how losses previously neglected have an important bearing on short-wave work.

rr r Y/Tt TY, V? T. 17 Yi 'ftft

ONE of the most valuable
properties of short waves of
the order of roo metres to

the experimenter is to be found in
their great utility for testing pur-
poses, both in transmission and
reception. Losses which are of
only small proportions upon the
broadcasting wavelengths, and con-
sequently which are difficult to
discover and eliminate, may become
so pronounced as to be recognised
quite easily when the wavelength
drops below 200 metres. All sorts
of high -frequency losses are usually

Fig. 1.-Showing ebonite
give dimensions.

hundred -metre reception has con-
vinced me that the great importance
of dielectric losses in the materials
used in the construction and mount-
ing of tuning coils has been largely
overlooked. An example of the
kind of observation leading to such
a conclusion will perhaps serve to
drive the point home. I used for
some time a specially -constructed
short-wave receiver (described in
Wireless Weekly, Vol. iii., No. 9)
in which the coils were permanently
mounted in the set, so that it was
not possible to interchange them.

tube drawn as if "opened out" to
On the right, an end view.

accentuated by an increase in the
frequency of the received oscilla-
tions, notably those due to stray
capacities. For example, the
resistance -capacity method of
high -frequency amplification is
reasonably efficient on the longer
wavelengths, yet, as the frequency
increases with redu:tion of wave-
length, the effect of various stray
capacities by-passing the H.P.
currents which should pass through
the coupling resistances becomes
so great that when we come down
to the broadcast waves little or
no amplification is obtained with a
resistance amplifier as ordinarily
arranged.

Resistance Losses
Resistance losses also become

more serious, but it is probably in
the case of dielectric losses that the
effect is most noticeable, and
hence the shorter waves are ex-
ceedingly useful for carrying out
tests upon coil formers, variable
condensers and other constituents
of the tuned circuits of a receiver.

Such work as I have done in

Later, when I des'red to try
further types of windings I inserted
a form of plug-in mounting for
the aerial and secondary coils (a
form of " aperiodic aerial " circuit
was used), and the first experiment
was to mount the original coil
upon the appropriate plug and
replace it in circuit. The effect of
the alteration was most marked.
The transmission of a certain
amateur in the Midlands which I
had found of great use for testing
on account of its constancy was
perceptibly diminished in strength
and required a critical adjustment
of reaction to produce even read-
able signals. It did not appear
that the loss was due to the shunting
across the ends of the coil of the
capacity of the plug mounting,
since the elements of the plug
were well spaced and only a
minute alteration in the tuning
was observed.

A Strange Case
The plug had been made from

an odd piece of *-in, sheet
ebonite of unknown pedigree, and 1

A111A.6.46.4111AAAJIMMOIlullA11.

naturally suspected leakage, but
could find no sign of it. (This
plug has since been tested upon a
megger, and found to be of very
fair quality so far as insulation
was concerned.) Dielectric loss
was therefore suspected, and a
new plug was made of ebonite of
known quality, with the result that
signal strength was almost restored
to its original value.

If losses at only one point
can produce such marked effects as
this, it is obvious that where the
whole field of a coil is more or less
filled with dielectric material the
possibilities are serious. Most
experimenters who have had much
experience of short-wave work
are realising the importance of
eliminating dielectric material from
coil fields as far as possible, and
a variety of ingenious methods of
supporting and mounting windings
have been described in the technical
press. Some of these seem to he
effective, and some appear to
defeat their own end by including
such dielectric material as must
be used for supporting purposes
actually between the turns of the
winding.

Former Details
The former illustrated in the

accompanying photograph repre-
sents rather a step in the right

Fig. 2.-The tube after cutting oc.2...
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direction than anything for which
I should like to claim perfection.
It is certainly a highly efficient
former, but I do not wish to imply
that it could not be improved
upon.

The basis is a piece of, ebonite
tube of the desired dimensions
from wh'.ch four rectangular pieces
have been cut with a fret -saw,
leaving the skeleton, shown in
Fig. 2. The wire is wound round
the former in the ordinary manner,
taking care to begin and end
the winding a little distance from
the ends of the former.

Dimensions for a specimen f ormer
are given in Fig. t, the sizes being
approximately given (i.e. in con-
venient vulgar fractions). The
narrower the four supporting strips
of the former the better of course,
the only limitation being that if
they are reduced too much they
lack the necessary stiffness. The
tube from which.. the specimen
illustrated was cut was rather
unusually thin -walled, and there-
fore the strips were made fairly
wide. If tube with a wall thickness
of perhaps in. is used the strips
can be reduced to about I in. in
width with advantage: the width
must obviously be adjusted to the
thickness of the wall, bearing in
mind the necessity of reducing
to the absolute minimum the
quantity of ebonite remaining
in close proximity to the winding.

The diagrams give the necessary
data for the marking out of a
specimen former suitable for carry-
ing the windings for a primary
and secondary for waves of, say,
200 metres, using what is usually
called the " aperiodic aerial " cir-
cuit. The secondary winding
consists of 4o turns of No. 22 d.c.c.,
left without impregnation of any
sort, and upon the top of this
the aerial turns, of No. 20 d.c.c.,
are to be wound. The best number
for these varies with local conditions
(size of aerial chiefly), and will
usually be between five and ten,
experiment being necessary in each
case.

For use on too metres a variable
condenser in series in the aerial
may be desirable, and the secondary
turns should be reduced to 20.
The same gauges of wire will serve.
In both cases the variable con-
denser across the secondary should
be of the type possessing a really
low minimum value, such as the
" square -law " pattern.

Formers of this type have proved
particularly useful for wave -trap
coils, where it is of course essential
to cut down all losses to the
absolute minimum.

NOTE. - With regard to the
authors mention of the great -im-
portance of dielectric losses in
wave -trap circuits, we would add
that a correspondent has just
reported that with celluloid ani
cardboard formers he can only
obtain fair elimination of the local
station, while signals from d!stant
stations were perceptibly weakened.
With a self-supporting coil he
obtained complete elimination and
an b-cr3ase in strength of the other
stations !-E D.
++++++++++++++++++t THE JUNE ONE -VALVE t

RECEIVER T`
4-

++++++++++++++++++
To the Editor of MODERN WIRELESS.

SIR,-Having constructed the
single valve receiver, described by
Mr. Herbert K. Simpson in the
June issue Of MODERN WIRELESS,
I thought you would care to hear
of my results with it. Oa
Monday night or rather Tuesday
-morning (12-15 a.m.) after the
stations had closed down I tuned
in 2L0 and heard him calling
all the B.C.C. stations, heard
6LV answer, 5IT, 5WA, (not so
good), 6BM (almost as loud as
2L0); 5NO (very weak). 2L0
asked 5NO to come up a bit,
you're very weak " (5SC not read-
able), and of course 2ZY, who
nearly knocked my head off when ha
replied " Hello London ! " This
afternoon (Thursday) from 4.30 to
5 p.m., I tuned in 6LV and heard
with remarkable clearness an
orchestral item, " Fair Spring is
Returning," from " Samson and
Delilah," followed by a pianoforte
solo, and then succeeded by orches-
tral item, " Softly Awakes My
Heart," and the remainder of the
programme until 5 p.m., when
6LV closed down. This morning
(Thursday) I again got 2LO, but
not very strong. It is certainly a
wonderful circuit and does more
than the author claims for it. I
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made an alteration by omitting
-the 'phone condenser,- adding a

variable grid leak and condenser
and a .0003 variable anode cell -
denser. Thanking Mr. Simpsoa
and wishing your journal every
success.-Yours truly,

J. E. NEEDHAM.
Blackley, Manchester.

++++++++++++++++++
THE CRYSTAL MENACE

/-++++#+++±f±++++++
To the Editor of MODERN WIRELESS.

SIR,-With reference to your
article on " The Crystal Menace,"
in the July number, for some
time I have been experiencing soma
curious effects. I understand my
neighbours, two doors away, have
a crystal set. During the pro-
gramme from 2 LO, I can hear
them discussing the various items,
ani during the " two minutes,
please," if I switch on another
valve (I normally use two) I can
follow their conversation easily.
I have been inclined to inform
the people concerned, but have

., been rather dubious as to how
they would take it. Another
curious point : my next door
neighbour has a valve and crystal,
and I frequently, through this
method of re -radiation, share the
joys (?) of searching for a sensitive
spot, the grating and " ping "
of the catswhisker being distinctly
audible. Also, when he lifts the
catswhisker my reception improves
about zo per cent. Also when he
oscillates the noise is diabolical !
I may. mention that both these
aerials are parallel to and higher
than mine. The only remedy, it
appears, is to approach them, unless
this letter happens to catch their
eye, in which case, to spare their
blushes, I will ask you to be good
enough not to publish my address.

Yours truly,
W. T. BARTHOLOMEW.

A few recent articles in " Wireless Weekly."
Why not order

How Every Crystal User may
become a Valve Expert.

By E. RED2ATH.
Faithful Reproduction by Broad-

cast.
By Capt. P. P. ECKERSLEY.

The " Tuned Cathode " Circuit
Explained.

The " D -Coil " Receiver for High
Frequency Amplification.

How to Obtain Lett.d Signals.
By Capt H. J. ROUND.

it regularly ?
A Single Valve Amplifier for

Dull Emitters.
By PERCY W. HARRIS.

The Fascination of Continental
Reception.

Receiving Chelmsford without
Interference.

By G. P. KENDALL, B.Sc.

Simple Wireless Recording.
By PERCY W. HARRIS.
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Making a Crystal Oscillate
AN INTERESTING NEW LINE OF RESEARCH 4,+++ ++ff++++++++++++++++4 +++++++++++++++++4++++++

 ONSIDERABLE interest has
been aroused by the
announcement in Wireless

Weekly of successful continuous
wave reception by Mr. John Scot-.
Taggart, with an oscillating crystal,
and a brief outline of the circuit
and methods employed will doubt-
less be acceptable.

With the circuit shown in Fig. it,
low -frequency oscillation is fairly
easily obtained, but on attempting

1.-The circui: used (or pro-
ducing oscillations.

to produce radio frequency oscilla-
tions by the substitution of correct
values of inductance and capacity,
the crystal shows more reluctance
to oscillate. The Fig. 1 circuit
may be used for testing crystals,
and should be experimented with
before attempting actual C.W.
reception. D is the crystal os-
cillator, R, is a resistance varying
between 600 and 2,000 ohms
(a post office resistance box which
has a still larger variation of resist-
ance is quite suitable here), while
the battery B,, the negative ter-
minal of which is connected to the
steel contact of the oscillator,
is an ordinary high-tension battery,
having as many tappings as pos-
sible. The value of the condenser
C may lie between 0.2 and 0.5 fa',
and the inductance L is a No.
1,250 plug in coil, although results
have been obtained with a much
smaller obit To test for low
frequency oscillation, telephones
are connected across L.

Adjusting the Crystal Contact

A number of zincite crystals
should be tried, using a steel or
carbon contact, as this combination

has proved to be the most efficient,
galena crystals, being practically
useless. Different specimens of
zincite will be found to give quite
different results, and probably one
of three.or four tried will be found
suitable for the purpose required.
A gramophone needle will serve
as the steel contact. Adjusting
the contact on the crystal is a very
difficult operation, entailing care
and patience. While the adjust-
ment is being carried out, the
other coreponents are best left
alone, about zo volts being taken
from the high - tension battery.
Having obtained an audible note
in the telephones, an attempt may
be made - to strengthen it by
variation of R2 and B,, but as
the .note is usually rather un-
certain, it may be lost altogether.
It is possible, however, to obtain a
quite . steady note, and at good
strength.

Continuous Wave Reception

Fig. 2 shows the circuit used for
continuous wave reception. It will
be seen that the right-hand portion
of the circuit is an ordinary crystal
receiving circuit, the capacity of
the variable condenser C, being
0.001 D, is an ordinary
galena type crystal detector. The
values of L1 and L2, which are
variably coupled, will r.aturally
depend upon the wavelength to be
received, but L, will always be a
fairly large coil. Z , and Z, are
radio -chokes, and may conveniently
be No. 1,250 plug in coils.
Smaller coils may often be sub-
stituted, however, and they may
sometimes be entirely dispensed

with. R, is a, 300 or 400 ohm
potentiometer connected across 3
or 4 volts of the battery B1 for
fine control, and R2 is a resistance
of 800 ohms. C2 is a o.00l vari-
able condenser, and for C1, in
parallel with C2, capacities between
0.001 and 0.005 should be tried.

Operating the Circuit.

Telephones should be connected
across L1 to test 'the circuit first for
low -frequency oscillation, C1 having
in this case a capacity of about.
0.25µF. Having obtained a steady
note, the telephones should be
connected where shown in the
diagram, and one of the indicated
capacities inserted for C,. Now by
tuning on the condensers C2 and
C., and trying different capacities
for C1, it should be possible to
pick up a continuous wave Morse
signal, the note being varied by
adjustment of C2, this of course
providing correct sizes of coils are
being used. Failure to receive the
desired signals may be due to the
oscillator crystal setting having
become useless. This latter is the
chief difficulty experienced in
operating the circuit, for after
spending a long time adjusting the
crystal, it may immediately cease
to oscillate on changing a value in
the circuit.

As an experiment the reception
of continuous wave telegraphy by
means of an oscillating crystal is
decidedly interesting, but the fact
that it is a very unstable device
appears to rule out the possibility
of its competing with the three
electrode valve.

Fig 2.-The actual circuit employed in the experiments.
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ir VERY month, without an ex-
ception, for over a year I have
designed and described a new

wireless set in- these pages, quite
apart from a dozen or more
similar sets in our companion
journal, Wire -Tess Il'ezkly. This
month, for the purpose of. in-
troducing a little variety, I am
giving, with same diffidence, a de-
scription- of the processes involved
in the design of a wireless set, in
the hope that here and there the
reader may find some little hint or
tip which may prove useful. Seeing,
too, that writers can describe best
those things with which they are
most intimately acquainted, I hope
I shall be pardoned for dealing
exclusively with my own work.

The Origin of a Design
How does a design come into

being ? It is very difficult to say
just where it will start. Quite -pos-
sibly the idea may germinate in a
discussion with Mr. Scott -Taggart
and the Editorial: Staff, or in con-
versations. as to the relative' merits
of different arrangements. Again,
new theories may be put forward
and each of us may work them out
in his own way. Some new line
of research, or the publication
of the description of some theore-
tical work, may suggest a new

practical application. Thus in
the beginning the scheme exists
as a -nebulous idea.

For my own part the idea gener-
ally begins to take practical shape
in thcse odd moments when the
mind iS not particularly occupied,
such as while shaving or in the
train. In such, cases a loose-leaf
note -book in my hip pocket is useful,
and a rough sketch of the circuit
may be jotted down for more
convenient consideration. As soon
as possible after this I choose a
quiet evening and it down at the
study desk intent on turning the
rough idea into a practical design.

The desk itself is the first of
several labour-saving devices used
in the production of an article.
It is really a business desk with a
plain polished top and drawers on
each side. The two right - hand
drawers contain, respectively, card
indexes with tabulated data and
a vertical file with a quantity of
useful material duly classified in
folders. On the left-hand side of
the desk are drawers containing
squared and plain paper,note-books,
etc., while the centre drawer is
given up to drawing, and measuring
instruments.

Gradually the design takes shape
on successive sheets of foolscap
paper, until a stage; is reached when

!

j
one begins to consider the actual
dimensions and practical lay -out.
For this large- sheets of squared
paper are used, so that a full-sized
rough drawing may be prepared.
The next step is to collect together
sundry component parts, which
are tried . in various relative
positions so as to fulfil the
threefold purpose of efficiency,
compactness and symmetry. In
practically all cases I endeavour
so to design a set that all of the
components shall be supported
upon a single panel, and frequently
substitutions of parts have to be
made in order to arrive at the
best arrangements.

New Circuits
If the circuit itself has particular

novel features, the component parts
are now temporarily wired up on
the test table to get some idea of
how the arrangement will work
out in practice. In circuits utilising
high -frequency amplification, and
particularly in reflex circuits, actual
connections to transformers (which
wire shall go to I.P., 0.P., etc.)
and other considerations are very
important. A trial on the test
table establishes the best general
connections- here, although it is not
wise to place too much reliance
upon results obtained with loosely
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distributed parts. When, for
general purposes, the best con-
nections are established in this way,
the components are reassembled on
the squared paper and their sizes
roughly indicated, together with
the positions of terminals.

Design of Wiring
The component parts can now

be laid aside until the wiring has
been worked out. This is prob-
ably more intricate work than
the average beginner realises, as
the actual disposition of wires
is very important. First of all
the components are joined up on
paper without regard to the dis-
position of the various wires.

Marking out.

When preliminary rough drawings
have been made the wiring can be
greatly simplified by further study.
Readers who find wiring diagrams
easy to follow and the actual
wiring simple are liable to over-
look the fact that simplicity is
often gained only after much
experiment. Dozens of sketches
may be prepared at this stage
before a satisfactory design is
obtained. Even now we cannot
say that finality of wiring is
reached, for subsequent workshop
practice will perhaps indicate
modifications.

In the Workshop
We have now reached a stage

when the set really begins to take
practical form, and the design must
now be continued in the workshop.
Here is available a large bench
carrying at one end the tool rack
and at the other a vice, while along
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Trimming panel edges.

small steel rule or two, a micro-
meter gauge, dividers arid other
measuring instruments. The third
box is given up to specirl lay ge
drills, count -rsink bits, expEndng
bits and so forth, while -near at
hand is a nest of drills of all Morse
numbers from o to 6o. Other
boxes contain taps and dies for all
B.A. sizes (these are for my own
experimental work, as regular

Using a centre punch for

the back are disposed a number
of boxes. The first box, nearest
to hand, contains centre punches,
scribers, screw -drivers and other
small tools. while the next holds a

marking the drilling positions.

readers know that none of rrt,
designs contain tapped holes),
copper foil, graded mica of two
mils thickness (for fixed condensers),
and other sundries. The remaining
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Final soldering of "Transctlantic V."
requisite tools for wireless work,
such as hacksaws, fretsaws, small
and large hammers and S3 forth,
are conveniently disposed to hand,
while a space at the back of the
bench is taken up by a special box
containing small compartments for
metal screws, nuts, washers, etc.,
sorted into various B.A. sizes.

Component parts are kept in
cupboards and drawers in the
study, but raw material, such as
sheet ebonite, brass rods, etc., is
stored in the workshop. There is
also to hand a Drummcnd 4 in.
screw- cutting lathe, a drilling
machine, carborundum wheel, etc.,
for special work. These are not
used in the manufacture of

Valve and other

MODERN WIRELESS sets, as it is
considered that they are not
generally available to the average

testing equipment.

experimenter. Only those tools
are used which the average reader
is likely to find at hand.
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The first step in the workshop is
to select from the ebonite stock
a piece of- a suitable size from
which can be cut the panel required
(unless, of course, the set is to be
made up on a wooden panel,
when k -in. mahogany is used).
On the rough sheet the actual
d.mensions of the panel are
scratched out with a scriber and
the panel cut by means of a hack-
saw kept for the purpose. Occasion-
ally panels are purchased cut to
size, and now that manufacturers
are introducing ready -cut and
finished panels, I shall probably
be doing less panel cutting myself.

At work on the lathe.

The actual cutting up and finishing
of a panel takes a considerable
proportion of the time needed An
making a set, and I am glad to
welcome ready -cut panels on the
British market.

The next step is to trim the edges
of the ebonite in a vice with pro-
tecting pieces to prevent injuring
the surface, filing the edges first
with a rough and then with a
smooth file, and finally finishing off
with emery cloth slipped over a
wooden block. Following this, the
positions of the various holes are
marked out and the panel drilled.
It should be noted that the surface
skin is not yet removed from the
panel. I recommend that the
panel should be marked out with
a scriber and steel rule and all
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drilling done before the surface
skin is removed. If this pro-
cedure is followed, there is far less
likelihood of marking the finished
surface of the panel. Lately I have
been making increased use of
ebonite which is guaranteed free
from surface leakage. Unless the
ebonite is so guaranteed, it is
essential to remove the surface
skin.

The only satisfactory way to
drill a panel is to mark with inter-
secting lines the position where the
drill -hole is to be made and then to
take a centre punch and give it a
slight tap with a hammer, making
a small depression in the ebonite.
The drill point will now rest in this
depression and will- enable you to
drill exactly where you want. If
you attempt to drill a hole without
such a' depreSsion, there are ten

Dictating the article to the
Dictaphone.

chances to one that the drill will
enter the panel in a point not
exactly where you designed it to go,
and the general symmetrical lay -out
may be spoiled. If, in addition,
the holes have to be made to take
parts of a definite size, you may
possibly find that the components
will not fit.

The holes are now countersunk
to take the countersunk screw -
heads, and the various component
parts mounted in position. Some-
times, if the set is of a new design,
the parts may be quite roughly
wired up to see whether there is
much interaction between them.
Some readers may wonder why I
go to the extent of completely
drilling the panel and mounting
the parts before testing out in this
way. The answer is that it is
quite impossible to judge what
the results will be until you have
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actually mounted the components
on the panel you are to use. In
any case, before wiring is com-
menced, whether for rough or
finished wiring, the various parts
to be soldered are rubbed with a
smooth file so as to expose a
bright surface. Ths soldering
equipment consists oft an electric
soldering iron, the flexible lead
from which is plugged into a, power
point in a convenient spot, a tin
of fluxite, and a tin lid containing
a mixture of solder and flux. The
electric soldering iron takes only
a minute or two to heat up, and is,
of bourse, kept clean "and ready
tinned. A tiny touch Of fluxite
on every point precedes the tinning
of the point, and then with the aid
of pliers, square: section wire is
bent to the best shape.. The rest
of the wiring follows up the method

Final tests on

I have so. frequently described in
previous constructional articles.

Re -Wiring
Almost invariably the wiring

will be drastically altered once it
has been done, for only in finished
wiring can you judge the relative
position of leads. As soon as the
set appears to be satisfactorily
wired, it is taken back to the study.

Preliminary Tests
One large table here is specially

devoted to work such as this. It
has immediately available leads
from high - tension batteries of
various voltages, accumulators, and
grid - biasing batteries, together
with leads from aerial and earth.
The set, it must be remembered,
at this stage has no box or cabinet
and must be suitably supported
and connected up. Practical
experience with many sets is
sufficient to indicate whether it is
generally woriing satisfactorily,
although in a number of cases it
has to be faken back for some
alteration to be made or some
component changed.- As soon as
the set appears to be functioning
properly, in these preliminary tests,
it is carefully tried out on the
various B.B.C. and other stations,
and notes made of its behaviour.
Sometimes, as a result of these
preliminary tests, the set is entirely
re -designed and built up in a
different manner.

Component Tests
So far, you will notice, I have

omitted any reference to tests of
separate components. Such tests
cannot be said to come within
the general design of a set, but
nevertheless much has to be done
in testing and experimenting with
various parts. Accurately tali.

"Transatlantic V."

brated apparatus is available for
testing such things as the maxima
and minima of condensers (some
manufacturers of variable con-
densers have very elastic consciences
when stating the capacity claimed).

If the new receiver survives the
first tests it is necessary to procure
a cabinet. Personally I rather
enjoy cabinet work and make a
number of my own boxes, bu4-
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generally readers prefer to buy a
ready - made cabinet; finding car.:
pentry too uninteresting. A cer-
tain number of sets, therefore, are
made up in bought cabinets, which
are generally ordered when the
panel size has been decided. At
times these -can be purchased
ready made. With the intro-
duction of -standard -panel sizes, of
course; there will be a corresponding
increase -in standardisation of
cabinets. - '

Final tests are carried out with
practically all of the existing makes
of valves '(both dull and bright
emitters). and _with different makes
of plug-in coils; if this form of
tuning :induetance is used. Actual
tests on the aerial occupy several
evenings; for it is always dangerous
to draW conclusions from one even-
ing's results only. During the final
tests accurate measurements of
total filament current, plate current,
best grid voltage for amplifying

'valves, potentiometer adjustments,
and so forth, are carried out under
full practical working conditions,
and finally the set is considered
ready for description in MODERN
WIRELESS. The preparation of the
article takes place at the desk
where the deSign originated. In
actual practice it is entirely dictated
to the Dictaphone with the actual
set at hand, together with the test
figures which have been prepared
during the preliminary and final
tests. In this way one has to draw
on the memory for nothing. The
actual set is there, test figures are
nmediately available, and as the

set is, so to speak, " hot from the
workshop," all salient points and
matters of possible difficulty are
quite obvious at the time. A final
dusting of the panel with a dusting
brush, a rub over the cabinet with
a polishing cloth, and the set is
ready to take to Devereux Court,
where the chief draughtsman and
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his staff are awaiting its arrival.
With the set in front of them, the
working drawings are prepared,
while the typist is transcribing
from the reproducing Dictaphone.
Corrected manuscript is sent to
the printer, drawings are handed
to the process engravers, and in
due course the proof sheets are
ready. These, together with the
diagrams, are triple -checked by
members of the Editorial Staff,
while the full-sized wiring diagram
is despatched to the makers of blue
prints. Within a week or so
MODERN WIRELESS appears on the
bookstall3 and you will find a new
" how to make " article.

Meanwhile a lone passenger may
be seen in the corner of a carriage
on the " Wimbledon non-stop "
District train describing hierogly-
phics with a pencil on a sheet
of his loose - leaf pocket - book.
Next month's design is well on
the way I

PHOTOGRAPHIC RECORDING

The recording of wireless signals at high speeds is one of the prob!ems of long-distance commercial
wireless work. This photograph shows the photographic recording apparatus in use at a great FrencA

wireless station.
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+
A Three -Slide -Tuner ++

Crystal Set
Although the slider type of tuner is very
little used to -day, it is still a most

interesting device for the beginner.

+++++++++++++++++++++++++++++++++++++

FOR crystal reception a simple
form of inductance to use is
that which takes the form of a

solenoid, tuning being effected by
means of a slider or sliders. By this
means greater selectivity is obtain-
able than with a single coil, or vario-
meter, as,, when two sliders, one
for aerial and one for earth, are
used, the effect is obtained of
having two tuned circuits coupled
closely together. An additional
refinement is added by having
another slider connected to the
crystal detector, instead of the
latter being connected directly
to the aerial end of the -Coil. :This
will be better understood, by re-
ference to the circuit, diagram
Fig. 1. The aerial lead - is
joined directly to the slider S1
while the earth is connected to
the slider S3. One tag of the
telephone receivers TEL is joined
to the lower .end of the inductance
coil L1, the other being connected
to the eat -whisker of the crystal
detector D, while the crystal cup
is joined to the slider S2. The tuned
circuits are then (a) aerial, slider
S coil, slider Sy, earth ; and (b)
slider S2, coil, this circuit being
completed through the receivers

Fig. 1.-Showing the circuit of the
receiver.

and crystal detector. These two
circuits are tightly coupled to-
gether, and thus the best signal
strength is obtained, while the
effect of having coupled circuits
is valuable where interference is
experienced.

The Longer Wave
Provision is made in this set,

a photograph of which is seen in
Fig. 4, for reception of programmes
transmitted by the long -wave
broadcasting station. The induct-

S2

Si
is TURNS

S3

E
'Fig. 2.-Showing how a
aperiodic aerial coupling

used.

form of
may be

ance coil incorporated in the set
is quite large enough, with the
small condenser provided, to tune
to the wavelength of this station.
By a movement of, the sliders,
therefore, the constructor of this
crystal receiver will be able to
change from the programme of
his local station to that of the
high -power one, always provided,
of course, that he is within crystal
range of the latter station.

Other very interesting circuits
may be obtained on this set by
making one or two very slight
alterations to the wiring.

An idea of the size of the finished set
may be gathered from this photograph.

Aperiodic Aerial Circuit
The slider S.1 is brought near to

Sy, with the earth slider S, near
the lower end of the coil, so as to
include about ro turns or so of
the coil. This may be left constant,
and tuning effected by variation
of the position of the slider 52.
This circuit, which is shown in the
diagram Fig. 2, will give a fair
degree of selectivity with great
ease of tuning, as it is practically
equivalent to a coupled circuit.

A Simple Circuit
_

An even simpler circuit may be
obtained by joining the sliders
S,, and Sy together, S, being left
at the extreme left-hand end of the
coil. The slider S, is left in position
at the extreme right-hand end
of the coil, and tuning is carried
qut by varying the position of S,.
This gives an exceedingly simple
set, but will not be found very
selective. The turns of the coil not
in use are short-circuited, thereby
eliminating a certain amount of
dead-end loss. The connection
between the sliders S, and S, is
most easily accomplished by joining

E

Fig. 3.-A simple circuit which may
be tried by joining the sliders S, and

S1 together.

241



MODERN WIRELESS

Fig. 4.-The completed crystal receiver.

terminal A to the crystal cup. A
diagram of this circuit is seen in
Fig. 3.

Parts Required
The parts required are listed

below, and will be found inex-
pensive to buy, but do not buy
shoddy material because it is
cheaper. The best always pays
in the end.

Wooden base, zo in. by 15 in.
by in.

2 pieces of wood, a in. thick,
shaped as shown in Fig. 6, to
support the coil.

Cardboard tube, 12 in. long,
34 in. diameter.

Quantity of No. 22 S.W,G.
enamelled wire (about z lb. will be
required).

3 brass rods, 13 in. long, 4 in.
square, with sliders.

crystal detector (Burndept,
Ltd.).

I 0.0003 FF condenser, plug-in
type (Peto-Scott Co.).

2 valve legs, into which the
condenser plugs.

4 terminals.
About i yard of Systoflex sleev-

ing.

Winding the Coil
The cardboard tube should fir t

of all " be thoroughly baked to
drive out any moisture it may
contain. About in. from each
end make two holes with a small
drill or a large. needle. Commence
winding by threading the beginning
of the wire in through one hole
and out through the other, leaving
about r ft. of wire free for con-
necting up afterwards. The
coil may now be easily wound

/0

Fig. 5.-A combined drilling and wiring diagram.
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by rotating the cardboard tube in
the band and feeding the wire
into position, keeping an even
tension on the feed wire in order.
that an even winding may result.
A little patience is all that is
necessary; -and a good, workman-
like- coil will be  produced. The'
end of the winding is secured in:
the same manner as the commence-
ment, by threading through the.
two holeS, leaving, in this case, .
no free length of wire.

The coil may now be laid aside
while the supports and base are
prepai-ed-. The diagram, " Fig. 6,
shows ;the shape and size of the
supports, which are cut from
wood 4 in. in thickness. A small
piece of 4 in. wood, I in. wide,
is secured, as shown, to each sup-.
port, to which the cardboard tub -

Fig. 6.-Showing the shape and size
of the coil supports.

is fixed. The base may be prepared
from 4 in. thick wood, and has the
holes drilled in it as shown in
Fig. 5, which is a plan view looking
down on to the top of the base-
board ; the wiring is seen dotted ;
thus the diagram acts as a com-
bined drilling and wiring figure.
The chamfered edge of the base-
board may present some difficulty
to the constructor, and may, of
course, be omitted, the edges of
the board being merely rounded
off slightly. The coil cheeks or -
supports are then secured to the
cardboard tube, upon which the
coil is wound, by means of two
wood screws in each end, a washer
being placed under the head of
the screw to prevent damage to
the cardboard. Having mounted
up the coil in this way, place it
in position upon the base with the
free end of the winding to the
right of the base, and mark round
the edges of the supporting pieces
with a pencil. Now remove the
coil, and note that the screw holes
in the base are not too close tothe
edge of the supporting pieces.
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Fig. 7.-Another view of the set, showing the positions of the sliders.

This being confirmed,. the supports
are fixed to the base by two wood
screws, about I in. long, in each
end, the screws being passed through
the base from underneath. Two
strips of wood about in. thick
by about r in. wide are tacked
underneath the base board, in order
to give a clearance to the wiring,
terminals, etc., which are under
the board.

The crystal detector, terminals
and the two sockets for the con-
denser are then mounted up, and
the various points joined. The
free end of the coil winding, which
was left over, is covered with a
length of Systoflex tubing, and is
passed through the panel and
joined to the right-hand telephone
terminal, the left-hand terminal
of the telephones being joined to
the cat -whisker of the crystal
detector.

The three sliders may now be
placed in position, as seen in the
photograph, and secured by wood
screws about k in. long. The
slider on the top of the coil, marked
A, is joined by a piece of wire
covered with Systoflex to the
terminal marked A on the extreme
left of the set, and also to the lef L -
hand socket of the condenser.
The middle slider, marked DET,
is connected in the same manner
to the crystal cup, while the third
slider, marked E, is joined to the
remaining terminal and socket.
The wires from the sliders pass
through holes in the base close
to' the left-hand coil support, this
being the end remote from that
of the coil which is joined to the
telephones.

Testing the Set
When completed, the receiver

may be tried out. Join up the
aerial to the left-hand terminal,
and the earth to that immediately
to its right. The telephone re-
ceivers are connected to the two
right-hand terminals.

"

For the shorter broadcast wave-
lengths the fixed condenser may
be removed from its socket. Move
each slider up and down the coil
"several times in order to free the
wire, of enamel along their tracks,
finishing, off, if necessary, with a
penknife or a small piece of emery
cloth.

To commence testing, set the
" earth " slider E at the right-
hand end of the coil, and, keeping
the PET slider above the aerial
slider, tune on the latter until
signals are heard. Slight adjust-
ment of each may result in in-
creased signal strength, and a
final touch should be given to the
crystal detector.

Results Obtained
Using this receiver at about

twelve miles froth - 2LO, signals
were so strong in the telephones
that slight detuning was necessary
in order that discomfort should
be avoided. The test transmissions
from 5XX were received at very
good strength, the distance being
about 36 miles.

The September Double
Number of " Modern
Wireless " will be the
Finest Constructional

Issue yet publishe I

111:11I 41,1 109 :+1 0111:21 :11 17): ICS 411,

0:1

Et:f1 The Puriflex.
"Amazing Purity."

17.1. 51:11 <111, 101 :.1 1.1:1 M:111 0:11 11: MI:M edit

To the Editor of MODER,WIRELLSS.
-Sin;-,-Congratulations on having

evoiyed the ideal loud -speaker set,
Before we read of this excellent cir-
cuit we were always dissatisfied with
the quality cf ' our loud -speaker
reception. `Now we seem to be
actually present in the .theatre or
opera house, -So -faithfully is every
word and note reproduced.

- With such.. set there can be
no possible chance of distortion,
such as is often present when L.F.
transformers are used. There will
be many wireless enthusiasts who
,will take. their " Puriflex" away
with them this summer to astonish
their friends with its amazing
purity. There will be no more
complaints of So-and-So's wireless
gramophone ! As you- say, it is just
the set fOr out-of-door use on a
motor or caravan.

It is even better than the well-
known " All Concert " receiver,
abciut which I wrote to you a short
time ago.

Yours truly,
G. J. MARCUS.

Sutton, Surrey.

O.:. 4. 4. .7.

en . "Cowper" Sets
and Sharp Tuning.

lee

O 4`<":4"::00":`:":604000
To the Editor MODERN WIRELESS.

SIR,-I have constructed the
Auto -transformer crystal receiver
which you described in No. 6 of
MODERN WIRELESS, and also the
Neutrodyne Dual Set in No. 7.
I feel that thanks and a report are
due to you.

The crystal set is by far the best
. of many I have tried. It received
Manchester (40 miles away) on
an indoor aerial.

For the dual circuit I used a
Wecovalve and zincite-bornite de-
tector, otherwise it is according to
your specification. I get Manr-
chester on the indoor aerial quite
strongly enough for three pairs of
telephones and the reception is
distortionless. On 'certain nightS
I get Bournemouth and London
direct, and am able to tune Man'
chester out, which latter is a
difficult thing to do here.

I am exceedingly pleased with
both receivers and thank yo
heartily.

Yours truly,
G. R. HILL.

Liverpool.
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Some Frame -

Aerial Circuits
By A. D. COWPER, M.Sc.,

Staff Editor.

WHILST it is always ad-
visable to use the best
possible aerial that can be

erected under the particular cir-
cumstances, there are occasions
when a frame -aerial is actually the
best available, as in the case of
really portable sets, and for those

FRAME APP/41

1

0.000/

/ OOOD7

YF

CENTRE

a model of how such pieces of in-
vestigation should be done, to have
any scientific value. These authors
found, by means of actual measure-
ment of signal -voltage, a very
decided increase in efficiency by
using a middle tapping in the frame -
aerial for connection to the valve

REI/VAR77 REACT/0A

0007,,F

7-3 rfters USUAL NO
D' remts NP ze s we.

Fig. 1.-A straight frame aeridl circuit : Transmitter type.

whose accommodation is greatly
limited.

The limited power available with
a small in -door frame -aerial, even
for local broadcast reception, in-
volves the use of a sensitive
circuit, with extremely finely
controlled reaction ; and if possible
the dual amplification principle,
so that a stage of H.F. ampli-
fication is possible before detection.
The time has passed when we
were glibly told that six valves
were necessary for successful frame -
aerial reception, it has been shown
in innumerable cases that, given
a fairly favourable environment
and efficient apparatus, at least
two of the broadcast stations
should be readable on a two -foot
frame with one valve.

The circuits described here were
inspired by an exceedingly in-
teresting account in a contemporary
by Messrs. Medlam and Schwald of
the effect of using a- tapping -point
for " earth " connection in a frame -
aerial circuit-with quantitative
measurements, a paper which was

RADIO

ante

filament ; and that then the tuning
could be done by a single condenser
right across the whole inductance,
after the style of certain trans-
mitter circuits. After the experi-
mental work, the results of which
are given here, was finished, an
article 'appeared in the same con-
temporary by Mr. Reyner, showing
the use of the Reinartz type of re-
action with a frame -aerial, in
straight and dual circuits, but with
a separate reaction -coil coupled
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magnetically with a small coil in
series with the actual frame. The
writer's aim was to use the principle
of the tapped aerial, after Messrs.
Medlam and Schwald's circuit, but
applying Reinartz reaction to the
circuit by using the free half of the
frame as a Reinartz reaction coil :
getting back, in fact, to a trans-
mitting circuit of well-known type,
but using the whole inductance for
the frame -aerial itself.

Fig. r indicates the circuit re-
sulting, which is undoubtedly the
most powerful and easiest -con-
trolled single -valve straight circuit
with which the writer has experi-
mented. Transmitters will recog-
nise the close resemblance to a
simple C.W, transmitting circuit.
As this mode of connection has the
effect of minimising casual capaci-
ties, an exceedingly small tuning
condenser across the frame will
cover a large range of wave -length.
A low -minimum .000r iiF (such as
the Jackson Bros. old type with
ebonite end -pieces) will cover the
whole broadcast belt with a frame
aerial 2 ft. square with about
25 turns of No. 20 or 22 spaced
at r/4 in., and with a centre
tapping for the filament connection.
The tapping -point need not be
exactly at the centre ; there is no
particular advantage in placing it
much to one side or the other of the
centre. On account of the power-
ful reaction -effect given by this
type of circuit the controlling
Reinartz reaction -condenser must

Fig. 2.-A dual circuit with two radio -chokes
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Fig. 3.-An alternative to Fig. 2, eliminating one of the radio -chokes.

be very small and of extremely low
minimum capacity.. Even some
three -plate " vernier " condensers,
especially some with metal end-
plates and small insulating bushes,
have so high a minimum capacity
that the circuit will oscillate hope-
lessly with them. With a liberal
valve, a two -plate condenser made
up with the usual plates and
spindle, with ample clearance, will
often suffice.

With this circuit, an R valve and
moderate H.T. supply, the local
station is read at a dozen miles at
comfortable phone strength. Hand
capacity effects are marked, of
course, so that long tuning handles
are called for ; and the frame
aerial should be mounted well away
from the experimenter, as otherwise
his movements in its proximity
will interfere with the tuning.
The reaction -control is wonderfully
smooth. Stations at zoo miles, as
well as local zo-watters, can be
read in a favourable location.
The radio -choke is the customary
coil of about 200-300 turns of any
convenient size and build, but of
fairly low distributed capacity.

Developing this into a dual
circuit, of the general type already
described by the writer for an
Ultraudion circuit, we get Fig. 2.
As there is plenty of power avail-
able now, and stability is all

aRNRONOMV

Miff AERIAL
OF MANY TURNS

important, the writer prefers to use
the reliable and trouble -proof car-
borundum crystal, without poten-
tiometer. With a Pye No. I L.F.
transforiner, which operates ex-
ceedingly well in such circuits and
gives an unusually high step-up
effect, the connections should be.
made as shown, the crystal being
next to the Q.P. and the contact
spring (the writer uses a plain
piece of tinned iron : " tin ") next
to the reaction -condenser end of the
frame. As the transformer has an
H.F. potential relative to earth,
it should be well insulated ; the
connection via a grid -bias cell being
taken to the lowest point of the
L.T. through a radio -choke of the
same type as that used in the plate -
circuit. This can be avoided by
making the slight modification in-
dicated. in Fig. 3-which suggests
dimly certain American dual cir-
cuit arrangements. Both of these
give most excellent reception of
local broadcasting in an outer
suburb, with careful tuning, and
are easily controlled. Distant
stations can be read at comfortable
strength, searching in the dual
arrangement being .unusually easy.

Loud -speaker reception in the
vicinity of the local station is given
by No. 4, where a stage of power
amplification is provided, with
extra H.T. and proper grid -bias on

Ff/tV/MAY

-PLAT!

COO BIAS

Fig. 4.-A two -valve circuit, dual amplification and power amplification,
for loud speaker.

each valve. The connections are
indicated for the Pye No. r first
stage transformer, and the second -
stage for the R.I. or those similarly
marked. It would be well to try the
effect of "ringing the changes " on
these connections with other makes
of transformers. As different grid -
bias will be needed on the two
valves, the No. 2 circuit is used for
the first valve. As indicated, ex-
cellent loud -speaking is reached
with this circuit up to a dozen miles,
using a good R valve and an L.S. or
small power valve, and 100-300
volts H.T. on the plate of the
second valve.

The same general principle has
been applied by the writer to an
Armstrong single -valve super or
" flivver " circuit with admirab!e
results. Tuning for wave -length
was fine, but the range for a par-
ticular frame -aerial without vari-
able tappings was unusually great,
while signal -strength was satit-
factory on a very small frame,
several of the distant B.B.C.
stations being easily readable under
favourable circumstances ; and
longer wave telephony was picked
up clearly on the third harmonic.

The Three -Valve Dual

To the Editor of MODERN WIREI.ESS.
SIR,-Just four weeks ago a

friend of mine accidently left a
copy of MODERN WIRELESS On my
room table ; it was the April
issue. Being an ex -operator I
picked the book up not a little
critically, and I became interested
in the 3 -valve Dual Set. After a
little consideration I decided to
try it.

Well, I wish you to accept my
congratulations. The performance
is excellent. All stations come in
first-class, except Cardiff, and this
is subject to fading.

Paris and. Brussels give strength
nearly equal to Manchester.

I have placed an order with my
newsagent for a copy of your very
interesting magazine. - Yours
sincerely,

Leeds. J. E. GOODWIN.

Do not miss the
SPECIAL AUTUMN
DOUBLE NUMBER

of

MODERN WIRELESS
To be published

1st SEPTEMBER

245



MODERN. WIRELESS

FLEET STREET has earned the
traditional title of " The
Street of Adventure." One

of the shortest streets in London,
stretching only from Ludgate Circus
to the Royal Courts of Justice,
th's thoroughfare has witnessed
the rise and fall of many great
newspaper houses and publishers.
Unimpressive as are nearly all the
buildings, nevertheless fortunes
have been made --and lost-in
these precincts.

At the extreme end of Fleet
Street stand the chambers of the
leading counsel of the day. Directly
opposite the Law Courts a passage,
bearing the name of Devereux
Court, leads into the heart of the
legal world.
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The buildings in this quarter
are hundreds of years old, and
there are an old-world charm and
an air of romance which relieve the
severity of the architecture.

In these parts the Knights-
Templars of old had their head-:
quarters, and many a Crusade to
the Holy Land was launched from
this quarter. Students of the law,
however, soon began to congregate
around what is now known as the
Temple, and to -day practically the
whole area is occupied by the
dingy chambers of barristers and
judges of the High Court.

In this atmosphere of law,
exactitude and responsibility, we
find the House of Radio Press.
From a publishing point of view.
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del circuito
lindrica er

Hvorledes jeg opfandt Audionen.
Af Dr. Lee de Forest

,Wireless Weekly'

Denne overordentlIg Interessante Ar-
Mel ore OptIndelsen og den [erste Uri-
torelse at den moderns Audion-Lempe
er iskrevet et den store Op finder set,
og vii bliss Mat ,ped Interesse et sore
Lsesers.

By

ERNEST R. GILBERT
Some intimate details of the work
and development of Radio Press,
Limited, in which all supporters of
R.P .publications will be interested.
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Devereux Court was a happy choice
The building occupied by Radio
Press, Limited, is ideally situated
with regard to the great wholesale
and distributing houses which
supply bookstalls, newsagents and
booksellers throughout the King-
dom. Where time is so essential,
a convenient location is vital,
and here the various printing
works which produce the various
publications, as well as the whole-
sale distributing centres, are all
within a very short radius.

The Radio Press have declared
that they are the largest wireless
publishers in the world, and no
denial of this has been, or will be,
forthcoming. I remember when
their first activities commenced
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A few indications of the foreign influence of "Wireless Weekly" and "Modern Wireless,"

246



August, 1924

only .two and a half years ago,
anti I have watched with interest,
not unmingled with wonder, the
ever widening influence of this
concern. Radio Press are the pro-
prietors and publishers of this
magazine, MODERN WIRELESS, and
of the equally successful paper,
WIRELESS WEEKLY, and of a
large number of non -periodical
publications, including books, En-
velopes, etc. .

I have had the privilege of an
examination into the extra-
ordinarily large amount of business
carried on by Radio Press, not only
in this country but
in all parts of the
world, and familiar
as I was with the
outward influence of
their publications, I
had not hitherto
appreciated the
magnitude . of the
operations carried
out by this company.

Sooner or later
every single listener
and experimenter in
the country comes
under the influence
of the Radio Press.
When he first be-
comes interested the
wireless enthusiast in
embryo probably
picks up the first of
the Radio Press
series of handbooks.
A quarter of a mil-
lion are known by the
publishers through
their sales -figures to
have started the
wireless ladder by
mounting the first
step of the Radio
Press series. Of this
number a large pro-
portion continue to
improve their know-
ledge by passing from
book to book and
then on to the period-
icals. I could not
help realising, per-
haps for the first
time, the great in-
fluence which this publishing house
exercises through its book business.
The advice on design, the advice on
apparatus, the advice on the home
constructing of sets, and the advice
on all allied matters carries weight
in every section of the country.
The words WIRELESS WEEKLY
and MODERN WIRELESS, and the
recurrent appearance of these
popular journals, produce an in-
finitely greater impression on the
mind of the outsider than that pro-
duced by hooks, Envelopes and
other non -periodical publications.

Nevertheless, the sales of these
latter publications are so great,
and so many thousands of sets are
constructed and circuits Made up
from theSe publications, that wire-
less Men, generally, whether pro-
fessional or amateur, cannot ignore
th3 unquestionable fact that the.
Radio Press influence through their
b k sales is directly exercised
over a nuinber of enthusiasts which
exceeds at least four times that. of
the combined circulations of WIRE-,
LESS WEEKLY and MODERN WIRE-
LESS, large as they are.

This places the House of Radio

John Scott -Taggart, F.Inst.P., A.M.I.E.E.,
Managing Director, Radio Press Limited.

Press in a pcsition of power and in-
fluence which cannot be approached
by any other publishing establish-
ment. There are many wireless
constructors in the country who
take no technical paper at all, but
who buy books at intervals, and
this mass of the public is reached
by the Radio Press where it is
not reached at all, or only reached
to a much smaller extent, by any
other organisation concerned with
the technically interested section
of the wireless public.

That this power and influence

MODERN WIRELESS -
have been used for the benefit of
the wireless public and the wireless
industry, in a fair and impartial
manner, can be denied by none.
The House has, in an unostenta-
tious manner, ben a leading in-
fluence in the placing of the wireless
industry on an unassailable basis.
By the closest co-operation between
publishers and responsible members
of the industry, the, manufacturer
of shoddy apparatus is being rapidly
thrust out of business. By a
rigid exclusion of doubtful adver-
tisements from the pages of its
publications the House of Radio

Press has helped,
first, its readers, and,
secondly, the indus-
try as a whole.

I have expressed
astonishment at cerc'
tam of the extremely
candid criticisms of
apparatus submitted
for test. The reports
published are some-
times startling in
their frankness, and
the publishers make
no secret of the fact
that much advertise-
ment business is lost
in doing what would
completely counter-
act the effect of any
advertisement. They
believe, and, if I may
say so, rightly, that
their prestige de-
pends upon serving
their readers, who
place great faith in
their judgment in
these matters, and
who know that they
have never yet been
let down. Frequent-
ly new products of
valued advertisers
come in for severe
criticism, and the
fearlessness and im-
partiality of the
reports, published
quite regardless of
consequences, have
become widely
known and respected.

On inquiry as to the financial
interests in the business, I was in-
formed that not a penny piece of
the capital is in, the hands of any-
one connected in any manner
whatsoever with the wireless in-
dustry. This fact, coupled with
the further fact that the Radio
Press confines itself exclusively
to- the publication of wireless
literature, may be one of the reasons
for the success of this concern.

Of the members of the staff
I need say little because they are
all well-known to readers. The
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A. D. Cowper, B.Sc. ( London), M.Sc.

G. P. Kendall, B.Sc.

Percy W. Harris.

whole business and editorial con-
trol of Radio Press is in the hands
of Mr. John Scott -Taggart,

A.M.I.E.E. When I
asked him the other day when he
first took an interest in wireless,
he said that he attended his first
lecture at the age of five, and I was
also interested to learn that the
first wireless article he wrote was
published when he was fourteen
years of age. He also edited a
"piper" at the age of nine, but the
circulation was only I fro,000th of
that of MODERN WIRELESS ; there
was, however, a profit of 21-cl. per
week !

The Radio Press has a unique
advantagein having at its head a
professional radio engineer, instead
of a plainly Tawniness organiser.
His enthusiasms for his work is
equalled by that of his staff,. and
his choke of cooi[eagnes has been
a must happy one. Each is more or

E. H. Chapman, M.A., D.Sc.

less an expert in certain branches of
the work. Each member of the
staff, however, has a very intimate
knowledge, not only of general
experimenting and constructional
work, but of the difficulties and
problems encountered by the aver-
age " radioist."

If I were asked what are the
pervading ideals in the organisation,
I would suggest that they were a
desire always to act so as to gain
the confidence of readers, to
criticise fearlessly but in a sane and
fair manner andto develop new ideas
and inventions for. the benefit of
experimenters.

Every human endeavour is made
to ensure the accuracy of the
technical contents of the publica-
tions and the absolute efficiency
of the apparatus described.

Every single set described in
any publication, I understand,
is brought to the head office and is
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R. W. Hallows, M.A.

E. Redpath.

Stanley G. Rattee, Member I.M.
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examined and tested by one or
more members of the Radio PrL
staff. Where the set is made by
an actual member of the staff,
it is usual for several other members
to try the set out at home in order
that a perfectly sound judgment
may be made of the capabilities
of the set under various conditions.
Where some new interesting set
has been produced I have fre-
quently, before publication, had
.the privilege of tes dng it out at my
own home.

Recent developments have taken
place which make it, more than
ever, easy for readers to have
the most perfect confidence in the
workability of receivers, Every
single set now described in WIRE-
LESS WEEKLY, MODERN WIRELESS,
or any of the books or other pub-
licptions of Radio Press, is on view
at No. 9, Devereux Court, and may
be inspected by any reader, who is
free to make a close examination of
the set. Special arrangements, I
understand, can be made for
arranging demonstrations. Sets
described in Envelopes are per-
manently on view, but sets de-
scribed in either of the periodicals
are returned to the authors after
three weeks.

At this address, which is only
a few yardS from the Head Office of
Radio Press, Limited, is installed
the recently formed organisation
called Radio Press Service. Depart-
ment, Limited, a subsidiary com-
pany of Radio Press, Limited,
which is engaged purely in dealing
with problems and difficulties of
readers. No service of any kind
whatsoever is given to anyone who
is not a supporter of the Radio
Press. The Service Department
will examine and report on any set
which does not give the expected

MODERN WIRELESS

At work in Radio Press Test Department.

results. In other words, the Radio
Press, through its Service Depart-
ment, guarantees the efficient
operation of every set for which
constructional details are given in
any of its publications. The
charges made are extremely
mcderate, usually averaging about
2S. 6d. per valve. These charges
are only intended to cover the
expenses involved, and no charge
whatsoever is made where the con-
structor shows that the fault is
due to the publication from which
he has constructed the set. The
service, it is hoped, will be made
to pay its way, or to suffer only a
small loss, and consequently the
charges are very much lower than
thcse which would be charged by a

commercial or professional organi.
sation in the ordinary way.

During the occasions when I
have inspected work in progress
in the Testing Department I
have inquired in what way faults
have arisen. I have found
all cases either some departure
from the design had been made, or
the trouble was found to be due
to some faulty component (fre-
quently of unknown make).

I was naturally rather interested
to hear whether any complaints
were ever received regarding ap-
paratus supplied as a result of
replying to an advertisement of an
advertiser in Radio Press pub-
lications. I was informed that in
no single case had any reader ever

One of the giant rotary presses on which "Modern Wireless" is printed.
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ordered goods from the pages of
WIRELESS WEEKLY Or MODERN
WIRELESS without receiving the
fullest satisfaction either from
the advertisers or from Radio Press,
Limited.

It is, therefore, not very sur-
prising that readers of Radio Press
publications enjoy a feeling of per-
fect security. Readers know
that the whole of the pub-
lications are planned to avoid
any duplication, the whole of the
editorial direction being centred in
one person ; discrepancies between
different books, or different period-
icals never rise, and the reader
knows that he need never go outside
the publications of the Radio Press
for any information he desires.
He has confidence in the technical
accuracy of the articles he has con-
fidence in the absolute efficiency
of every set of which details are
given, and he has every confidence
that in every case he will obtain
a thoroughly square deal when he
orders goods froth advertisers in
their publications..

Nothing sensational is allowed
to stampede the judgment of the
Radio Press. No circulation -rais-
ing stunt or sensational announce-
ment unfounded on solid facts is
allowed to interfere withthe con-
solidating and building up of
prestige and a reputation for
soundness.

That this reputation is not
confined to this country is evidenced
by the fact that WIRELESS WEEKLY
and MODERN WIRELESS are trans-
lated, in part, into seven or eight
foreign languages, and Japanese
editions are in preparation

Radio Press agencies exist in all
the principal countries of the world,
and I was informed, as a matter of
interest, that Iceland, particularly,
has a partiality for Radio Press
products. The following are a
few of the areas in which Radio
Press carries out regular business ;
China, France, Iceland, Italy, Spain,
Greece, Austria, Switzerland, Hol-
land, Sweden, Norway, British
Solomon Islands, Egypt, Australia,
New Zealand, India, Finland, Den-
mark, South Africa, Ghent, United
States of America, Singapore,
British Guiana, Tasmania, Bagh-
dad, Hungary, Portugal, Bilbao,
Faroe Islands, Dutch East Indies,
Morocco, Ceylon, Esthonia, Azores,
Java, Czechoslovakia, Mexico,
Roumania, Burma, Siam, Malta,
Japan.

It will, no doubt, be of interest
to readers to hear that the
Czechoslovakia Broadcasting Com-
pany, after a visit to this country
to study conditions, are proposing
to instruct their public in the con-
struction of wireless sets by means
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Some of Radio Press publications, showing the wide range of
subjects covered.

of the Radio Press Envelope
Series, which they consider ideal
for this purpose, in view of the
completeness and simplicity of the
instructions, which could be fol-
lowed even without understanding
the text.

A feature of the Radio Press
Service is that there never exists
in any of their publications a hint of
superiority or technical snobbish-
ness ; in spite of the fact that the
whole of the senior staff consists
of highly qualified men, there is
always only a feeling of close friend-
ship with all classes of reader.
The absolute novice, often un-
necessarily apologetic, receives the
same welcome attention and con-
sideration as the experienced ex-
perimenter.

This genuine friendship is, no
doubt, fostered by the personal
popularity of members of the staff

with readers, and although these
gentlemen are frequently only seen
by a small fraction of those who
read their articles and books,
yet this does not interfere with the
mutual bond of friendship. For
the benefit of those who are in-
terested to know more about the
authors whose articles they so fre-
quently read, I have obtained
some photographs which are re-
produced in this article.

Readers who intend sub-
mitting their technical

queries to this Journal
are referred to the article
on page 294 for details.
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Fig. 1.-The neat crrangement of the layout may be gathered
from this photograph.

THE outstanding feature of this
receiver is that whereas the
tuned _anode method of high -

frequency coupling is employed for
the. lower wavelengths, the operator
has for the higher waves of i,000
to 3,000 metres, the option of
choosing between tuned anode and
resistance capacity coupling ;,
further, in the case of the tuned
anode, reaction is applied to the
anode coil, Whereas with the resis-
tance coupling, reaction is.obtained
by. -coupling -the. reaction and aerial
coils. For wavelengths above 3,000
metres resistance capacity coupling
is used.

The method of obtaining tuned
anode coupling is unique, in that
it has not been previously suggested
in this journal, and familiar, in that
it resembles somewhat the well-
known plug-in coil method with
parallel condenser.

Actually the Sterling Anode
Reaction Unit and Adaptor are
employed, which permit the inter-
changing of three different units,
each fitted with its own reaction
coil, to cover wavelengths from
28o to 3,00 3 metres, -the tuning
of these units being made by
means of a o 0002j,oF square law
Condenser.

For the British Broadcasting
wavelengths, only one of the units
is required, thereby permitting, if
financial ability prevents further
expenditure, wavelengths above
1,000 metres to be received upon
resistance capacity- coupling:

Switching.
A glance at 'the photographs will

show a small double -pole -double
throw switch, and the purpose
served by this is to change from
tuned -anode to resistance capacity
coupling and at the same time to
bring into circuit the effective
reaction coil.

Beyond this:switching there is
little complication likely to develop
in the constructor's progress, and

A Distinctive
Two -Valve
Receiver

®a STANLEY G. RATTEE,
N O Member I.R.E., Staff Editor

111 5 A receiver for all telephony
O mim wavelengths in which either
o n tuned anode or resistance H.F.
g

o coupling may be used. The
o m
la safe method of applying re-
m§ action to the tuned anode is

also incorporated for the lower
smI wavelengths, with aerial .
o m action for the longer waves. no
is og
':'ogolomomolomolomomomomomollgogol+

since the connections are given in
both the circuit and wiring diagrams,
there should be little difficulty, if
any.

The receiver is intended to be a
permanent two -valve instrument
and no switching other than that
mentioned above is provided. The
reason for this omission is to pre-
serve as far as possible the simpli-
city of design and construction
with the precaution that no undue

Fig. 2.-A view of the receiver with valves and coils removed.
Note that with this type of coil -holder the pins are removable,

an advantage when using a certain make of coil.
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C4 82

65 -

8/

E
Fig. 3.-A simple two -valve circuit using tuned anode coupling

with reaction applied to the anode circuit.

lengthening of the most critical
leads may result.

Should the reader desire a
receiver with the ability of cutting
out the first valve, then he must, of
necessity, turn to a more compli-
cated design with more intricate
wiring.

Components and Materials
For the assistance of those readers

who propose to construct this
receiver the names of the manu-
facturers of the various compon-
ents are given, together with the
components themselves, and though
there is virtually no obligation in the
choice of makes, for results similar
to those obtainable upon the
receiver illustrated, the values
mentioned must be adhered to :-

,. i Ebonite panel measuring 12/ in.
by 9 in. by / in.

x Variable condenser of o.0005µF
capacity (Radio Instruments, Ltd.)
Two coil -holder (Burne- Jones.)

2 Lissenstat Minor (Lissen, Ltd.)
3 Anode reaction units covering

wavelengths between 28o and

E

3,000 metres (Sterling Telephone
Co., Ltd.)

 Anode reaction unit adaptor by
the same Company.

V
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8 Terminals.
Double - pole - double - throw
switch for panel mounting
(McMichael, Ltd.)

8 Valve legs or alternatively two
valve holders.

 Grid condenser of o.0003pF
(Dubilier) .

 Fixed condenser of o. o o 2pF
(Dubilier).

 Mansbridge condenser of o.o5pF
capacity.

In addition to the above the follow-
ing accessories will be required :--

2 General purpose receiving valves.
 6 volt 4o ampere hour (actual)

accumulator for bright emitter
valves or, 4 volt io or 20 ampere
hour for dull, emitter valves.

r 75 to ioo volt H.T. battery with
wander plugs.

E

C?

I/2 C4

`5T _T.

Fig. 4.-A two -valve resistance capacity coupled circuit using
aerial reaction. The coil L4 is shown at minimum reaction position.

 Watmel variable grid -leak.
Watmel variable anode resistance.

x Variable (square law) condenser
of o 00023 pF capacity (Bowyer -
Lowe Co., Ltd.)

C4 -I" 'it1411

-rt-
--

C5

R2

Fig. 5.-The theoretical circuit employed in the receiver.
Note the connections to the double -pole change -over switch.

Pair of 2,000 ohm resistance tele-
phones.

Set of plug-in coils for the wave-
lengths required as given in a
later paragraph.

Quantity of No. i6 tinned cop-
per wire or " square -rod " for
connecting purposes.

Valves
Since the receiver is fitted with

filament resistances suitable for
use with either bright or dull
emitter valves, the reader may
choose any receiving valve of
repute with the assurance that
results will be equally effective
with either the bright or dull
emitting variety, though it must
be borne in mind that the H.T.
voltage will need to be experi-
mented with in both cases, as a
suitable voltage for bright emitting
valves is not always desirable in
the case of dull -emitter types.

The Circuit
A simple tuned anode coupled

two -valve circuit is given in Fig. 3
whilst an equally simple resistance
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eta 2"

Fig. 6.-The layout of the panel giving dimensions
served by the various terminals.

coupled two valve circuit is given
in the next figure.

Before making a study of the
actual circuit used in the receiver
under description readers are ad-
vised to acquaint themselves with
these two arrangements.

The tuned anode circuit, it will,
be seen, consists of a tuning coil and
condenser connected in the plate
circuit of the first valve, tuned to
the same frequency as the received
wavelength, and coupled to the
grid of the next valve by means of
a grid condenser and leak.

The resistance capacity coupled
circuit consists of a resistance of
50,00o -103,0w ohms connected
between the plate of the first valve
and the H.T. positive and coupled
to the next valve in precisely the
same manner as in the case of the
tuned anode.

The circuit of the receiver illus-
trated is a combination of both
these circuits, made possible by the
introduction of the double -pole -
change -over switch and shown in
Fig. 5. L1 is the aerial tuning
inductance consisting of a plug-in
coil tuned by the condenser C1.
V, is the high -frequency valve with
L, and C, its tuned anode, whilst
R, is the anode resistance. L3

the reaction coil for use when tuned
anode coupling is employed, whilst
L, constitutes the reaction coil
for use with resistance capacity
coupling.

The connections to the change-
over switch are clearly shown and
call for no remarks other than that
the constructor follows the instruc-
tions implicitly.

R1 and R, are the filament resist-
ances ; C. and R, the gnd con-
denser and leak respectively, whilst
C, and C5 are the two fixed con-
densers across the telephone ter-
minals in the one case and across
the H.T. terminals in the other.

The Panel
This is drilled in accordance

with the layout illustrated in Fig.
6, after which the panel should
undergo on both sides a treatment
of careful rubbing with fine emery
cloth in order to remove the glossy
finish.

Certain manufacturers are, how-
ever, marketing a specially pre-
pared ebonite which has a highly
polished finish, guaranteed to be
free from any possible surface
leakage, and in those cases where
readers are assured that the material
purchased is of the type referred

and purposes
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to, the removing of the surface
skin is not in any way necessary.
In order that there may be easy
access to the interior of the set for
changing the anode unit when
desired the panel is fixed to the
box by means of hinges instead
of the usual screws.

Wiring the Receiver
The general arrangement of the

wiring may be gathered from the
photographs showing the under-
neath of the panel ; whilst the
actual wiring of the components
may be followed from the practical
wiring diagram.

For the best results all connec-
tions should be soldered, and leads
must be kept as short as possible,
especially is this so in the case of
the high -frequency valve and grid
connections.

Operating the Receiver
Attach to the anode reaction

unit adaptor the first of the units,
taking care in so doing that it is
placed in position with the two
arrows marked upon the adaptor
and the unit, facing each other.

Throw the switch in position so
that the two centre contacts are
each connected to the two upper
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0
C4

aoo2

4,2)

L4
C3 0 @

0 0003
PA- X L./

, R2 R ,

R4
0

O
CI

0 0005/II-

Fig. 7.-A practical wiring diagram of the receiver.

contacts, when the set is ready for
work, using tuned anode coupling
with tuned anode reaction..

For the reception of the B.B.C.
stations with wavelengths up to
+Do metres a No. 35 or 5o plug-in
coil should be inserted in the aerial
socket (fixed) with the reaction
coil socket left free. The filament
resistances should be turned to the
" off " position and the H.T. and
L.T. connections made to the ter-
minals intended for them as shown
in the panel layout. Light the
valves to a suitable degree of bril-
liance and proceed to tune with the
aerial tuning condenser C1 and the
anode condenser C2; if the set
shows any tendency to oscillate
the tuned anode reaction handle
should be turned to either the left
or right until the oscillation ceases.
With the signal tuned to its loudest
volume, turn the reaction knob
to either the left or right (found by
experiment) until the signal is
increased to its maximum volume.
It will be found that if too much
reaction is applied the signal will
become distorted and the set in-
clined to squeal, in which case
reaction must be reduced until the
clearest and best results are ob-
tained. When this condition has
been arrived at, final adjustment

should be made upon the anode
condenser C2.

For the reception of B.B.C.
wavelengths above 40o metres
the same instructions hold good,
with the exception that a No. 5o

1

or 75 coil is used in the aerial
socket.

Wavelengths Other Than B.B.C.
Those readers who desire to

receive wavelengths above those

Fig. 8.-The underside of the panel showing the
anode reaction unit in position.
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Fig. 9.-This photograph shows clearly both the anode reaction
adaptor itself and the method of mounting the unit by means of

the prongs. Note the unit in the bottom left-hand corner.

commonly used for broadcasting,
such as those upon which aircraft
telephony or the long -wave B.B.C.
station may be heard should, in
the case of tuned anode coupling,
change to the second anode re-
action unit, using for aircraft
telephony a No. 75 or roo coil in
the aerial, and for the long -wave
B.B.C. station a No. roo or 15o
coil.

For the reception of these two
stations upon resistance capacity
coupling the change -over switch
should be thrown over the other
way, and with the same aerial coils,
use a No. 15o or 200 for reaction
in the case of aircraft telephony
and No. Zoo or 250 in the case of
the long -wave B.B.C. station.

The operation of tuning when
using resistance coupling is pre-
cisely the same as before, with the
exception that there is only one
condeinser (CO to tune, and the
rale ton coil is now coupled to the
aerial- coil.

The best method of handling
this class of circuit is to turn the
two coils at right angles to each
other: and move the condenser
very slowly, at the same time bring-
ing the reaction coil nearer the aerial
coil, taking every care that the
set is not made to oscillate, as with
this type of reaction any oscilla-
tion produced by bad operation
will cause considerable interferende
to neighbours.

When the desired signal has been
picked up leave the reaction coil
in position and vary the condenser
slightly until the best result is
obtained. With this adjustment

at its best again adjust the reaction
coil, making final slight alterations
on the condenser.

For the reception of Radiola,
with tuned anode coupling, the
third anode reaction unit should be
used in conjunction with a No. 15o
coil in the aerial socket ; in the
case of resistance coupling, coil
No. 15o should be used in the aerial
with a No. 25o or Soo for reaction.

For the reception of the Eiffel
Tower on tuned anode coupling
the third anode reaction unit
should be used with a No. 25o coil
in the aerial socket ; for the recep-
tion of the same station with resist-
ance coupling coil No. 25o should
be used in the aerial with No. 400
or 500 for reaction.

Resistance Coupling
When using resistance capacity

coupling the values of both the
anode resistance and the grid -
leak should be varied until the best
results are obtained ; it will also
be found advisable when using
this coupling to increase the high-
tension voltage in order to compen-
sate for the drop in E.M.F. across
the anode resistance. The values
of these three are best found upon
experiment, and since all are of the
adjustable type little trouble is
likely to be experienced in arriving
at a satisfactory conclusion.

The Containing Box
It is not thought necessary to

give a detailed description of this,
other than that the box should be
of -sufficient area to take the panel
and of at least six inches depth in

order to take the components
and their wiring.

What the Receiver WW Do
With the instrument shown in

the photographs the tuning in of
Bournemouth, Birmingham and
Cardiff upon an indoor aerial in
S.E. London offers no very great
difficulty, whilst the reception of
Continental telephony upon the
higher wavelengths is equally as
easily accomplished. The receiver
is selective, sensitive and easy in
its control of reaction when coupled
to an average P.M.G. aerial.

The receiver when tested by two
persons, excluding the author, upon
two separate aerials gave results
equally good as those obtained in
writer's case, the same stations in
addition to otherS being 'received.
The reception of Radiola upon
178o metres is both good and easy
to obtain, the control of reaction
being easy and smooth.

On local broadcasting loud -
speaking of a volume consistent
with the exclusion of low -frequency
amplification is obtainable and of
sufficient strength to. be easily
heard in the average room above the
local noise of rustling newspapers
which usually accompanies the
evening's listening -in.

Blue Prints
For the benefit of those readers

who prefer to work from full-sized
drawings, blueprints of Figs. 6
and 7 may be obtained from the
offices of this journal, price is. 6d.
each, post free. When applying
for these drawings Blueprint No.
54A. (panel lay out), Blueprint No.
54B (wiring diagram) should be
quoted.

4I GOOD RESULTS 4
FROM THE ALL -

41

I WAVE CRYSTAL SET

To the Editor of MODERN WIRELESS.
SIR,-Having constructed " A

Simple All Wave Crystal Set " by
E. Redpath, as described in your
July issue, I find that by using
basket coils and a 0.0003 ILE con-
denser across the A.T.I., 2 LO
comes in with approximately a
third greater strength than with
one of the best known sets on the
market. I also find that by dis-
connecting the aerial and placing a
finger on the inductance side of the
phone terminal 2 LO is readable.

Wishing your journal the success
it deserves.

Yours truly,
R. MILLER.

Kilburn, N.W.6.
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(Continued from page 175, July issue.)

For the Beginner ,

For the beginner one would
recommend either the circuit shown
in. Fig. 8 or that Of Fig. 9. In the
former a tapped anode reactance is
used, and in .the latter a semi-
aperiodic transformer. Selectivity

battery the grid is joined to its
negative end with usually a portion
of the low tension battery in series.
Hence plate and grid form the posi-
tive and negative plates of a con-
denser, and there is a large poten-
tial difference between them. Now
when we entirely, or almost entirely,
suppress current changes in - the

=1
MIME

IM111.

Fig. 8. Semi-aperiodic anode

is obtained in either circuit by the
use of a loose coupled tuner, the.
closed circuit being earthed as
shown. Either of these circuits will
be found extremely easy to handle,
and an additional H.F. stage can
be fitted without many complica-
tions. If reaction is required  the
inductance may be coupled either
to the secondary coil or to the
aerial tuning inductance. It will
be found in actual practice that
the amplification obtained by two
stages of semi-aperiodic coupling is
rather better than one stage sharply
tuned.

The Oscillation Problem
It should be noted that aperiodic

or semi-aperiodic couplings are less
prone to fall into self -oscillation
than those which are sharply tuned.
Such self -oscillation results from the
capacity coupling which exists be-
tween the grid and anode of the
valve. It is not always realised that
whilst the plate is connected to the
positive end of the high tension

reactance.

anode circuit, obtaining in their
stead large variations of voltage
on the anode we are very apt to
set up cscillation owing to the
fact that these voltage changes are
impressed back on to the grid. A
sharply tuned high frequency coup-

ling is more difficult to handle than
one which is aperiodic, for it will
obviously be less stable.

For the Old Hand
The old hand has the choice

between tuned transformer and
tuned anode coupling. Of the two
I personally prefer the tuned anode,
though there is little to choose
really between these and the loose
coupled tuned transformer. For
either, plug-in coils should be used ;
and the tuned anode method has the
advantage  that only one need be
Changed at a time if it is desired to
tune in a higher wavelength. The
tuned anode coupling, 'like most
things in wireless, is something of a
compromise. The voltage variations
across the inductance are applied
directly to the rectifier, for which
reason the shunt capacity should be
as small as possible in order to
obtain sensitiveness, for any large
capacity in shunt with an induc-
tance will lead to a certain reduc-
tion of potential. On the other
hand ,we desire to obtain selectivity
as well as sensitiveness, and the ideal
condition for this is sometimes held
to be a large capacity in parallel.
We make a compromise by using a .
condenser of .0002 or .0003 µF. and
arranging to work always with a

'CD

<Z,
.:Zr+

Fig 9. Semi-aperiodic transformer coupling. The switch is often
arranged to short-circuit the dead turns in this and the preceding

circuit.
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MAJcTi!tisiTiganS

You can buy a seat for a first-rate
concert for 12/6-3 hours'enjoyment

You can buy one of the " R 5 " volt

MARCONI,,,,,AVALVES
IAADE AT vagAii,t,A MP Via RIM)

for 12/6
and listen to a first-rate concert every

night for months

Filament Volts 5

amps '65
Plate Volts 40-100

PRICE 12/6

ENSURE ABSOLUTE PURITY OF
REPRODUCTION BY USING

MARCONk----,,..AVALVECist1A0 VAT' Ttl Ir vamp' LAMP WoRI<S)
---------'-,

Sold by all Leading Wireless Dealers,
Electrical Contractors and Stores.

Advert, of The General Electric Co., Ltd., 111 aolet House, Kingsway, 11'.C.2..

In replying to advertisers, use COUPON on last page 257
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Bran
'The Name to

25/-
BRITISH MANUFACTURE

(B.B.C. Stamped).

Manufactured at
Slough: Bucks, by

Brandes Limited
296 Regent Street,W.1

Telephone-
MAYFAIR 4203-4209.
Trade eniuiries invited.

BRANCH OFFICES-

BRADFORD GLASGOW
EDINBURGH SOUTHAMPTON
MANCHESTER LIVERPOOL
BLACKPOOL NEWCASTLE
CARDIFF DUBLIN
BIRMINGHAM BRISTOL

August, 1924

S
now in Radio

Result of
16 years'
experience

Grandpa's back
from an hour's recreation on the- bowling green. He now sits comfortably
in the armchair. Thoughtfully he contemplates the toe of his rubber -soled
" green " shoes peeping from beneath the grey flannel, and the smoke lazily
curls from his " best friend," the shining and well -seasoned briar. Why this
profound preoccupation ? A problem easily solved-across his head is the
dark comfortable -looking headband of a " Brandes." His intense interest
held by the wonderfully pure and voluminous notes of these famous
Headphones, he spends much of his time listening to the delightful broadcast
entertainment, unspoiled and reproduced most faithfully by the " Matched
Tone " feature.

atchedTone
TRADE MARK

----Radio Headphones
258 In replying to advertisers, use COUPON on last page
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certain proportion of this capacity
in parallel. With the ordinary type
of condenser we shall be compelled
willy-nilly to do this, since on the
early part of the scale the tiniest
alteration makes an enormous dif-
ference to the frequency to which
the circuit is tuned., With square

Fig. 10. Plate -grid capacity.

law condensers a much more even
distribution is obtained, and we
may find it a temptation to work
right down to the bottom of the
scale in order to avoid changing
coils. It is not advisable to do this,
for if the shunt capacity is very
small the set will show a greater
tendency to oscillate.

The Range of the Circuit
The tuned anode circuit is usually

held to be efficient for the shortest
wavelengths up to about c000
metres. Beyond that point two dis-
advantages arise : firstly, the in-
ductances become rather large, and
secondly, very fine tuning of the
anode circuits is not essential.
Above x,000 metres the resistance
capacity method of coupling is per-
fectly satisfactory. As a matter of
fact I find it a distinct advantage
despite the size of the inductances
to use the tuned anode rather than
resistance capacity coupling up to
little more than 2,000 metres. If
the reader wishes to test this state-
ment out for himself he can do so
very easily by tuning in Radiola on
1,780 metres first with tuned anode
coupling and afterwards with resis-
tance capacity. In nearly every
case he will find that the former
gives very much better results.
When, however, FL or Konigs-
wusterhausen are coming in there
will be little or nothing to choose
in point of signal strength between
the two systems, and the resistance
capacity method will be found very
much more handy. Now all this
points to the fact that a set de-
signed primarily for the tuned
anode coupling is by far the handi-
est form of receiving equipment
that the experienced amateur, can
possess. The anode tuning conden-

ser should be wired permanently to
a ping and socket on the panel of
the set. For the shorter wavelengths
a suitable coil is plugged in and
tuning is done with the variable
condenser. When it is desired to
receive signals upon a wavelength
above z,000 metres a plug-in anode
resistance replaces the coil and the
variable condenser is turned to
zero. It should be noted by the way
that any capacity in shunt with the
resistance will effect a 'decrease in
signal strength when the resiSfande
capacity coupling is in use. It is
therefore important that the anode
tuning condenser should be one
which has a very low minimum
capacity. No reaction coil is shown
in the circuit in Fig. IL but if it is
desired to make the set oscillate for
the reception of continuous waves
the coil may be coupled to the
anode inductance when the tuned
anode method is in use or direct to
the aerial with resistance capacity.

Several H.F. Stages
To work a single stage of high

frequency amplification where the
coupling is to be tuned transformer,
tuned anode or resistance capacity
is quite easy, but complications
ensue to a certain extent when a
second stage is added. As a matter
of fact, these have been rather
exaggerated by many writers, for
as was described in these notes last

MODERN WIRELESS
tion by introducing an undue
amount of damping, but rather to
enable valves to be worked upon
the Correa point in their character-
istic curves. For short wavelengths
it is certainly desirable to use
valves of - the anti -capacity type
such as the V", Q, QX, DEV,
DEQ-, Sa, S, or Ora B, but above
30o metres ordinary 4 -pin valves
will answer perfectly well and give
no trouble at all, so long as the
wiring of the set is arranged so that
there is minimum capacity between
plate and grid leads.

The Long and the Short of it.
It is curious to notice how opinion

has changed with regard to the wave-
lengths most suitable for long-
distance commercial purposes. The
earliest experiments in wireless were
made with very short waves indeed
on ranges which to -day seem almost
absurdly small when we think
of the distances at which even a
five -watt transmitter can establish
communication with a sensitive
receiving station. Then increased
ranges were obtained by using
higher power which was adopted
in conjunction with. greater and
greater wavelengths. Most of
the  big, stations built for trans -
Atlantic and other long-distance
work were designed for such big
wavelengths that their frequencies
came within measurable distance

Fig. 11. Tuned anode or resistance capacity circuit.

month, even two tuned anodes
become tame if a little thought
is exercised in the design of the
set. Two stages of resistance
capacity coupled H.F. amplification
are comparatively simple to handle,
and if transformers are used the
principle laid down for tuned anodes
holds good-there will be little ten-
dency to oscillation if transformers
are so placed that interaction does
not take place between them. With
all methods potentiometer control
is of course essential, but it must
not be misused. The purpose of the
potentiometer is not to kill oscilla-

of the audible and it was mooted
at one time whether we should
see stations in the future transmit-
ting upon roo,000 metres or more.
As it is, Bcrdeaux's 23,45o metres
mean a frequency of 12,793, which
may be classed as just within the
upper limit of audio -frequency,
but there are probably few human
ears which could hear a note so
high pitched. Some of the stations
with huge wavelengths are Lyons
with 15,000, Annapolis 17,000,
Eilvese 14,40o, Carnarvon 14,000,
Tuckerton 16,10o, New Brunswick
i3,60)60 Na.uen rz,600, Stavanger
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12,000, Long Island 19,200, and
St. Assise 15,000. There are vast
numbers of long-range commercial
stations with wavelengths between
5,00o and 12,000 metres, as any
experimenter may see for himself
by fitting a set of large coils to
his receiving apparatus.

A Cro wded Band
The wave band in the neighbour-

hood of 12,000 metres is one of the
most crowded of all. If we sum
up the opinions held two or three
years ago they were roughly to
the effect that wavelengths below
150 metres were of very little use
for any purpose, that those between
150 and 450 metres would serve
for quite short-range work, that
the band between 45o and 2;000
was suitable for medium ranges,
and that for anything like long-
range work a high-powered station
was . required with a wavelength
of at least 5,00o metres. The chief
reason why the very long waves
were preferred for work over great
distances was that they were found
to be less affected by varying
conditions of day and night time
working. It is essential for com-
mercial purposes that a station
should be able to establish and
maintain communication during as
large a part as possible of the
twenty-four hours, and a  high-
powered station capable of genera-
ting- long waves of enormous am-
plitude was found to be most
reliable in this respect.

The Short Waves
Quite recently the attention of

experimenters began to be directed
once more to the short waves.
This was, I think; brought about
by a variety of causes. A great
deal of amateur work in this
country was done upon wave-
lengths of 180 metres or less, and
it was found that with even the
very limited power permitted
enormous ranges were occasionally
obtained. Then a very great
impetus to short wave investigation
was given by the reception of
trans -Atlantic broadcasting. When
this was first accomplished it
was regarded as a remarkable
feat, but as soon as attempts
to receive WJZ, WGY, KDKA
and the others on wavelengths
between 300 and 500 metres began
to be widely made, it was discovered
that any well -made set provided
with one or two stages of high
frequency amplification, if attached
to a good aerial and earth, could
pick up these transmissions with
fair regularity. Since then the
reception of trans -Atlantic broad-
casting has become commonplace,
and many stations have been
heard upon a single valve. Mean-

while Senatore Marconi and Mr.
Franklin had gone right down to
the bottom of the scale and were
engaged upon experimenting. with
directional wireless, using in their
tests between Hendon and Bir-
mingham, wavelengths as low as
r4 metres. It was, of course,
impossible to receive these with
any kind of " straight " set owing
to the enormous frequencies in-
volved, and the Supersonic hetero-
dyne method of reception was
developed*to meet the case. The
principle has already been de-
scribed in these notes. Briefly,
it consists in establishing by means
of a local oscillator a beat at a
much lower frequency, which is
subsequently amplified and rectified
by a standard receiver designed
for short or medium wavelengths.

100 -Metre Waves
Wonderful results were obtained

with wavelengths between II metres
and 5 metres, and attention was
next turned to those in the neigh-
bourhood of loo metres. The
American broadcasting station,
KDKA, began some months ago
to transmit simultaneously upon
two wavelengths, the higher of
these, 326 metres, was intended
for direct reception by broadcast
listeners ; the lower, 102.5 metres,
was employed chiefly for relay
work. . As soon as this double
transmission started it was found
that the power used, 15 kilowatts,
was quite sufficient to make the
shorter wave transmissions easy
to pick up in this country on sets
designed to deal with frequencies
of the order -of 3,000,000 per
second. It was quite possible to
use straight sets for the purpose
provided that all stray capacities
were avoided by good design, and
these transmissions came in with
amazing strength and with extra-
ordinary regularity. This was
indeed a revelation, for though
15 kilowatts is a high power for a
broadcasting station, it is very
small when compared with that
used by long-range commercial
stations.

Marconi's Latest.
In his latest experiments Senatore

Marconi has been investigating
the behaviour of waves in the
neighbourhood of zoo metres. in
varying conditions as well as the
possibilities of focussing them into
a beam of comparatively, small arc.
The results obtained have been
astonishing. It was found that
when the yacht Electra was in
the neighbourhood of the Azores,
si n Is transmitted from Poldhu
with an input of only one kilowatt
were received loudly and clearly
without either aerial or earth, and

Mr. Franklin calculated that an
input of roo watts would have
sufficed to produce good intelligible
signals. The directional system,
in which parabolic reflectors are
used, can be applied with extra-
ordinary success to wavelengths
of zoo metres. Telephony between
Poldhu and Sydney in Australia
was actually carried out with
complete success, and tests con-
ducted between the former station
and Buenos Ayres showed not
only that regular and reliable
transmissions could be conducted,
but also that, to a limited extent,
secrecy could be obtained in wire-
less.
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": The Transatlantic Set
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To the Editor of MODERN WIRELESS.
SIR,-In this month's issue of

MODERN WIRELESS you give a splen-
did constructional article on the
Transatlantic Five, and invite
constructors experiences of this
set. I thought mine might interest
you.

About three months ago I com-
pleted the building of your Trans-
atlantic set, with two stage power
amplification, into a cabinet, and
the results are very gratifying.

I get a large volume of undis-
torted music, etc., from London.
You will see I have slightly short-
ened the wiring on the H.F. side by
inverting the H.F. transformers. I
can also listen with the 2 H.F. anal
detector, also with one or both
note magnifiers.

Bournemouth, Cardiff, Birming-
ham, Radiola and Petit Parisien,
and all other B.B.0 stations, except
relays have been received with
.ample strength' on L.S., but not
recently.

After buying No. 1 of MODERN
WIRELESS the wiring diagrams
so frightened me that I left the
subject alone, till happening to see

,the November issue the Trans -
Atlantic set appealed to me so much
that this is the outcome.

I am using Mullard Ora B for
2 H.F. and Det. and B.T.H. 13-4's
for note magnifiers, with 14 v. per-
manent grid bias on first valve and
variable o-6 v. on last valve. About
40 v. H.T. on, first 4 valves and
loo v. on last give satisfatory
results. I am using clix throughout.
From the strong stations the set
is plainly audible at 4 mile, and
has been heard over k mile away.

Wishing you and your splendid
paper every success,

Yours truly,
Northleach, Glos. W. RICH.
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LISSENI UM.
How your body forms one
side of a condenser-
w E all know that critical tuning in a

receiver is desirable, particularly where
selectivity or distant reception is desired,

but the adjustments by which such tuning is made
should always be a definite thing and should never rest
on haphazard movement of the hand or body.

WHEN your body is at earth
potential, if any part of your-
self, such as your hand, comes

into contact or is in close proxi-
mity with any portion of your receiver
which is not at earth potential,
a stray capacity must be formed between
your body and the nearest point of high
potential in your receiver. The effect
of this is not noticeable, nor is it of any
importance, when one is adjusting a
switch or is extracting a . coil from its
socket, for instance, but in practice is
manifest when the final touches to tuning
are being attempted on the condenser-
particularly if in conjunction with per-
haps a critical reaction setting for the
reception of distant telephony.

IF one has to
add the final
touches to tuning

by keeping the hand
near the condenser,
it IS NO RECOM-
MENDATION TO
THE TUNING
QUALITIES OF
THE RECEIVER,
but is rather a
reflection on the
inherent defects of
the type of con-
denser used.

MODERN WIREI,ESS

The Lissen Mark 2
Mica Variable
CONDENSER

17/6
Lissen one-kole
fixing, of course.

WITH THE LISSEN MARK z MICA VARTa
ABLE CONDENSER, a station 500 miles away
could be tuned in with the hand around the condenser, and
perfect, exact tuning accomplished.

Another unique feature of this condenser
is that it tunes through 710 degrees of scale.
It has a NEGLIGIBLE MINIMUM
CAPACITY, YET HAS A MAXIMUM CAPACITY
OF .00r. It can therefore be used in any circuit
where any capacity is specified between the two
extremes of a negligible minimum and maximum
of .00r.

Price 17/6
LISSEN ONE -HOLE FIXING, OF COURSE.
THIS LISSEN PART IS ANOTHER AID TO

SHARP TUNING.

How sharply do your coils allow you to tune ?

I F
point,

LainSs

because
LISSENE Nc

each
Gc 00ilN coils youcan

designed
st are n eneadnl et

to a certain pre -determined band of frequencies. The
appropriate LISSENAGON coil for a given wavelength is more responsive to the
frequency corresponding to that wavelength than any other make of coil,.
and will also bar out all frequencies except that to which it is definitely
tuned-in other words, the circuits in which LISSENAGON coils are used
can be tuned much more sharply than the same circuits when other coils
are used. This gives the user of LISSENAGON coils an immense advantage
on distant teleplwny.

AND THOUGH THEY ARE SO MUCH MORE EFFICIENT, LISSENAGON
COILS ARE FREELY INTERCHANGEABLE WITH THE OTHER COILS.

LISSENAGON TUNING CHART. Nate the litermediate Coils, 30,40 and 60.

TABLE 1.
Wavelength range when used as
Primary Coils with Standard P.M.G.
Aerial and .001 mfd. condenser in

parallel.

TABLE 2.
Wavelength range when used as
Secondary Coils with .001 mfd.

condenser in parallel.

;,
No. of roil

MinimumMinimum Maximum
Wavelength

Nlinitnum
Wavelength

Maximum.
Wavelength PRICE

25
30
35
40
90
60
75

100
150
200
250
300

185
235
285
300
480
500
boo
820
965

1,885
2,300

2,500

35o
440
530
675
85o
950

1,300

1,700
2,300
3,200

3,800

4,600

too
131
16o
200
250
295
360
500

700
925

1,100
1,400

325
425
490
835
Boo
900

1,100

1,550

2,150
3,000

3,600
4,300

4/10
4/10
4/10
4/10
5/-
5/4
5/4
6/9

717
8/5
8/9
9/2

LISSENAGON COILS
AND THE LISSEN
CONDENSER MAKE
A FINE TUNING

COMBINAT ION.

vs

HOW YOUR JUDGMENT
IS JUSTIFIED IN USING
ALL LISSEN PARTS.
If you use several makes of
parts it becomes impossible for
you to properly check the work-
ing of each part. How can you
fix responsibility ? In addition,
too, you could never have got
the same results had you used
mixed parts.

LISSEN LIMITED
20 - 24, Woodger Road,
Goldhawk Rd., London,

W 1 2.
:Ude phones :

Hammersmith 2072, 338o,
3381, 3382.

Telegrams: "Li ssenium, London."
PARTS WITH THE HIDDEN
VALUE-BUILD WITH THEM

In replying to advertisers, use COUPON on last page
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PEAKERS

Illustration shows
Swan Neck Model
AR IS - AG - 0 - 0
Write for leaflet WD 8
giving full particulars
of all Amplion models.

exclusive
AMPLION
`'eatures

The wooden horn is a specialty
of Amplion loud speakers and
ensures a rich and mellow tone.

The sound conduit is rubber
insulated, therefore non -
resonant.

The Amplion is the only loud
speaker with a floating dia-
phragm, another reason for
its pure tonal value, thus an
Amplion affords

BETTER RADIO
REPRODUCTION

BRITISH
EMPIRE

EXHIBITION 1924
See Our Exhibit

AVENUE II
BAYS 11-13

PALACE OF
ENGINEERING

fftfin
11-me GRATIAM

August, 1924

Antonio Stradi-
vari passed on to
mankind 'instru-
ments of amazing
purity and rich-
ness of tone. His
violins are with
us still, but his
secret he carried
to the grave.

OU may not have a Stradivarius violin, but you can have
the " Strad " of loud speakers. Thirty years' experience
and research enable the House of Graham to provide you
with the Amplion of to -day, the instrument that gives a

faithful rendering of every note in the harmonic scale. With full
volume, clarity and rich mellow tone, the Amplion speaks to the world.
Every instrument has the backing of the service organisation at
once unique in its conception and application. If your Amplion does
not give better radio reproduction let the House of Graham know.
Don't be satisfied with " good enough " when the best is in every
instrument. The House of Graham makes no charge for service.

Obtainable from all Wireless Dealers of repute.

The
World's
Standard

Showrooms
25-6, Savile Row, W.i

and
82, High St., Clapham,

SAV .4.

PLION
ALFRED GRAHAM & CO.

(E. A. GRAHAM)
St. Andrew's Works,

Crofton Park, London, S.E.4.

Wireless
Lou 'l
Speakers

Telephone:
Sydenhara 2820-1-2

Telegrams:
Navalhada, Catgreen,

London."

262 In replying to advertisers, use COUPON on last page



August, 1924 MODERN WIRELESS
06".".V.V.911111111e11.112VIIIIIIVIsmiiiiiallismesmon eilliellemesliewiliwilielY1999°Wwweellemenelemelle0

se 0
wes

we
aa

a% What Valve Curves Mean e

9.am
stes UN

I, An Article of Interest and Value to Every Valve User me
no e
ea 9

e
sen By R. W. HALLOWS, M.A , Staff Editor

ei.9N

eill0.............................V.111 as s Nees. eallimilealMen119111 nine mElmli UM  slieffillm IS UM UM mil UN 19 UM ell sillea111.11 ,

HOW many amateurs, I wonder,
can " read " a set of valve
curves ? These things

must obviously mean something,
but comparatively few people are
able to say just what they do tell
about the particular valve to
which they- refer. Most makers
issue certain - curves for their
valves and others are to be found

Fig. l.-Circuit for taking grid volts
-anode current curve. V= Voltmeter

MA =Milliammeter.

in the accounts of tests which
are published in the technical
press. These do actually give us a
very great deal of useful. informa-
tion about the performanbes of
a valve, and, if we can read them
properly, they help us to use it
in the, receiving set in such a
way as to get the very best out of
it. If you place in the hands of
an expert the particulars of several
motor cars, including the cylinder
capacity, the wheel size, the gear
ratio and so on, he will have very
little difficulty in sorting them out
into classes ; he will, I mean, be
able to tell you which of them are
most likely to be .speedy on the
racing track, which useful as
touring cars and which most
suitable for taking heavy loads
at slow speeds. Now with valves
we are concerned with problems
of very similar nature, for we too
must be able to classify. The
valves on our sets have three
entirely different functions to
perform, in high frequency ampli-
fication, rectification and low fre-

quency amplification. Curves give
us 'just the information that we
want in order to be able to assign
any particular valve to its class
without actually trying it upon
the set. We shall not always
find that our predictions are
exactly borne out in practice;
still they will give us, on the whole,
a pretty exact indication of what
is to be expected from any particular
valve.

The Grid Volts-Anode Current
Curve

Fig. I: shows the circuit which
is used for taking the grid volts
anode current curve. In the plate
circuit is a milliammeter which
enables the current flowing to be
read, whilst a voltmeter shunted
across the high tension battery,
and provided with a switch, makes
it possible to measure, exactly,
the plate voltage. In the grid
circuit is a potentiometer in shunt
with a battery of small cells, to
the middle point of which is
connected a lead from the negative
leg of the filament. A second
voltmeter placed in this circuit
enables the tester to ascertain the
grid voltage with respect to the
'negative leg of the filament. This
voltage can be made of any positive
or negative value within the
Capacity of the battery by moving
the slider of the potentiometer. In
practice the plate voltage is first
adjusted to a value of, say, zo volts.
The potentiometer is then moved
over to the negative side until
the milliammeter in the plate
circuit shows a zero reading. The
grid voltmeter now shows the grid
potential required to dam back
entirely the electron emission from
the filament. The potentiometer
slider is now moved slightly
towards the positive side and
milliammeter readings are taken
at each volt as the grid becomes,
more and more positive. A dot
representing each reading is made
on .a piece of graph paper. When
further increases in the positive
potential upon the grid make little
or no difference to the current
flowing in the plate circuit the

tester knows that he has reached
the saturation point: that is to
say, the plate is now receiving every
possible electron from the filament.
He then starts upon a second test,
increasing the plate potential to
perhaps 3o volts and proceeds as
before. Having once more come
to the saturation point he makes
another curve with a still higher
plate voltage. He then dras in

curves, following as nearly
as possible the sets of dots that
he has made upon the paper.
The result is a ".family " of curves
such as that shown in Fig. 2. Now
what can we learn from the
particular family illustrated in
this diagram ? In the first place
with the filament voltage used (we
will see 'presently how this is
determined) this valve shows a

20v.
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Fig. 2.-A family of grid volts-
anode current curves.

saturation current of about 1.5
milliampere. It will not therefore
be suitable for working a large
loudspeaker if used as a low
frequency amplifier. Secondly,
we see that progressive increases
in the anode potential move the
curve considerably greater distances
to the left. Hence with something
rather higher than 5o volts we
shall have a curve well to the left
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of the zero line, which should give
good and undistorted low frequency
amplification. The valve is there-
fore very suitable as a first stage
note magnifier. How will it do
as a rectifier ? Some would
prophesy excellent results on

11'

The plate and filament voltages
are fixed at suitable values ; then
the grid potentials are varied and
current readings are taken by means
of the microammeter, dots being
made and curves afterwards drawn

- as before. Fig. 4 shows a typical
curve of a hard valve. With the
grid at zero volts the amount of
current may be in the neighbourhood
of .6 microampere. As the voltage
on the grid is made more and more
negative the current falls very
rapidly indeed until at .6 volts
negative a zero reading is obtained.

-ET From this point onwards a rather
curious effect takes place. Reverse
current is found to flow, which in
the case of the valve whose curve
is given in Fig. 4 reaches a
maximum of .14 microampere at
i.8 volt negative. The gradualfdncreas ng o thFig. 3.- Circuit for grid current

curve. µA=microammeter.

account of its " well marked lower
bends." These bends, however, are
entirely useless from any point
of view, for probably not one
set in ten thousand makes use of
plate rectification. Rectifiaation
depends mainly upon the grid
volts -grid current curve to which
we shall come presently. As the
Editor has pointed out, the
rectifying valve has two functions
to perform. It acts in the first
place as a diode or Fleming valve
for rectification purpose's, and in
the second as a low frequency
amplifier. Its working grid
potential will usually be in the
neighbourhood of zero grid volts and
the voltage changes upon its grid
will not be very large unless
several stages of high frequency
amplification are used before it.
What we want in the grid volts -
plate current curve of the rectifier
is a good straight portion on either
side of the zero grid volts line.
This we have in the 5o volt curve
of the valve under discussion. For
high frequency amplification again
we require a well defined 'straight
portion of the curve, but it is
difficult to say whether the valve
will do well in that position until
we know something about its
grid current curve. Of the family
of curves that we have been
discussing we may say that they
appear to be those of a good general
purpose valve likely to give very
satisfactory results in any part
of the set. They are as a matter
of fact the curves of the Mullard
Ora valve.

The Grid Current Curve
Fig. 3 shows the way in which

the grid current curve is taken.

e negat ve gri
potential now has the effect of
reducing the backlash current until
at 4 volts we again have a zero
reading on the microammeter. The
reverse current or " backlash kink "
is caused in a rather interesting
way. No valve contains a really
perfect vacuum ; there must
always be present within the bulb
gas molecules. As electrons pass
from filament to plate they collide
with gas atoms and owing to
their speed actually drive electrons
out of them. This process is
known as ionisation by collision.
It results in the formation of
positive ions which normally return
to the filament. When, however,
the grid has reached a certain
negative value it begins to attract

.2

6

10

Fig. 5.-Grid current curve
(Dutch) valve.
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these positive ions, with the result
that a reverse current flows. The
process goes on until the negative
potential of the grid reaches a
point at which its electron -stopping
and ion -collecting qualities are
balanced. - When this happens

Fig. 4.-Grid current curve of hard
valve.

reverse grid current is at its
maximum.. If we make the grid
more and more negative it will
dam back the flow of electrons
from the filament ; hence there
will be fewer positive ions and
the reverse grid current will fall
off. Fig. 5 shows the grid current
curve actually obtained from a
soft Dutch valve. Here the flow
of positive grid current at zero
grid volts is very much higher
than in the last case, reaching a
value of over 5 microamperes.
This is due to the fact that the
larger quantities of residual gas
within the bulb make for a much
greater amount of ionisation by
collision. The electron stream
from the filament is denser, and a
greater number of electrons is
caught in the meshes of the grid.
The positive ions submit the
filament to a heavy bombardment.
For the same reason the backlash
kink is again very much larger,
reaching in this case a maximum
value of .g8 microampere. We
now see one thing that the grid
volts grid current curve will tell
us: it gives us to a great extent
the measure of the valve's hardness.
Secondly it gives us a very fair
indication of how the valve will
function as a rectifier. Fig. 6
shows how grid current is used
for rectification purposes. For
rectifying therefore we require a
valve with a well marked backlash
kink in the grid current curve.
Fig. 6 is further interesting from
another point of view, for it shows
us how we sometimes obtain a
curious kind of distortion by the
use of several stages of high
frequency amplification : the
volMge changes applied to the
grid of the rectifier may be so

264



August, 1924

DUBILIER

RESISTANCE

rtiFILIFF.

tYur

faA

Anode Resistances.
The use of Resistances and Condensers
in the place of transformers is a
method of amplifying wireless signals
of both radio and audio frequencies
which offers several advantages, par-
ticularly in the case of the former,
when working on the longer wave-
lengths.

Firstly, there is a saving in outlay.

Secondly, in the case of Audio
Frequency Amplification, the distor-
tion which is liable to occur is almost
entirely eliminated, making this a
favourite method of amplifying
amongst enthusiasts.

But-there is always a " but "-the
Resistances must have certain impor-
tant qualities.

They must remain constant in value,
and they must carry normal loads
for prolonged periods without
overheating.

These problems were the subject of
long experiment in our laboratories,
and we finally placed on the market
Anode Resistances in Line standard
values from 20,000 to roo,000 ohms.
Each resistance is tested during
manufacture on a load of 200 volts
D.C. and has to pass such stringent
tests with honours before it is offered
to you.

It is supplied complete with holder as
illustrated, and costs only

5/6
The Dubilier Condenser Co. (5925) Ltd.,
Goldhawk Road, Shepherd's Bush,

London, W. 12.

Phone: Hammersmith IA.

CONDENSER C01921) LTD

E.P.S. 67
In replying to advertisers,
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This Sterling two -valve set is wonderful
on distant stations ; it gets them easily
and with unerring precision. Built of
Sterling components-the components that
tests have proved best for experimenters.
The "Anodion " is adaptable for reception on all wave -lengths
up to 3,000 metres. As supplied it is fitted for British broad-
cast reception only (2c0 to 510 metres). The set as shown,
in highly -finished half -hinged walnut
case, with sloping panel X9 : 9 :0

ghe Sterling
Alodion"

Ask your dealer for a demonstration
Valves, batteries, head telephones, coils and additional reaction
units supplied at extra cost, full particulars of which may he
obtained by writing for STERLING PUBLICATION No. 389.

Advt. of STERLING TELEPHONE & ELECTRIC Co. Ltd.
Manufacturers of Telephones and Radio Apparatus, etc.

210-212, Tottenham Court Road. London, W.I Works: Dagenham. Essex
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THE
LONG -LIFE
BATTERY
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USE
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 HOUSE LIGHTING
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Long, light nights, with the out-of-doors calling,,
mean less work for Radio Sets,
These are the batteries for Summer -time.
Unless the whole charge is previously taken
out they only neel

RE -CHARGING EVERY
6 MONTHS.

Type D. T. G.
GLASS BOXES,

HEAVY PLATE,
2 VOLTS.

Capacity 20 ampere hours
at slow intermittent

discharges.

Supplied dry and fully
charged.

Suitable for .06 amp.
Dull E flitter Valves.

PRICE 5/- EACH.

Type H.Z.
CELLULOID BOXES,

2 VOLTS.

Capacities:

40 to 80 amp, hours.

Suitable for
Type "

Dull Emitter Valves.

PRICES from

17/6 to £ 1 : 4: 6 each

uncharged.

Obtainable from all dealers and
Exide Service Afe.ats.

A11111111111111111111111 lllll 111111 llllll 1111111111111111111111111111111111111111111111111111111111

Ext.
BATTEMES

SERVICE STATION

ELECII&AL.441nritte COM PA NY LSTIMTTAGEDE.

LOOK
FOR
THIS
SIGN.

400 Amu in Gt. Britain sad Ireland.

In replying to advertisers, use COUPON on last page

Clifton Junction, near Manchester:
219-229, Shaftesbury Avenue. W. C.2

57-58, Data Bad, Birmingham;
Bridge Street, Manchester.
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Fig. 6.-How grid current is used for rectifying purposes.

great that it is overloaded by them,
the negative half cycles going far
beyond the point of maximum
reverse grid current and possibly
even reducing the flow to zero
once more. It shows us, too, that
we must adjust the anode and grid
voltages of high frequency amplifiers
so that no rectification is taking

Fig. 7.-Taking the emission curve.

place in them, otherwise we may
expect distortion from that cause.
From the curve of the soft valve
we can see why it is that these
valves are so efficient as rectifiers,
especially when they are used on
single valve sets where the voltage
changes upon the grid are very
small indeed. For a rectifier, then,
we require a respectable flow of
positive grid current at zero grid
volts, whilst for the high frequency
amplifier grid current must not
be too high at zero grid volts, other-
wise pronounced damping and
distortion of the wave forms will
occur. The curves given in Figs. 4
and 5 may be read as follows.
The valve from which the first
was made should be an efficient
rectifier and should also do well
as a high frequency valve, for the
grid current is quite small at zero

grid volts. The second will rectify
very well, provided that it is used
by itself or with no more than
one stage c f high frequency amplifi-
cation in front of it. It will not
function as a high frequency
amplifier with anything like success
owing to the large current at
zero grid volts.

Grid current provides us with
one ofthe most interesting instances
of the importance of the minute
in wireless. The curve shown in
Fig. 4 appears quite large, but that
is merely because it is drawn
to a much bigger scale than those
in Fig. 2 for instance. To draw
the latter on the same scale as
the grid curve we should have to
increase the height of the vertical
line ten thousand times. Suppose
you draw both the anode and grid
current curves upon a full sized
billiard  table, taking the baulk
line for the grid volts and making
the volt divisions no larger than
those shown in any of the drawings
in this article. If we draw a line
straight through the row of spots

6
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0 10 00 30 10 00 60 70

a.
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Fig. 8.-Emission curves.
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down the cmre of the table we
can mark off on this_ten compart-
ments each , io in. long to
represent r milliampere apiece.
Our grid current curve ' would
cross the centre line. one_hundrcdt::.;
of an inch above ; the baulk line
and its. backlash kink would be
represented by a curve dioppinz
one -thousandth of an inch ln;low 1113
line. ! To get anything like results
we- shall -have to -draw the curves
upon a large football field 12o
yards in length. Here we can
make a centre line between the
goal posts, dividing it into ten
compartments 432 in. long, each
representing milliampere. The
anode current curve would then be
a beautiful sweep of enormous
size. If the grid current is
one microampere at zero volts the
grid curve would cross the centre
line .432 in. or rather less than

in..from its base. The backlash
kink would be represented by a
curve coming .0432 in. below

460,

95

30 300,

E
'4.

k 20

..

: 15

200,

10

-15 -10 -s 0
GRID VOLTS

Fig. 9.-Compare these curves with
those in Fig. 10 and decide which

are the steeper.

the line, or about half the thickness
of the standard spacing washer used
in variable condensers ! If we
wish to -carry the experiment rather
further by drawing on the same
scale a current -consumption curve
for the filament of the valve we
shall have to make our centre line
12,000 yards or nearly seven miles
in length.

'The Emission Curve
The last curve of importance

is the emission curve, which
helps us to determine the correct
filament potential at the normal
plate voltage of the valve. To
take this curve we proceed as
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Fig. 10. --Further curves, to -be compared with Fig. 9.

-shown in Fig. 7, connecting the
grid and plate together, and placing
a milliammeter in the high tension
circuit. The arrangement shown,
of course, produces a condition
such as will never occur when the
valve is used on the receiving set,
for it is unlikely that the -grid will,
at any time, be more than two or
three volts positive at the outside.
Our object is, however, to collect
and pass through -the milliammeter
the largest possible 'proportion of
the whole number of electrons
emitted by the filament. Some
makers work to an entirely arbitrary
figure of five milliamperes, taking
this as the desirable emission under
these conditions. When they have
found a filament potential which
gives a total emission of .five
milliamperes for a general purpoFe
valve at a reasonable plate voltage,
they take it that this is the correct
filament reading for the valve, and
that it will -function well on the
receiving set with the rheostat so
adjusted that the voltage across
its filament is at this figure. In
taking the curve they ad}ust the
filament voltage first of all to a
rather low value, and then take a
set of readings, raising the anode
voltage progressively by ten volt

steps. The curves in Fig. 8 are
those obtained from a dull emitter
valve whose filament was adjusted
successively to potentials of 1.5,
1.6 and 1.8 volts. It will be seen
that at 1.5 volts the desired figure
of 5 milliamperes is not readied at
all. The raising of the anode
voltage from 4o to 70 volts pro-
duces only a slight rise in the
emission ; in fact, with 3o volts
on the anode the curve begins to
bend -round, showing that we are
approaching the maximum point.
With 1.6 volts on the filament
things are better. We do reach
5 milliamperes, but the curve
begins to bend rather sharply with
the_anode about 25 volts positive.
By raising the filament potential
to 1.8 volts we obtain a very much
better curve which shows us that
we can obtain a steadily increasing
"emission" as the plate voltage is
raised to 7o. 1.8 volts -was, there-
forep- taken as the correct fila-
ment voltage for the valve under
test.

Some Pitfalls
Makers naturally wish to do the

best for their own products, and for
this reason you will generally find
thatthe curves which theygive'do not
err in the direction of gentleness in
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their slopes. A cursory examination
of the two sets of power valve curves
given in Figs. 9 and ro will probably
give the impression that the latter
are by far the steeper. But if the
two are !looked at with care it will
be seen that the grid volts divisions
of the former ,are the same size
as the milliampere divisions,
whilst the milliampere divisions
in Fig. i o are four times the size
of the grid ,volts. For this reason
the curves in Fig. 9 appear to be
much -flatter than those .n ao.
If, however, the two are di awn out
to the same ,scale, it will be found
that the truth is preeisely the
reverse of this. Both -are curves
of power amplifiers of great
efficiency. It will be seen that
good low frequency amplification
may be expected even with loci
volts upon the plate with the
valve whose curve is shown in
Fig. 9. The grid bias required in
this case will be ,five volts negative,
and there will be no distortion
since the curve is quite straight
between zero and volts. We
shall do better still with 300 or
400 volts upon the plate, for here
we have absolutely straight lines
and we can apply a grid biasing
potential of 15 volts or more
which will entirely eliminate -the
flow of grid current even if the
tops and bottoms of the waves
to be dealt with represent -a rise
and fall of 8 volts above or
below zero. The second valve,
whose curves are shown in Fig. io,
will function well with 200 volts
on the plate and a negative grid
bias of ro volts. With an anode
voltage of 400 we can apply 3o
volts negative bias to the grid,
thus cutting down grid current and
effecting great economy - in the
high tension current without undue
loss of signal strength.

Though it is impossible in one
short article to go fully into the
question of valve curves, it is
hoped that enough has been said
to give readers a good indication
of the information about any valves
which they can obtain from a
careful inspection of its various
curves. The curves usually pub-
lished by makers are those showing
the effects upon anode current of
varying grid potentials at different
plate voltages. Most mann
facturers, however, will supply
other curves if asked to do so. In
conclusion, I would recommend
every user of valves to make him-
self familiar with curves, for he
then knows exactly what he is
doing when he varies grid -or anode
potentials, moves the slider of the
potentiometer or adjusts -his grid
biasing battery.
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REMISSION OF B.B.G. CHARGES.
NOTE POTION-RIEDIL OF PRICES.

The Dominant features. at tliecAtii& Ten, Three and Four -Valve Ree,vers
are Efficiency, SelectiVity,. Pewee and Clearness of Reception. The List
Price is the Last Price, the specification embodying everything ready for
installation and- the prices include all I 0) alties.

Complete Sets corP-
Si5i of Panel, Valiresi,
Head Phones,- Itign
and Low Tension:
Batteries, A'eriair
Wire, Insulators;-,
Lead-in Tube.

PR rc E S :
Panels only.

Two Valve Panel,
£10 12 0

Thice Valve Panel
£14 5 0

Four Valve Panel
218 5 0

Complete Sets.

Two Valve Set
£10 15 0-,

Three Valve Set
£21 5 al

Four Valve Set
UR- 0/, OO

Panel only" in.
eludes Walnut Case,
but excludes Valves.
and Accessories.

A. .1. STEVENS Br
Wireles* Branch;

A Thing of
Beauty and a
Joy for Ever.
This handSome
Mahogany Pedestal
Cabinet fitted with
an A.J.S. Four -
Valve Receiver, High
and Low Tension
Batteries, with Loud -
Speaker, the horn
of wilichanatehcs the
wood, is supplied
complete with all
accessories ready for
use at

£48 15 0
or in Oak for

£46 15 0
Fee our Stand, E.4,
Foloce of Engireeriag,
British Empire

Exhiblien.
Catalogue on Request.

CO. (1914), LTD,
Wolverhampton.

Hear in mind,thatthe MAWR'S
brings the anode and gritbleads

c out at opposite ends. Thin apparent
'', minor difference gives an almost in,

credulous increase of Power with a
complete absence of mica distortion.

. For tire amplifying stages' of: your set
better results are not obtainable than with

MYERS
UNIVERIA1: 12r0, 4 volts, .6 amp.

( DRYVAITEIRY; 217-21 volts, .2.5 amp-
,' Plate Voltage, 2 volts to 300 volts

Mmeatial Clips supplied free.
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MORSE KEYS
and BUZZERS
Practise the Morse Code, so that you
can. listen. in to Shipping and the

various Land Stations.

I;
glisrO peirzieocromcmonesntdrieldctifoonr and

I IMORSE KEY

epurpose where a good sturdy
s is required. No. r5800. t

1 caw. caw ca v oar *1 I.&
Mar . .

--(with which is amnIgarnated 'Thomson and
Brea n Brothers, Ltd,)

Mesa 'e only.
Ilea? otHees and Warehoyees:

GREAT EASTERN ST., LONDON, E.0 2.
118, George Street, Edinburgh, and Branches

BUZZER
Fitted in neat hand -finished brass

I cases; an adjustment is provided
to give a large range of notes, and
aa double arm break ensures

p constancy. No. 154ban.
Price 3/9

I

BUZZER SET
Morse Key and' Buzzer mounted on
wellmademabirret, underneath which
room is provided to take a standard
pocket lamp battery. No. 15802.

Pries- 10/-
!MOO am,

Kindly order from
your wireless dealer.
We cannot supply

direct..

10 000 MILES ONE VALVE RECEPTION
-can be your experience

A New Zealand amateur picked. ur Alabama (10,000 miles1 on one MYERS Valve. This
is but one of the amazing records ottNelf MYERS have created--performances-which indicate
the pre-eminence of the MYERS 4,ver ordinary valves.

Such an experience can be yaurs by fitting MYERS to your set Constructional dfffereaceS
---the result of much scientific endeavour and manufacturing skill -whirl, mark the
superiority of the MYERS over the ordinary valves with bunched leads in the stem, are
definite causes of the remarkable reception that MYERS brings to every user.ers

Valves
PRACTICALLY UNBREAKAIV-E

Do not imagine that any valve will Produce the remarkable
results inseparable from the MYERS. Year valves
must be MYERS. Gel them from your dealer. 17i

cases of difficulty, sent to nearest agent. Post pai t.

Cunningham & Morrison
49, Warwick 'Road, Earl's Court,

s.W.5
Phone: Kensington 7235. 'Grains : Myerstubos, Fulroad, London.
LONDON,

That ,he MYERS gives such a
wonderful performance on Dis-
tant Telephony is due to the
absence of inter -electrode ca-
pacity present in ordinary valves
with bunched leads-a capacity
whi di bereaves the val,c of
sensitivity. The MYERS, how-
ever, proves its extreme sen-
sitivity. when it is possible to

various distant
stations simply by controlling
tiliunent emission,

AGENTS :
LONDOW.-The Drill Emitter Valva

Co., 83, Pelham Street, SCUM
Kensington, S.IV.7. 'Phone: Ken-
sington 3331.

MANCHESTER. R. Davies & Sons,
Victoria, Boll and, Nut Works,
Bilberry Street.

NEWCASTLE.-Gordan Bailey &Ca..
Consett Chambers, Pilgrim Street.

LIVERPOOL.-Apes Electrical Sail.
ply Co., 59,'Old Hall Street.

GLASGOW.-M Wigan's ir eless Ca,
5o, S2,,ehieltall Street.

YORKSHIRE. - H. il'adstrort#
Sellers, Standard Buildings, Lcedss.

SOUTHERN COUNTIES.-D.E.D./9
4, Tennis Road, Hove, Susses..

NGHAM.-J. 134
High Street, SmeAwirk.

In replying to advertisers, use COUPON on last page 29
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PLUG-IN COI LS

Say " ATLAS " and have the finest coil 1-n2de-the only one
on the market wound in twin -wire, affording greatest circum-
ferential area and the easiest path for H.F. Currents.

Imitation, in trying to attain the same results by the use
of single -strand thicker wire, is but the sincerest form of flattery.

Note the special design of the new male insert. It is
double slotted, and compensates for variations in different
makes of coil stands.
Supplied with porcelain or ebonite plugs as desired.
Designed on sound scientific principles, giving MAXIMUM INDUCTANC E.
INCREASED SIGNAL STRENGTH, MINIM Jill SELF-CAPACLTI
and GREATEST AIR -SPACING.
All wave'engths coverel. Each strand of our t vin -wire winding
is thoroughly insulated.

I THE "ATLAS" GUIDE FOR CHELMSFORD
on 1,600 metres

i I

I Aerial Toiled Anode Reaztion
I

Coil No. 150 251 or 300 200
l

I Price 7s 103. 9s. 03. 9s. 5d. 8s. 8d. I

Manufactured only by

H. CLARKE & CO. (MANCHESTER) LTD.
Radio Engineers, ATLAS WORKS, OLD TRAFFORD, MANCHESTER.
'Phones ii53 & 793, Trif yard Park. "Pirt)i.1, Manchester

The guarantee of
quality which
goes with our
many years' ex-
perience is linked
with all ATLAS
sperialities.

In replying to advertisers, use COUPON on last page
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Build your set
and guarantee
absolute success
with CLA RKE'S
"ATLAS corn -
ponents , which
include everything
for fixing on the
Panel.
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THE S.T.100.  ,..÷:

To the Editor of MODERN WIRELESS.

MODERN WIRELESS

Readers,

Experiences

SIR,-I have  been using your
S.T.too circuit for some time,
but have only just completed the
set in accordance with the instruc-.

tions in your envelope.
The results have been remark-

able, all B.B.C. stations coming in
at sufficient strength for four pairs
of 'phones, and Newcastle, Bourne- -
mouth, and Glasgow at fair loud-

, speaker strength. Ecole Supe'xieure
also is quite good- on the Amplion
Junior, but Morse interference is
terrible.

After finishing the set I made
up two basket -coils, one of 18 turns
24 -gauge and one of 23 turns 26 -
gauge, and with condenser in
series with former and vernier only
on reaction coil, I tuned in KDKA
from 12 (midnight) till I.3o a.m.,
when I lost his carrier wave com-
pletely. Another night, however,
v,11 --,n conditions were more favour-
able, KDKA came in at great
strength. In fact, it was quite
audible, though not decipherable,
on the loud -speaker. Hand capacity
effects were most disconcerting, and
anti capacity handles and my next
purchase. Also a vernier con-
denser seems to be needed on the
A.T.C. for long-range work on
short waves.

I am using'D.E.R. valves, Which
seem to suit the circuit.

I have once received WGY, but
the music was terribly distorted
and the call signal alone intelligible,
and this only after repetition.

I am now going to have a try at
the Omni Circuit receiver, but will
construct it from ne,w parts, as I
would not- disturb the- S.T.roo in
its present form in any circum-
stances.

Yours faithfully,
L. W. EDWARDS.

P.S.-My aerial is fair, being
75 ft. long single wire, 35 ft. at
free end, hut badly screened by
trees to the west and by the

neighboiss' bundles of wire, called
by them " ante.nnw " (they have
crystal sets with sliders and 12
by 4 coils).. Since writing the
above I have picked up. WGY,
Gen. Elec., Schenectady, on about
too " metres. The strength was
equal to that of '2L0 on a crystal
set. Fading was not noticeable,
but the wavelength jumped all
over the place and fine tuning had
to be carried out with the hand
owing to the variation. The
generator hum was most pro-
nounced.

r.!.,.e.
:4.. THE TRANSATLANTIC
;. RECEIVER. x,    :.
To the Editor of MODERN WIRELESS.

SIR,-You might be interested
to hear that I wired up a " Trans-
atlantic Receiver " as described
in your late issues of MODERN
WIRELESS, with a few slight altera-
tions I thought could not be beaten
for design.

We have received all the British
broadcasting stations. Cardiff
seems always weak here.

The first night my son and I
were in a hurry to see what we
Could get at the distance, and at
II .55 to 12.25 we -picked up
dance music and clapping, one
tune being repeated as encore,
but we could get no call sign and
there was occasional fading. We
retired early. A few nights after
1 tried again and got more music.
No call sign. I called my wife
down to listen in, and it, the music,
was undoubtedly of American
origin. But the fading was bad
to inaudibility and .rose steadily to
loud -speaker strength, and 'so
periodically it was repeated.

I have decided to try after 3 a.m.
as I did with my previous set,
and will let you know the result.

Yesterday I tuned in FL. She
came in strong, but was washed
out .every few minutes by C.W.
and spark combined. By altering
grid potential and filament heat
got_ her bark again, he. hr.-

mediately washed out -by spark '
and mush. This has not occurred
at my previous attempts, when
have held FL and Radiola with
perfect distinctness with very slight
interference.

We got PP-. Could not get last
two letters. Apparently Holland,
lecture on dancing with illustra-
tions, speech " Dutch," But they
ended up with " Good night, Gentle-
men," in quite the approved style,
and gave their national anthem and
" closing down 7 in broken English,
11.55 to 12.55. We thought it
might be a Brussels station, but
the wavelength was just over
t,000 metres to 1,100. Have not
calibrated this yet.

It is a very interesting set with
possibilities, and I have to thank
you as a constant subscriber to
your papers, and remain

Yours truly,
H. E. H.

London, W.;:+:: +:°::4't:
THE DOUBLE DUAL

 CIRCUIT ON THE OMNI +,t.
RECEIVER.

+++:++ 44.:**:4++:+.!*
To the Editor of MODERN WIRELESS.

SIR,-Just a few lines to inform
you that I wired my ." Omni
Circuit " receiver in accordance
with wiring plan " Double Dual
Receiving Circuit " published in
March MODERN WIRELESS. I am
delighted -with the circuit, have
had all the B.B.C. stations, in my
opinion, better even than with
S.T.too, and, most important of all,
I was able to totally cut out 5WA
while listening -to Radiola station
on Sunday last. As my hOuse is
only about mile . from 5WA
transmitting station, I think you
will agree that it speaks wonders
for the circuit. (I must add that
this was without using wave -trap
or any other device.)

Yours truly,
P. F. BOOTH.

Victoria Park,
Cardiff.
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e A TRANSATLANTIC WITH e

NOTE -MAGNIFIER

To the Editor of MODERN WIRELESS.
SIR,-You may possibly like to

know the results of my Trans-
atlantic receiver_ and companion
note magnifier which I recently
completed to your design.

The only departures from the
design, as published in MODERN
WIRELESS-, were as follows :

1. In order to have the choice
of a greater variety of valves 4 -pin
valves were used, taking every
possible precaution to reduce capa-
city in the holders to a minimum.

2. A 2 -pin socket with a shorting
plug was fitted (for reaction when
using the 2 -coil holder for long
waves) on the panel, instead of a
permanent connection to the 2 -
coil holder, which latter is not
at present attached to the box.
I did not use a sloping front
cabinet, as I have not yet decided
on the most convenient position
for it.

3. A vernier filament resistance
is used for the H.F. valves.

4. I have put H.T. terminals
on both sides of the note magnifier
panel, so that, if necessary, the
same H.T. supply can be used for
both panels by employing connect-
ing strips between the two.

Although the combination only
differs in detail af lay -out of the
components from an experimental
5 -valve set which I made to my own
design nearly two years ago, it is
incomparably more efficient and
altogether delightful to work with.
Reaction down to the lowest
wavelength which I have tried -
200 metres-is delightfully smooth,
and, with correct H.T. voltage,
without a vestige of overlap. Ad-
justment of the filament rheostat
of the H.F. valves is, as you said
extremely critical ; when on the
border line of oscillation less than
one -eighth of a turn of the vernier
of the Igranic rheostat suffices
to put it into or out of oscillation.
It can be set on the very verge of
oscillation and remains there- with
perfect stability, which is extra-
ordinary, seeing that very little
grid bias is used on the potentio-
meter-an Igranic. I should
advise anyone constructing one
of these receivers to use a vernier
rheostat for the H.F. valves, as
the control by its use is perfect.

Altogether I am more than
delighted with the results, and I'
cannot conceive a better set as a
standard for general use.

The only point requiring atten-
tion when one has to get the last
ounce out of the set is that the

accumulators are in good condition,
as, owing to the extreme sensitive-
ness to H.F. filament brightness,
any fall of accumulator potential
is accompanied by a more serious
loss of signal strength than in
most sets. This, however, is- only
a disadvantage when the receiver
is in one room and the loud -speaker
in another, as a minute movement
of the vernier of the rheostat
immediately restores strength, or a
correspondingly minute movement
on the potentiometer towards -.
For this reason I doubt whether
dull emitters, run off dry batteries,
would be very satisfactory with
the instrument and loud -speaker
in different rooms, but they would,
of course, be all right if run off
accumulators.

I have for some time past been
carrying out trials of all the latest
dual circuits in " board " form,
and I must confess that, in my
hands. I was unable to obtain

The Transatlantic receiver made up
by our correspondent at Kilburn.

satisfactory stability- unless stabili-
sation was carried to the point of
serious loss of signal strength.
For distant work, such as obtains
here, they have to have reaction
pushed a bit, and, under these
conditions, they are all, in my
experience, liable to burst into
oscillation on the very slightest
provocation, or, indeed, without
any provocation at all ! For
shorter distances they may be
quite satisfactory, but I have no
experience of really short range
work. But except as a matter of
experimental interest I should never
dream of using a dual as standard
receiver for anything like distant
work. The best is S.T.roo with
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County Wicklow.

X THE TRANSATLANTIC T.
4*

RECEIVER.
4:**:**X*0:**:**:**:*:**:*+++:**:*
To the Editor of MODERN WIRELESS.

SIR,-I have recently con-
structed your Transatlantic receiver
with two -valve amplifier, and
thought you may be interested to
know of results and to have photo-
graph of the set. I find that a
Bretwood variable grid -leak con-
nected in series to L.T. increases
strength quite ro per cent., also
separate high tension batteries for
L.F. valves greatly improve loud-
speaker results. I should also like
to add that the Ora B valves which
I am using in this set work excel-
lently ; also that a 50-100,000 ohm
variable resistance connected across
the secondary (IS. -0.S.) of second
L.F. transformer cuts oth any
mush, although it slightly decreases
strength. The set is very selective.
Living only 4j miles from 2L0, I
can cut it out completely when
using the H.F. valves and without
any wave -trap. Using a 2 ft. 6 in.
frame aerial, I picked up Bourne-
mouth and Glasgow on 2 H.F.,
D. and 'phones. With a twin
3o ft. aerial, approximately 70 ft.
high, all B.B.C. stations are audible
on loud -speaker under favourable
conditions, using 2 H.F. and D.,
also Radiola. and L'Ecole, and
using the two amplifiers, all the
above can be heard quite r5o ft.
away from the speaker. I have
not seriously tried for American
broadcasting, but received WJAX
on December 27th, using four
valves, but atmospherics being
very bad,I gave up after 20 minutes.
In conclusion, I should like to
congratulate you on the compact
lay -out of this excellent set.

Yours faithfully,
G. W. N.

Kilburn, N .W .

an extra H.F. stage, although_
the varying damping by the crystal
is a great source of instability,
unless two crystals and firm con-
tact are employed.

I did not find that the addition
of an H.F. stage increased tire
instability of this circuit appre-
ciably, if at

Yours faithfully,
KEADE J. C. DENNIS, col'..

(Late- 21IY).

t ORDER YOUR t
SEPTEMBER DOUBLE

NUMBER EARLY

272



August, -1924

IGRANIC
Low -frequency Transformer.

IGRANIC
Honeycomb Inductanc

MODERN WIRELESS

IGRANIC
Filament Rheostat.

for perfect team -work in your set
-build with IGRANIC

IGRANIC stands
for QUALITY in
Radio Components
IGRANIC Low -frequency

Transformers
Give high amplification with
complete absence of distortion.
Supplied with steal shrouds to
reduce interaction effects, they
are made in ratios of 5 to .1,
3 to 1, and 1 to 1.
IGRANIC Honeycomb

Coils,
the invention of that distin-
guished physicist, Lee de
Eorest, owe their superiority to
the patent " criss-cross "
Laethod of winding and to -the
Net that they are self-support-
ing. Made in 19 sizes for wave-
length ranges of from 100 to
25,000 metres, and for either
plug-in or gimbal mounting.

IGRANIC Rheostats
Never get hot or burn out
when used correctly, and work
smoothly and noiselessly.
Easily mounted-and supplied
in two types, vernier and plain

Works : BEDFORD.

BRANCHES AT GLASGOW,

Use on'.y one o the Igranic Radio Component; 'n your -present
Radio set and notice the improvement. It will prove to you
that the perfect set is obtained by building with Igranic
Components-for being made in our own workshops of the
finest material for the purpose, they give harmony of action,
resulting in the aim of every wireless enthusiast-perfect
reception. Don't experiment-it's costly. Build a sure and
satisfactory set with IGRANIC -Components.

Igranic Devices include :-
Honeycomb Coils. Va

Bi-plug Coilholders.
Filament Rheostats.

Intervalve Transformers.

rionieters. Vario-Coupleis.
Tri-plug Coilholders.

Battery Potentiometers.
Vernier Friction Pencils.

Etc.
Okdnake of all reputable dealers. Write us for List No. Z 211.

AttfEiN,

stIt I1W/

149, Queen Victoria Street, London, E.C.
MANCHESTER, BIRMINGHAM, BRADFORD, NEWCASTLE AND CARDIFF

In replying to advertisers, use COUPON on last page 273



MODERN WIRELESS

01 IIII/// ,,,ple
\ 0111/4 111f177,,

N j1)11111-TTI., ,.

lirttai":.5.3a:l'l IL... ' A

EL
\\,(11////

August, 1924

THE PERFECT AERIAL
THIS WONDERFUL WIRE
IS THE ONLY AERIAL
WHICH CAN STAND
THE RIGOURS OF
THE ARCTIC.

HEAD THIS AND BE CONVINCED.
Extract from the "Wireless Weekir." June 25th, 1924.

THE ALGARSSON ARCTIC EXPEDITION.
ELECTRON WIRE IN THE ARCTIC.

A good deal of public interest has been aroused by the Algirsson Expedition from the Thames for the Arctic Circle.
After the work is finished in the Arctic, the vessel will return direct across the Atlantic to New York. Their destination is
a point some 200 miles from the Pole. She is a small vessel of 23 tons, an I there was Soma difflaulty in erecting the aerial.
She possesses two masts between which it was quite impossible to string the aerial in the usual position, because her
sails would have fouled it. A download between the two mast heads was entirely ruled out by the arrangement of the
rigging. The only possible position for the span of the aerial was between the masthead and a point in the bow, 'ha
aerial being of the twin typo with 0 foot spreaders. The only possible point from which the download could be taken
proved to be the upper end of the aerial, and a most difilault problem arose as to how this was to be brought down to
the level of the deck. It could not be brought in the obvious manner straight down the mast, because it would have
interfered with certain of the running rigging, ani the only possible route or t proved to be down the steel ratlines, no
doubt a very undesirable method, but the only possible compromise in the circumstances. Even after its arrival upon
the deck, the lead had to follow a somewhat devious route for some distance along under the bulwarks, and then across

The deck, and through a skylight. Since a great part -of the route of the download was liable to be wetted by spray at
any time, and also to be submerged at intervals by seas breaking inboard, the question of the type of wire to use for
this and Inc the aerial itself, whose lower extremity was liable to similar treatment, was naturally a serious problem.

emembermg the corrosive action of sea water, it was obvious that an extremely durable form of insulate wire was
necessary, led to the choice of ELECTRON, the Cable now being sold by The New London Electron Works, Ltd.
ELECTRON wire has great mechanical strength and resistance to corrosive influences, and was used for the whole of
the aerial and the download.

THE SECRET OF "ELECTRON" WIRE.
Wireless experts agree that the ether waves flow only on the surface or skin of the conductor which carries them.

Therefore, aerials which consist of several small wires stranded together are more efflaient than a single wire of thicker
gauge.

It is also an established fact that SILVER is the finest conductor, closely followed by TIN. Silver is not only too
expensive to use generally as an aerial, but for many technical reasons It is impracticable.

On the other hand, Tin, an expensive conductor, four times the value of copper, lends itself admirably, inasmuch
as it can so easily be coated on other wires of ths necessary strength and durability, so that it fulfils the purpose of a
perfect conducting " Skin."

That each separate strand of wire is scientifically coated with a skin of pure tin.
Enthusiasts who are using " Electron " Wire in all parts of England and America report wonderfully clear results

with either crystal or valve sets. The ether waves penetrate the protective coverings, all incoming signals being hell.
Suspend " Electron" Wire where you will, load direct to the set (no separate lead-in required), use " Electron " Wire
for earth, and a greatly improved reception will be the result.

EXTEND YOUR 'PHONES or loud -speaker to any part of the house or garden with " Electron " Wire, which
being insulated with vulcanised rubber, no further insulation is necessary. You may allow it to touch anything any.
where, indoors or out-of-doors, in perfect confidence. " Electron " Wire has no equal at ten times the price.

" Electron " Wire is ideal for all kinds of Indoor Aerials, Frame Aerials, etc. There is glenty of scope for experi-
menting. Try every possible way of erecting, and quite likely some new arrangement will be found which will be of
great help to others. The set should be as near as possible to the aerial. Lead in at right angles in one continuous
length.

The CM ETSTAE7-41(7, 100
and the Best in theWorld.
Also for extending
'Phones, Loud
Speaker, etc.

Two 150 feet Two 250 feet
lengths twisted lengths twisted

300 ft. 500 ft.
5/- 8/ -

Carriage Paid.

Postage
6d.

Two 500 feet
lengths twisted

1,000 ft.
15/ -

PUBLIC WARNING
Bay Electron Wire in BOXES ONLY. Take no substitute.
Some dealers try to deceive you. They make coils to look like Electron. They know the way to sell
you another wire is to make it seem like Electron.
Buy Electron Wire in BOXES ONLY.
AVOID DECEPTION. Don't buy another wire made to look or to sound like Electron.
LOOK AT THE NAME AND THE BOX.

ON SALE EVERYWHERE

,$)

IDEAL
FO .71

FRAME AERIAL.
No further Insulation necessary.

411,

IINIMINMENMIL
THE /XENIA
SIMPLY
HANGS
FROM ROOF

OR
WINDOW.

11111111i11,4i

Ili

y II
n 1

III

" Electron " Wire is ideal for all kinds of
Indoor Aerials, Frame Aerials, etc. There
is plenty of scope for experimenting. Try
every possible way of erecting, and quite
likely some new arrangement will be found
which will be of great help to others. The
Set should be as near as possible to the
Aerial. Lead in at right angles in one con-
tinuous length.

INDOOR AERIALS
Electron" Wire has been used

with great success
Round the Picture Rail,
Parallel across the Room,
Round a Fire Screen,
Round a Cupboard Door,
Along the Corridor,

and almost everywhere.

NEW LONDON ELECTRON WORKS, Ltd.
(Members of the B.B.C.)

E t 1821Telephone: Ea 99, REGENT'S DOCK, LONDON, E.14. Tel.: "Stannum, London."East t 6043:
'BUSES Nos. 15, 23, 40, from Aldgate or Bank. (Near East Stepney Station, L.N.E.R.)
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ested brOrrrsePes
A L.F. Intervalve Transformer
Messrs. Brown Bros., Ltd., have

submitted a small low -frequency
intervalve transformer.. This is of
the - usual type, having a closed
circnit. core of iron stampings and
brass frame provided with holding -
down brackets ready drilled and
very small terminals in .an ebonite
strip at the top. The iron core was
noticed to be of extremely small
dimensions, and from the relatively
low D.C. resistance of the windings
it could be deduced that the
amount of wire in the coils was not
very great. The insulation7resist-
ance was found on test to be satis-
factory.

Tested in actual reception, the
results in general ,we,rq disappoint-
ing, the tone being thin and tinny,
and the amplification not remark-
able, being of the order of 4 - as
compared with 7 for the standard
transformer under similar con-
ditions. Evidently both primary
impedance and area of core were
insufficient to give the best results.

Short -Wave Cosmos Strip. Coil
Messrs. Metropolitan - Vickers

Electrical Co., Ltd., have submitted
for trial several coils of their series
of plug-in inductances, wound
with the special Cosmos strip. It
will be remembered that in this
strip several parallel wires are
embedded and insulated from one
another, in a paper strip. This
lends itself admirably to the
construction of low -resistance coils
for the shorter wave -lengths, as by
putting these wires in parallel there
is obtained a very favourable type of
conductor of really low H.F. resist-
ance, and the strip can be wound in
a flat spiral to as many turns as
required. So far we have -tested_
the No. 25 coil.

The completed coil is mounted in
a neat case, 31- in. diam by tin.

thick, carrying the usual plug -and -
socket fitting. The inductance
value is given as 25 microhenries-
it is an excellent idea to print the
actual inductance on the coil, and
much more scientific than giving
merely the turns-and on test in a
secondary circuit covered from
below 75 metres to just under 200
metres wavelength with a parallel
.0005 µF . tuning condenser and
ordinary R valve and panel. With

a parallel .000x tuning -condenser,
with a No. 25 coil of standard make
as reaction, it became possible to
get down readily below too metres
On the large aerial. Various short-
wave morse transmissions of ama-
teur origin were received at goOd
strength ; and a test transmission
in the early hours of Sunday morn-
ing (apparently Of commercial Char-
acter) on just below Too metres
came in in London at good loud -

Two Cosmos short-wave coils, and a strip of the special ribbon with which
they are wound.

even the low minimum of a small
series condenser it was not possible
to go quite down to roo metres
on a P.M.G. aerial, either double
40 ft. or single 70 ft. With the
customary two -circuit -arrange-
ment, a_six-,turn coil of No. i8 wire
on a three-inch former in series with
a small variable condenser (.0002
max.) as primary, and this coil as
secondary in a three -coil tuner with

speaker strength on a 0 -V -I circuit.
While atmospherics were very
prevalent at the time of the test,
they troubled one but little with
this tuning device. Selectivity was
excellent, and tuning extremely
sharp. The high -frequency resist-
ance was evidently reduced to a
minimum. One rather expected to
find some unfavourable result from
the use of so much paper dielectric ;
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but apparently the dry paper does
not introduce serious dielectric 13ss s

We can confidently recommend
this type of short-wave coil to our
readers. For the reception of
K.D. K. A. and other short-wave
transmissions this No. 25 coil is
admirably adapted, when used in
the manner suggested here. Tests
on the other coil will follow shortly.

" Aerio" Insulated Detector
Whisker

The elimination of several
possible faults in the connection
to the catswhisker in ordinary
crystal -detectors with adjustable
whisker -holder is aimed at in tip-
" Aerio " insulated detector
whisker, a sample of which has
been sent us by Ernest Bastock.

In this the connection is made
direct from the aerial terminal to
the whisker by a 9 -in. piece of
insulated flexible wire, which is
actually soldered to the " Spear-.
point " whisker. This eliminates
some half - dozen connections
through joints which may become
loose or otherwise defective, and in
many cases may result in much
improved reception. The whisker -
holder fits readily in the place of
the usual types, a small ebonite
tube with set -screw being placed on
the slidina's rod of the detector in
place of the usual metal piece.
There is, of course, no particular
point in having this part insulated.

On test in actual reception, on a
detector which had often given
trouble through loose contacts in the
adjusting system, the value of this
device became apparent. The set-
ting of the crystal was facilitated,
as the " fading " effects due to
intermittent bad contacts whilst
manipulating the mechanism were
dispelled. It is a thoroughly sound
principle to separate the two
functions of mechanical adjust -
ability and continuous electrical
connection, as becomes possible
with this excellent device.

XXXXXXXXXXXXXXXXXX
RE GAMBRELL COILS F.

XXXXXXXXXXXXXXXXXX
To the Editor of MODERN WIRELESS.

SIR,-With reference to your
test of the Gambrell Efficiency Coil
" a /2," reported on page 761 of
the May issue of MODERN WIRELESS,
we as manufacturerS of this coil
would like to make the following
observations.

While admitting that principles
are fairly well established for com-
paratively long waves, we cannot
agree that this is so, for short
waves, especially in view of the
remarkable results recently ob-
tained in short-wave working.

Wire.

In order to obtain unbiased
figures on the question of gauge
of wire, we have requested the
National Physical Laboratory to
measure the effective resistance at
a wave -length of ioo metres of
three " a /2 " coils identical in all
respects except gauge of wire, the
results of which we give below :

H.F. Res.
at loo
metres
Ohms.

2.I
1.9
2.4

D.C.
Resistance

Ohms.
24 .22
18 .054
9 /36 stranded .21

As inductances of this class
have to work on a fairly wide
band of wave -length, in choosing
the gauge of wire for their con-
struction the effective resistance

- at one frequency is not the only
factor to be taken into considera-
tion. The clignge of resistance
with frequency must also be con-
sidered and we have chosen 24 gauge
for coil " a 2 " because the H.F.
resistance is more uniform over
the range of wave -length on which
the coil is designed to work. At
10o metres, 24 gauge gives a result
only .z ohm higher than i8  gauge
(see table): At a wave -length of
5o metres, fprther experiments,
at present incomplete, indicate,
as we originally found, that 24
gauge is superior.

Further, we do not know of any
other detachable coil which has
such a low effective resistance.
We are not surprised that the
selectivity was poor, owing to the
admitted tight coupling between
the circuits. If loose coupling had
been employed, the complaint
would not have been that the
tuning was flat, but that vernier
condensers were necessary.

Yours truly,
GAMBRELL BROS., LTD.

XXXXXXXXXXXXXXXXXX
5:C POWER VALVES 5X

MXXXXXXXXXXXXXXXXM
To the Editor of MODERN WIRELESS.

SIR,-A great deal has been
written lately both in this magazine
and in others on the subject of
low -frequency amplification. In
almost every case the writer has
advocated the use of special valves
of the " power " type, in con-
junction with a high-tension battery
of about 120 volts, if maximum
results are to be obtained. This
type of valve is constructed to
handle heavy potentials and cer-
tainly gives a large volume of
sound and very good quality of
reproduction ; it is significant to
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note how many firms are fitting
their receivers with a stage of
power amplification. There are
several power valves on the market
at present, and some of the more
recent type consume only .25 amp.
of filament current, but in my
opinion they all suffer from one
fault-they are too expensive. The
average price is thirty-five shillings,
almost treble that of the ordinary
bright emitter valve of the " R "
type. The special filaments used
may account for a certain increase
in price, but surely even a couple
of inches of special filament, a few
extra centimetres of wire, metal
and glass, with, perhaps, some
little extra time in the exhausting
chamber, does not warrant such a
large increase over the price of the
ordinary valve. There are, of
course; the smaller power valves,
such as the L.S. 3 and the P.3.3,
which costs only twenty-two and
sixpence. I have tested the L.S. 3
on my own set with different
values of H.T. and grid bias, but,
frankly, I cannot see any difference
either in construction or in results
between this type and the ordinary
" R " valve. What is  really re-
quired is a valve with a reasonably
large plate and grid and a filament
that takes the usual .65 amp.
It should be capable of handling
effectively an H.T. potential of
anything up to 30o volts, and should
be sold at a price of about twenty
shillings. Such a valve would, I
am sure, command a ready sale.
Most loud -speakers require, a
strong output from -the ainplifier
in order to do full justice both in
volume and in quality to the
reproduction. In many cases dis-
tortion is due, not to faulty trans-
former construction or to lack of
suitable grid bias, but to thinness
or " attenuation " of volume.

Yours truly,
BASIL HAW.

Sidcup, Kent.

NXXXXXXXXXXXXXXXXX

X THE NEUTRODYNE
XXXXXXXXXXXXXXXXXX
To the Editor of MODERN WIRELESS.

SIR,-I have completed your
Dual Receiver with Neutrodyne
Control, April, by Mr. A. D.
Cowper. The set is wonderfully.
selective and very sensitive.

Also I have just completed
March Cabinet Receiver by Mr.
Herbert K. Simpson, for my friend.

Please accept my thanks and
congratulations on' the very ex-
cellent design.

Yours truly,
T. K . HOSAI.

Manchester Square, London, Wi.
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-,zinimiliPARAGON -CURTIS

ONE PIECE
MICA CONDENSER

PARAGON - CURTIS

)
COND=NSER-

tUARANTEED CAPACITY

Made in ONE piece. NO WAX.

Marks a
FUNDAMENTAL
DEVELOPMENT

in

FIXED CONDENSERS.
Guaranteed CONSTANT capacity
at all Temperatures, under all

conditions.

The old-fashioned Fixed Condenser, with its plates and mica di -electric
held together in a tin sheath and set in a mould of doubtful insulating
properties filled with wax, was at best a temporary expedient which
answered the abnormal demand inherent in a new and rapidly increasing
industry.

In the Paragon -Curtis one-piece Fixed Condenser the metal plates, mica
di -electric and connecting terminals are set in Paralite composition and
moulded simultaneously under considerable pressure. So firmly welded
are the various parts as to make the Paragon -Curtis Condenser practically
indestructible : it may be immersed in boiling water for an indefinite period ;
will stand flame heat without damage or loss of efficiency.

.000i to .0009 mfd., 1/9 each. .00r to .006 mfd., 2j-- each.
For other capacities and particulars SEE LISTS.
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The RADIONETTE
CRYSTAL RECEIVERS

200 10 1,850 metres, tilt -
For other Mcdtls, SEE LISTS

The " Popular " Model is designed to operate on ALL
British Stations, INCLUDING the High -Powered Station.

NO EXTRA COILS REQUIRED.

Established during the earliest days of
Wireless Broadcasting, the present many
thousands of satisfied Radionette users
are a striking testimony, and must be a
solid guarantee of uniform Radionette
efficiency.

The RADIONETTE "JUNIOR,"
all -Ebonite Variometer tuning, 151 -

The RADIONETTE "POPULAR,"

UNDER " ALLEGED"
IMPOSSIBLE CONDITIONS

FIFTY
yards from the Generating Station,

surrounded by a mass of working machinery,
and myriads of Neon Tubes, in the Palace of
Engineering, Avenue 14, Bay 12.

WEMBLEY
THE RADIO-STRUCTA

gives a daily solo loud -speaking demonstration,
throughout Broadcasting hours, of extra-
ordinary power and volume
The "Blind" spot mu, t be " Blind " indeed in
which the Radio-Structa will not operate
For prices and particulars of the NEW 2, 3 and 4

Valve Radio-Structa models with Silver-plated fittings, see
lists.

PARAGON
RADIO QUALITY

EBONITE
is manufactured from the purest materials only in
accordance with the OFFICIAL POST OFFICE
SPECIFICATION " B " and

GUARANTEED TO CONTAIN
NO " FILLINGS " or " LOAD! NGS "

to increase the weight.
Therefore PARAGON RADIO QUALITY EBONITE is
1. The lightest in weight.

Size of Average weight Average weight
sheet. Paragon, other rnak,s.

24.X24X} 6 lb. 71 Th.
21X 24 X3/16 4i lb. 61b.---

i.e. 30% more superficial area for the same weight.
2. Of Guaranteed Quality as it is manufactured to

Government Specification.
You do know what you get when it is PARAGON.

3. ASSURES, because of its purity, 25% inc-eased machining
speed without chipping and double life for cutting tools.

4. The uniform fine grain, dead matt surface of Paragon
Radio Quality Ebonite is obtained by a secret
process and is unequalled for its distinctive appearance.

SHEETS, RODS, TUBES, MOULDINGS.

TESTED AND RECOMMENDED

"MODERN WIRELESS
PARAGON Radio Quality

Post office " g ,1

13" el.:Hada." EBONITE PANELS
Fine grain, dry matt finish, ground edges.

EACH PANEL in SEALED CARTON
Stamped " PARAGON."

_..____-----_.STANDARD SIZES:-
I

j 6} x 31 x 3/16 1/9d '24 x 10 x I 15/-
: 61 x 51 x I 2/3d iof X 7 X} 4,7d
ii 8 x 6 x 3/16 2/6d ..:12 x 6 x} 4 6d

r45>c< :i >>c< 1

3/3d :22 X 11 x}
6/6d *12 X Sr X

16 X 9 x i 15/3d
9,

7

i 14 X 12 x}
Ted
1 /6 *r8 X 6 x} 8/3d

6/9d
12 X 10 X

6/-
6/9

16 X 12 x f 12/. *lox 8xf*12 x 8 x

* Extra price for.

Modern Wireless Panels Drilled & Engraved from stock
High Frequency S.T. 100, 5 /9. Transatlantic V, 5 /-
Efficient Single Valve Receivers, 3 /6. Portable Receiver, 8 /-
Selective Crystal Receiver, 1 /- Do Luxe Amplifier, 6 /-
High Tensionless Receiver, 3 /6. Single Valve All -Wave
PRICE FOR PANELS ONLY see "Standard Sizes." [Set, 3 /6
Special Panels, similar quality and finish, Cut, Edges Squared and

despatched same day. id. per square inch-postage 6d. extra

Stocked by all reputable Stores. But it must be in Paragon sealed carton.

PETER CURTIS, LTD.,
34-36, Whitfield Street, London, W.1.

Telegrams : "Paracurt ex ." 'Phone : Museunt 8489.
BIRMINGHAM : 76, Newhall Street. Central 7236.
MANCHESTER : 312, Deansgate, Central 5095,

ConjunctionIre aside

THE PARAGON RUBBER
MANUFACTURING CO., Ltd., HULL.

In replying to advertisers, use COUPON on last page 277
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Patent
applied
foe.

TRADE ENQUIRIES
IhVITED.
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Your REFLEX "
RECEIVER

can be doubly economical if you fit Raclion
Valves. D.4 for single valve circuits. A.2
for second stage in S.T.100, etc. These
valves use only a third of usual filament
current.
Use only .25 amps. at 3.5 to 4 volts. Anode

Volts 30 to 90.
On all normal plate voltages no grid bias is
needed.

Two Types : A2 for amplifying.
D4 for detecting.

Same price for each. Same filament and
anode current also. If your dealer does not
stock this efficient and economical valve,
don't be put off with any substitute. Write
to us, and we will fill your order by return
cf post.

Sole Manufacturers:

RADIONS, Ltd., Bollington, Macclesfield.

it 11w New

ANON L'ISZtViTgi

August, 1924

VALVE
REPAIRS

kld st makes) .

Valves repaired by us are
guaranteed :-
(x) Not to consume more

current.
(a) To have the same ampli

fication.
(3) To give the same radiation

Ordinary types.

Price 6 /6 Post
extra.

We also manufacture :--
Vernier Condensers, Dual Condensers,
Dust -Proof Condensers for use on table.

Built up on the same lines as the above
Standard Condensers.

and aotpliy enjoyment./:

SilvertoWil
Tiaria ble
Condensers.
These con lensers are strongly constructed
and the grea est care is taken in the adjust-
ment of the various parts.

Capacities o.00: 1, 0.0002, o.oco5, and o.00t
mfd. Moving vanes are shaped to give
low minimum capacity. Fitted with a
stop to allow of a movement of iSo degrees
only. Any of the stock sizes can be sup-
plied with dial and knob, instead of kne
and pointer, at extra cost.

Prices 7'6, 8/-, 11/6, & 15/- each.
MAKERS : The Silvertown Company, 106, Cannon
Street, London, E.C. 4. \\",,Ris,,: Silvertown, E. 16.

WIRELESS ACCESSORIES
cuality guaranteed by ever 50 years' electrical manufacturing cxrerience.

...==1-....

7:64

1

In replying to advertisers, use COUPON on last page
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0
0. 0Basket Coils0 ,..
0* A N 0ewType of Mounting and 3 -Coil Holder. o
<>
.4 Basket Coils are coming into favour in many quarters, and would be still 0
0 more popular if the mounting methods were improved. This
0 article describes a very practical holder. (-

<><><>004<><><>000.000C:)<><><><><><><><>0.000,00000000.0000000...<><><><>

T111S 3 -coil holder and type
-of mounting here described
has been found very satis-

factory by the writer, and will no
doubt appeal to those who construct
their own apparatus on account of
the small cost involved (approxi-
mately 3s. for the holder), and when
completed makes a very neat and
compact piece of apparatus.

The holder may be used either as
a separate unit or mounted on a
cabinet.

Coils wound on a permanent card-
board or fibre former are the type
for which this form of mounting and
holder is designed. These are
mechanically stronger than those
wound on a removable former, but
with little extra work this method
may be adopted to other types of
coils.

With a view to facilitating the
purchase of parts and materials,
the following table is given

Item and Material. Size. Quan-
tity.

Required for Mounting I Coil.
Ebonite ..
Spacer, Wood ..
Contacts, No. 22 S.W.G., phos-

phor bronze strip ..
Screws, brass, cheese head (or

bolts)
Nuts, brass .. .

Screws, brass, wood, counter-
sunk head ..

Screws, brass, wood, round
head

Required for Holder.

I
I

I

I

2i in. x I in. x it in.
/ in. x I in: xi in.

If in. x in.

No. 8B.A. x irk in.
No. 8B.A.

No. 2 x16- in.

No. .2 xiss in.

I

2

4
4

2

2

Base, wood .. 2 & 3 41 in. x2 in. x* in. I

Spindle Supports, wood  2,3&4 41 in. x 2 in. x* in. 2

Rotating Holders, ebonite 3&5 in. x if in. x IV in. 2

Fixed Holders, ebonite 3&6 in. x 2 in. x IV in. I
Terminal Blocks, ebonite 2,3&8 2 in. x in. x* in.
Knobs, ebonite 2&3 2

Springs, contact, No. 22 S.W.G.,
phosphor bronze .. 5 & 7 2 in. x in. 6

Spindles, brass rod .. 3 No. 2B.A. x 51 in. 2

Bushes, brass .. 3 To clear No. 2B.A. 4
Nuts, brass, round or hexagon,

* in. thick .. 3 No. zB.A. 4
Nuts, brass, hexagon., ordinary 3 2
Nuts, brass, lock 3 2

Washers, spring 3 2
Screws, brass, cheese head .. 5 No. 8B.A. x* in. 12
Screws, brass, countersunk

head 2 & 3 No. 6B.A. xi in. 4
Screws, wood, brass counter-

sunk head .. 2 & 3 No. 3 xi in. 12
Do. do. do. 2 No. i x -14T in. 8

Do. do. do. 2 No. 4 x I in. 4

NOTE.-Three feet of phosphor bronze strip, No. 22
can be purchased for about 4d., and this will be sufficient to
for 8) coil: and alto for the holder'.

S.W.G. x g in.,
make springs

Coil Mounting
Fig. r Having cut the phosphor

bronze contacts, ebonite and wood
spacer to dimensions given, and
drilled all necessary holes, the coil
can now be mounted. Commence by
Screwing the coil to the spacer by
means of two No. 2 x A. in. round
head brass wood -screws. It may be
as well to mention that the wood
spacer is used in order that the
holders may be spaced a reasonable
distance apart  and yet a tight
coupling may be obtained.

The contacts should now be fixed
to the ebonite strip by means of the
screws (or bolts) and nuts as shown.
This done, the strip may now be
screwed to the wood spacer, the
contacts being on the side- nearest
the coil. All that remains to be done
is to pass the two leads from the coil
through the holes drilled for that
purpose in the ebonite strip and
solder each to the screws securing
the contacts, or, as an alternative,
tags can be soldered to the leads
and fastened under the nuts.

. When inserted -in the holder the
eon is held quite rigidly by the
contact springs.

The Holder
-The minimum amount of ebonite

is used in the construction of the
holder. Any odd pieces of ebonite
left over from other jobs may be of
use ; if not, such pieces may be pur-
chased at dealersmany wireless for
a few pence.

The wood used was well -seasoned
mahcgany, French polished, but, of
course, choice of wood and finish is
best left to individual taste.

Construction
Having decided on the wood, the

first operation will be to prepare
the Base (Figs. 2 and 3), -1 in. wood.

Cut to size (41 in. x 2 in.) and
drill four holes for No. 4 wood
screws (for fixing spindle supports),
two on each side, I in. from the
edge and iin. from each end
(Fig. 2). Countersink these holes on
the underside of the base. Polish or
varnish as desired.
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Spindle Supports (Figs. 2, 3 and 4),
two of these are needed, but only

one 'should have the two holes
drilled for the terminals as shown.
The diameter of these two holes.
cannot be given as it depends on the
size of terminal fitted, but each hole
should be of su th a .size that the
nut and washer securing the ter-
minal to the ebonite block is clear
of the wood. Each support is slotted
at the ends to take the terminal
blocks,

Rotating Iplders .(Fig. 5).
Two of these are required com-

plete with contact springs. ;Thicker
ebonite may be used, but the thick-
ness given will allow a clearance hole
for No. 2B.A. quite well, provided
care is taken in drilling. It was found
that the surest way with a hand
drill was to place the ebonite in a
vice so that the drill was used
horizontally. A piece of wood of the
same thickness as the ebonite,
placed in the vice so that the drill
itself will lay along its edge acting
as a guide horizontally whilst the
eye above has only one direction to
correct.

The four fixing holes for contact
springs should now be drilled and

No. 8B.A.
Fixed Holder (Fig. 0.

Four fixing holes (2 in each side
as indicated) tapped No. 6B.A. and
four holes tapped No. ,8B.A. (as iii
the case of the rotating holders)
complete this item.
Contact Springs (Fig. 7).

These are made from No. 22 S.W.G.

The posetion-of
these hdes vane
according to the
size of cad.

"Pia 8

Ws cse err
Wood Screw doss

1,101 x A.M.,. 00.
Wood Sc,ew,,Eloss

e 8A.A rCSK.Skl
Brass Screw

4
Fic, 2. FRONT ELEVATION

Adittsting %1st

it

C. 7

FIG.5

freheA t:
round

FiG6

FeG.8.

I

Not B.A. Rod-
Roved Nuts*.thick

,..e.---Eborete Knobs
(Topped 200)

Fe 5

August,

P, ,. 4.,

no

Wood Bose

re?1x ;S Ode

8.

FIG.3. PLAN

Figs. 2 and 3 Constructional details of the spiidle
supports.

phosphor bronze strip in. wide
(mentioned previously) and are,
perhaps, the most difficult parts to
make, A length of phosphor bronze
2 ft, in. long (this- being the length
before bending as shown) should be

N924, las.041.
Max, rows,
/9,05.5

A19 8 80.x
cheese Nd Bross
Screws or Bolls
and nut..

Contacts /notrs:
1/9 22 4eAs. estri0

Phovhor
I I

I

Na Cek ?Id
Wood 5crewS. Bross

Wood Splicer

Eboret-e

Lead from Colt
sobered to end of ocreM

Holder

FIG. 1 COIL MOUNTING

Fig. l.-Details of the coil mount and illustration of how the coil
is mounted.

cut. Next drill -the. two holes clear
for No. 8B.A. Now we come to the
operation -of bending to shape. This
may be done with round -nosed pliers
or a template may be made in wood
to the shape at " A." As there are
six springs to be made it will be
advisable to spend a little extra
time in making the template which
will ensure the springs being iden-
tical in shape and therefore pressure,
which is important for holding the
coils rigidly and making good con-
tact. The outer surface may be
polished and lacquered as indicated.

Terminal Blocks (Fig. 8).
These are simple and need no

explanation. Brass bushes, termi-
nals, nuts, washers, ebonite knobs
and 2B.A, rod can all be purchased
for about 2S. 6d.

Assembly
Commence by fixing the bushes

into the spindle -supports with No.
wood -screws, as shown in Fig. 3.
Now screw the spindle support
having two terminal holes to the
base by two No. 4 x I in. counter-
sunk head brass wood -screws. Leave
this for the time being and proceed
to fix the contact springs on each
holder by the top screw first, then,
before screwing in the lower screw,
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Hullo, Everybody ! This is Uncle Fellows calling.
I have not the pleasure of knowing you all
personally; and yet we seem, to be old friends.
Do you remember the days when the obliging
gentlemen from Wr-r-rittle used to give us
concerts ? That was in the pre-B.B.C. days.
Only a couple of years ago, but what a lot of
water has flowed under the bridge since then !
Even in those days the Fellows Works were
manufacturing and experimenting hard-had
been for some years.
No one could quite see how Broadcasting
would turn out, or what type of set you Would
demand. It seemed fairly certain that you
would need apparatus which would give really
good results and be simple to operate, and yet
we must, above all, keep the cost low by cutting
out all " gadgets " or expensive finishing
processes.
Put in a sentence ! our policy was :

" Quality apparatus at Low Cost."
We have been working on that policy for two
seasons, and the job we are now having to keep
pace with your demands proves that when we
decided upon that policy we were building even
better than we knew.
By the way, have you noticed what good value
our Lightweight Headphones are ? Write for
the illustrated folder which gives full details
of these and the other patterns we manufacture.

LowLFE
tifiRELEssR,

THE LIGHTWEIGHT
HEADPHONES.

Highly finished, good workman-
ship and extreme sensitiveness.
They are very comfortable,
headbands are duralumin and
will not rust or tarnish. Weight
with cord,. 6 oz. Resistance
4,000 ohms.

Price 18s. 6d.

Advt. cf The Fellows Magneto Co., Ltd., London, N .10
E.P.S 76a;

In replying to advertisers,
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HELLESEN BATTERIES
are

USED THE WORLD OVER

These are a few only of our
STANDARD TYPES

GENUINE MrMHELLESEN
HICH TENSION

D R Y i, BATTERIES

H.T. Batteries
Write forleaftet No..34 B.

-4.111..4i L.T. Batteries
1Vritef5r leaflet No. 142 B.

CODEW ORD VOLTS DETAILS PRICE
" WIRAY " 9 Grid Battery 2/3
" WIRIS " 15 3/9
" WIRUS " 15 H.T. Battery 41. v. tappings 3/6
' WIRIT" 36 8/6

:: IRIN " 6o 14 /-
" ' UP" 99

,, PP

PP II 23 -
NOTE. P11'2 E. include I Red and 1 Black Wander Plug.-NOTE.

ALSO A COM:'1 El E RANGE OF L.T. BATTERIES FOR EVERY
CONCEIVABLE USE.

PLEASE NOTE WE ARE NOW ABLE TO DELIVER FROM STOCK
Croydon 2225. A. H. HUNT, LTD. (Dept. 5) -Keyage, CrOj dOti. '

H.A.H. Works, Tunstall Road, Cro don.

THE MOST EFFICIENT COILS
THAT HAVE EVER BEEN PRODUCED
Low Self capacity Low H.F. Resistance

PLUG-IN
Owing to their revolutionary design these coils give very sharp tuning with
maximum signal strength. Their effiziemty is unsurpassed by any other coil.
The snivel mounting of the holder enables acute adjustment of eau pli n.

No. of
Coil.

Approx. Wave-
length in metres
.001 Condr. in

Shunt.

Price
per

Coil.

25 103-290 4/8
*30 142-377 4/8

35 185-465 4/9
*40 215-561 4/11
50 245-658 5 I -

*65 310-820 5/3
75 395-1,090 5/6

*8,5 600-1,350 5/9
100 619-1,495 6/ -

*125 671-1,720 6 /8
1-0 720-2,000 7/-

175 850-2,400 7/3
200 980-2,783 7/6

*22,5 1,010-3,160 7/9
250 1,240-3,520 8/ -

NOTE

SWIVEL

MOUNT-

ING.

NOTE.-Intermediate Coils when using tuning con-
densers of small capacity. Prices include standard plug.

ASK YOUR DEALEB TOR THF.M OR GET THEM DIRECT.

DIAMOND WIRELESS, LTD., g

!mended
users are especially recona-184a, OXFORD ST., LONDON, W.1 ended the "Diamond Sun;1(Near Oxford Cir.). Phone: Museum 1380. !flower " Coil NO. 150 for receivingEntrance : G t. Titch held Street. the new Chelmsford Station. ISend for Complete Wireless Price List. /

use COUPON on last page 281
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hats
whymySets win/

YOU will find compon-
ents bearing this Trade
Mark in the original

specifications of famous sets
like the " Transatlantic "
and the " Puriflex " Re-
ceivers. You will see them
on the benches of famous
workers.
Wherever they are tested
these Bowyer -Lowe parts
prove by their sheer ex-
cellence their fitness for the

PLUG IN H.F. TRANS-
FORMERS.

Made in all ranges. Each
transformer guaranteed in
range and to match per-
fectly every other one in
same series. All connections
clearly marked. The most
efficient H.F. transformer
made. Price 7/-.

COIL HOLDER
FOR PANEL
MOUNTING.

The coil holder is carefully
and substantially made from
thoroughly polished ebonite
and heavily lacquered solid
brass. All connections are
at back of panel. A drilling
template is supplied. Two
way 8/-. Three way 12/-.

SQUARE LAW
CONDENSERS.

No larger than the ordinary
type. Have the biggest
capacity ratio of any con-
densers obtainable. Enable
you to tune any circuit easily
and calibrate any set for
wavelength range. Fit them
and see how your set improves
in range and volume. Mr.
Percy Harris says, " All
condensers for tuning pur-
poses should be made this
way." (On the square law
principle). All types and
capacities. Write for full
particulars.

most exacting work of wire-
less. Wherever they are
being used sets are being
made which shew exception-
al results in range, volume
and quality of reception.
Your sets deserve them.
Every one is individually
tested and guaranteed before
sale. Every one is made as
carefully and thoroughly
in the unseen as in the
visible parts.
Write for list of all our
productions for use in build-
ing and testing sets. All in-
formation free for a postcard.

ANTI:CAPACITY
VALVE HOLDER.

At the suggestion of
Mr. P. W. Harris this
valve holder was made in
a form to give greatly in-
creased efficiency to any
set, especially for short
wavelengths. It is fitted
in the panel without any
brass nuts, the ebonite
base plate being tapped.
Laquered finish. Price 1; 2

COIL PLUG AND
SOCKET.

This little fitting is
designed for panel
mounting. It is of
special use where single
coils are required to
be mounted separately.
Screws and nuts for
fixing and both fitting
and connecting wires are
included. Lacquered
finish. Per pair, ed.

owyer4owe
TestedComparienis

For every purpose in every set. Good dealers s ock them. If unobtainable locally
order direct. Trade enquiries invited.

BOWYER-LOWE Co., Ltd., Radio Works, LETCHWORTH

August, 1924

An
Innovation

By

RADIO PRESS LTD.
EVER on the watch for new

methods of helping
readers of MODERN WIRELESS
to build up good Receiving
Sets that will really work,
Radio Press, Ltd., believe that
they have hit upon a method
that will be extremely popular.
The idea is to supply a large
cardboard model of the panel
of the Receiving Set showing
both the back and the front.

Panel
Card No.

How to make the
W 1 3 -Valve Set.
Enclosed in the Envelope with
the cardboard model of the
Panel is a full size drilling plan
which can be used as a drilling
template for the Ebonite panel.
The holes to be drilled are
plainly marked and no mistake
is possible.
The Cardboard model on one
side makes the disposition
of each component perfectly
plain while the other side
clearly shows how every part
is wired up.
Full instructions for every step
are included together with
the theoretical circuit diagram.
The total components for this
Receiver - even generously
priced - do not amount to
more than £5 12s. 6d., surely
a low figure for a really high-
grade 3 -Valve Set.
As to operation, this Receiver
will easily pick up all B.B.C.
stations-the nearest on the
Loud Speaker-while 12 miles
away it has successfully
received 2 L.O. with no aerial
at all.
This panel card system is
certainly appealing very
strongly to those home con-
structors who want to get a
very clear idea of the lay -out
and arrangement of the Set
before they start work. It
undoubtedly permits a very
good conception of the ultimate
result being obtained before
the expenditure of a penny
piece on components.

Sold by ail Sooksellers
and Published by

RADIO PRESS Ltd.
Devereux Court,

STRAND, W.C.2
1/3 Post free.

1.

VIM

G.A. 88

282 In replying to advertisers, use COUPON on last page
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Ckar &CNk.
for N. 6 8:A.

Diu. to sui. Ferrninol
(see desert' al on.2_

Ft G. 4.
2 off,

SPINDLE SUPPORTS. WOOD
I without holes fer T. -minds

Drilling Dimerisions of the spindle supp:rts.

take a length of flex (in the case of
the rotating holders sufficient length
should be allowed for the movement

Nee forlead
born 15,..xx,
(see 59.3)

-
PIO. 6 I off

FIXED EBONITE HOLDER

mentioned, by two No. 6B.A. xi in.
screws (Fig. 2).

The next parts to receive atten-

A
6. description)

This side polished"6", & ledrered

Dimensions for the fixed coil holder.

of the holder) and strip off the
insulation from one end for I in.,
make a loop and line with thread.
Place under the washer and screw
down as indicated in Fig. 5. Each
spring contact on all three holders
having a lead attached in this
manner.

The centre holder should now be
fixed to the ^ pindle support already

FiG. 7 6 off
CONTACT SRRINQS

Phosphor -Bronze Strip.
N° 22 swo. x

Constructional data of the
contact springs for holding

the coil mount.

tion are the rotating holders. These
are fixed on the spindles about in.
from one end by two round or
hexagonal nuts i in. thick (one on
each side). Now pass the longer end
of the spindle through the bushes
and fix the ebonite knobs as shown
in Fig. 3: -  -

The other spindle support may
now be fixed (as in the case of the

MODERN WIRELESS

FiG.5 2 off.
BOTATIIV0 EBONITE HOLOED

Showing -.5prosrs Fried

Details of the holder for the moving
coils.

first) by screwing it to the centre
holder and base by similar
screws.

/
1

' 11111/NI INIEDMILM

suiEFirrninal
Clear a Cale. for
N? 3 Wood.' Screw

FIG. 8: 3 off
TERMINAL BLOCK EBONITE

Two terminal blocks will be
required to the dimensions

given above.

Movement may be adjusted by
means of the nuts and spring
washers as indicated in Fig. 3.

In carrying out the final opera-
tions of fixing terminals, blocks and
wirin., it will be found easiest to
assemble the terminals on the
blocks; attach the various leads and
then screw the blocks into positions
shown in Fig. 3.

e:s A Reader's
Experiences

X

To the Editor of MODERN WIRELESS.

Sru,7-Certain letters in the
June issue prompt me to express
to you my thanks -for a delightful
hobby derived almost entirely from
Wireless Weekly and MODERN
WIRELESS, which I have taken in
-and still treasure-from No.
of each..

I have made Mr. Cowper's really

loud crystal set in December M.W.
it is well -named, for it works my
large Claritone quite nicely.

Then Mr. Percy Harris' STioo
for the beginner :- excellent results.
And so on -to the portable STioo
and there is one after my own ideas
totally enclosed, but easily
accessible : the latter was in
nightly use until I succumbed to
Mr. -Percy -Harris' family receiver
excellent. It will pick up Aberdeen
and Paris on one valve by having

:the H.F. valve switched on, but
not lighting the filament. Eiffel
Tower. is pleasant. on L.S. on three
valves, and emphatically loud on
four. America several times, twice
on the L.S. was audible two or

three yards away. As 5IT is only
II miles away I use one valve for
the L.S. when alone, and two is
ample in my corner 3o ft. away.,
I- cannot tune in Glasgow or Aber-,
deen with local station at work
the- waves from 51T fairly shake
the wire

So, then, I built another for a
friend !

But, best of all-, your papers have
enabled me to reproduce music--,
not mere noise.

Wishing every success to M.W.-
and W. W.-Yours truly,

W. P. jEssow.
Edgbaston,

Birmingham.
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0 00 0The Panel Card System
0The Next Best Thing to having the Set in Front of You 0
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The W.1 Receiver. Note the simplicity of its controls.

PROBABLY the most ingeni-
ous aid to the constructor
yet produced by Radio

Press is what is known as the
Panel Card System: Only the first
card has yet appeared, but its
great success indicates clearly that
its producers were right in their
belief that the system would prove
of great benefit to the wireless
constructor. The panel card un-
doubtedly gives just that feeling
of something concrete to work to
which can never be obtained from
the ordinary magazine article, how-
ever detailed and comprehensive
it May be. The panel card itself
consists of a full size flat cardboard
model of the panel, which is printed
upon one side with a reproduction
from a photograph of the actual
original set, and upon the other
side with a drawing of the exact
wiring. This wiring diagram also

shows the arrangement of the
various parts upon the other side
of the panel, and therefore with
this model in his hands, the con-
structor can obtain a perfectly
clear idea of the whole disposition
and lay -out of the set by simply
turning from one side of the model
to the other. In the matter of
the smallest detail he can make up
his mind exactly how things will
be arranged, by taking a pin and
pricking throuCi the panel card
so that he can trace exactly the
correspondence between- back and
front. The two sides have been
made to register as exactly as
possible, when due allowance is
made for optical imperfections of
any camera used for photographing
the panel itself. In fact, it is
practically as good as having a
fully finished set in front of you to
copy, and the constructor will find

the panel- card system makes an
irresistible appeal.

The card is enclosed in an
attractive envelope carrying a view
of the finished receiver, and it is
accompanied by a sheet which
bears upon one side- clear and
concise instructions for making the
set and putting it into operation,
and upon the other a full size diagram
for the- drilling of the- panel, which
can be used as a template. A full
list of the necessary parts is given,
with the approximate prices, so
that the constructor can ascertain
before he commits himself almost the
exact amount of his expenditure.
A numbered key to the wiring is
also given, so that either system
of wiring up can be adopted, that
is to say, the points can benumbered
and wired, up from the key, or the
wiring diagram can be copied,
employing the usual method of
crossing out each line as the
corresponding wire is soldered into
position. A circuit diagram of the
receiver is also given for the benefit
of the more advanced reader who
likes to know exactly what kind of
receiver he is building, so that he
may compare its performance with
others, which he may have used,
employing a similar arrangement.

Radio Press Panel Card No.
(price is. net), by I-ferbert K.
Simpson, is now available to the
constructor, and this card deals
with the well-known W.i Three -
Valve Receiver. This set is
one which can be very easilymade,
and is particularly easy to
operate, since it has only one tuned
circuit, and, therefore, all that is
needed' in searching for distant
stations is to adjust suitably the
reaction coupling, and vary the
capacity of the tuning condenser.
The circuit consists of a rectifying
valve with adjustable reaction,
and two stages of low - frequency
amplification, which can be
brought into circuit as required
by means of appropriate terminals.
The set has given excellent results
and many of our readers have
reported great success with it.
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CHELMSFORD B.B.C. STATION.
E- =
._= To obtain the best results from the new B.B.C. Station at Chelmsford you -I-
= must use the world-famous " PERMAN1TE " Crystal (Regd. No. 438341), now __a -

supplied in two sizes :- =
- The Large size, easily broken into The Handy size that fits the
= two or three pieces for reserve, corn- Crystal Cup, complete with . E.
= plete with Cat's Whisker. Price 1 /6 Cat's Whisker. Price =
.i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

PAYan EARLY VISIT to

GAMAGES
FOR WIRELESS VALUE

o nimmuniiiiimilinintinimmiiiiiiiiiminummintiminuituniniimininimm
===

for holding
Burndept or
Honeycomb B -=
Coils.

VALVE HOLDERS E -

'
The latest type for F ush

Mounting. Reduced height
makes for compactness,
reduced capacity
and reduced solid di-
electric for efficiency.
Soldering Hole for
reliable and neat connec-

= c=1, tion. Flush for protection

 QoP of valve. Easy to mount E
and cheaper than valve a'

hcIde.s. Brass finish,
Post rid. Nickel 1 /Ea E

= finish, 311. each.
per set of 4 E.

51111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111110

COIL SOCKETS

Post=
4d.

Nicely made and finished in best 7'2
ebonite. As illustration for Panel = .
Mounting. Very useful for Home-
made Coils. Order yours right
away, the value will amaze you. =
Post orders are guaranteed satin- =
faction or money refunded in full.

A ii:.1;kas /68keter:hii

GAMAGE CRYSTAL BROADCAST
RECEIVING SET
Complete in Polished
Mahogany Cabinet, with
Instruments mounted
on Polished Ebonite ;
'Phones, Aerial Wire and
nsulators ready for use.

Tuning Coil wound with
best quality wire and tapped
in seven places. The Crystal Detector, designed to prevent dust from deteriorating
the sensitivity of the crystal, contains our famous "Permanite " Crystal, which
has given such excellent results. A Fixed Condenser is incorporated, while terminals
are fitted for extra inductance. High-grade, sensitive Headphones are supplied. The
task of finding a sensitive spot on the crystal is minimised by means of a buzzer.
\ ill receive telephony for 25 miles

' and signals from Spark Stations
using a wave -length of 300-500
metres for 15o to 200 voiles.

Loading coil and socket for Chelms-
ford Station, 8/3 extra.

PRICE COMPLETE,

Fully licensed
by Postmaster
General and
Stamped B.B.C.
Regd. No. 226.

:16
B.B.C. Fee 1 /- extra.

A.W.GAMAGE Ltd., HOLBORN, LONDON, E.C. 1
BENETFINKS, CHEAPSIDE, LONDON, E.C.2.
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HELLESEN BATTERIES

are

USED THE WORLD OVER

These are a few only of our
STANDARD TYPES

GENUINE HELLESENS
DRY BATTERIES

F C.)

H.T.
Batteries.

' Write for
Leaflet

NO.I34B

L.T.
Batteries.
Write for

Leaflet
NO.1423.

DRY BATTERIES are alv:ays more convenient to use than Accumulators.
But it hasn't always been a good proposition to use them owing to the enor-
mous current taken by the ordinary type of wireless valve. So take advantage
NOW of keeping your set free from destructive acid.
HELLESEN BATTERIES BEST IN THE WORLD

Codeword Volts Capacity Price Codeword Volts Capacity itic1

GLORY 1 if 28 3/- GLOWE rit 6o 8/ -
GLOBE 3 12 4/6 GLOAT 3 60 1818
GLARE i if 56 1/8 GLUPE 41 6o 28,/ -

GLINT 1 3 28 7/8 GLEAM si 130 18/-
GLASS 3 56 15/- GLOA31 3 13o 32/8
GLATE 1 41 28 11/8 GLISS .41 13o 43/ -

ALSO A COMPLETE RANGE OF H. TENS ON BATTERIES.
Ctoydoe 22:5. A. H. HUNT, LTD. (Dept. 5) "Keya:e, Croydon."

H.A.H. Works, Tunstall Road, Croydon.

Accurate Tuning
It should be remembered that accurate
tuning -is not gained by every condenser.Apart from the vital- importance of
electrical efficiency, which in the case of"J.B." Condensers is unsurpassed, con.structional efficiency is equally vital.Experimenters being unable to gainacute tuning are advised to fitCondensers; they do give acute tuning.With them, minute movements areeasily secured; they are controlled as iffitted with roller bearings!

i Preference for non-metallic end plates brings your
a choice to this particular model.

STANDARD '7661 - 8/ d IEnd plates made by special 1'00075 111/-1process, ensuring low dielectric i,,,,,, -,,
losses; close, accurate spacing 1 ,,,`  r-1
(dielectric -026); silent, plain 1'0003 5/9,
metal bearings on precision centre ''00025 6/91
close to panel, and high electrical :0,,fit.,002. 45//9-1spindle, which allows dial to fit
efficiency, are a few of the ; '-''''''distinctions obtainable only , Vernier 4/- Iin the "I.B." ono hole fixing. - - -

;70737-1.1/4": NICRODENSER (7:::.)
1.000751.1/_1 7 i Au e ly the most IT c.
1'0005 10 eultndenerrvegetuning.

where extremely accurate
8/91 tuning is indispensable. This

0002 8/-i vernier is not an attachment;, ,,. but is built in. Its uSe permits
.uuw._ /.(i the movement of 1120°. All readings

7 on one dial. .

 - - - -SUPER ALL -METAL
Phis model it without doubt of
superlative value. Its efficiency is
equal to that usually confined to
Brassigh

priced instrument.End Plates are com-
bined with proven
mechanical features. It is guar-anteed against fault for sixmonths. One hole fixing, pre-cision centre spindle ensuring
permanent Adjustment and silent
movement. The electrical efficiency
is 'the highest yet recorded.- _

i/111
1.00073 11/-1
10005 8/-1
1'0003 8/81
1'00025 8/91
1'0002 5/81
1'0001 5/31
'Vernier 4161

See our registered Trade Mark
on every condenser you buy.
If your dealer cannot stuffily,
send direct.

Post; one, 6d.; two, 9d.; three, 1!-.

JACKSON BROS.,
THE Condenser Experts, (First Floor),
8. POLAND ST, OXFORD ST..
LONDON, W.1. 'Phone Gerrard 7414.

/AO r, I5.

In replying to advertisers, use COUPON on last page 285
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of your Receiver.
'THE pleasure a man gets out of his Car depends

mainly upon the quality of its Power Unit. If
the engine is efficient-if its design embodies the

fruits of years of experience-if cost of construction
is not made a primary consideration-then he can
place the utmost reliance upon its performance.
And so it is with Radio.
The Valve is the power
Unit of your Set - the
mysterious " something "
that makes it work. If your
Valves work efficiently then
you can be sure of getting
the best possible results.
Just as there are plenty of
car owners who will never
experience the finer delights
of motoring until they ride
in a luxurious limousine,
so there are still many wire-
less enthusiasts who will never
know how well their Receiving
Sets can work until they use
Cossor Valves.
There is no substitute for
a Cossor Valve. The secret
of its success lies entirely
in its unique design and
superior construction. The

P.1. (For De-
tector and L.F.A 2/6
use) ..

Types :
P.2.(with Red
Top for H.F. 12/6
use) ..

hood -shaped Anode and Grid
encloses, and makes use of,
practically the whole of the
electron stream-thus creating
superior rectifying properties.
The filament, arched like a
bridge for strength, ensures a
very long life under all con-
ditions. The Grid, built
up on a solid nickel band, is
actually anchored in three
distinct positions to each
turn of wire-thus elimin-
ating all microphonic noises.
These are but three advan-
tages not found in any other
Valve-it is no wonder that
the Cossor holds such a
dominating position in the
minds of those who want to
extract the last " ounce of
efficiency " out of their Re-
ceiving Sets.

From all Dealers.

A.C.COSSOR, Ltd., HIGHBURY GROVE, L ON DON. N. 5.
1.11111
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3
good R.P. Books
you should read
Twelve Tested
Wireless Sets
Series No. 14. By Percy IV. Harris.

A first-class Book for the home Constructor.
Embraces a wide range of Sets from a Crystal
Receiver costing but half-a-crown to an
S.T.100, an All -Concert Receiver and an
improved Reinartz. In addition, a new Set
using two stages of high frequency which can
be relied upon to pick up American Broad-
casting with the greatest ease when condi-
tions are favourable. A special chapter is
devoted to wave -traps and deviceE to enable
interference from the local B.B.C.
Station and ships to be eliminated aI

Home Built Wireless
Components
Series No. 16,

This a collection of comtructional
articles, which describe every component
necessary in the building of wireless sets.
It is complete with diagrams and illustra-
tions, and as the fullest details are given,
the home construction of any particular
component is rendered a very simple
matter. Before buying components for your
next wireless set, get a copy of
this book, it may save you money.

Tuning Coils and
How to Wind Them
Series No. 18. By C. P. Kendall, B.Sc.

There is probably no single Component in
any Receiving set able to exert so much
influence as an Inductance Coil. A highly
efficient Coil (or Coils) will often make all
the difference between mediocre results and
really clear and loud reception.
Even if you feel that your present set is
giving tolerably good results, the chances
are that it will be worth your while-pre-
suming that you are using plug-in coils-for
short wave -lengths to use a set of home-made
basket coils. Such coils as these have
particularly low self -capacity.
This new Book by G. P. Kendall, 13.Sc. (staff
editor), contains concise details for making
every type of Coil used in Wireless to -day.
All necessary data, such as diameter of tubes,
gauge of wire, number of turns, etc., are
given-the results of the author's
own experiments.

Obtainable from all Booksellers, or post
free 2d. extra direct from Publishers

RADIO PRESS Ltd.
Devereux Court, Strand, W.C.2.

G.A.Sji,
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REFLEX WIRELESS RECEIVERS IN THEORY
AND PRACTICE.-CHAPTER VI.

By JOHN SCOTT.TAGGART, F.Inst.P., A.M.I.E.E.

(Continued from page 191, July Issue.)

AFORM of back -coupling
which overcomes a good
many troubles in a reflex

receiver consists merely of a con-
denser which is charged up by the
rectified currents from a crystal

1 ,E

Cg

earth) to the negative side, of the
filament accumulator. Such a cir-
cuit, while giving quite good re-
sults, is inferior to one employing
a step-up transformer between the
output circuit of the Y crystal set
and the grid circuit of the valve.
The absence of a transformer, how -

I

C3 ;7" L3

Fig. 23.-A circuit in which the feed -back

detector.. No transformer is used,
and consequently it is a simple
matter to obviate the setting up of
a low -frequency oscillation circuit
which would be liable to assist in
producing low -frequency oscill-
ations.

The elimination of a transformer
certainly stabilises a reflex circuit,
but, on the other hand, the same
step-up effect is not obtained. The
effect is very similar to a receiver
consisting of a crystal set followed
by a valve without any inter-
mediary transformer. The usual
procedure, in this case, is to connect
one of the telephone terminals of
the set to the grid of the valve, and
the other side (the one nearest the

transTormer is eliminated.

V k
C/

E

Fig. 24.-A

Fig. 25.-An interesting circuit not previously published.
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ever, possesses certain advantages
outlined above in the case of a
reflex circuit, and, consequently,
many experimenters who are anx-
ious to produce absolute stability
will prefer to use a circuit of the
kind illustrated in Fig. 23, in
suitable circumstances.

In this circuit separate aerial
tuning is illustrated, although here
again this is merely for the purpose
of explaining the action of the
circuit without introducing the
complications which may arise
when direct coupling is employed.
The high -frequency potentials are
communicated to the grid of the
valve and produce amplified cur-
rents in the circuit L., C., which is
tuned to the incoming wavelength.
The amplified oscillations are now
passed on to the inductance L
which will usually be coupled in a
fixed manner to Ls (in the standard

T

J

modification of the previous circuit in which the crystal
detector c.1..cuit is tuned.

commercial high -frequency trans-
former), and thence to the crystal
detector D which rectifies the
Currents. The rectified currents
are now fed into_ the condenser C ,
which may have a value of 0.0003

CS µF. The result is that the left-hand
side of C., when signals are being
received, varies at a low -frequency
potential with respect to the fila-
ment of the valve; and these poten-
tials across the condenser C. will
be communicated through the in
ductance' L2, which, of course, will
not affect them in any way, to the
grid of the valve. The valve now
proceeds to amplify these low -
frequency potential variations and
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THAT NEW SET
Before buying any components, get our quotation
for complete set of parts, including cabinet, for
any of the receivers described in " Wireless
Weekly " or " Modern Wireless."

Our Special Lines.
" FYNETUNE." Admitted by all to be the best
vernier adjuster, 2/8, post free.
" RADICHM " BUS BAR-1th square copper,
tinned,2/- doz. eft. lengths with tags, postage 3d.
" RADIOHM " COPPER STRIP makes a most
efficient aerial, 3 /- per moo ft., postage 5d.
FLUSH PANEL MOUNTING COIL SOCKETS and
plugs, also valve sockets, 8d. per set, post free.

SPARKS RADIO SUPPLIES,
43, Gt. Portland Street, London, W. 1.

THE

"MIRACLE "SUPER
WIRELESS RECEIVING SETS!
Designed for receiving any wave length.
High-grade finish-highly selective-
si umple to operate-enormous range and
power --receive all a.B.C. and Conti-
nental stations. All sets below will oper-
ate loud -speaker at favourable ranges.

a valve set, £2-5-0 plus Yostvalve set, £3-12-6 free.3 valve set, £4-17-6
Each- set guaranteed-The World's Best.
The World's Wireless Stores, Wallington.

YOUR CABINETS.
The original House for hand -polished
Mahogany, Oak and Teak Cabinets made
to customer's own design. All Timber
used in our cabinets is carefully selected

and guaranteed thoroughly seasoned.

YOUR PANELS
Finest quality Ebonite cut to size and

fitted, Id.- per square inch.
RELAYS aoo OHMS.

Usefu far remote control. UNMOUNTED 10 /.
MOUNTED in Mahogany Case 17/6 post free.

W. H. AGAR
MANUFACTURER OF TELEPHONE and

RADIO APPARATUS.
Tel. L. Wall 8805. 19, WHITECROSS
PLACE, WILSON STREET, E.C.2

Cuts out HigliTension Battery

ODE
CONVERTER
Write for full particulars:

The M -L MAGNETO Synd. Ltd..
Wireless Dept., COVENTRY.

GOLD SEAL PLASTIC METAL
the best contact possible, and get
louder and clearer signals. Contains
no mercury. Of all Wireless Stores
Enough for 6D. per packet.

3 cups. Wholesale
Enquiries (or samplepacket lif.)tot
S. LEVY. 53. Pen Jenson Rd.I ondon, E.1

M. & G. VALVE REPAIRS
A Hard Vacuum Guaranteed.
We are the actual repel'

TRADE ENQUIRIES INVITED
Bright valves converted to consume half
the original current - - - - - - RI-
MINSON & GOMAN,80,Churohflold Rd.
Anton, London,W.B 'Phone: Chiswick 268r

6/6:
EACH:

the amplified currents pass through
the telephones T in the ordinary
way, the usual by-pass condenser
C5, of, say, 0.002 µF capacity, being
provided to allow for the passage
of the high -frequency currents in
the anode circuit.

A modified form of the Fig. 23
circuit is shown in Fig. 24, and here
it will be seen that the only vari-
ation is to tune the crystal detector
circuit instead of the anode circuit.
This has the advantage that the
valve does not have the same

August, 1)24

alter the operating point on the
characteristic curve of the crystal
detector. This aspect does not
seem to have been considered pre-
viously, but the reason for this is
probably because there is always
a certain amount of leakage across
C, in any case. Nevertheless, the
effect is there, and may be com-
pared to .the use of a grid con-
denser without any leak across it.
In this case, of course, if there is
any question of choking up, it is a
very simple matter to connect a

111111111111-4f
.82

r c3

Fig. 26.-Reaction applied to the Fig. 24 circuit.
tendency towards self -oscillation.
This, of course, may in a sense be
a defect in a circuit where no
deliberate reaction is provided,
because a slight tendency to self-
oscillation, of course, means that
there is an inherent reaction effect
in the circuit which will help to
strengthen signals. If, however, a
reaction effect is to be obtained, the
author believes in trying to cut out
any inherent reaction and to put
in a deliberate means for intro-
ducing reaction.

high resistance leak across C4 --an
ordinary grid -leak may be used.
As a matter of fact, in practice this,
however, does not seem to be
necessary.

Another point that may occur
to the beginner will be the question
of the grid circuit of the valve
choking up because of the conden-
ser C,. An examination of the
circuit, however, will show that
any accumulation of electrons on
the grid can leak away through the
inductance LI, through the crystal

3

Fig. 27.-Reaction applied from the transformer secondary.

It might be wondered what
happens to the charges on the con-
denser C, due to the action of the
crystal detector D. Obviously,
what is required is to have a small
leakage across the condenser C4,
insufficient to interfere with the
action of the circuit, but sufficient
to prevent " choking up " of the
crystal detector D., i.e., the estab-
lishment of a steady potential across
the condenser C4 which would

detector D, back to the filamen
This, therefore, will not cause any
trouble.

The use of a high -frequency trans-
former in these circuits is fairly
obvious. If an ordinary tuned
anode circuit were employed, the
high-tension battery would com-
municate its voltage through the
crystal detector to the grid of the
valve, which would consequently
be given a high positive potential

288
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1.4

E
Fig. 28.-Capacity coupling from transformer secondary to grid.

which would prevent the operation
of the valve. A transformer separ-
ates out the direct anode circuits,
and therefore obviates a good many
of the troubles experienced in reflex
circuits.

An Important Point
A rather important point is to

note which end of L, should be
connected to the crystal detector
D. Earlier in this series it has been
explained that, in the case of a high -
frequency transformer such as L3,
L,, there is a high potential end of
the inductance L, when signals are
being received, and it is this end
which should be connected to one
side of the crystal detector. When
using a circuit of the .kind illus-
trated in Fig. 23 or Fig. 24, the
experimenter should try reversing
the connections to L,. He will
generally find that one way round
gives better results than the other.
A reversal to the connections of the
crystal detector may also be tried,
but this, generally, is found to make
no difference. The effect it has is
to cause the low -frequency poten-
.tials given to the grid to be either
positive or negative, according
to the direction of the crystal
detector.
A Tuned Anode Transformerless

Reflex Circuit
It must not be imagined that the

use of a transformer is imperative
when the method of feeding back
illustrated in Fig. 23 is employed.
Although not previously published,

L5

r

the circuit of Fig. 25 will work and
give quite good results. This
however, is essentially a one -valve
circuit, and it will be seen that the
high-tension battery, instead of
having its negative terminal con-
nected to the positive terminal
of the accumulator, is connected on
the anode side of the circuit L3 C3.
This means that the high-tension
battery and telephones (both of
which should be carefully insulated)
are at high -frequency potential
to earth, and one of the funda-
mental rules given in an earlier
chapter has been broken. Although
the full desirable signal strength
is not obtained, and although
touching the phones or high-tension
battery will affect the signal
strength, yet quite good results are
obtainable with an arrangement of
the Fig. 25 type, and it is given
here more as a matter of interest
than anything else.

No attempt, of course, should be
made to .dd a low -frequency
amplifying valve to this circuit if
both filament battery and high-
tension battery are to remain the
same.

Adding Reaction to the Trans-
formeriess Circuit

To increase the signal strength
obtained with the type of circuit
illustrated in Fig. 23 and Fig. 24;
reaction may be applied, and it is
proposed to describe some of the
methods whereby a reaction effect
is obtainable in this class of circuit.

VI

x C3

C4 82
C5

Fig. 29.-Another method of introducing reaction.

Prov. Protected.

CAM  VERNIER
COIL HOLDER

With Reaction Reverse and t

Switch.
Price 42 ie. Without Switch, 91 -

Postage 4d.

BASKET COIL
HOLDER

Price I 6. Pu,:tage ad.

CONDENSER &
SET CLEANER

9d. each.

CON PANEL FOR EUREAES
WIRING

%''Z Wil,f01"

LEGLESS VALVE
HOLDER

This new pattern valve holder is a great
time saver for the home constructor, no
marking out for the legs being necessary.
With Insulated Plate Socket. Prov. Prot.

Price 116. Postage ad.
Fitted on square ebonite base for table

use, 6d. extra.
If your dealer has not got them u e send post
free if you mention his name and address.

LIST POST FREE.

GOSWELL
ENGINEERING CO., LTD.,
12a, PENTONVILLE RD., LONDON, N.1.
Liberal Trade Terms. 'Phone ; North 3o5T.
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One method is illustrated in

Fig. 26. It will be seen that this
corresponds to Fig. 24, and that a
reaction coil L5 has been included
in series with the primary t; of the
high -frequency transforrner La L4.
This reaction coil -L, should be as
small as possible while still obtain-
ing the necessary _reaction effect.
A trouble which may arise occurs
when the reaction coil L5, together
with the primary L forms an
oscillation circuit, shunted by the
self -capacity of the coils and the
'filament to anode capacity of the
valve so as to form a circuit resonant
to the same frequency as the grid
circuit. Self -oscillation is very
likely to occur under these cir-
cumstances, and the remedy is to
use as small a reaction coil as
possible.

Fig. 27 shows how the reaction
may be applied from the secondary
of the transformer, and this will
usually be found 'a convenient
method, although it is to be noticed
that the introduction of the reaction
coil will increase the' minimum
wavelength of the secondary of the
transformer, and, therefore, the
reaction coil should be kept as small
as possible, and it shquld be
remembered that if the transformer
is designed so as to cover '.a wave-

length of, say, 30o to 600 metres,
the introduction of a reaction coil
will raise the minimum wavelength
to, say, 35o metres or 400 metres,
according to the size of the reaction
coil.

Fig. 28 shoWs how capacity coup-
ling between the tuned secondary

C2

---11-11111
C4 B,,
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circuit of this kind, because it
varies with the wavelength to be
received so largely, and different
sizes of condensers are really
necessary if the set is to be capable
of covering all wavelengths,
whereas when magnetic reaction,
using a reaction coil, is employed,

1111111110111
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this case the reaction coil does not make a material
difference to the tuning of the circuit.

of the transformer and the grid cir-
cuit of the valve may be used' to
produce a reaction effect. This
capacity is provided by the small
vernier condenser C4, the size of
which, however, will depend upon
the wavelength to be received.
The writer is not greatly in favour
of the use of capacity reaction in a

different coils may be plugged into
the coil holder, whereas variable
condensers cannot readily be
changed to suit particular con-
ditions.

Fig. 29 illustrates a method of
introducing reaction into a trans-
formerless reflex circuit of the kind
discussed. (Continued on p. 293.)

THE FORMO- DENSOR
ONE KNOB CONTROL

NO SPACING
WASHERS
between the Stationary Vanes
means dead accurate spacing,
which is impossible on ordinary
condensers. In the FORMO-
DENSOR cups -of special design
are formed on the vanes, which
interlock, thus spacing the vanes
and Centralising them indepen-
dently of
washers or
the side pil-
Jars.

,

The method of producing
these cups is highly complicated,
as extreme accuracy is' essential.

TIE GROOVED
VAN ES Immomi
increase the area and impart
great rigidity, thus 'eliminating
risk of " buckling-,'' and per-
mitting of Very close spacing.
The bulk of -the instrument is
greatly reduced, and, as only the
effective part Of the *vane is
retained, the self -capacity is
kept down to the absolute
minimum.

THE FORMO COMPANY
(Arthur Preen & Co., Ltd.),

Contractors to the Admiralty, War Office,
Ministry, Post Office and India Office.

Head Office and Works :
Crown Works, Cricklewood Lane, 11.W.2.

Scottish Branch : 22, York Place, Edinburgh.
And at Birmingham.

WITH INTEGRAL VERNIER

1111111111111111 1111111

111111

Air

ONE HOLE FIXING.
A Boss is formed on the end plate, on
which the pressure is taken, the side

pillar nuts being
clear of the panel,
preventing distortion
when tightening down.

THE INTEGRAL VERNIER
is the most ingenious and effective ye
devised. Slight pressure on the knob
brings Vernier into use, enabling fine tuning
and tuning of distant signals easy and
certain, while unwanted signals can -be
" cut-out."

THE SMALL
DIM ENSIONS
arc an important factor, as,

in addition
.4110.11.111.1.1.1 to further

reducing the
self -capacity, give greater
scope for the wiring arrange-
ments under panel. The
Formo-Pensor is the smallest
rational condenser available.

THE END PLATES
are of non -conducting composi-
tion, in accordance with latest
approved practice. The usual .

metal end plates, . which are
fitted solely on

-111(1111M11111111111. account of their
cheapneSs, a r e

objectionable, as the mass of
metal causes greater hand
capacity effects, making tuning
of distant signals impossible.

ADJUSTMENT
is effected in a very simple and efficient manner.
The bottom journal is split, in order to make
good contact without undue friction, and a conical
grub screw centralises the moving vanes, and is
locked by nuts.

BRITISH EMPIRE EXHIBITION.
PALACE OF ENGINEERING,

- AVENUE ii,. -BAY 8.
A full range of Formo Components is on
view and can be purchaSed from Stand.
You are cordially invited to visit our
Stand and- examine these fatuous Radio
coniponents, including the new Formo
Home- Constructors 3 -valve Set. -

'Phone: Wembley 1806.

FORMO TRANSFORMERS
- have established themselves as being
second to none in quality, performance and
price. No effort is spared to make them
the best obtainable. They are the only
transformer to use with

THE MYERS VALVE.,
This valve, used with our B Model
transformer, will give you results that
you have hitherto not obtained. We have
a transformer for every purpose, and,
for use with the Myers Valve, the im-
pedence of the transformer is of the exact
degree required. We also have a special
transformer for high tension -less circuits.

290 In replying to advertisers, use COUPON on last page
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" SONCLA" (Regd.) LOW
FREQUENCY TRANSFORMER.

Size : A by A
`Dy ,a in. deep.
Unsurpassed for
Silence, Effici-ency and
Reliability. Pro-
vides remarkable
amplification
with freedom
from noise and
distortion.
E'ivally suitable
vith all types of

Valves.

No. Boo. Terminal Type, as illustrated, 17/8.
We can also supply at same price Transformer,

Ratio ro-r, recommended with the " Unidyne " High
Tensionless Circuit.

CRYSTAL DETECTOR.
Open Type, mounted on Ebonine Base.

No. 380-1/3 each.
Enclosed Type; fitted with Glass Dust Shield, as
1 ustrated. Mounted on Ebonine Base.

No. 400A-2/3 each.
Firmly refuse inferior substitutes.

SONOLA (Regd.)
CONSTRUCTIONAL

RECEIVING SETS
All Constructional Sets are despatched with ready
drilled Ebonite Panel, Wound Transformer,
assembled Condensers, etc., enabling the Set to be
quickly constructed with ease and simplicity.

Full instructions supplied.
Catalogue, No. M/r1o, giving full particulars

and prices, post free on request.

Send for Catalogue No. M/r to illustrating a wide
range of Complete Re'ceiving Sets, Constructional
Sets and Component Parts of every description,
post free on request. Enclose Business Card or
Memo. for Special Trade Terms and Discounts.

These lines are stocked by All,High Class. Radio and
Electrical Stores. Refuse substitutes. Write direct
if unobtainable.

Silk, Cotton and Enamelled Wires, iRADIO WIRES.

Aerial Wires, Leading -in Wires,G
1

Prices. PENDLETON ..,ItALMANOMMEltig.D.

Telephone Receiver and Loud
Speaker Cords, etc. Competitive

Send your Enquiries.

Oar o dstona
Address all Communications to Head Office and Works:

PENDLETON, MANCHESTER.
1111111111111111111ImmillilliMillffiniimmilM1111111111111111111 Stocks also held at Glasgow Depot, 95, Pitt Street.
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"SONOLA" (Regd.) MICROMETER REGULATING
TWO COIL HOLDER.

(P. Patent.)

Highest Grade Finish. Enables the fittest possible
tuning and adds considerably to the efficiency and
selectivity of the Receiving Set.

PRICE, 10/-.

COMBINED METERS
FOR RADIO

SERVICE.

British made. Accurately
calibrated. Suitable for
reading both the High
and Low Tension Circuits.
Reads too Volts, but
on pressing the Button
full scale reading is
transformed to to Volts.

PRICE 1216.

VARIOMETER.
Wavelength Soo/56o Metres.
A beautiful instrument made
with' extreme care. Fitted
with metal feet, ,which can
be placed in various positions.

PRICE, 10/,
See Catalogue, No. Mille,
for wide range from 2/0 each.

CHARGE YOUR ACCUMULATOR WITH
AN " ELLA."

A.C. Model.

Output 5/10 amps. 9 volts. Complete
with Pole Indicating Ammeter and all con-
necting leads and adapter - £6 6 0

EVERY wireless user realises the importance of hav-
ing fully -charged accumulators. A rapidly increasing
number of enthusiasts protect themselves against
failure by using " ELLA. " BATTERY CHARGERS
in preference to outside charging sources.

" ELLA " Battery Chargers draw the -required.
electrical energy from the ordinary house or garage
lighting supply-either D.C. Or A.C.-by means of
simple lamPholder connection.

I FAS than a unit of electricity fully charges a 6v.
accumulator with a capacity of fie ampere hours
(actual).

THERE is an " Ella " Battery Charger to suit any
supply voltage.
ACCUMULATORS charged at home have a much
longer life and give better service. " Ella " Battery
Chargers save their purchase price many times over
owing to the marked reduction in charging costs.
ELIMINATE failure and obtain maximum satis-
faction by the installation of an "Ella" Battery
Charger in your home.

Send for Descriptive Leaflet. Trade supplied.

D.C. Model.
Output 5 amps. 9 volts. Machine only
£5 12 6. With Switchboard and Pole In-
dicating Ammeter and Regulating Resistance
as illustrated - - £6 15 0

LIONEL ROBINSON & CO. 3, Staple Inn,LoW.C.2.
'Phone : Holborn 6323 (Two Lines).

In replying to advertisers, use COUPON on last page 291
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AT last-probably as the result of much editorial space being
devoted to the subject-the L.F. Transformer is being
selected on quality and performance. Not as so much

iron and copper wire, but as a definite part of a Receiving Set
which can make or mar reputation for clear and truthful reception.

The design of the Eureka is such that its production cost must
necessarily be higher. For instance, its coils contain more than
21 miles of fine drawn copper wire of the highest grade. Its steel
casing-the principal factor in eliminating interaction-is covered
with a deposit of copper. Its expensive core-the process of her-
metically sealing the contents against atmospherical influences-
the ruggedness of its construction, all these processes could be
simplified and reduced in cost, but only at the cost of efficiency.
This we cannot do. Every Eureka owner knows that he owns the
finest possible L.F. Transformer money can buy and appreciates
that the exceptional results he obtains have more than justified
the extra expense.

Concert Grand, 30/-. Eureka No. 2, 22/6
(For 2nd stage).

S;ld /y all Dealers and Manufactured, only by-

PORTABLE UTILITIES CO., LTD.,
7 & 8, FISHER STREET, LONDON,

Scottish Agents: FULLER, BLACKIE & RUSSELL, LTD.,
30, Gorden Street, Glasgow.
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THERE are still plenty
of Wireless enthusi-

asts who have still to build
their first Valve Set. if
they are afraid that they
lack skill, here is a new
method which will certainly
smooth out difficulties.
Radio Press have inaugu-
rated a simplified Envelope
System. Each Envelope
deals with one Receiving
Set in the fullest possible
manner. The instrument
is shown in large illustra-
tions taken from various
angles, and lower views of
the panel are also included.
The instructions for making
are lucid and comprehensive
and cover every possible
detail. They are writtenby an expert in such a
way that even a man who
has never built up a Set
before can go ahead with
every feeling of confidence.
Enclosed in the Envelope
is a full-sized blue print of
the rear of the panel to
show the actual wiring
diagram.
This Envelope scheme-
which is an entirely new,
departure-is proving to be
a method whereby anyone
can build up a first-class
Receiver, professionally
designed, at a most
moderate cost.
Select the Set you propose
building and order your
Envelope from your Book-
seller to -day.

No. 1. How to build
up the S.T. 100 1/6

No. 2. How to build
a " Family" Four -
Valve Receiver ... 2 ,' 6

No. 3. How to build
the " Simplicity "
Three -Valve Receiver 2/6

No. 4. How to build
the " All Concert
De Luxe" Receiver 2.6

Postage 3d.

it L4in
simplified

ENvelepe System

292 Gil.cit Ad. 1134.
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In this case it will be seen that
the reaction coil L5 is actually in-
cluded in the anode circuit of the
valve, the oscillatory .circnit now
consisting of the inductance L5 and
the inductance L3 in series, both
shunted by the variable condenser
C3. Here again, it is to be noticed
that the additiOn of 'a reaction coil
to the anode circuit of the valve
will increase the minimum wave-
length to which the high -frequency
transformer will tune. T his point hE s
already been discussed previously.

An arrangement in which the
reaction coil does not make any
material difference to the tuning of
a transformer, is that illustrated in
Fig. 3o, where it will be seen that
the reaction coil is in "the anode
circuit of the valve, but is actually
outside the tuned circuit.L3 C3, and
therefore does not appreciably
affect the tuning of this circuit.

Some trouble may occasionally
be experienced with this class of
circuit due to two oscillation cir-
cuits being i3rmed, the valve
tending to oscillate on one or other
of two wavelenwths. The reaction
adjustment is V also liable to be
rather erratic and disconcerting.

(To be continued.)
A.A.

A
A n Appreciation

4 from Australia
+wwwwwwwwwwwwwwww+
To the Editor of MODERN WIRELESS.

SIR,-I am taking the liberty of
addressing this short note to you
in order to express appreciation,
from this side of the globe, for
your wonderful S.T.Too circuit and
'also 'for that fine publication
known as MODERN WIRELESS.

I have just received the Spring
Double Number, and it easili-

MODERN WIRELESS
ranks, in my opinion, as the best
and most accurate wireless
periodical .published.

I have had the S.T. -TOO circuit
going for some time now, in ex,
perirnental form; and find it easily
the best of all the various circuits I
have tried, using up to four valves.
In fact, the results have induced

number of my friends to convert
their four valve sets.

I have been experimenting with
an extra H.F. valve in front of the
first dual valve in this circuit ;
up to date, I have not been too
successful in this direction, but
hope to get it going before long.

Yours truly,
FRANK L. CARBINES.

South Melbourne,
Victoria, Australia.

Why not try the special circuit
given in our issue of June, 1924.
- En.

The new frame aerial on the roof of the Bush Building, Aldwych, London. It is designed solely for long wave reception.
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.4: THE RADIO PRESS SERVICE DEPT., LTD., .::,

..f. AND ITS WORK ,.. :.
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II is with great pleasure that we the offices of the Service Dept. **;: .
are able to announcethat a and inspect the original set for y .t.

h. .;new organisation has been himself ; and, finally, if he will y f?ADS/ 30 .:.,formed to carry forward the work follow out the design faithfully :::
of the various branches of the we can positively guarantee v OFFICES
Radio Press, starting from the that his results will he equal .t.
point where the various written to those of the original, and 4,.

RADIO PRESSdescriptions and instructions sup- that if he has any trouble in .:.
plied to the constructor leave off. getting the set to work properly SERVICE DER:r AThe new organisation is a separate as a result of the presence of .* L'-`"

a faulty component, a trifling y
error in wiring, or some other :::
cause, all that he has to do is .2.
to take the set to the Service .:,,,
Dept. and they will see to the re.- t
Thus at one stroke is abolished ..,, How to get to the New Department
for all readers of Radio Press .:,..:..:..:..:..:..:..:..:,..:..:..:..44,...:..:..:..:..:..:..:,0
publications that feeling of
uncertainty which has been the Temple (District Railway).
bugbear of the amateur constructor Holborn (Piccadilly Railway).
since the earliest days of the move- British Museum (Central London
ment-the fear that at the end of Railway).
all his expenditure of time, trouble The 'buses passing Devereux
and cash the set may not work Court are Services No. 6, 9, II, 13,
properly.

company, to be known as " Radio
Press Service Dept., Ltd.," with
Mr. John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.., as managing director,
and will concern itself largely with
the period between the completion
of any given set and the moment
when the constructor feels that
the set is giving satisfactory
service.

An announcement has already
appeared in Wireless Weekly, and
the work of the new organisation
is steadily increasing, since it seems
that readers of the companion
journal, Wireless Weekly, have been
quick to realise that it provides the
one remaining link in the chain of
Radio Press reliability. With the
co-operation of the new department,
our service for the set -builder be-
comes complete, in that in the first
place he is given articles and
diagrams of the greatest possible
accuracy and clearness ; next, that
for a period of three weeks after the
date of publication he can come to

Special Staff
A special staff has been engaged,

and new offices have been opened
in Grecian Chambers, Devereux
Court, Strand, W.C.2 (opposite
the Law Courts). The approach
to the new offices from the Strand
is given upon the accompanying
plan, and it should be added that
the nearest Tube stations are the
following :-

A view in the Radio Press Service Department.
294
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15, 96, o, 67, 48 and 94.
An important part of the new

organisation is a properly equipped
test department, where construc-
tors may bring faulty sets for ex-
amination and test, a full detailed
report being furnished in each case.
It is not intended that the Service
Dept. shall be a profit -yielding
concern, but may be regarded
rather, as its name implies, as an
organisation for the service of our
readers. Charges have therefore
been fixed for the various tests,
which our readers will find purely
nominal, since they are merely
intended to cover expenses.

The scale of charges for the
ordinary set testing work has been
provisionally fixed at 2s. 6d. per
valve in multi -valve sets, dual
valves being counted as two.

In view of the great amount of
trouble which is given to the test .
staff by sets which have been made
up with heavy alterations from the
original design, an additional charge
of 25 per cent. is imposed where any
serious modification has been made.
In these cases also it is not possible
to, guarantee that results fully
equal to the original set will be
obtained, since, of course, the
placing of parts in a set is often
very crucial to its proper per-
formance, (This rule is only en-
forced in cases of real necessity.)

These fees cover a thorough
examination and test of the set
and all its components, and the
furnishing of a detailed report
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TO POPULARISE
BRITISH

RADIO VALVES

£250
TO BE WON IN A

PRIZE
COMPETITION

NO ENTRANCE FEE

FIRST PRIZE £100
and all the prize money

must be won
Full particulars are given in our
attractive booklet which will be posted
free on receipt of coupon below.

The competition will last a
few weeks only. Therefore,
post this coupon NOW:11r.

AM=

To BRITISH RADIO VALVE SERVICE, Ltd., Hazlitt House,
Southampton Buildings, Holborn, London, 147 .0 .1.

Please send to me, post free, your booklet "RADIO VALVE
SERVICE," containing full particulars of your Prize Competition.

NAME (in block capitals`.
(Please state whether Miss, Mrs., Mr. or Rev.)

ADDRESS (in block capitals)

MAN'.

BUY BRITISH VALVES
You can now get them

DIRECT and with
FREE SERVICE

/roil

BRITISH RADIO VALVE SERVICE, LTD.
IIAZLITT HOUSE, SOUTHAMPTON BUILDINGS, HOLBORN,

LONDON, W.C.I.

LOUD SPEAKER
Unexcelled for clear, natural, undistorted reception.
Small wonder, for it is the perfect combination of
good components-the Speaker of combined ex-
cellence. In the richness and fidelity of its re-
production is apparent an undefinable touch of in-
dividuality and character. Moreover, type " B
incorporates the Tone Selector-the device which
filters the sound. A visit to a demonstration will
convince you of " Sparta " superiority. Why not
to -day ? Every good Dealer can show you the
" Sparta."

Type A., 120 ohms.
Type H.A..2000 ohms.
1 ype 1111.A, 4000 ohms.

£4 15s. Od.
Type " B," 120 ohms.
The first Loud -Speaker
to provide for additional
control through a 6 -posi-
tion tone selector.

£5 25s. Od,
Send to -day for List 315A,
describing "Fuller"

Components.

FULLER'S UNITED
ELECTRIC WORKS,

LTD .,
Woodland Works, Chad -

well Heath, Essex.
Telephone : Ilford 1200

(6 lines).
Telegrams : "Fuller,

Chadwell Heath."
London Depot : 58, High

Street, W.C.z.
Telephone : Gerrard 5070.

Demonstrations of the
" Sparta " Loud -Speaker
are given during broad-
casting hours at Gamages,
Harrods, Selfridges, The
Service Trading Co., 289-
292, High Holborn, City
Accumulator Co., Ltd.,
79, Mark Lane, E.C., G.
Salmon, 33,Grafton Street,
Tottenham Court Road,
Peto-Scott, Ltd., 64 & 99,
High Holborn, Messrs.
Piggott Bros., Bishopsgate,
E.C., and at our own
depots, etc.

In replying to advertisers, use COUPON on last page 295
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Johann Bach was born in s685-
the year that witnessed the birth
of Handel. From his earliest
days he showed a marked love
for music. Yet his parents pro-
hibited him from using his elder
brother's scores. Bach, however,
undaunted, used to rise at night
and steal away to copy them by
moonlight-permanently injuring
his eyesight by so doing.

WHEN one considers
the wide variety of
instruments in the

orchestra to which the Loud
Speaker has to respond in a
perfectly life -like manner, it
is obvious that some means
other than the ordinary
telephone principle of a
flat diaphragm must be used.
In the BROWN Loud
Speaker, you have an entirely
different method of repro-
duction-the only true method
of preventing distortion. If
you could examine one you
would find that the diaphragm
is cone shaped, and anchored
at its centre to a steel reed.
The steel- reed in its turn is
made to vibrate to and from
the poles of an electro-
magnet.

S. G. BROWN Ltd.,
Victoria Road,

N. Acton, W. 3.

Retail :
19, Mortimer Street, W.1
15, Moorflelds, Liverpool

Thus the diaphragm moves
only from its centre out-
wards, exactly like the mica
diaphragm on the sound boi
of a Gramophone.
Whenever the BROWN
Loud Speaker is com-
pared on actual tests with
any other no one can fail to
be struck with the masterful
way in which it renders the
extremes of the harmonic
scale. From the shrill tones
of the, piccolo to the deep
notes of the double bass,
every instrument is repro-
duced with lifelike fidelity.
Before you decide on your
Loud Speaker, get your
Dealer to give you this test
-you'll In convinced at
once.

PRICES :
Type H.1., 21 in. high :

120 ohms £5 5 0
2,000 ohms £5 8 0
4,000 ohms £5 10 0

Type H.2., 12 in.
120 ohms £2 5 0

2,000 ohms £2 8 0
4,000 ohms £2 10 0

sa -11

LoudSpeakers
G.l ert Ad. 5532
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Pictorial

ireless
iiCircuits
OBy Oswald J. Rankin,

1
PUBLISHERS Or AUTHORITATIVE WIRELESS LITERATURE

D EVEREUX CP URT, STRAN D.W.C.2.

PERHAPS you have built a
Set and you cannot get
it to work-don't worry,

let a Radio Press book help
you. Probably you have made
some little slip in the Circuit-
maybe you have misread the
wiring instructions. All you need
is a copy of

(Radio Press Series No. 8.)

This Book contains scores of
different Circuits, each one of
which is shown in pictorial form
instead of the more technical
diagrammatic manner.
Thousands of beginners have
bought it and have been able to
appreciate for the first time how
easy it is to wire up a Set when
the Circuit diagram is under-
stood.
No matter which type of Set
you are building, whether Crystal
or multi -valve, and whichever
type of tuning you will use,
variometer or plug-in coils, you
will find a wide variety of practical
circuits shown in a manner even
the veriest novice can readily
understand.
From all Booksellers or 1 ' 6
sent post free sd. extra
direct from Publishers.

RadiolPressirtif

206 in replying to advertisers, use COUPON on last page
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upon its condition, any faults
being, of course, pointed out.

Alterations to Sets
It is expected that the usual

form of procedure will be to leave
the owner of the- set to make the
necessary alterations to the receiver,
and if in any case it is found that
making  the alterations which we
suggest does not remove the fault,
a further test will, of course, be
carried out free of . chaige. In
special cases where readers desire
us to make the necessary alterations
we shall be able to do so, an estimate
being given in such cases.

Carriage Arrangements
It is best for readers to bring

their own sets, but when this is im-
possible they can be sent by post
or rail. They should always be
most securely packed in a stout
wooden crate,  cardboard boxes
having proved to be quite useless,
and the set should always be
either insured or registered. A
similar precaution is taken by the
Service Dept. in returning them.
The set is, of course; at the owner's
risk during the whole period that it
is Out of his hands, but every possi-
ble care is taken by the Test Dept

Hours
The Service Dept. offices are

open from 9.3o a.m. to 6 p.m. on
week -days and r p.m. on Saturdays.
Appointments can be made for
times up to 8 p.m., for the benefit
of those readers who find it impos-
sible to bring their sets during these
hours.

Special Cases
The Service Dept. can undertake

a great variety of other services
besides the mere testing of defec-
tive receivers, dealing with all
sorts of components, visiting
localities to investigate cases of
special difficulty, giving advice by
post and so on, ,

In special cases a qualified mem-
ber of the Test Dept. staff can be
sent to the reader's address, so
long as this is within the London
area, and tests or any other
investigation carried out upon the
spot. A special fee will, of course,
be necessary in such cases, in
addition to travelling expenses.

Postal Queries
The old Postal Queries Dept. of

Radio Press, known as the Infor-
mation Dept., is being merged in
the new organisation and will
carry on its work as before. The
old regulations concerning postal
queries are therefore still in force,
and readers will remember that a
fee of 2S. 6d. is charged for a reply
to a query, a stamped addressed
envelope being required from the
reader in each case.

MODERN WIRELESS
Exhibition of Sets

Finally, it will be noted that
part of the premises of the ServiCe-
Dept. are allotted to the exhibition
for a limited period of the :Various
MODERN WIRELESS an* Wireless
Weekly sets for a period of 3 weeks
after publication. The Radio Press
Envelope Receivers will -be on view
for an indefinite period.

Visitors are asked to remember,
however, that the -testing staff are

 not authorised to -give -advice or
answer readers' queries themselves,
and these matters must either be
submitted by post in- the ordinary
way as postal queries, or an
-appointment for a :consultation
must be made, for which a fee of
2s. 6d. for a ten minutes' interview
has been fixed.

.4*. A LOOSELY COUPLED .t.
S.T. 100 SET °:

the Editor of MODERN WIRELESS 
SIR,-I enclose two photographs

of my portable S.T: mo receiver,
showing the outside (above panel)
disposition of parts, and the in-
ternal wiring arrangements. Con-
sidering that it is only the second
set that I have made, and that I
had only been doing wireless for
nine months when I made up this
set, I am extremely pleased with
the results that I am getting with it.

As you will see from the photo-
graph, I have fitted loose -coupled
aerial tuning, but apart from
this, the circuit. was taken from
MODERN WIRELESS, Vol. I, No. 6,
the disposition of parts being
arranged to suit the panel which
is twelve inches square.

Mr. Green's Set.

I think the loose -coupled tuning
is easily worth the extra botherin
tuning as it gives the following
advantages (1) Increased selec-
tivity ; (2) greater ease of oscilla-
tion, especially on the very short
waves; and (3) enables one to use
a larger coil in the grid circuit,
which is a great advantage on the
very short waves.

So far, at ten miles from 2 LO,
I have had the following stations
quite comfortably audible on the
loud speaker, Bournemouth, New-

castle, Glasgow, Birmingham, Aber-
deen, Brussels and Ecole
-Superieure. With 2 LO off I have
also had Cardiff and Manchester
on the loud speaker. Radiola, is,
of -ceurse,_ quite easy to get on
the L.S., in fact, with the set in an
upstairs room with 16 ft. of wire
in the left :for aerial, I have had it
on the L.S. distinctly audible in
the next room, and that within
the last fortnight.

As you will' see in the photo,
all my parts are of well-known

Internal Wiring.
make, as I have always worked to
the motto that a set that is worth
making is worth good parts.

The method of mounting the
valves was devised in order to'

obviate the necessity of removing
them* each time the cabinet was
closed.

Yours truly,
ARTHUR F. GREEN.

Eltham, S.E.9.

.:. AN APPRECIATION

44.
FROM SWEDEN

To the Editor of MODERN WIRELESS.
SIR,-I am writing this with the

object of offering my congratula-
tions to Mr. P. Harris, on his very
fine " Four -valve Family Re-
ceiver," and are hoping that you
will find room for this in your
excellent magazine, of which I am
an ardent reader.

I can recommend all who wish
to build a powerful and sensitive
receiver to send for MODERN WIRE-
LEss Envelope No. 2.

All the B.B.C. stations
come in with good strength.
Aberdeen and Newcastle quite
good on loud speaker, so also do
Paris, Brussels and all the -German
stations.

Instead of a o.o05 mfd. con-
denser, the aerial circuit I use is a
o.00r mfd.

Wishing you every success with
your publication, and assuring you
that I will not fail to recommend
the circuit to my friends.

Yours truly,
ANDREAS KRISTENSEN,

Holstebro.

2yz
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Supersonic Heterodyne Reception

A READER'S EXPERIENCES

7.77VVV,V,VIIV-VI1VF 7 VW 17`7177V"IVIIVV`VIIIIV,IN 'V 7V+
To the Editor of MODERN WIRELESS.

SIR,-May I be allowed to ,con-
gratulate your correspondent, Mr.
Alford, on his having brought the
above to the notice of your readers ?

May I also suggest that your
staff might well try the circuit for
themselves and give your readers
the benefit of their trials ?

In my view it is the most aston-
ishing receiver I have ever met
from the point of view of the or-
dinary man who wishes to be able
to get our broadcasting really
well, and who lives 5o miles from
the nearest station.

It is extremely simple to work.
One can use N+ r valves with the
controls for 3 only. Its selectivity
is absolute. Here I was able to
separate the Petit Parisien station
on 363 metres from 2L0 on 365
metres and telegraph the name of
the jammer to the B.B.C.

Its range seems to be unbounded.

Canadian broadcasting has been
got at loud -speaker strength, ditto
most of the German stations,
ditto most of our relay stations,
while conversations from aero-
planes crossing the Channel can
be got here on the telephones even
when such conversation has to be
passed from one aeroplane to the
other through Croydon.

The power is greater than one
would expect, and seems to be due
to the heterodyne valve. On
June list at a garden fete held here
the party danced on the lawn to
2ZY Slane band from 8 p.m. to
9.3o p.m., while the orchestras
from 21,0, IT Cardiff, and 2ZY
kept the show going from 3.3o p.m.
onwards, being audible above the
noise of an attendance of 4.00 to
Soo people. The receiving set was
i H.F., i Het., i Det. for the
fundamental wave ; 2 H.F., i Dat.,
Grebe C.R. 13 M.W. modification

August, 1924

for the long wave side ; followed by
a power amplifier Of 2 L S 5 valves.
Three Amplion i 20 w. loud -speakers
were used.

The system deserves more atten-
tion than it has received. This is
probably due to the fact that
people are frightened of it. The
facts are that a child could work it,
and it is undoubtedly simpler to
handle than the far-famed S.T. loo.
In my humble opinion "it is the
only method of reception for 50
miles or over.

It is not necessary to use expen-
sive low -capacity valves on, either
side of the circuit.

I am using Cossor valves for all
except the heterodyne valve, and
here I find an Ediswan A.R. or
M.O. R. do best. Any coils of
basket type do for the heterodyne.
I find I get best results from two
basket coils of 6o turns each.
These cover the broadcasting wave
band from 300 m. up to Joa m.
at least.

Reaction is unnecessary in any
form. Potentiometer control for
all valves and a micro -condenser
for the heterodyne are essential.-
Yours faithfully,

C. R. BATES.

Market Harboro'.

3

111111111I11111111111, 14fJ1 ,11111IlJAIIIIIl11I11111f1111111111111I 1111111111111111111111111111 11111111111111H111111111111111111

Write for
leaflet.

Every Pair
Guaranteed

IF Big Ben could hear his chimes reproduced by the new
GENERAL RADIOPHONES he would indeed he a

proud timepiece.
GENERAL RADIOPHONES are different. Their ready
response to signal intensity of .00000000011 of an ampere
is an achievement which places them far above all competitors
for efficiency.
A new method of matching the earpieces by means of specially
invented visual gauges, and the incorporation of a carefully
designed sound box, ensures singular clarity and natural
reproduction.
GENERAL RA D 10 -
PHONES are unrivalled for
strength and finish, and they
weigh only 7 ozs.
Ask your dealer for a

demonstration.

GENERAL RADIO COMPANY, LIMITED,
Radio House, 235, Regent St., London, W.I.
Telephone: Mayfair 7x52. Telegrams: " A lgenrad, London."

in replying to advertisers, use COUPON on last page

GENE
Le- A ilOPHONES

vs.
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...:-:

i : Regular Programmes from Continental :1:.-

:;:

Broadcasting Stations ...
4....

'I.

:

Times in British Summer Time ::::

,.. Edited by CAPTAIN L. F. PLUGGE, B.Sc., F.R.Ae.S., F.R.Met.S. .
:.
::

:. :>

WEEK DAYS.

British
Summer
Tim?.

Name of Station. Call Sign and WaveSign and
LenLength.

Locality

situated.
Nature of Transmission.

wosing-aom n
time or ap-
prox. dura-
tion ofTrans-

mission.
a.m.
7.40 Eiffel Tower .. F.L. 2600 m. .. Paris .. Weather ForecaSt .. .. .. 5 minutes.

10.23 Eiffel Tower .. .. F.L. 2600 m. .. Paris .. Time Signal in G.M.T. (Spark) .. 3 minutes.
10.3o Lyons .. .. .. Y.N. 47o m. .. Lyons .. Concert . . . . . . . . until 11.15

.

10.40 Eiffel Tower .. .. F.L. 2600 m. .. Paris .. Cotton and Coffee quotations .. 5 minutes.
i r.00 Eiffel Tower .. .. F.I.. 2600 m. .. Paris .. Time Signal in Greenwich Sidereal 5 minutes.

Time- (Spark).
11.14 Eiffel Tower .. .. F.L. 2600.m. .. Paris .. Time Signal in French Summer Time 5 minutes.

(Spoken), followed by Weather
Forecast..

11.44 Eiffel Tower .. .. F.L. 26co.m. .. Paris .. Time Signal in G.M.T. (Spark) .. 3 minutes.
11.55 Eiffel Tower .. .. F.L. 2600 m. .. Paris .. Fish Market quotations (Mondays

excepted).
5 minutes.

r.m.
12.14 Eiffel Tower .. .. F.L. 2600 m .. Paris .. Time Signal in French Summer Time 5 minutes.

(Spoken), followed by Weather
. Forecast.

12.30 Radio -Paris .. .. S.F.R. 1780 in. .. Clichy .. Items of News .. .. .. 15 minutes.
12.45 Radio -Paris .. .. S.F.R. 1780 m. .. Clichy .. Concert (Light Orchestra), followed

by Exchange Opening Prices.
1.45 p.m.

r 2.57 Nauen .. .. P.O.Z. 2800 m. .. Berlin .. Time Signal in G.M.T. (Spark) .. 3 minutes.
1.00 Haeren .. .. B.A.V. 1100 m. .. Brussels .. Weather Forecast .. .. .. 3 minutes.
1.15 Geneva .. .. H.B. r 110o m. .. Switzerland Weather Forecast, followed by One half -

Lecture. - hour.
2.00 Haeren .. .. B.A.V. 1100 III. . . brussels .. Weather Forecast .. .. .. 5 minutes.
3.40 Eiffel Tower .. .. F.L. 2600 m. .. Paris .. Stock Exchange Intelligence (Satur-

clays excepted).
8 minutes.

4..so ' Radio -Paris .. .. S.F.R. 1780-m: .. Clichy, .. News, followed by Concert and late Until -5.45
.

4 .5o Haeren .. .. B. A.Y. 1 roo m. .. Brussels ..
News .

Weather Forecast .. .. . -. 3 minutes
5.00 Radio -Belgique .. S.B:R. 262 m: .. Brussels .. Concert .. .. .. .. 6. p.m.

- 5.00 Geneva .. .. H.B.-1 r too m. .. Switzerland' Lectiire  .. .. .. .. One hour.
5.3o . Eiffel Tower .. .. F.L. 2600 in. .. Paris .. Stock Exchange, dosing priceS: 8:minutes.

(Saturdays excepted). ..
5.50 - Haeren . .. . . . B. A:V. 1 roo In. . . Brussels . . Weather Forecast . . . . - ; . 5 minutes.
(,.15 Eiffel- Tower . : .. -F.L. 2600 m. ... Paris' - .. Concert, followed by News Bulletin One hour.
boo Eiffel Tower .. .. F.L. 2600 M. . . Paris. .. General Weather .Forecast .. .. 8 minutes.
b.00 Radio -Belgique .. S.B.R. 262 m. .. Brussels .. Concert, followed by News.Bulletin Till into

,p.m.
8.15 Ecole. Sup. des Postes

et Telegraphes.
P.T.T. 385 m. .. Paris .. Lecture, followed by Concert.

(Usually Outside Broadcast, some-
times begins at 8 or 8.3o.)

Two tothree
hours.

8.15 Lausanne .. .. H.B.2 Boo m. .. Switzerland Concert (Thursdays excepted) .. Until 9.30
, p.m.

8.3o Ecole Sup. des Postes P.T.T. 385 m. .: Paris .. Lecture, followed by Concert Two to
et Telegraphes . (I rsually Outside Broadcast, some-

times begins at 8.15 or 8.45 p.m.)
three

hours.
8.30 Radio -Paris .. .. S.F.R. 1780 m. .. Clichy .. General News Bulletin- .. .. One hall

hour.
9.00 Radio -Paris .. .. S.F.R. 1780 m. .. Clichy .. Time Signal in French Summer TiM;

followed by Concert.
9.5o p.m.

10.30 Madrid .. Spain .. Concert .. . ,. . , .. Until mid-408 m. ..
. night.

rr.00 Eiffel Tower .. .. F.L..2600 irt. . . Paris .. Time Signal in. Greenwich Sidereal 5 minutes.
Time (Spark).

:1.44 Eiffel Tower . ; .. -F.L. 2600 m. .. Paris .. Time Signal in G:M.T. (Spark) .. -3-minutes.
' a.m.

12.57 Nauen .. .. P.O.Z. 2800 in. .. Berlin .. Time Signal in;G.M.T. (Spark) .. 3 minutes.

(Continued on Page 305.)
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HULLO, EVERYBODY!!
Goods are sent post free except where marked. NO POST ORDERS
from Callers' Columns. Please write distinctly and be sure to put
NAME and ADDRESS. FOREIGN ORDERS must have extra postage
and packing enclosed. All previous lists cancelled. Kindly mention paper.

POST FREE
COLUMN.

W.O. Pillar, large .. doz. 1 /3
'Phone 4 B.A. ... doz. 1/1
'Phone 2 B.A. .. 6 for 1/-
Med. Pillar 4 B.A... doz. 1/1
Valve Sockets, plain .. 10d.
Ditto with Shoulder .. 1 /1

frith Nut and Washer)
Single Coil Plug on stand 1/3
Ditto Swivel movement .. 1/6
Plug and Socket .. 6 pairs 10d.
Screw Spade Terminals doz. 1/ -
Pin Screw Terminals doz. 10d.
Spade Tags .. .. doz. 5d.
Empire Tape, in... is yds. 9d.
Insulating Sleeving .. 6 yds. 2/ -
Ebonite Coil Plugs .. 2 for 1/6
Best quality ditto .. 2 for 1 /10
Ebonite Knobs, 1 ' in. 2 B.A. 6d.
Moulded Knobs, 1' in. 2 for Ed.
Knobs, ,` in. 4 B.A... 2 for
Ditto, 1 in. 2 B.A... 2 for 8d.
H.F. Transformers Plug-in

type 250:700 3/11
Ebonite ex handles, 6 in. .. 9d.
Ebonite Bushes 2 or 4 B.A.

doz. 1/-
D.C.C., I.R.C. Bell Wire

lo yds. 1 /-
Gauze Valve Windows .. 7d.
Double 'Phone Cords, 72 in. 1/11
Porcelain S.P.D.T. Switch .. 1/11
Ditto D.P.D.T. Switch .. 2/6
Battery Clips.. .. doz. 10d.
Ebonite Valve Holders .. 1 /-
Varioneter 250 650 _ 2/6
Lead-in Wire .. so yds. 1/6
Twin Flex .. i2 yds. 1/11
100 ft. 7;22 Aerial Wire .. 3/9

with four insulators
Nugraving Titles .. 8d.
" R.I." Choke Coil .. 10/-
Watmel Var. Grid Leak .. 2/6
Watmel Anode Resistance.. 3/6
Nickel Panel Switches,

D.P.D.T. 1/5
Ditto, S.P.D.T. 1/2
Insulating Sleeving 3 yds. 1/4
Tinned Copper, square 16

r.5.111g , It. .. 1/-
Spearpoint Whisker .. 4d.
Gold whisker .. 4d.
Set of 5, ore gold.. ..
100,000 ohm Fixed .. 1/6
Real Ebonite dials 1 /3
1 in. Knots 26A..

in. Knobs SBA ..
RHOESTATS.
Ormond . .. 2/ -
Raymond .. .. 1/6
Do. with dial .. 2/ -
Extra value do. .. .. 2 /6
T.C.B. 6 ohms .. 4/ -
Ditto, 15, 30 ohms .. 4/ -
Potentiometer, T.C.B. .. 5 /-
Microstat for D.E. & R... 2/9
Edison Cell Coal Flags .. 1/3

When Visiting Wembley,
Call Here, we

PAY 'OUR FARE
up to 2/6 in £

on Ordinary Prices
(N.A.R.M. and fixed excluded)
moor

'oor
00075

.0005

.0003 ... 5/9 ... 6/9

.00025 ... 5/9 6/9

.0002 5/- 5/6
000r ... 4/9 ,.. 5/3

Vernier ... 4/- ... 4'6
Post 4d. set

H.F. PLUG-IN
TRANSFORMERS.

No. 1 150-450 ..
No. 2. 250-700 ..
No. 3. 450-1200..
No. 4. 900-2000..
No. 5. 1600-3000
No. 6. 2200-5000

3,6
3/11

4/3
4/6
4/9

4 /11

OPEN EVERY DAY 9 a.m. to 7.45 p.m. SUNDAYS 10 a.m. to 1 p.m.

Ebonite Valve Holder, This first-class Switch
cut from solid rod, Arm, with 12 Studs, 12
hand -turned, 8 nuts Nuts, 12 Washers,
and washers .. 1 3 Callers 10A. Post 1 ,6 set

" RAYMOND"
Crystal Detectors

Enclosed Glass.
As Sketch, on Ebonite Base.

Brass 1/4, 1/6, 2/ -
Nickel .. , . 1 /6, 2/ -
Ebonite 1/6
Perikon 1/8, 2/2

(With Zincite and Bornitet
OUR WONDERFUL MICROMETER ADJUST-
MENT GLASS -ENCLOSED DETECTOR. WHY
PAY MORE ? 1 11 POST 6d. each.

H ERTZITE
SHAW'S

GENUINE,

BEATS ALL
OTHER ITES."

COIL PLUG & CLIPS 10d,
Post 4d.

WEST END DEPOT FOR
POLAR ; JACKSON BROS ; BOWYER LOWE ;
R. I. ; BURNDEPT ; GOSWELL ENG. CO. ;
GRAFTON ELECTRIC SILVERTOWN ;
IGRANIC ; LISSEN ; RADIO PRESS ENVE-
LOPES ; DUBILIER ; EDISON BELL ; WOOD -
HALL GOODS, ETC.

J. B. COADEASERS
Standard Super

... 8/6 ... 9/6
104.
10d.
1/
1 /1
1 /3

ENAMELLED WIRE
S.W.G. fib.
18
20
22
24
26
28
30 .. 1/4
Other sizes stocked.

Post 6d. reel.
D.C.C. WIRE.

S.W.G. Jib.
18
20
22
24
26
28
30
34
36

.. 9d.

.. 10d.

.. 10d.
.. 1/-

.. .. 1/1
.. 1/3

.4 44

1 /6

-
Post 6d. reel.

VAR IOM ETERS
Ebonite 200 650 .. 4/6
Ebonite Ball Rotor 7/6
Impregnated Board 3/6
Raymond "Inside"

Winding .. 10/11

EBON ITE
COIL STANDS

2 -way, ex handles.. 4/6
3 -way, ex handles.. 5/6
2 -way, good value.. 3/9
3 -way, good value.. 4/11
Also at 4/3, 4B, 5/11
2 -way for Basket

Coils .. 5/11
Universal .. 5 /11
3 -way, 16 each extra.
Franco :

2 -way .. . 12/6
3 -way .. 17/5
Cam Vernier :

2 -way .. 816 & 9/6

L.F.
TRANSFORMERS

Radio Instruments 25 '-
lgranic, Shrouded.. 21 /-
Powquip, Shrouded 18/ -
Forms, Shrouded .. 18/ -
General Radio ..14/11
Brunet, Shrouded 11/9
Formo, Open .. 12/6
Powquip, 2-1 or 4-1 14/6
Raymond .. .. 10/ -
Eureka Concert

Grand . 30/ -
Ditto, 2nd Stage .. 22/6
Silvertown .. 21 /-
Woodhall 23/9

EBON ITE
3/16th in. Stock sizes.
6 x 6 . /6
7 x 5 . 1/6
8 x 6 . 2/-
9 x 10  2/3

10 x 8 .. 3/4
11 x 7 3/4
12 x 9 4/6
12 x 12  6/-
18 x 8 6/-
20 x 9 .. 7/6

Foreign 'Post extra.

H.T.BATTER I ES
Post 1 each.

Ever -Ready 66 v. 13/6
Ever -Ready 108 v. 22/-
B.B.C. 60 v. .. 10/6

N. & K.
HEADPHONES

GENUINE STAMPED
4,000 ohms .. 129
6,000 ohms .. 13/3

Genuine N. & K.
Post 6d. pair.

LISSEN
Variable Grid Leak 2/6
Anode Resistance.. 2 /6
Lissen Minor .. 3/6
Lissenstat 7/6
Co. Universal .. 10/6
2 -way Switch .. 219
Series Parallel .. 3/9
T1 Transformers .. 30
T2, 25 ; 13, 16 6
Lissen Coils and all

parts stocked

IGRANIC
Coils : 25, 5/-  35, 5 '-- ;

50, 5;2/ ; 75, 5'/ 6 ; 100,
7 /- ; 150, 7 /10 ; 200,
8 /8 ; 250, 9 /- ; 300,
9/5 ; 400, 10 3 ; 500,

10 6
Fil. Rheostat .. 4.6
Potentiometer .. 7' -
Vernier Rheostat 7.6
30 ohm Rheostat .. 7 /-

DUBIL 1ER
CONDENSERS

.001, .002. .003, .004,
.005, .006 .. 3/-

.0001, .0002, .0003,
.0004, .0005 2/6

Type 577, .01 .. 7)6
Grid Leaks each 2/6
Anode Resistance,

50,000, 80,000 or
100,000, on stand
complete .. 5,6

Minicap Switch .. 8 -
GOSWELL EN-
GINEERING CO.
Patent Valve Holder 1/6
Cam operated Ver-

nier, Two-way
Coil Stand . 9/-

Ditto, with Switch. 12/6

ACCUMULATORS
BEST MAKES. UNDER
11 MY OWN LABEL.
4 v. 40 17/6
4 v. 60 .. 21/-
6 v. 60 .. 28/6
6 v. 80 .. 34;-
6 v. 100 42/ -

Post 1 ' extra

LARGE STOCKS of the FOLLOWING

MC MICHAEL H.F.
SPE ;IAL PLUG-IN

TRANSFORMERS
50-150

150-300
300 600
500-1200

1100 3000
275 meters upwards

6d.

.

8 /-
7 /-
7 /-
7 /-
7)-

25/ -

POLAR
CONDENSERS

.001, .0003, .0005 ,arh 10/8
2 way coil stand Cam

Vernier .. 11/ -
Post 6d. each.

BURNDEPT Parts
Transformers
226 L.F. .. 25/-
333 L.F. .. 27/6
Telephone . .. 21 /-
Crystal Detector .. 5/6
Coils from .. .. 4/3
Dual Rheostat .. 7/6

STERLING
Square Law
Variable
Condensers

with Vernier.
. .001 .. .. 30/
0005 .. 25;6
.0003 . . 23,6
Or Orders in 'notation,

Limited Number.

EDISON BELL
FIXED

CONDENSERS
.0001 to .0005 .. 1/3
.002 to .006 _ 2/-
.001 .. 1/3
.0003 Leak .. 2/6
Variometer 10/6
Twin Detector .. 5/9

LOUD SPEAKERS.
27/6

-
55/- -

JUNIOR AMPLION
Newest Model.

JUNIOR DE LUXE
Oak Trumpet.

BABY STERLIfIG
Splendid Value.

ALL AMPLIONS STOCKED. BROWN BABY 48/-

RIGHT OPPOSITE

DALY'S
it. GALLERY DOOR -If]

-s-2

711(dlifill11111111111111111111111111111111T;

K. RAYMOND
27, LISLE STREET, W.C.2

'PHONE : GERR4RD 4637.
No responsibility accepted on post orders unless cheques and postal orders are
crossed and made payable to the firm. Moneys sent must be registered.

HOURS
OF BUSINESS :
DAILY - 9 to 7.45
SUND, 10.30 to 1

.111111111111111111111111111111111111111111iF

3oo In replying to advertisers, use COUPON on last page
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HULLO, EVERYBODY!!--..
1 --RAYMOND'S VARIABLE CONDENSERS

NEW MODEL. Height without
Cap. Price. Connections

Nat.

Phys.

Lab.

Certificate

for

Guaranteed

Capacity.

INCLUDING KNOB.

.001 .. 6/ 1 1 ... 31, in.

'00075..5/1 1 21 in.

'0005 .. 4 /1 1 .. 2 in.

'0003 .. 4/6 .. 18 in.
'0092 .. 4/- 1i in.
'0001 .. 3 /6 .. 1 in.

'00005 (vernier) 2/6
EBONITE DIAL 3d. extra

POST 6d. SET.

ALL PARTS
NICKELLED.

One hole
fixing.
Narrowest
spacing.
Aluminium
end plates.
Accurate
Constant
Capacity
Rigid
Construction.
Low Loss.
Electrically
and
Mechanically
Perfect.

ManyUnsolicited
Testimonials

NEW MODEL with 3 Pate
Vernier at bottom. Specifica-
tion as ordinary, but the Ver-
nier allows absolutely the finest
tuning possible. Very sharp
and defined. They do not reed
varied long and technical
wards to recommend tt ern.
Satisfied users are the best
recommendation. Assembled
for panel mounting, and for a
limited period I will include
FREE an EBONITE DIAL to
retail customers only.
POST 6d. PER SET PLEASE.

Height
4 ir.

in.
23 in.

Cap.
.001

.0005

.0003

Price'
3'11
6 11
6 6

Complete with 2 Knobs &
Dial.

VALVES.
B.T.H.

R4 12/6
B5 .06 .. 30/ -
Power Valve .. 35 /-

COSSOR.
P1. P2 . 12/6

MULLARD.
ORA .. 12/6
D.E. ORA .. 30/-
I Volt .. 30/-

EDISWAN.

A.R.D.E.
A.R. .06

12/6
21 /-
30 /-

LISSEN COILS.
No. of Coil. PRICE

25 4/10
30 4/10
35 4/10
40 4/10

6(11

5
5/4

-
75 5/4

200 6/9
150 7/7
200 8/5
250 8'9
300 9 2

MANSBRIDGE
(T.C.C.) NEW

FIXED
CONDENSERS.

.25 3'6

.05

.1 3 6
1 MFD. . 4

2 MED. 4 6

A. W. CRYSTAL
LOUD -SPEAKER

SET.
Stand for 'Phones 1/6
Aluminium Button 5/ -
Brass Button ..
Hedgehog Trans-

former
Single 120 ohm

'phone
Single 4,033 ohm

'phone ..
1M.

14/-

5,13

7/ -

HEADPHONES.
Sterling,4,000 ohms 25/ -
Brown "F" type.. 25 /-
Brown's "A" type 82 /-
B.T.H . 25/ -
Siemens . 25 /-
Gecophone .. 25/ -
Western Electric.. 25 /-
Brunet, 4,000 .. 17/6
Single Brunet,4,000 8/6
8,000 Brunet .. 19/11

(for Crystal sets only).
Brunet De Luxe .. 18/11
Lightweight "K" 10/9
Dr. Nesper, ad-

justable .. 13/6
Ericsson (EV) .. 12/6

H.T.C.
Special valve holder

above panel .. 1/9
Ditto for under

panel . 1;6
)) 2d. h.

Parts for P.W.
Unidyne Circuit.
Variable Condenser

.0005 .. 5/3
Ditto, with vernier 7/5
Two-way Coil Holder 3/6
2 Basket Adapters 2/6
2 Basket Coils .. 1 /6
Four -Electrode Valvel2 /6
Variable Grid Leak

1 /9, 2/6
Filament Rheostat 2/6

Testimonial
that speaks for itself

July 20/24.
From C. Walton, Esq.

Radio Engineer,
Andover.

I have tested your
new variable conden-
sers on Megger and
get "INFINITY."

Yours sincerely,
C. WALTON.

BASKET
ADAPTER.
10d. 1'0,-t 4d.

2 f 2/ -

EXTRA

QUALITY
with plug

1 /3. Post 4d.

2 for 2/8.

For CHELMSFORD
LOADING COIL FITTINGS.
An efficient, easily fitted
loading device, which will
adapt your set for

ALL WAVELENGTHS
1 per set. Postage 2d.

HEAVY BRASS
COIL FORMERS.

To wind your own coils.
23 spokes each side.

Our own make.
Very fine value.

Callers .. 3 /7
Post orders .. 4;6

I will always oblige Trade
customers as far as I can.
And I stock what is
advertised. Discount al-
lowed to Radio Clubs.

-1=111=1

BASKET COILS.
Chelmsford (T'andco) 2/-
I'dndco 1300 /1550 metres178

(All T'andco in st:.cle)
Waxless, set of 5,

230 2,000. .. 1 11
Waxed, set of 6,

200 3,600 1.11
Special Duplex coil fittel

on adapter for Chelms-
ford . 2/11

(for variometer 65o metres).
Post 4d. each.

CALLER'S COLUMN. NO POST ORDERS
Wound Coils (1600) 1 /6
Tapped Coils (1600) 1 /6
Filament Dials 23d.
Ebonite 43d. with

knob ..
Copper Foil foot .. 2(d.
Washers, 2 & 4

B.A... doz. 1d.
Nuts, 2B.A. 2 doz. 33d.
Nuts, 4, 5, 6, B.A.

2 doz. 3d .
Filostat (D.E. or

R. Valves) ..
Microstat (D.E. or

R. Valve) .. 2 6
Allen Var. grid leak 1 6
Ditto Anode Res. 1, 6
Good Fixed Con-

densers ..
Dutch Valves Tu-

bular .. .. 4/9
Dutch Valves "R"

type .. 5 /-
Phillips "R" .. 7 /6
French Metal .. 6/6
Porcelain Switches,

S.P.D.T. .. 1/3
Ditto Switches,

D.P.D.T. .. 1/11
Insulated Pliers pair 1/ -
Screwed Rod, 2

B.A. foot .. 23d.
Ditto. 48.A. foot.. 2d.
Boxes, 8 x 6 x 5 deep 2'6
Knobs, 1'. in. 2B.A. 1'.d.
Best quality ditto 3d.
1 in. 2 B.A. .. 2d.

in. 4 B.A. .. 2d.
Real Ebonite Dials 1 /-
Set of Spanners, etc. 1 /3
Best Grid Leak

and Condenser 2/2
Grid Leaks, 2 meg. 1 /1
Ebonite Ex. Handle,

6 in. 7d.
2, 4, 6, B.A.

machine screws
Easi -Fix crystal cups Id.
Vario. Couplers 3/ -
Valle. Crystal Sets 711
Ebonite Variometer 3,11

TERMINALS.

'Phone nut and
washer

W.O. nut and
washer

1,9

8d.

Id.

I d.

Pillar, nut and
washer Id.

Small Pillar, nut
and washer Id.

4 for 3/d.
'Phone, large,

2 B.A. 2 for 2)d.
Valve Pins and

nut 2 for 1d.
Do. Sockets, nut

and washer 2 for I Id.
Do. with shoul-

der, nut and
washer 2 for 2d.

Step Pins and
nut . 2 for 1d.

Spade Screw ter-
minals each 1d.
Ditto per doz. 10d.

Pinscrew ter-
minals 2 for 1'd.

Spade Tags 4 for 1d.
Brass Plug and

Socket pair Id.
Wander Plugs, pair 2)d.
Valve Holders,

Ebonite .. 8d.
Basket Coil

Adapters ..
Ditto, extra quality 1;3
Plug and Clips .. 63d.
Shaped Coil Plugs kid.
Edison Bell .. 1/ -
Ebonite Coil Plugs 4d.
Ditto, extra qual-

ity 6d., 7d., 8d.
72 in. 'Phone Cords 1/5
Panel Switches

nickel, S.P.D.T. 10341.
Ditto, D.P.D.T. 1/4
Phillips' .04 .. 18/6
Metal, .06 .. 18/11
Studs, complete doz. 43d.
Pointers . .. 2 aid.
103,000 ohm res.

and clips .. 1/3
Unit Coil Plug .. 1 /1
Nugraving Titles.. 71d.
Similar Titles .. 4)d.
Scales, 0-183 .. 1 id.
Transformer for

Unidyne Set .. 151 -
Myers' Valves . 12`6
Adhesive Tape ),11 3d.
30 v. H.T. Batt... 4 6
60 v. H.T. Batt... 7 6
H.F. Transformers

250;733 3 / 3

Single 'Phones,
,o ohms 5/ -

Ditto woo ohms 7 /-
Skinderyiken

Transformer 12/9
(Made to specification).

Button Brass .. 3/9
Button Aluminium 4/9
Stand for 'Phone.. 1/3
Coil Stands, 2 -way 2 /13

Ditto extension
handles .. 3/3

Ditto 3 -way 4/9
Brunet Single,

400o ohms 7/11
Electron Aerial,

100 ft. 1/4
Copper Aerial, coo ft.1 /10
Extra Heavy, 300 ft. 2/3
Egg Insulators .. 1d.
Rubber Lead-in,

in yds. .. 1/3
English 4.5 Bat-

teries .. 4 A.8,4d.
Clips .. ..2 a Id.
Sleeving 4d. 3 yds. 10d.
16 g. Sq. Tinned

Copper 38 ft. 6d.
Twin F:e t, t yds... 6d.
Burndept Detector 5 /-
Variometers, /65o 1/8
Raymond Trans-

former .. .. 9 /11
M ic-Met Detector 6% -
Similar .. 4/6
Many good ones at 10d.
Also splendid value 1 /2
Nickel or Brass, best 1 /6

(All above glass
enclosed.)

Accumulator, 4 v.
4o amp. 16/6

M idite or Hert-
zite each 8d.

Tungstalite .. 9d.
Gecosite 1 3

Neutron 1 6

Whiskers, silver.. 2d.
Gold do. .. 2d.
Spearpoint .. 2d.
5 in packet (one

gold) 3d.
Filament Rheostats 1 /3
Also, 1 /6, 1 /9, 2/-, 2/3
Ormond Rheostat 1 /9
Insulated staples, 5 a 1d.
Lightweight Phones 9
Soft Iron Wire ..

RIGHT OPPOSITE

DALY'S E -
GALLERY DOOR

7,,iiiiiImmuilm11111111111111imra

K. RAYMOND
27, LISLE STREET, W.C.2

'PHONE GERRARD 4637.
No responsibility accepted on post orders unless cheques and postal orders arc
crossed and made payable to the firm. Moneys sent must be registered.
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Characteristic Burndept Accessories
It is characteristic of many Burndept components that in their design a diffi-
culty has been successfully overcome which has not been surmounted in
other makes. Here we have a Dual Rheostat which is suitable for use with
either bright or dull -emitter valves ; a reliable Crystal Detector with unusual
features ; and Plug-in Coils which are well known for their efficiency.
Convenience and efficiency come first.
THE DUAL RHEOSTAT.-Can be used to control the filament current of
either bright or dull -emitter valves without any alterations being made to set or
Rheostat. First half of element wound with 25 ohms of fine wire, second half with
5 ohms of heavy wire. Whole 30 ohms resistance controls dull -emitter valves,
and 5 ohms resistance controls bright valves. Price, for panel mounting, 7/8
(No. 222).

THE CRYSTAL DETECTOR.-A turn of the ebonite knob advances the gold
cat -whisker, but does not rotate it. The action is controlled by a micrometer screw
working through a ball -joint. Delicate adjustironts once made will not requi:,3
frequent attention. All moving parts enclosed in glass and ebonite. Price, for
panel mounting, 5/- (No. 215). Price, mounted as shown, 12/8 (No. 216).

NOTE. -In sets entitl,..d "A Single Valve Reflex Set " and
"A. Crystal Set," described in this issue of "Modern
Wireless," the Burndept Crystal Detector is used.

COILS.-Cover all wavelengths from 80 to 25,000 metres. Very efficient because
special method of winding reduces high -frequency resistance and distributed capacity
to a minimum. Socket fittings have spring pins ensuring perfect contact. Set of 4
Extra Short Wave Coils (80-150 metres), 18/-. Set of 4 Concert Coils (150-800
metres), 16/-. Set of 9 Coils, 75 to 1,000 ( 750-20,000 metres), £3/18/6.

[pURNDEPT
--2

BURNDEPT Ltd., Aldine House, Bedford St., Strand, W.C.2.
Visit our Stand at the British Empire Exhibition, Wembley, in the Palace of Engineering, Avenue 13, Bay 13.

You may buy H.T.C. Trans-
formers with confidence, althoi gh
the price is low. There is no
reason why you should incur
greater expense with the hope of
securing better results.
Extraordinary care expended upon
their design, and relentless in-
spection methods in their con-
struction and of the materials
used, preclude any possibility of
manufacturing fault. The design
of the H.T.C. is such that all
conditions are favourable and it
operates efficiently in all circuits.
The design also allows for the
varying strength of signals and
their periodicity, so that there is
no possibility of any distortion due
to overloading. In fact, the
II.T.C. is an excellent all-round
transformer.

Price 4P / each. ,
/

LENGTH 245,'

HEIGHT 2A.

SIMPLY FIT H.T.C. VALVE
HOLDERS and GAIN INCREASED

EFFICIENCY
Experimenters who exercise great care in the choice of
other components overlook the innocent valveholder
The ordinary type have evil effects upon reception,
producing distortion and increasing an already
unwanted valve capacity. By their con-
struction, H.T.C. valveholders keep
capacity to the irreducible minimtun.
Patents Pending Templates Supplied. Type C (foe be-

low panel), 1/8
each,

Besides low capacity and high insulation,
which give greatly increased efficiency, it
is impossible to short the H.T. across the
filament, as no metal parts are exposed.
For portable Receivers, Type C are
especially adaptable.
If your dealer cannot supply, 'follow our
at ice and get our products direct front
H.T.C. Electrical Co., Limited

2 and 2a, BOUNDARIES ROAD,
BALHAM, LONDON, S.W.12.

Telephone: Battersea 375

(Trade Enquiries Invited.)

In replying to advertisers,

anel), 1 9 each.

B.B.C. WIRELESS D Fen

BATTERIES
DRY

Sets

1111 No. 1 W.
Standard Pocket
Lamp Size -41 volt
with patent spiral
wire terminals and
plug sockets to take
Wander. Plugs.

Note 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 thus ensure
permanent electrical
connection without

soldering.

BRITISH MADE.

Patent applied for.

PRICE CARRIAGE PAID, 7/- PER DOZEN, WITH PLUG.
Standard Sizes:

No 2 W. Slab. r61 volts, 3 -volt tappings. Size approx.
. .

No 4 W. Slab. 36 volts, 3 -volt tappings. Size approx.
lox if x 3 ins. ...

No. 5 W. Block. 6o volts. 3 -volt tappings. Size approx.

Price 3/- each

I, 6/6
12/ -

Prices include Wander Plug. Carriage Paid.

Manufactured by- Telephone: Watford 617.

The BRITISH BATTERY CID
CLARENDON RD., WATFORD, HERTS.

use COUPON on last page
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SUNDAYS.
Continued from page 299
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British
Summer

Time.
Name of Station. Call Sign and Wave

Length.

Locality
where

situated.
Nature of Transmission.

Closing -down
time or

approx.dura-
tion of

Transmission

10.23
11.00

11.44
11.50

11.55
p.m.
12.45
12.57
2.40

4.45
5.00
6.15
800
8.00
8.10

8.3o

8.30

9.00

9.00
9.3o

10.30

Eiffel Tower ..
Eiffel Tower ..

Eiffel Tower
Kouigswusterhauzen

Eiffel Tower ..

Radio -Paris .. ' '..
Nauen
Ned. Radio Industrie

Radio -Paris ..
Radio -Belgique
Eiffel Tower ..
Eiffel Tower ..
Radio -Belgique
Ned. Seintoestellen

Fahr.
Radio -Paris

Ecole Sup. des Postes
et Telegraphes.

Radio -Paris ..

Eiffel Tower ..
Petit Parisien

Madrid

F.L. 2600 m.
F.L: 2600 in.

F.L. 2600 m.
I,.P. 2800 M.

F.I.. 2600 m.

S.F.R. 1780 in.
P.O.Z. 2800
P.C.G.G. ro5o.m.

S.F.R. 1780 m.
S.B.R. 262 m.
F.L. 2600 m.
F.L. 2600 m.
S.B.R. 262 m.
N.S.F. ro5o m.

S.F.R. r780 m.

P.T.T. 385 m.

S.F.R. 1780 M. . .

F.L. 2600 in.

340 m.

-- 408 m.

Paris -
Paris

Par's
Berlin

Paris

Clichy
Berlin
The Hague

Clichy
Brussels
Paris
Paris ..
Brussels ..
Hilversum

Clichy

Paris

Clichy

Paris
Paris

Spain

Time Signal in Q.M.T. (Spark) ..
Time: Signal in Greenwich Sic1.----1

Tim (Spark).
Time Signal in G.M.T. (Spark)
Conceit

Fish Market quotations .

Concert
Time Signal in G.M.T. (Spark)
Concert

Concert, followed by News
Concert
Concert, followed by News Bulletin
General Weather Forecast ..
Concert, followed by News Bulletin
Concert

General News Bulletin ..

Concert or Lecture. (May begin a
quarter-hour earlier or later).

Concert, followed from so p.m. until
10.45 p.m. by a dance lesson. ..

Concert .. ..
Concert (Items announced in English

as well as French).

Concert

3 minutes.
minutes.

3 minutes.
Until 12.45

p.m.
5 minutes.

1.15

3 minutes,
Until 5.40
pm

5.45 p.m.
6 p m.
One hour.
8 minutes.
Until roprn
Until ro. o

p.m.
Until 9p.m.

Ends be-
tween 10.30
and mid-
night.

Until 10.45
p.m.

Two hours.
Until mid-

night.

Until 12.30
a.m.

SPECIAL DAYS.

British
Summer

Time.
Name of Station. Call Sign and Wave

Length.

Locality
where
Situated.

Day of
Week.

Nature of Trans-
mission.

Clo4ing-down-
time or

Approx. dura-
tion of

Transmission
p.m. -
3.00 Ecole Sup. des Pastes

et Telegraphes
Lausanne ..
Heussen Laboratory

5.00
7.40

7.40

8.10

8.10

8.xo

8.40

9.00

9.30

10.00

10.15

Smith and Hooghoudt

Ned. Radio Industrie

Ned. Vereenigen van
Radio Telegraphie

Middleraad

Ned. Seinteestellen
Fabriek

Eiffel Tower ..

Petit Parisien

Radio -Paris ..

Le Matin

P.T.T. 385 m. ..

H.Bz 800 m.
P.C.U.U. 105o M.

P.A.5 1050 m. . .

P.C.G.G. ro5o m.

P.C.G.G. 1050 m.

P.C.M.M. ro5o m.

N.S.F. 1050 m. . .

F.L. 2600 m.

- 340 In.

S.F.R. 1780 m.

S.F.R. 1780 in. ..

Paris ..

Switzerland
The Hague.

AntSterdam

The Hague

The Hague

YU-widen

Hilversum

Paris

Paris

Clichy

Paris

Fridays

Thursdays ..
Tuesdays ..

Wednesdays

Mondays . .

Thursdays ,

Saturdays ..

Fridays ..

Wednesdays

Thursdays

{Mondays
Thursdays
& Fridays
Every 2nd &

4th Saturday
of the month

Concert or Lecture

Chi'd.xn's Stories
Concert ..

Concert

Concert

Concert

Concert

Concert

Concert

Concert (Items an-
nounced in English
as well as French).

Dancing Music

Special Gala Concert
with leading
Parisian artists.

Two hours.

One hour
Until 9.40

p.m.
Until 9.40

p.m.
Until ro.to
' p.m.
Until r 0. to

p.m.
Until 9.40

P.M.
Until 9.40

p.m.
Until 10.55

p.m.
Midnight,

Until 10.45
p.m.

Till 11.30
p.m.
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Remote Control of
the Receiving Set

By G. P. KENDALL, B.Sc., Staff Editor.
A helpful article for those who wish to use their
loud speaker at a distanCe from the actual set.

SOONER or later everyone
wants to use either the
loud speaker or telephones

at a distance fro*. the receiving
set, either in a different room,
in the garden, or in another build-
ing. This separation of receiving
set and listener is a matter pre-
senting a certain amount of prac-
tical difficulty, and it presents three
main problems. The first con-
cerns the behaviour of a loud
speaker at a distance when con-
nected to the receiving set through
a pair of long leads, which may be
quite different from its performance
when its tags are connected directly
to the output terminals of the set,
while the second is a matter of
the difficulty of tuning in effec-
tively with the set when the
operator is unable to hear the
results being given by the loud
speaker itself.

Effects of Distance.
Thirdly, there is the incon-

venience produced by the fact that
the listener may be at some con-
siderable distance from a receiving
set, and may desire to switch it
off for an interval or at the end
of the programme. At first sight,
it would not appear that this
particular difficulty was at all a
serious one, but practical experience
teaches the contrary. If one has to
get up and go some considerable dis-
tance, possibly upstairs, to turn off
the set some three or four times in
an evening, what should be an enter-
tainment is apt to become a
nuisance, at least to the person
responsible for operating the set.
Practically the only effective solu-
tion of this problem is an additional
pair of extension leads to permit
of distant control of the filament
circuits, and there are one or
two points which must be
observed here if success is to be
achieved. In the first place, the
wire used for the extension must
be exceedingly heavy, since only a
very slight resistance drop is per-
missile here. If the ordinary
bright emitter valves are used

with a 6 volt accumulator. it will
be possible to use quite a lengthy
extension lead if the heavy, electric
lighting flex is employed. The
best flex for the purpose is really
that used for wiring power circuits,
but the heaviest used for lighting
will suffice. When dull emitter
valves of the .o6 type are employed,
the resistance of the extension
lead becomes a matter of very
much less importance, and quite
thin wire can be used successfully.

Bell Wire.
The ordinary twin bell wire will

serve perfectly well. If any trouble
is experienced from the high re-
sistance of the extension it is a
simple and cheap matter to add
another dry cell in series with the
filament battery. Valves of the type
which work from a 2 volt accu-
mulator are difficult to use success-
fully when any kind of extension
lead is used, so long as only the
original battery is employed. If a
4 volt accumulator can be used with
a good sized filament resistance,
'the matter is easy. An extension
lead of quite moderate current
carrying capacity will then serve,
such as a double bell wire composed
of two No. ia conductors.

Ingenious Devices,.
Ingenious devices have been

arranged by the more advanced
type of experimenter for con-
trolling the filament by means of a
relay switch upon the set itself,
which is operated by a dry battery
through the remote control line.
Such arrangements, of course, are
bound to be somewhat delicate
in operation, and are considerably
more trouble than the average user
is likely to appreciate. The use of
a good low resistance extension
lead seems to be the best solution,
and this can be laid along the
skirting boards, etc., along with
the two leads for the loud speaker
or telephones. I have never found
any ill effects result from their
proximity.

ii11111:001101111111.1111 nnuuiu lllll tl
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Problems of Tuning.
The problem of tuning in with

the set when the loud speaker is in
some other room and consequently
inaudible to the operator is a very
real one, and really requires the
co-operation of some person listen-
ing to the loud speaker and keeping
in communication in some way
with the operator for its entire
solution. It is quite impossible
to simply tune in upon the tele-
phones and then, when the signals
have been adjusted to a suitable
volume, replace the 'phones with
the long leads to the loud speaker,
since if the signals are strong
enough to work the loud speaker
properly they must have been over-
loading the 'phones so heavily
that it was quite impossible to say
whether there was reasonable free-
dom from distortion. A method
which I have found effective is
to connect the telephones in series
in the anode circuit of the rectify-
ing valve, the loud speaker being
connected permanently to the out-
put terminals of the low frequency
amplifying circuits.

A Useful Method.
In this way the signals can

be tuned in upon the telephones
at quite moderate strength,
carefully adjusted as regards
volume and freedom from dis-
tortion resulting from the use
of too much reaction, and so forth,
and the 'phones can be kept per-
manently in circuit for checking
purposes. Unfortunately, this
method gives no indication of the
amount of distortion taking place
in the low frequency circuits as to
whether a suitable grid bias has
been applied and so on. Since the
adjustments of the variable factors
in the low frequency circuits can
usually be adjusted once and for all
with any given set of valves and
batteries, the easiest expedient to
adopt here is simply to bring
the loud speaker into the operating
room, connect it directly to the

(Continued on paLe 313.)
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and your listening
will cost you less !
Not because Stella Products are Cheaper in the sense of
inferiority, but because prices have been made competitive
against the foreign junk -merchants and against the profiteers in
our midst.
Stella Products below are GUARANTEED to give you the very
best in wireless. If faulty in any way, they will be replaced or
your money refunded. This advertisement is our published
guarantee-clip it out and act upon it without delay.

BRITISH EMPIRE
EXHIBITION 1924
SEE OUR EXHIBIT

Are. II, Boy 89.
Palace of Engineerinz

WEMBLEY
PHONE.

The cheapest RELIABLE Phone on the
mark -t. Comfortable, light and all -British,
the WernSley is Guaranteed to 14/6give perfect results at  rost Free

LITTLE STELLA
LOUD SPEAKER.

A wonderful p'ece of perfect
engin'erin;. Results compar2 well
with instruments costing double.
Handsome flush, adjust- 25/.
able horn, simple control. 4,

Post Free

BIG STELLA .... 70/-

STELLA
31-37, Wybert Street,

STELLA PHONES.
Hundreds of satisfied buyers are
recommending to hundreds of
others these perfect British Made
lightweights.
Extremely sensitive and pure -
toned, they get the very best of
results from your set, and they
cast less than other head sets
which are no more perfect.
Perfectly finished and most com-
fortable to wear, Stella Phones
are obtainable from all 17/6goad dealers or direct at

WORKS,
LONDON, N.W.1.

Telephone : Museum 8390.

In replying to advertisers, use COUPON on last page

MODERN WIRELESS

AValve for Every Wireless Circuit

THE

P. A.
F
tr.

11111111111111111111111111111111111011111111111111111111111 IIIIIE

S THE MULLARD P.A.
i VALVES are designed to

give loud speaker volume
without distortion. The P.A.i

= is used chiefly for power
amplification at wireless
concerts and requires 200-400
anode volts. For general loud
speaker purposes, however, the
P.A.2, with a working anode
voltage of 150, gives sufficient
volume for large rooms. The
P.A.3 is similar to the P.A.2,

= but only requires a normal
HI': battery of 70-12o volts.

= For further information write
for leaflet V.A.2 (Dept. IVI.W.).
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cor Per/Wei
Reproditction

ullard
THE  MASTER- VALVE(
BRITISH EMPIRE EXHIBITION. PALACE OF ENGINEERING. AVENUE 14. BAY 13.

A &a.- The Mullard Radio Valve Co., Ltd. (M .W.), Nightingale Works,Nightingale I an',
Balkan), .5.11%12. (1614
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 OMAN

' TURRET '
Columbian Pine Masts

1,000 IN USE.
Designed by Naval Experts.

27 ft. Turret Two complete 37 /6
28 ft. Turret Super Mast 6316
36 ft. in 3 sections .. 71 /6
42 ft. Telescopic Mast .. 79/6
45 ft. Super Telescopic .. 84/6
55 ft. Doubly Telescopic 85/19/6
58 ft. Super Mast.. 86/9 /6

Turret Poles, x3 ft. .. 5 /9
16 ft. zi ins. base .. 7/9
28 ft. 2 pairs clamps .. 17/9
42 ft. 4 pairs clamps .. 29/8
Send for List, or 'phone Gerrard

265o.

SIMPSON & B t -Y F HE, 8-9. Sherwood St Piccadilly. W.1.

CABINETS YOU WANT
PICKETT'S Cabinets-they're good value, from 1 /6 each.
highly polished. Cabinet Works, Albion Rd.. Bexley Heath
S.E.1. Write for Lists M.W.

BUY A RADIO PRESS ENVELOPE
AND CONSTRUCT YOUR OWN SET.

S.T. 103 No. 1 Envelops
4 -Valve Family No. 2 Envelope
Simplicity 3 -Valve No. 3 Envelope
All Concert de Luxe No. 4 Envebpe
Omni.
Transatlantic V.
3 -Valve Dual.

Send stamp for Illustrated List and set of Leaflets dealing with the following
POST FREE

No. x Envelope
No. 2 Envelope
No. 3 Envelope
No. 4 Envelope

THE COIL FOR CHELMSFORD STATION is the
Famous Magnum No. 2, 15/-, equivalent to ordinary
Plug-in Coils Nos. roo, 150, zoo, 25o. See report
in July MODERN WIRELESS.

For wavelengths 15o to r,o5o metres use a Magnum
No. r Coil, 12/8, eruivalent to Nos. 25, 35, 5o, 75
ordinary plug-in coils.

1/S
2/9
2 /9
2/9

A Distinctive 2 -VALVE RECEIVER
As described in this issue by Mr. Stanley G. Rattee.

r Polished Cabi let, 124 in. by 9 in. .. .. ..
i Ebonite Panel, 1231 in. by 9 in. by !-, in., sq. and matt. ..

DD. drilled and engraved ..
i Var. Condenser, .0005 complete ..
1 2 -Coil Holder Magnum .. ..
2 Lisse istat Minor ..

.

. .. .

3 Anode Roaltinn, units 280-3,000 mete ..metres .. ..
I Do. do. .. .. .. ..
1 Watmel Variable Grid Leak, .5-5 mogo'nii ..
I Do. Resistance, 50,000--100,000 o. -ms

Var. Sq. Law Condenser, .00025
8 Terminals, Lacquered, complete
1 D.P.D.T. Switch .. .. .

8 Valve Legs, Lac 'tiered, complete
e Grid Condenser, .0003 Dubilier

Fixed Condenser, .002 Dubilier ..
 Mansbridge Condenser, .05 mfd. .. ..
2 R. Valves
a 6 -Volt 49 A.H. (Actual) Accumulator ..
a H.T., 103 volts, with tappings and plugs ..
1 Pair Headphones .. .. .. ..
i Pair No. 1 Magnum Tapped Coils .. ..
6 yds. No. 16 sq. se:. T.C. Wire .. ..

'Phone : Hop. 6257.

10/6
7 /0

.. 12/0

.. 8/0

.. 9/6
710

.. 21 /16 /0
12/13.

.. 2/6

.. 3/8
81 /0 /0

1 /4
2/0
0 /8
2/6
3/0
3/9

81 /5/0
82 /5 /0

18/0
15/0

1 /5 /0
0/9

You are cordially invited to view these various models. Any information
gladly given. We cater for the constructor and specialise in high-grade com-
ponents.
Magnum 2 -Coil Holden, as used on All Concert de Luxe, Transatlantic

V., etc. .. .. (post 8d.) . 9/6
Magnum 3 -Coil Holder .. .. (post 6d.) 12/6
Magnum Choke 7/6
Omni Connecting Links, per set of 5o .. .. (post 4d.) 8/0
Magnum H.F. Transformers (matched). from .. .. (post 3d.) 4/6
4 Electrode ' R " Valves .. . .. (post 9d.) 17/6
Myers Valves, practically unbreakable .. (post 9r1.) 12/6

NOTE.-Carriage and packing free on retail orders value f.,2 or over.

PLEASE NOTE NEW ADDRESS :-
BURNE-JONES & CO., LTD.,

"MAGNUM HOUSE,"

238, BOROUGH HIGH STREET,
LONDON, S.E.1.

THE MARK
OF MERIT

on any Wire-
less Set or Com-
ponent is a
guarantee of effi-
ciency, reason-
able price, and
sound ritish
Manufacture.
BUY BRITISH:
GOODS ONLY.

Visit oar Stand
at Wembley,

Palace of

Engineering,
Ass. 13, R.) 13.

Comple'e catalogue

Profusely

atel
post fro:: 1/.
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The most efficient
L.F. TRANSFORMEF,

Most Intenalve Transformers are used
with a fixed condenser in circrit. This
model is provided wither pair of dips to -
tale ore standard fixed type condenser
of suitable value.

PRICE

2 1 /-
(without condenser.)

CHA LTD

IN CONJUNCTION W TH B .HESKETH LTD
Wireless Engineers,

RADIO CORNER, 179, STRAND, LONDON, W.C.2.

BAR/ LA

WORLD

Al 1 Condenser

a

WIDE
Recogniti

(as illustrated) will appeal to thousands of consterctors who prefer the following points.
One Hole Fixing, Tag Connections, Heavy Aluminium Top and Bottom Plates. The
best, and nothing but the best, British material and workmanship are put into this new
Fallon Condenser. Metal -to -Metal adjustable bearings. Stout, well -cut Aluminium
Vanes. Aluminium screening disc. Complete in every respect and exactly as illustrat( d

Plates Price. Plates Price. Plates Price. Plates Price.
.001 57 8/- .0003 09 5/6 I .000 03 4/6 1 Vernier 3 3/6
.0005 29 6/- .00025 15 5/- Vernier 5 4/- I

MANCHESTER DEPOT:
19, Bridge Street, Deansgate,

SCOTTISH DEPOT :
120, Wellington Street,

Glasgow.

For those who prefer it we still supply our original
Ar r model, which is exactly the same as the
above, except that instead of having aluminium
ends it has composition end. Write direct for
Trade terms.

CONDENSER
CO.. LTD.

The Corde,ser People. Phone : Tottenham 1932
All Correspondence to WHITE RIBBON WORKS, Broad Lane, Tottenham, N.13

London Showrooms, 143, Forel viol Road, E.fl.1.

FALLON
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Trouble Corner

JAI

Faulty Insulation
ASET was brought round to

me the other day by a
despondent friend who, atter

spending a month's spare time
in making it, was unable to get any-
thing more from it than an incessant
crackling roar punctuated occasion-
ally by loud bangs. The noise
was such as completely to drown
even the strongest signal. Such an
uproar seemed to be too much for

Conducted by " ADSUM

then, this condenser had not broken
down.

One appeared to be faced by a
completely baffling mystery. Fig.
shows the circuit on the set in
question, which is a perfectly
straightforward one, such as one
would never suspect of playing
tricks of this kind. The solution
was arrived at in quite an accidental
way. I was running over the
plate circuits once more with a

Fig. 1.-Shorts were found as indicated by the dotted lines
at X, Y and Z.

even the vilest high-tension battery
to produce entirely, but as a
precautionary- measure his high-
tension battery was tried on my
s -A and found to be in good order.
Tests were then made with a view
-to seeing whether there was any
disconnection at some point. The
grid circuits Were tried out first of
all and then those of the plates.
There was no sign of a disconnection
cr of a faulty joint anywhere.
A milli -ammeter was then applied
to the plate circuit of each valve
in turn. Every one was passing
its normal amount of current arid
there appeared to be nothing
wrong here. It was certainly
not the grid -leak or the grid
condenser, for when others were
tried as substitutes the noise
persisted. The substitution process
exonerated the low - frequency
transformers. The high-tension
battery condenser was then re-
moved altogether, and conditions
remained as before ; obviously,

pair of telephones to make assur-
ance doubly sure, working through
the set valve by valve. The
rheostat of V4 was in the off
position, and I unintentionally put
the telephones into this plate
circuit instead of into that of V3.
The result was a fairly loud "plock,"

which of course should not have
been there, for as the filament
was cold there could be no emission
from the valve. The fact that the
plock was heard made it plain
that there must be a short circuit
in the high-tension wiring, and the
only point where this could occur
was between the filament and
plate legs of the valve holder.
On substituting the milli -ammeter
for the telephones I obtained a
distinct " kick," showing that a
fraction -of a milliampere of current
was flowing, whenever the circuit
was made. Each valve was then
tried in the same way with the
filament cold, and with one ex-
ception-the high -frequency valve
-it was found that a short was
present at each. A careful ex-
amination of the underside of the
panel disclosed two facts of import-
ance. In the first place, though
the surface had been carefully
removed frcm the top of the panel
the underside had not been so
dealt with. This is a thing which
I have found more than once in
sets made by beginners. Secondly,
a very liberal allowance of greasy
flux had been used when the leads
were soldered to the valve legs ; it
had melted under the heat of the
iron, and now formed quite a
thick coating on the ebonite be-
tween the legs. Whether the fault
lay in the presence of the layer
of flux or in failure to remove the
polished surface of the ebonite
one could not tell, though either

H.T.

Fig. 2. --Testing for H.T. short. The filaments are "off."
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might have been sufficient to account
for the short. The set has since been
rebuilt with attention to these
points, and now works as it should.

A Second Case
Another very curious case of

short-circuit occurred some time ago
in a home-made set put together
by a different constructor. He
had used a wooden panel, relying
upon ebonite bushes for his in-
sulation. The symptoms here
were much the same as those in
the last case, except that the
noises were not quite bad enough
to drown signals. As the panel
bushes were of a well-known make
which I have often used myself
with quite satisfactory results, I
felt that it was unlikely that they
were to blame ; still, to make
quite sure, tests for a high-tension
short-circuit were made in the
way shown in Fig. 2, first with a
pair of telephones and afterwards
with a milli -ammeter. Between
the high-tension minus and the
high-tension plus terminals a dis-
tinct short was found, the milli -
ammeter showing that with 6o volts
about .5 milliampere of current
was passing. In order to see
whether the short was confined
to these two terminals or whether
a large part of the panel was

faulty, the connection between the
high-tension minus terminal and
low-tension plus was cut with a
pair of wire nippers, and the
negative lead from the high-tension
battery was connected to the
low-tension plus terminal. The
short was still there, though slightly
less current was indicated. Tests
made at various parts of the panel
indicated that there were short -

Fig. 3.-A good way of using panel
bushes in thin wood.

circuits between
points.

On examining the underside of
the panel it was found that as
three-ply wood had been used
it was not possible to use a pair of
bushes in the ordinary way, in-
serting one from above and the
other from below into a half -inch
hole. A single bush had therefore
been used in each case, put in from
above and fixed in place by means
of some kind of glue. Far too
much of this had been used, with

a great many

August, 1924

the result that it covered the
whole of the under surface of the
bushes, forming a bridge between
the shanks of the terminals and
the wood. There was alsO a deposit
of flux upon the glue, and pencil
lines ran in various directions
from terminal to terminal over
the wood. Two of the bushed
terminals between which a bad
short had been found were removed
and replaced by others in which no
glue or flux was used. It was
found .that no short now existed.
It is quite possible to use single
bushes in the way described so long
as one is careful to use only a little
glue round the flange and to see
that it does not go on to the lower
surface. Care must be taken to
ensure that there is no deposit
of flux on the ebonite. A more
secure way of fixing bushes into
thin wood is that shown in Fig. 3.
Seasoned hard wood usually makes
a pretty good insulator, but it
must be remembered that the
layers of ply wood are glued
together, so that a little more care
is required to see that the insulation
is perfect when this material is
used.

What a Bad Joint can Do
The soldered joint may occasion-

ally be a sad deceiver. Sometimes

EEEEEEEKEEEMEMEEEEAEEEEEEEEEEEEEEEEEEEEEEEMEHEEfi

VALUE THE KEYNOTE OF THESE LINES

Complete

3/6
Kwikpins, 3d.

Improved Model

BIJOUPHONE'
The most expensive

crystal set nytde cannot
give you better results.
Exclusive features :

Variometer Tuning
( 250-700 metres),

iurnlded ebonite un-
breakable top and base,
enclosed detector with
spring adjustnont for
crystal. Nickelled fit-
tings. Special terminal
and condenser for long
and short waves. Finest
quality enclosed crystal
and catswhisker.

7/6 TAX.

"DOMI NOE"
CONNECTOR.

Any combination of
series or parallel in a
second ! Four pairs of
phones can be con-
nected up quickly and
properly by this useful
and labour-saving acces-
sory. The Kwikpins
are attached to any wire
in a moment.

"SUPRA" L.F.
TRANSFORMER.

Make your valves really
amplify to their utmost
-no energy is lost with
the " Supra."

But this is not at the
expense of tone, for the
windings of this trans-
form -r are wound in
layers, perfectly insu-
lated and in six sections,
eliminating all distor-
tion but giving great
amplification. 38 lam-
inations of finest soft
iron compose the core.

"KINGSWAY"
VARIABLE

CONDENSERS.
Renowned for their
smooth action, accurate
assembly and beautiful
finish. 3 inch graduated
dial and ebonite end
pieces. One hole fixing.
.001, 8/- .00075, 7/-

.0005, 6/- .0003, 5/6

.0002, 4/8 .0001, 4/-
3 plate vernier 3/R

12/6
Ratio 5---1.

E1751MF.01.1170ZSAMMEM.9

L

WREFEEEEEEn_Ir9E,

55

WATES
BROS., LTD.
12- 13 - 14
Gt. Queen Street,
Kingsway, W.C.2

M 'Phone: Gerrard 575-6.
'Grams :

Zywateseng Westcent.

E Southern Depot :
101, Old Christchurch

Road, Bournemouth.
'phone 3 3 7 3.

E South -Western Depot :
EH
m Central Mill, Raleigh St.,

Plymouth.
Phone: 2481.

E gE
M OUR LISTS
E5 Are Crammed with

BARGA7NS.
Yours for the Asking. Lil
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if one is in a hurry one makes
them rather -badly, usually because
the surfaces to be joined are not
properly cleaned first of all. Such
a joint may appear to have taken
quite well, though in reality there
is only the most " chancy " kind
of contact between the two parts.
I had an experience quite lately
of the trouble that may be caused
in this way in a set which I must
admit was a recently -made one of
my own. It was rather noisy
from the very first, though the
battery was known to be in good
condition. On some days the
noises would be almost absent,
whilst on others they were very
unpleasant. All efforts to trace
the cause failed, for no examination
disclosed anything loose or adrift
and none of the usual tests proved
helpful. The set is a five-valver,
whose circuit is shown in Fig. 4.
Two or three days after it had
been brought into use it was
desired to make a slight alteration
in the set, which was accordingly
taken to the workshop, where it
was subjected to the jolts, jars
and shaking necessitated by punch -
marking the panel and drilling
holes. On being replaced on the
wireless bench it refused absolutely
to bring in any signals whatever,
but it did produce about the finest

fusilade of noise that I have ever
heard. This took the form of
continuous crackles with inter-
mittent ear-splitting bangs.
When one of these bangs occurred
the pointer of the milliammeter
which is permanently wired into
the high-tension circuit showed

MODERN WIRELESS
in either the grid or plate circuit
of this valve. The panel was re-
moved and these points were
examined. To all appearances
there was nothing wrong with the
leads or with the soldering, but
when the wire running from I.P.
of the first transformer to the

Fig. 4.-Where a badly soldered joint caused trouble.

a kick of from 3 to 5 milliamperes.
Obviously there was a very bad
contact somewhere. No sound
could be heard as the anode tuning
coils were pulled out, which in-
dicated that nothing was going
through the rectifier. The faulty
connection was therefore probably

plate leg of the rectifier was pulled
with a pair of pliers it was found
that though it looked all right it
was not really connected to the
plate leg at all. The end of this leg
had not been properly cleaned, and
the blob of solder used far making
the connection had never made

The introduction of this ingenious
Combination plug and seeks t
marks the advent of a standardised
system of instantaneous wiring.
These inexpensive universal con-
tacts embrace every utility of
terminals, plugs and switches,
which they entirely supersede.
Obtainable from all high-class Wireless
Dealers or direct from the Patentees and

Manufacturers :

AUTOVEYORS, LTD
Radio Engineers and Contractors
84, VICTORIA STREET, LONDON,

REVISED
RETAIL PRICES.

CLIX (wifh Lockout)
3d. each.

CLIX Insulators
(6 colours) 1d. each.

CLIX Bushes (6 colours)
Id. pair.

CLIX is patented all
over the world.

New
JOHN SCOTT-TAGGART'S

Edition. MOST COMPLETE BOOK

1 ON THE WIRELESS VALVE

THERMION TUBES IN RADIO-

TELEGRAPHY AND TELEPHONY
470 PAGES 388 DIAGRAMS

Revised and Enlarged Edition Now Ready
This is the best and most complete work on the
valve which this well-known author has written.
Readers of MODERN WIRELESS know the all-im-
portant part played by the valve in wireless and de-
tailed knowledge of its uses, applications and
functions, is a quality worth possessing.
The subject is dealt with in such a manner as to
be easily understood by those without previous
experience, while at the same time it is of value
to all engaged in wireless work.

From all Booksellers or the Publishers.

The Wireless Press, Ltd.,
The Pioneer House for
Wireless Publications,

12-13, Henrietta St., London, W.C.2.

In replying to advertisers, use COUPON on last beige

15/10 Net.

Postage 9d.
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a good contact for the wire. The -

jarring received in the workshop
had now -caused the solder to give
way altogether, though owing to

. the springiness of the wire it was
held against the tip of the plate
leg and the disconnection was not
visible until the -lead was pulled
away. A touch up with a file and
proper soldering with a hot iron
put matters right at once. 'This
kind of fault is not at all un-
common in amateur -made sets.
The moral is that one should
always be careful to clean the tips
of valve legs and of terminal
shanks thoroughly before soldering,
and that after each joint is made
the wire should be pulled hard
with a pair of pliers to see that it
really has taken. A well -made
soldered joint will stand quite an
amount of hard usage, but one that
is faulty will crack away in time,
and since the disconnection is hard
to see it may give a very great
deal of trouble when -attempts
are made to trace out the fault.

0:* 4. 4:4 4,. 0:* 0: (0:* 1,:: ),:÷:* 1:41 1;11
*1.4,

+ Do not miss the Construe- .;.
tional Articles in " Wireless !

Weekly,"
44.e.

August, 1924
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THE ORIGIN OF " SOS"

SO
many explanations have

been given of the origin of
the wireless distress signal,

used by ships at sea, that recently
the International Telegraph Bureau
was requested to give the correct
version as to why these three letters
were chosen. The Director of the
Bureau states that the first sug7
gestion for a distress signal for
ships' use was made by the Italian
delegates at the preliminary con-
ference on wireless telegraphy held
at Berlin in 1933, when the adoption
of a universal signal " SSSDDD "
was urged. "S" presumably being
to indicate that it was a ship
calling, and "D" being the inter-
national designation for an urgent
message. All stations and ships
should be compelled to receive
such -calls, suspending all other
communications for the time being.
The other delegates agreed to the

 need for such a signal, but the
final decision was left for the special
conference later. Shortly after
this suggestion was made the
Marconi Co. recognised that a dis-
tress call signal was necessary, and

on February 1, 1904, the famous
signal "CQD" was instituted on all
ships fitted with their apparatus.
"CQ" being the International Tele-
graph sign for " all Stations," while
the letter "D," as already pointed
out, is the designation used for an
"Urgent" message.

Several countries, including the
United States, adopted "CQD,"
and used it until the Radio Tele-
graph Conference in Berlin in
1906, when the German Govern-
ment suggested that the standard
distress signal for ships at sea
should be "SOS" ; previously Ger-
man ships had used the signal
" SOE," but the last letter "E"
was easily dropped, as it consists of
a single "dot," and was often lost
in atmospheric disturbances. Fin-
ally the famous signal "SOS"
was adopted officially by the In-
ternational Radio Telegraph Con-
vention in July, 1908. The "SOS"
should be signalled without
spaces " - - - - - - " and not
as it is often done " - - -

- - " the Berne Bureau ex-
plains.-Journal of Commerce.
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DRY BATTERIES FOR WIRELESS
are unequalled for

QUALITY & RELIABILITY.

REG. TRADE MARK.

Obtainable from all dealers.
MAtJUFACTURERB:

& CO., LTD., WOOLWICH, LONDON, S.E.18.
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WATMEL
VARIABLE GRID LEAK
5 to .5 Megohms,

2/6.
50,000 to /00,000

Ohms, 3/6.
Other Resistances
to suit any circuit.
ARE THE BEST
FOR THE
FOLLOWING
REASONS:

C.

SEE THE TRADE MARK
ON EVERY GRID LEAK.

Patent No. 2oto98

Silent in operation.
Constant in any
temperature. Dust
and Damp proof.
Each tested and
guaranteed. Neat
and well made.
Send P.C. for de-

scriptive folder.

BEWARE OF
IMITATIONS.

Coil Former or Winding Inductance Coils
For full details see "Apparatus Tested," June 18th,

"Wireless Weekly."
4/6

NOTE NEW ADDRESS:

WATMEL WIRELESS Co.
332a, Coswell Road, London, E.C.I.

'Phone: GLERKEN ['ELI. ;ono:

FOR SECURING YOUR AERIALS
And a thousand purpose, where great strength and strain is
needed. FLEXIBLE STEEL WIRE ROPE, Aeroplane Cabe
made to Govt. specification to specified breaking strains.
PRICES BELOW COST. Orders of 10/- and over carriage
paid, otherwise, please add 1 /- for postage.

No. Dia. S rain. ioo ft. No. Dia. Strain.loo ft. No. Dia. Strain. xoo ft.
0 1/16 5 act.; 4/6 53 7/32 45 cwt. 12/- 7 11/32 loo cwt. 20/-
3 I /8 20 Mt. 8/- 5 1 /4 70 cwt. 14 /- 8 3 /8 120 cwt. 21 /-
51 5/32 25 cwt. 10/- 6 9/32 Su cwt. 15/- g 13/32 14o cwt. 22/6
Strainers for use with above, right and left-hand threads. 9d. each or 8/6 per doz.
SMITH & ELLIS, Ltd. (Dept. 85), 11, Little Britain, E.C.1. Tel. City 8994.

YOUR NEW COILS FOR

LONDON'S NEW HIGH POWER B.B.C. STATION
LET THEM. BE

"Tangent"Tuning Coils
On strong cylindrical
frames with coils air -
spaced.
You can handle with
impunity, and there
is nothing more
efficient.

Note
Reduced
Prices

Your dealer
stocks them.

With with Nith With .

Aerial Circuit Secondary Circuit. Anode Circuit Reaction on
.001 Condenser .0005 Condenser '.0003 Condenser Atrial.

in parallel. in parallel. in parallel.
COIL No. 150. COIL No. 200. COIL No. zoo. COIL No xoo.

PRICE 6/- PRICE 7/- PRICE 7/- PRICE 5' -

Also for H.F. Amplification use the

"Disco!" H F. Transformer
for new London StaCon.--143. 250. Price 5/6 each.
GENT & Co., Ltd.,

Faraday Works,
LEICESTER. 0

MODERN -WIRELESS

Lou
Qi

PEAKER
.9-1(

A Voice
bn3ke the
Stillness
of the
night

reproduce speech and music with
great purity, free from distortion.

They combine hand-
some appearance
with scientific design
and first-class work-
manship.

PRICES :

120 ohms. £2 10 0

2,000 ,, . £2 12 6
4,000 e . £2 15 0

Also Manufacturers of

HEADPHONES,

BATTERIES, ETC.

Obtainable from all dealers, er from --

SIEMENS BROTIIERS & CO., LTD.,
WOOLWICH, LONDON, S.E.18.

In replying to advertisers, use COUPON on last page 311
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" TRUTH IN ADVERTISING "
Is, we agree, essential. The selection of articles here will please you,

all being well made and are highly recommended.

CABINETS.
As recommended by Mr.
Percy Harris for " ALL
CONCERT DE LUXE."

Supplied in
Polished Oak or

Mahogany.

Our well-known PANEL
MOUNTING SWITCHES.
Polished Brass or N.P.
S.P.D.T. 1/- ea. Post 2d.
D.P.D.T. 1 /6 

Have you seen our124 page
CATALOGUE? 1,500 illus-
trations. 3d. Post Free.

Teat your H.T. BATTERIES.
Far cheaper than volt-
meter. Every 3 cells
tested in an instant.
Price Bd. each. Bulb,
3d. Post rid.

OUR CLIP - IN CONDEKSERS
are of guaranteed accuracy and
are too well known to need further

introduction.
.000r to .00r -1 /4 with clips, or
1 /10 mounted (as illus.) Post 3d.
.00r to .03-2/- with clips, or

2/0 mounted (asillus.) Post 3d.
GRAFT ON

II
I

For Ebonite
Ebonite to
Size.Depth.Price,suit
z2x8x}" 8^ 17/6 6/-
i8x8x1" M 20/- 7/9
2ox8xf" r 22/8 8/6

Packing Box, 1 /-
eau. forward.

NEW PATTERN
VALVE WINDOW.

Brass, 3d. ea. N.P. 4d.
Black Nickel, 5d.

Post I Id.

Really Reliable GRID LEAKS and ANODE
RESISTANCES.

to 5 meg... ... 1 /- with clips ; I/O mtd
50,000 to too,000 1/3 1 /9

ohms Post 3d.
TO US-WE GROW.

/GAO.. 1.995918

59. GRAFTON STREET.Air w.c.

WOR9 MOM

TOTTENHAM COURT ROAD.
errM immil .mink 110//=1

I

I

I
II
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IF YOU WANT
Perfect reception of Music or Speech, un-
distorted, pure and true in tone, together with
maximum amplification, only the best trans-
former will serve your purpose. Use the

Ouip
TRANSFORMER

and save the balance. There is none better ;
when there is, we shall make it.

Price :
OPEN TYPE 14/6 ; SHROUDED TYPE 18 /-

YORKSHIRE AGENTS
ELLISON & HILLMAN,

123, Albion Street, Leeds.

XL

POWER EpuiPMEN
COMPANY LIMITED T

Kingsbury Works, The Hyde, Hendon, N.W.2.

A SUBSTANTIAL PRICE REDUCTION
IGRANIC H. TYPE VARIOMETER. 150-600 metres.

AS from 1st August you
may purchase the

IGRANIC II. TYPE
VARIOMETER
for two-thirds of its pre-
vious price.
Reduced from 15/- to

10-
All Dealers stock them.

,

\\A\\*

AN IGRANIC VARIOMETER
PROVIDES THE SIMPLEST
METHOD OF TUNING.

Stator and rotor are of moulded
ebonite, possessing high insula-
ting qualities and great strength.
The stator is wound internally
and the rotor externally' with
high conductivity copper wire,
ensuring maximum efficiency
and a large inductance ratio.
This variometer is supplied com-
plete with knob, dial and fixing
brackets ,which may be affixed in
four separate positions,enabling
the variometer to be mountei
with ease in any desired position.

Write for List Z 212.

Manchester : 3o, Cross Street. ___AADIK
Birmingham : 73-4, Exchange Buildings, New

( ELECTRIC Co.,Ltd )Glasgow : 5o, Wellington Street. GRANICStreet.

149, Queen Victoria Street,
LONDON. E.O.

Cardiff : Western Mail Chambers.
Bradford : r8, Woodview Terrace, Manningham.
Newcastle: go, Pilgrim Street.

Works :
Elstow Road, BEDFORD.

-144' 3 ( 2
In replying to advertisers, use COUPON do last page
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(continued from page 304.)
output terminals, and proceed to
carry out the necessary adjust-
ments, and then transfer it to the
" auditorium."

An alternative method of ad-
justment is to have someone listen-
ing to the loud speaker at its dis-
tant position and communicating
with the operator by some con-
venient means. For example, if an
extension lead is used for filament
control, the distant critic can
convey his opinion of the loud
speaker results by momentarily
switching off the filaments of the
valve to convey some predeter-
mined code. As a rule, the only
comment which he needs to convey
is that the reproduction is either too
loud or not loud enough and a
two -meaning code is very easily
devised. Where the use of the
loud speaker in the distant room is
intended to be a permanency, it
would probably be worth while to
lay a separate twin bell wire lead
from one room to the other, and use
a pair of the cheap telephones sold
for inter -communication purposes.

The behaviour of the loud
speaker at the end of a long ex-
tension line is a somewhat un-
certain factor, and the most that
one can say is that any trouble

MODERN WIRELESS
which may result will almost cer-
tainly be removed by the adoption
of one or other of various devices
which we will proceed to consider
in a moment. Which of these
devices will pfove most efficacious
in any given case it is again im-
possible to predict with any con-
fidence, but it is a very simple
matter to find out by experiment.
It is not to be assumed that some
sort of trouble will be experienced
on every occasion of the use of long
leads for the loud speaker, and I
think that in the majority of cases
no difficulty whatever is met with,
the only difference resulting from
the use of the extension being
a slight alteration of the tone of the
reproduction. This alteration can
easily be compensated for by a
readjustment of the capacity of
the shunting condenser across the
loud speaker itself. Trouble may
be experienced, however, and it is
usually a question of the setting up
of continuous howling and whistling
in the receiver, which is the most
common trouble in the case of
reflex receivers. The stability of
some receivers appears to be seri-
ously upset by the large capacity
of the long leads, which of course are
at a considerable low frequency
difference of potential to earth.

Such howling is not often met
with in the case of the improved
ST roo circuit, in which the reflex
transformer is connected in the
aerial circuit, and where it occurs
with the older type, the effect
of making this conversion should
always be tried. Simply, connect
the earth wire to the low tension
negative terminal.

The simplest remedy for such
howling in almost any type of set,
whether reflex or " straight," lies
in the use of a telephone trans-
former, thereby taking the long
leads out of the plate circuit
of the last valve. With a high
resistance loud speaker it may be
preferable to use as a telephone
transformer an ordinary inter -
valve transformer, using the second-
ary winding in the plate circuit
and connecting the I.P. and O.P.
terminals to the extension lead.

A little experimenting with fixed
condensers across various points
may be needed to get this arrange-
ment working properly. Without
any addition it is practically certain
to remove the howling trouble, but
the tone of the loud speaker may
be altered, and it will sound as
though a condenser of incorrect
capacity is being used across the
telephone terminals of the set

THE NEW "XTRAUDION"
DULL EMITTER

VALVE
price 21/ -

MAXIMUM
CONSUMPTION

1 AMP. AT 1 VOLT.

OF ONE WATT!
SUPERB QUALITY RECEPTION

THE " XTRAUDION"
DULL EMITTER VALVE-

represents without question the greatest advance in thermionic tube con-
struction. While the consumption has been reduced to such an extent that
it may be almost classed as a COLD -EMITTER, the QUALITY OF THE
RECEPTION ENTIRELY SURPASSES ANYTHING HITHERTO
OBTAINED WITH ANY OTHER VALVE.
It is a wonderful detector and L.F. Amplifier, and gives marvellous rend-
ering on a loud speaker. YOU HAVE NEVER HEARD ANYTHING LIKE IT !
Full particulars, with characteristic curves, of this phenomenal valve, to-
gether with 40 PAGE RADIO LIST, sent post free on receipt of 4d. in
stamps and mention of this advertisement.

ECONOMIC
LTD . I Head Office : 10, FITZROY I Showrooms:

ELECTRIC SQUARE, LONDON, W.I. I 303, EUSTON RD. N.W.1

The DRUMMOND 4 -in. Multi -purpose Lathe.

Make your own parts !
-half the fun in Wireless is gone

if you buy everything complete
Winding coils, turning up formers, plugs, knobs-a hundred
and one jobs, drilling, slotting, boring, screw-cutting-all may
be done well and cheaply on the Drummond. A contact stud
-or a bush for your car-make it yourself, and pay for the
lathe with the money you save.

DRUMMOND Bros. Ltd., GU 1 LDF ORD.
REID HILL,

Post this Coupon
MIN =Or =MC 'Mt =MI IN= at MSS SSW MP MI:

Please send me, post Name ...... .................. .....  .free, lists of your small
lathes, with details of
deferred payment
system.

(Send in unsealed en-
velope fo id.)

In replying to advertisers, use COUPON on last page
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Wireless
VacuumTubes
- an elementary
Text -book written
by John Scott -Taggart

F.Insi.P., A.M.I. E. E.

FOR less than the cost of a
Valve the keen experi-

menter can obtain a Text -book
-the only one of its kind-on
the complete working of the
Thermionic Valve. Carefully
printed and well bound in full
cloth, this book should be on
the bookshelf of everyone who
is out of the novice stage and
who aspires to some sound
theoretical knowledge of Radio.
Its wide scope, coupled with
the fact that its contents are
arranged in a progressive and
logical order, render it ideal as
a work of reference rather than
a book that one would attempt
to assimilate at a sitting.
With its 25o pages and more
than 130 diagrams ;- n1 illus-
trations, it represents r,:mark-
able value for money and is a
book that would be gladly
appreciated as a birthday or
other gift by any wireless
enthusiast.10 / from all Booksellers, or scat

direct by the Publishers
(pcsta 6d.).

RaclicahessW
PUBLISHERS OFAUTHORITATIVE WIRELESS LITERATURE

DEVER EUX COURT. STRAND W.C2.

The remedy will usually be found
in the condenser of moderate
capacity, in the neighbourhood of
.003 µF, across the telephone
terminals of the receiving set.

If the effect of the transformer
and extension lead is to make the
loud speaker sound muffled, as
though too large a shunting con-
denser is being used, the problem
is a rather more difficult one, and
the only palliative which I have
found is the use of a non -inductive
resistance such as an anode resist-
ance of a rather low value, say
40,000 ohms, across the terminals
of the loud speaker itself. A slight
loss of volume will result, but I
have not found this serious.

Another Remedy.
When these expedients fail, as

sometimes. happens, the usual
remedies for howling in the receiver
itself should be tried. Reverse
the connections from the second-
aries of the low frequency trans-
formers, one at a time, try a resist-
ance of too,000 ohms across the
secondary of the last transformer,
and also, possibly, a fixed cc ndeaser
of .000r µF in the same position.

A filter circuit will also serve
in many cases in place of a telephone
transformer and may be found
somewhat cheaper to install. Such
a filter may consist of a non -in-
ductive resistance of too,000 ohms,
the loud speaker leads and the
condenser of a !IF capacity being
connected in series with each other
and joined in. parallel with the
resistance to the output terminals
of the set. In this way only the
fluctuations of the anode current.
cause impulses to pass through the
bud speaker. In obstinate cases one
simply has to fall back upon trial
and error methods, upsetting the
natural frequency of parts' of
the circuit, such as connecting a
40,000 ohm resistance in series at
some point or other, putting con-
densers of capacities between .002
and .008 in parallel across The ends
of the extension line, and so on.

A final word about low frequency
oscillation troubles ; this fault may
sometimes make its appearance
in the form of severe distortion
and weak signals, although no
audible howl or whistle may be
observed. In some cases this
means that self -oscillation .is taking
place in the law frequency circuit
at an inaudible periodicity, and the
same remedies should be tried.

The other trouble which may
occur with long leads with either
telephone> or a loud speaker at the
further end is the picking up of
currents by induction from power
and lighting mains, giving a buzz
or hum in the loud speaker.
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It is very difficult to remove
this trouble when present, and as
prevention is certainly very much
better than cure, a certain amount
of time should he spent in ex-
perimenting with the routes by
which the extension lead is carried.
It will often be found that the
trouble is local in some particular
part of the house.

If the effects are found to be
widely distributed and it is impos-
sible to find a route to the required
destination which is free from
them, similar remedies should be
tried to those already detailed for
howling troubles. In such a case
it is usually more effective to use
a filter than a telephone trans-
former, and when one of these is
in use, it is often beneficial to
connect in series with the loud
speaker at the further end, that is
to say, the end remote from the
receiving set, a condenser of a
capacity of about µF.

Lead -Sheathed Wire.
In particularly severe cases prO.

bably the only real cure is to use
lead -sheathed twin wire for the
extension, and a telephone trans-
former. It is usually best in these
cases to connect the metal sheath-
ing of the lead to earth. Wire of
this nature is used a good deal in
telephone installations, and con-
sists of twin separately insulated
conductors enclosed in a thin walled
lead tube.

The question of the kind of
wire to use for extension leads
should perhaps receive mention
here. The nature of the extension,
its route and its permanence or
otherwise, will naturally affect
the description of wire, and for a
permanent lead running out of
doors to another building or some
definite point in the garden, by far
the neatest and most satisfactory
way of carrying out the work
is to use two separate bare wires
spaced about a foot apart, carried on
small porcelain insulators like a
telephone line. The wires should
be carried at any convenient
height above the ground, provided
that it is not more than perhaps
about 6 ft. (if you make it too high
it will act as an aerial, and curious
things may happen).

Failing this, for a semi -permanent
outdoor lead ordinary vulcanised
rubber -covered lighting cable can
be used, fastened by means of
staples, or one may employ the
ex -army telephone cable now being
sold for the erection of aerials.
For indoor loud speaker extensions
twin lighting flex is probably the
best, but twin bell wire of the
cotton covered and paraffin waxed
kind is more convenient to fix.
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TO CONSTRUCTORS !
We.specialise in the supply of Cabinets,
Panels, and Parts for Sets as described in
"Modern Wireless" and " Wireless Weekly."
ASK FOR DESCRIPTIVE LEAFLETS
RADIO PRESS ENVELOPE No. 1. S.T.too - i /6

PP
No'. 2. Family 4 -Valve - 2 /6

/I No. 3. Simplicity 3 -Valve - 2/6
All Concert de Luxe - - 2,6

FA V.OUS S.A. PLUG-IN DETECTOR - - 3/- to 3/6

S. A. CUTTERS, 15, Red Lion Square, W.C.1.
Phone : CHANCERY 8042.

I
Brandes

WIRELESS DEALERS-Our news 68 -page Trade List of Radio Parts
now ready, showing Trade and

' Retail Prices. It is yours for the
asking.

WHOLESALE ONLY.

atched76ne Large Stocks of Brandes Phones.

Rad.Headphones

Large Stocks of Igranic Coils.

AUTHORISED FACTORS OF
ALL N.A.R.M. SPECIALITIES

Compete Sets, Accessories and Component Parts.
We were one of the very first Wholesale Factors of "Wireless,"

and our new Catalogue is the very latest thing in Wireless.
THE LARGEST TRADE RADIO LIST EVER ISSUED.

STAGGERING PRICES. HUGE STOCKS.
Get To Know Us-It Will Pay You.

Ask for our "CAPITOL" SPEAKER
(Retail Price El : 12 : 6)

Buy from an Established House.
IMPORTANT -Trade only Supplied.

HOBDAY BROS., LTD.
(Dept. I)),

21, 23, 25 & 27, Gt. Eastern Street,
LONDON, E.C.2.

'Phone: Clerkenwell 2800 (6 lines).

2 Pole Change over.
3 *2

4 99

6
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NO MORE
NO MORE

3/6
rost

M.

CATWHISKERS
ADJUSTMENTS

A Permanent
Detector

which Cannot
g a Wrong.

.The " Ilovimo" Crystal Valve must
not be confused.with the ordinary g

Permanent" Detector, neither is it to be
compared with the Silicon-bornite and other
similar combinations.

HOvIMO " CRYSTAL
VALVE

is an 'entirely new invent Can he simply adjusted to
suit the individnal set and once right remains right. Equally
excellent for crystal sets and for circuits employing crystal
rectiications. Espe Tally recommended for the 8.T. 100,
producing a remarkably pure tcne. Ask your local dea!er for it.

MOLBACK, 20, High Holbcrn, London, W.C.1.

The "UTILITY" NO -CAPACITY
SWITCH, as used in the construc-
tional articles appearing in this
journal.
Specially designed by electrical
engineers to redr ce the electro-
static capacity, this switch has
proved to be exceptionally relahle
in action and has sel-cleaning
contacts.

Size Knob PriceType
W130 /2 4/-
W130 3 5'.
W130'4 6/-
W130 /6 11/ -

Size Lever Price
Type

2 Pose Change over. W147 /2 5 /-
3 ,. ,, ,, W147/3 6/-
4 ., ,. W147 /4 7/6
6 , .,sixpence W147 /6 10 /-

Nickel -plated, each extra.

The " UTILITY " VARIABLE
CONDENSER.

ONE Hole fixing for Panel Mounting.
A.001 M.F." Utility " Condenser tes-
ted by the National Physical Labora-
tory bad an efficiency of 99.37%
Practically perfect.

Cat. No.
W.122
W.123
W.144
W.124
W.125
W.145
W.146

Size Ordinary Vernier
.0015 16.'- 18 /6
.001 12 /6 15/-
.01075 11/9 14/3
.0005 10 /6 13 /-
.0003 8 /9 11 /3
.0002 7 /9 10 /3
.0001 7 /6 to /-

Manufactured by
WILKINS and WRIGHT LIMITED,

UTILITY Works, Kenyon Street, Birmingham,

THE LONDON
TELEGRAPH TRAINING COLLEGE Ltd.

Telephone: Western 2696. Morse House, Earl's Court, S.W. Established 28 Years.
OFFICIALLY RECOGNISED BY THE WAR OFFICE, THE ROYAL AIR FORCE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY,
PARENTS

DESIROUS of placing their sons in either of
the above Services and of affording them the best
training facilities should apply for particulars of

Courses and the methods of instruction which place this
Institution in the first rank. Cable Telegraphy offers
excellent prospects to youths from 16 years of age and upwards,
and the College has exclusive facilities for obtaining posts for
qualified students in the leading Cable Companies at commencing
salaries of from £200 to £300 per annum, with yearly increments

of £12 to £25, and with ultimate possibilities of obtaining
positions as Supervisors. Assistant Superintendents, Manager-,
etc.

At the present time there is a large demand for Wirelcst
Telegraph Operators, and this College has special facilities n r
obtaining appointments for all students of suitable age at the
end of their course of training in the principal Wireless and
Shipping Companies. Remuneration-including maintenance
on board ship-varies from £175 to £200 per annum.

The College has never given "Guarantees" to obtain appointments, and parents are warned against persons who do so, as it -is manif st that
any such "Guarantee" must be of a fraudulent character. - -

No Correspondence Classes or Branches.
Apply for Prospectus to THE SECRETARY (Dept. M.W.), 262, Earl's Court Re, d, Earl's Court, London. S.W.6.

In replyingt ls s, use COUPON on last page
...111016.03`
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ALVES repaired Quick
Send your " burnt -out " valves to a proper valve manufacturer for repair. You
will get them back same as new-and perfectly hard," i.e., with thorough
vacuum. We gUarantee our repaired valves:

(i.) Not to consume more current;
(2) To have same amplification;
(3) To have same radiation.

If cap is broken new nickel -plated cap supplied FREE.
If glass is broken-new glass supplied free, but in no case can new grids or plates
be supplied. Please add postage (usually 3d.) when sending remittance.

Our files are packed with testimonials from users who regularly receive
American Broadcasting on our repaired valves.

We cannot be equalled for good work, low price and QUICKNESS,
RADIONS, LTD., Bollington, Nr. Macclesfield.

GOOD

TRADE

TERMS

We make the new Radion Low Con-
sumption Valve, price 10s. Uses only
a third of usual current. See our

advert. elsewhere in this issue.

Sold by all Booksellers
and published by
RADIO PRESS,
Ltd., Devereux Court,
Strand, W.C.2.

This Book contains the fullest data for over
80 different types of Circuits, including all
recent discoveries, such as the Armstrong
and the Flewelling. Not merely are
Circuit diagrams given with the greatest
exactitude, but sufficient details as to
condenser and resistance values, etc.,as
will enable the experimenter to buil up
any Receiving Set without further help.

Bound in full -cloth

More Practical
Valve Circuits.

By JOHN SCOTT-TAGGART,
Elnst.P., A.M.I.E.E.

ALL the difference between success and
failure in building a home-made Set
lies in the correct values of the com-

ponents and their arrangement. Anyone who
possesses a little wireless knowledge and who
has built up a Set before will be able to pick up
a copy of MORE PRACTICAL VALVE CIRCUITS, by
John Scott -Taggart, F.Inst.P., and build any
type of Set according to his own ideas and
incorporating any of the scores of circuits
described in it without further assistance.
These clear diagrams are so accurate and the
descriptions given are so complete that to a man
who already knows something about Wireless
the volume is almost as good as a huge con-
structional Book showing how to build dozens
of different types of Instruments.

3/6
)1,.e 3 8

For instance, opposite every Circuit is a full
description of it-its advantages and dis-
advantages, how it should be used, the values
of the fixed condensers and resistances, and
so on. All this information is given because
every Circuit is a practical one, and not a paper
one. You can be confident that it will do all
that is claimed for it.

This Book contains a very large number of
circuits, including all the recent reflex circuit,
together with such " super " Circuits as the
Armstrong and the Flewelling. It is beautifully
printed on good quality paper and bound in full
cloth-a real reference Book in fact, one
you will find useful almost daily. Get a copy
from your Bookseller to -day.

Gilbert Ad. 5175

3t(f, In replying to advertisers, us -,:-"7 on last page
,NotO



THE PURIFLEX RECEIVER.
Exactly as built by the author. Panel 14 in. by
roi in. by I. in., matted, drilled and engraved,
14$. et Polished Cabinet to fit, 121. ed. Complete
kit of components, including square law condensers,
115 11s. ed.
Adapted and standardised by Peto-Scott Co., Ltd.
Peto Panel 561 in. by ro in. by in. matted ready for
use, 10$. Engraving 2s ed. extra. Complete kit of
components guaranteed by Peto-Scott Co., Ltd.,
23 Is. 9d.(square law condensers 20:. extra). Cabinet

with sliding back as illustration, 178. Panel drilled
free of charge if purchased with components.

MODERN WIRELESS  II        II         WI
Announcing the latest Service for the Experimenter

THE TRANEATLANTIC V.
Exactly as described by Mr. Harris in MODERN WIRELESS
Panel, 22 in. by II in. by f in. engraved, drilled and
matted, 241. ed. Cabinet with sloping front, 32$. ed.
Complete kit of components as specified by author,
27 15s.

Adapted and standardised by Peto-Scott Co., Ltd.
Peto Panel, 16} in. by so in. by in., 10s. Engraving,
3s. 9d. extra. Complete kit of components guaranteed
by Peto-Scott Co., Ltd., 115 17$. (square law condensers,
20s. extra). Cabinet as illustrated 17s. Panel
drilled free of charge if purchased with components.

Peto Panel Service
REALISING that for the average experimenter the chief difficulty is

the preparation of the panel, its drilling, matting and engraving-.
and the building of a neat and presentable Cabinet, Peto-Scott Co., Ltd.,
have just inaugurated, an entirely original Service. In future it will be
possible for every experimenter to purchase an engraved panel, and cat i e
to fit, for any Set described in MODERN WIRELESS. The panels are fully
guaranteed and are made from the very highest grade Post Office ebonite
(75 per cent. pure rubber). Both surfaces are hand prepared for immediate
use. The polished, cabinets are strongly built of well -seasoned wood and
hand polished, fitted with sliding door at rear.

Panels and Cabinets for every caMM.', Set
FREE TECHNICAL HELP.

Every purchaser of this Service is entitled to
make use of our Technical Bureau. Should the
Set not function correctly after it has teen made
up, it may be sent to us for test. If due to any
fault in any component purchased from us the
component will be replaced tree Of charge. If
due to faulty wiring the mistake will to corrected
at a nominal charge.

PETO- SCOTT Co., Ltd.,
Registered Offices

77, City Road, E.C.
For All Mail 01 r1:1 s

Branches: London: 62, High Homo*.n, W C.'.
and 230, Wood Street, Walthamstow.
Cardiff: 94 Queen Street. Liverpool: 4,
Manchester Street. Plymouth: Near Derry's

Clock. Peto & Cabinet  II                                  
GUN, 113:-.

N & K

THE RIGHT PRICE
We know that readers of "Modern
Wireless " are prepared to spend a
reasonable sum for good apparatus and
we therefore offer you :
AN EXCELLENT LOUD

SPEAKEt2. for 21 /-
AN EFFICIENT 2 -VALVE

SET for 72 /6
(plus 2:1- royalties)

and our FAMOUS N & K HEADPHONES
( Trade Term on Application)

WIRELESS HEADPHONES DISTRIBUTING CO.,
MAXWELL HOUSE, ARUNDEL STREET, STRAND, W.C.2.

Bo, cloy 3.

A REVOLUTION IN H.T. EFFICIENCY
H.T. Batteries made up of units are recognised as the ideal.

The HOVIMO screw connection solves the problem of joining unit,
without soldering.

The HOVIMO ensures perfect " working-is
everlasting-allows easy replacement of units-will take
the ordinary wander plug-makes it possible to keep your
H.T. at an equal voltage. Is British made.

ilk

M. MOLBACK
a7, High
Holborn,

London, W.C.r.

,41,1111

In replying to',

Ask your PLUG HOLE
dealer

for em.

1/6
Per Doz.

From
deals s

or direct. GRIP

Truth in
Advertising
is a good business proposition. If
your advertisements make out your
goods to be better than they are you
may benefit for a while until you are
found out, then your reputation is
gone for ever. People who have
never tried " Efficiency " Inductances
say that our claims are exaggerated
but those who know and nse them
tell us we are too moeest in our state-
ments. We for our part are content
to produce and sell the best Induct-
ance on the market with the know-
ledge that the purchaser will fi d
them even better than he has been
led to believe.

A pos'card
will brine
a copy of
our leaflet
on Induct-
ances.

THE NEW
CHELMSFORD

STATION.
TF you wish to con-

tinue listening to
Radiola without inter-
ference from the new
',Coo metre statii n it is
essential that your tun-
ing be sharp. Look
first to your coils and
eliminate high fre-
quency losses. If they
are not " Efficiency '
Inductances di s c a rd
them and fit the
following :-

Aerial Coil " D
Secondary Coil "F"
Tuned AnodeCoi1"r

GAMBRELL BROS., LTD.
76, VICTORIA STREET, LONDON, S.W.1.

(Wholesale only.)
Phone : VICTORIA 9933. Works : SOUTHFIELDS, S.W.18.
West End Agent : J. V. Mulholland, 4, Blenheim St., New Bond St., W1

ertisers, use COUPON on last page
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TUNGAR RECTIFIERS
IMPORTANT NOTICE

INJUNCTION WITH COSTS AND

ON the 4th July, 1924 in the High Court
Chancery Division, Mr. Justice Tomlin
action of

BRITISH THOMSON-HOUSTON
(Plaintiffs)

V

THE CITY ACCUMULATOR
(Defendants)

granted an injunction against the said CITY
L ATOR Co. restraining them from infringing
BRITISH THOMSON-HOUSTON COMPANY'S
Trade Mark " TUNGAR " and from passing
not of THE BRITISH THOMSON-HOUSTON
manufacture or merchandise as or for the
THE BRITISH THOMSON-HOUSTON CO. LTD.
with damages and costs.

DAMAGES

of Justice,
in the

CO LTD

CO.

ACCUMU.
THE

registered
off goods

COMPANY'S

goods of
together

against
sellers or

illdroyc, London, W.C.2.

Legal proceedings will be brought
infringers whether importers,
users to restrain them from unlawfully
using the said Trade Mark "TUNGAR."

by The British 'Mon son.'Iouston Co. Ltd., Crown House,

sesiss..411114111111111

lte In replying to advertisers, usewillktC0 )n last page



August, 1924 MODERN WIRELESS

DISTORTIONLESS
LOUD -SPEAKER
RECEPTION

Price g 10-0-0

WIRELESS
OPERATORS
WANTED
There are now Vacancies on our
Seagoing Staff for Junior Wireless
Operators trained on our apparatus.
Youths of good education, preferably
between and 25 years of age,
wishing to enter the. Wireless Pro-
fession should communicate with the
Managing Director, London Radio
College, 82-83, High Street, Brent -
ford, Middlesex, who will be pleased
to furnish particulars of ,the
training course necessary to qualify
for our service.

FLEET AD. CO.

The VRA 35
VALVE DETECTOR
and 3 -Stage L. -F. Amplifier

THIS is a four -valve unit, the first valve being the detector,
and the other three 16w -frequency amplifiers. It is primarily
designed for distortionless loud -speaker reception in con-

junction with either circuit or double circuit tuners. A great amount
of research has been carried out in order to obtain the above result.
Transformers of the very best type are used for intervalve coupling
and provision is made for the extra high tension voltage for the last
two valves. A small battery is also incorporated inside the instrument
for imposing a negative bias on the grids of the two end valves. The
filaments of the detector and the first two amplifying valves are
controlled by one rheostat, while the last valve has a rheostat of its
own. Thus the

Operating is Greatly Simplified and can
be Quickly and Efficiently Performed.

Two telephone jacks are fitted, the first of which enables telephones
to be plugged in immediately after the detector valve, cutting out
the amplifying stages while the second jack connects the telephones
to the second amplifying valve, thus bringing the circuit three valves.
The loud -speaker is connected normally in the circuit of the last
amplifying valve, and is automatically cut out by inserting the
telephone plug into any of the jacks. Therefore it will he, seen that
this instrument can he used at will as one, three, or four -valve receiver,
giving thus any desired strength of signals.
The instrument is supplied in a vertical case as illustrated. All metal
parts are nickel -plated and all terminals hidden.
Obtainable from all Polar Stockists or Direct from Radio Communica-
tion Company, Ltd., at the.address below.
Polar Wireless Catalogue, 6d. post free. Polar Block Set Building
Book with full instructions and many wiring diagrams, 212, post free.

1QC
(RADIO COMMUNICATION

COMPANY. LTD.
54-35NOPFOLK

.11,111,

vertzsers, use COUPON ou last page 3( 9
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Tnoike,

(AYbtQl.Q.46 tA)1711`Lf2.15
-Says this Radio Enthusiast !

SOONER or later everyone comes up
against some little Radio problem.
The Set which has been giving

such splendid results gradually loses its
sensitiveness-or perhaps develops a Loud
Speaker " howl "-cr maybe even refuses
to function at all. How is the trouble to be
diagnosed and the cause removed ?

You can go, of course, to a friend who may
or may not be an expert in these matters.
He may be able to trace the cause of the
trouble or he may make matters worse.
But the best way, surely, is to obtain the
information which will enable you to dis-
cover the solution to the problem yourself.
All that you need to preserve your spirit
of independence is a copy of " 500 WIRE-, 
LESS QUESTIONS ANSWERED," a Book written
as the result of the combined experience
of two Radio Press Staff Editors.

This Book is certainly one of the moe
remarkable yet published, its comprehen-
siveness-its accuracy and the system of
grouping its contents for easy reference
show rare judgment and a thorough under-
standing of all the troubles likely to beset
the experimenter.

No matter what you want to know, whether
it is information about Grid Leaks or
Transformers, Wavemeters or Frame Aerials
or the hundred and one points connected
with Wireless, all you need to do is to lock
up the index and in a moment your question
is answered.

Its modest price of half-a-crown will be
one of the finest investments you have ever
made.

Contents

=--- _

5;
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Aerials.
Amplifiers.
Crystals & Crystal Sets.
Earths.
Frame Aerials.
Grid Leaks and Condensers.
Interference.
Loud Speakers.
Morse.
Primary Batteries.
Ranges.

Published by
Radio Press, Ltd.,
Devereux Court,
Strand, W.C.2.

Reaction.
Secondary Batteries.
Sounds and Signals Heard.
Telephone Receivers.
Tuning Coils.
Tuning Condensers
Valves.
Wavelengths.
Waves.
Wire.
Miscellaneous problems.

Est
Post free 2/8

500Wireless.QuestionsAnswd
13q G.P Kendall e E RecIpath.

In replying to advertisers, use L.
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USE THIS FORM AND SAFEGUARD YOURSELF!

"WIRELESS WEEKLY"
"MODERN WIRELESS"

ORDER FORM
Provided this form is used when ordering goods or making enquiries, Radio Press Limited, Proprietors of
"WIRELESS WEEKLY" "MODERN WIRELESS" and their series of handbooks, etc., guarantee to use, within
their discretion, every endeavour to see that complete satisfaction is obtained. In no single case have Radio Press
Limited failed to obtain satisfaction for the reader.

Dear Sirs, Date

The Management of Radio Press Limited respectfully request that immediate and careful attention wAl be given to
this communication.
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EVERY RADIO PRESS publication-be
it Magazine, Book or Constructional
Envelope-is a veritable lighthouse and

guide against the rocks and shoals of failure
and disappointment.

For the beginner, for instance, there are so

many opportunities for error that before build-
ing a Set he would do well to study this list
of R.P. Books and select those which will give

Price
z Wireless for All od:

By John Scott -Taggart, F.Inst.P.
2 Simplified Wireless ... 1/-

By John Scott -Taggart, F.Inst.P.
3 How to Make your own Broadcast

Receiver By John Scott -Taggart, F.Inst.P. r/6
4 How to Erect Your Wireless Aerial ... 1/-

By B. Mitten, A .M.I.E.E.
5 The Construction of Wireless Receiving

Apparatus r/6
By P. D. Tyers.

6 The Construction of Crystal Receivers... x /6
By Alan L. M. Douglas

7 How to Make a " Unit " Wireless

By A. Redpath.
8 Pictorial Wireless Circuits ...

By Oswald J. Rankin.
s, Wireless Valves Simply Explained

By John Scott -Taggart, F.Inst.P.
so Practical Wireless Valve Circuits

By John Scott -Taggart, F.Inst.P.
12 Radio Valves and How to Use Them...

By John Scott -Taggart, F.Inst.P.
13 500 Wireless Questions Answered

By G. P. Kendall & E. Redpath.
14 12 Tested Wireless Sets...

By Percy IV. Harris.
z5 Store Practical Valve Circuits...

By John Scott -Taggart, F.Inst.P.

2/6

/6

2/6

2/6

2/6

2/6

2 /6

3/6
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him a better understanding of the type of
Receiver he desires before purchasing a single
component. In this way economy will be
exercised and better results ensured.
Those who already possess good Receiving
Sets will find such R.P. Books as Nos. 12, 13
and 15, for example, of the greatest possible
value as aids in obtaining greater efficiency in
operation and in diagnosing probable sources
of trouble.

x6 Home -Built Wireless Components ...
z7 Wireless Sets for Home Constructors...

By E. Redpath.
18 Tuning Coils and Bow to Wind Them...

By G. P. Kendall, B.Sc.

Price
26
2/6

x/6

RADIO PRESS ENVELOPES.

No. e. How to Build an S.T. too Receiver 1/6
By John Scott -Taggart, F.Inst.P.

No. 2. How to Build a 4 -Valve Receiver... 2/6
By Percy IV. Harris.

No. 3. How to Build the "Simplicity "
3 -Valve Set ... 2/6
By G. P. Kendall, B.Sc.

No. 4. How to Build the All Concert de
Luxe Receiver ... .. ... 2/6
By Percy IV. Harris.

SIMPLEX WIRING CHARTS.
No. r. For 2 -Valve Set ...
No. 2. For 3 -Valve Set ...
No. 3. For 4 -Valve Set ...

RADIO PRESS PANEL CARDS.
No. r How to make the W.I. receiver ...

By Herbert K. Simpson

From all Booksellers, or post paid 2d. per book or 3d. per envelope extra direct from Publishers.

/-

RADIO PRESS Ltd. - the Largest Wireless Publishers in the World - Devereux Ct., Strand, W.C.2
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6D
Essentially the Weekly for
the practical wireless man

THE romantic success of Wireless
Weekly (founded but 15 months
ago-to-day the leading weekly

magazine for the wireless experimenter)
is due to vision and enterprise.
Vision to foresee that, although there
were other weekly radio magazines in
the field, the ever-growing and impor-
tant circle of enthusiasts taking more
than a superficial interest in wireless
and really appreciating the " Whys "
and "Hows " were being handicapped
by lack of a suitable high-class and
progressive magazine.

Enterprise in creating the necessary
organisation-no light task-in order
to produce a weekly magazine compar-
able with the high level of Modern
Wireless.

Vision and enterprise are still the main
characteristics of Radio Press Ltd., and
the prestige of Wireless Weekly never
stood higher. Fully 90% of its pur-

MODERN WIRELESS

chasers are regular readers--men who
find great pleasure in reading week by
week its interesting practical articles,
men who find its editorials most closely
representing their own viewpoints, men
who find its constructional articles
thoroughly reliable.
All these read Wireless Weekly to be-
came well informed and to be kept

au fait " with all the new ideas and
developments which must be a feature
of Radio for many years.

How about yourself ? The fact that
you are a reader cf Modern Wireless
proves that you are keen. Why not
take the fullest advantage of the service
that Radio Press are able to offer by
becoming a regular reader of Wireless
Weekly? For practically the cost of a
couple of valves you can receive 52
issues- a whole year's course in Radio
in itself.
Why not start to -day ?

RADIO PRESS Ltd., Devereux Court,
Strand, W.C.2.

)UPON on last page 323



MODERN WIRELESS August, 1924

PAGE

Index to Advertisers
PAGE PAGE

Agar (W.H.) 288 Grafton Electric Co. 312 Smith & Ellis ..   311
Autoveyors Ltd... 309 Graham (A.) & Co. .. 262 Sparks Radio Co. .. .. 288
Bowyer -Lowe Co. 282 Hobday Brothers .. 315 Stella -Works Co.' .. .. 305
Brandes, Ltd. 258 H. T. C. Electrical Co. .. 302 Sterling Telephone Co., Ltd. .. 265
British Battery Co., Ltd. (The) .. 802 Hunt (A. H.), Ltd. .. '281 & 285 Stevens (A. J.) & Co. (1914), Ltd. 269
British Radio Valve Service .. 295 Igranic Electric Co., Ltd. 278 & 312 Ward & Goldstone, Ltd. .. 291
British Thomson Houston .. 818 Jackson Bros. .c 285 Wates Bros. .. .. .. U08
Brown Brothers, Ltd. .. 269 Levy, S. .. 288 Watmel Wireless Co. .. 311
Brown (S. G.), Ltd. .. 296 Lissen Co. 261 Wilkins & Wright, Ltd. .. 315
Burndept, Ltd. .. 302 London Telegraph Training College 315 Wireless Press Ltd. .. 309
Burne-Jones, Ltd. .. 306 Marconi Wireless 324 World's Wireless Stores.. 288
Chloride Elec. Storage Co. .. 266 McMichael (L.), Ltd. .. 306
Clarke (H.) & Co. (Manchester), Ltd. 270 Minson & Gomiin 288
Cossor Valve Co. 286 M. L. Magneto Syndicate 288 100°/c, EFFICIENCY H.T. BATTERY
Cunningham & Morrison 269 Molback (H.) .  : 315 & 317 See editorial report, April issue, also
Curtis (Peter), Ltd. .. 277 Mallard Radio Valve Co., Ltd... 305 Experimental Wireless. June. Gi ,nt

Unit Dry Cells, It volts. CompareDiamond Wireless, Ltd. 281 ,New London Electron Co. .. 274 standard cell on block. 4/- doe.,
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cw.riage 1/9. Direct from maker
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Economic Electric, Ltd. ..
Fallon Condenser Co. ..

265
313
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817
306
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..nly, saving 50 per cent. ; toll details
free. Sample cell, 6d.
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Gambrel' Bros., Ltd. ..
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General Radio Co. ..
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Robinson (Lionel) & Co.
" S. A. Cutters "
Siemens Brothers & Co., Ltd. 310
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315
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289
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WORMALD & ON, Mangnall Street,
Bradford Road, Manchester.

Manufacture of Broadcasting Apparatus.

USE OF PATENTS
611/ HE pioneer wfrk of the Marconi Company in con-

nection with wireless telegraphy and telephony
is well known, and as the result of many years of

research work and considerable expenditure, the Company
controls numerous patents relating to the manufacture
or use of wireless telegraph and telephone apparatus.

The Company is prepared to grant a licence for the nse
of its patents in connection with the manufacture of
broadcasting apparatus to any member of the British
Broadcasting Company, Limited.

A large number of firms (including the principal manu-
facturers) are already so licensed and pay royalty for the
use of these patents, and all apparatus manufactured
under licence is so marked.

Any persons or firms manufacturing or offering for sale
valve apparatus embodying patents controlled by Mar-
coni's Wireless Telegraph Company, Ltd., without its
permission render themselves liable to legal proceedings
for infringement.

Whilst hoping that it will not be forced to take legal
proceedings the Marconi Company wishes to give notice
of its intention to protect its own interests and those of
its licensees, and in cases of infringement the Company
will be reluctantly compelled to take such steps as may
be necessary to defend its patent rights.

Marconi's Wireless Telegraph Co., Ltd.,
Marconi House, Strand, London, W.C.2.

4.
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USE THIS COUPON
in writin, to advertisers in "Modern Wireless."

CUT HERE

In connection with your announcement in MODERN
WIRELESS, please supply me with :

Enclosed please find remittance of
(Leave blank if not an order)

If an open envelope is used in applying for catalogues a half-
penny stamp will cover postage.

Name

Address
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Leisure hours

Two -electrode Valves and their
uses. Three -electrode Valves and
how they work. The use of the

- Valve as a high and low -frequency
Amplifier. Using the Valve as a
Detector. Multi -Valve Receivers
in Theory and Practice. Re-

'I ceivers using Reaction and their
operation. Recent Circuits and

their application.

MANY of those taking up
Wireless for the first time
have an idea that books on

the theoretical side must be as dry
as dust, full of intricate formulae
and suitable only for the very ad-
vanced experimenter.

This is quite a wrong idea. In
Radio Valves and how to use them,
by John Scott -Taggart, F.Inst.P.,
A.M.I.E.E. - the well - known
authority on the Valve-the reader
is given a very clear insight into the

MODERN WI,RELESS

theoretical side of Wireless, particu-
larly as applied to the Valve.

It is essentially a book for quiet
enjoyable study at odd moments.
A book that can be read time and again
with the utmost pleasure and profit.

A book, in fact, whether you know
little or much of the principles of
Radio, that should find a permanent
place on your bookshelf.
Why not order a copy from your
Bookseller to -day ?

By post
RADIO PRESS LTD.

218 Devereux Court, Strand, W.C.2.

Radio Valves
and how to use them.

BuJohn Scott-TaggarifInsa? A.M.I.E.E.
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25/-
A NY ratio of transformation can be obtained with ease provided simple proportionsr -t in winding are adhered to, but all the wire in the world and inappropriate tests,applied to the same, will not produce good amplification.

To maintain steady and clear amplification over a wide range of frequency is a problemthat can best be solved by a firm with years of research experience behind it.The best test of a transformer is Will it do its job better than any other on themarket? The use of tests that do not show the capabilities of the instru-ment and are not in any way connected with the purpose for which it wasdesigned is no indication of real transformer value. The surest test isyour own experience --failing that, take the experience of the greatest number oftransformer users you know. The result will be R.I. every time. The absolutesuperiority of R.I. is world standard knowledge-and you will agree
Send for illustrated catalogue free on application.
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